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What is ILCA?

'The International Livestock Centre for Africa (ILCA) was established by the Consul-
tative Group on International Agricultural Research (CGIAR) in 1974, Out of the 13
international agricultural research centres in the Group it is one of two devoted to live-
stock research; the other is the International Laboratory for Research on Animal Dis-
eases (ILRAD).

A need to focus?

The [EPR] panel considered IL.CA’s mandate to be valid... The panel strongly recom-
mended that ILCA should endeavour to focus its research activities, ensure continuity of
effort and avoid spreading its resources too thinly over a broad spectrum of activities. —
Prof. C C Thomsen, Fortieth Mecting of the Technical Advisory Committee (TAC) of
the CGIAR, Cali (Colombia), June/July 1986.
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Preface

This strategy document was prepared in response to the perceived needs for the Centre to
make choices on how its limited resources should be allocated to maxiruise impact, and for the
Centre’s broad 1986 work programme to give way to a more focused one. It was deemed
necessary also toidentify where and how the core skills of ILCA might best complement those
of other institutions,

ILCA’s strategy and plan up to the year 2000 is outlined, with special emphasis on the
work pian for the next 5- to 10-y~ar period. The strategy is unlikcly to alter over the coming
years, but the work plan will be subject to periodic review according to both ILCA’s progress
and impact, and the changes in priorities that are likelv to evolve over time. We thus
distinguish between the need for a focused strategy and for a flexible organisational structure
necessary to achieve innovation. ILCA's internal structure will retain the basic characteristics
of any successful research centre, namely scientific skills, flexibility to respond to change,
innovation, and the ability to learn from and work within the external envi.onment.

ILCA’s Strategy and Long-term Plan was prepared jointly by the Centre’s management
and Board of Trustees, in consultation v/ith the staff of ILCA and their counterparts in the
national agricultural rescarch systems (NARSs) of sub-Saharan Africa. It is our response to
recommendatiors made by our recent External Programme and Management Reviews
(EPR/EMR) that we should «arry out a strategic planning exercise in which strong participa-
tion by the futuye implementers of the strategy should be sought.

ILCA’s tuture role had already been discussed in meetings between the team leaders of
our field programmes and their national counterparts, held in late 1986. In January 1987 the
staff and Board of ILCA met in Addis Ababa for a 3-day session on ILCA’s future strategy.
This meeting allowed us to take into account the advice of NARS representatives on our
Board of Trustees, as well as the experience of representatives of TAC, the CGIAR
Secretariat, and of other observers. ILCA also maintains continuous contact with its clients
through rescarch networks and training activities. This strategy document was also discussed
in detail by the participants of the Fourth Biennial Meeting of ILCA and Lzaders of Afrizan
Livestock Research, Development and Training in Tropical Africa at ILCA headquarters in
July 1987.

Other important influences on our strategy were the 1986 World Bank reviews nf
livestock research in West, East and southern Africa, attended by ILCA staff and Board
members, and visits to national universities and other bodies during the same year. Lact but
not least, we have also taken into account TAC's own assessment of rescarch priorities for the

CGIAR system,

John Walsh
Director General
May 1987
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ILCA’s Mandate

ILCA’s Memorandum of Agreement, signed in 1974 with the Government of Ethiopia, states
that the Centre’s purpose is

... lo assist national efforts which aim to effect a change in the production and marketing
systems in tropical Africa so as to increase the sustained yield and output of livestock
products and improve the quality of life of the people in this region.

More specifically, ILCA’s terms of reference, also set out at that time, are to:

® retrieve, assemble and make available in both English and French relevant information
on animal production in tropical Africa;

® cstablish multidisciplinary research team. to study existing animal production systems,
develop new or modified methods of production and define priorities for other research;

¢ support, supplement and cooperate with national and regional rescarch stations or
programmes in developing a fully coordinated research programme related to the urgent
needs of livestock development;

® develop the capacity to undertake research programmes in specific aspects of livestock
production appropriate to an international centre;

® organisc or assist in organising seminars, technical conferences and training courses for
national staff engaged in livestock research, extension, planning and production, in
order particularly to increase regional competence in the interdisciplinary systems
approach to livestock rescarch and development;

® make available statistical support, information or advice to national, regional or
international authorities in the various ficlds relating to animal production in which the
Centre is actively engaged;

e crgage insuch other activities as may be found necessary to further the Centre’s
objectives.



Chapter 1
Introduction

Background

1.001.

The need for ILCA to sharpen the focus of its programme was stressed by the
Centre’s EPR/EMR in April 1986 and reiterated by TAC at its 40th meeting in
June/July the samc year. In November 1986 the Centre’s strategy was a major
subject of debate at the International Centres’ Week in Washington. Here are
some quotations reflecting the background against which ILCA’s strategy and
long-term plan have been prepared:

There can be fey problems more relevant to the future development of sub-Saha-
ran Africa than those ILCA is seeking to solve. Significant progress has been
made, valuable programmes are in place and prospects for impact are promis-

ing...
Report of the 40th TAC Meeting, June/July 1986.

The [EPR] panel considered ILCA’s mandate to be valid. ..

The panel strongly recommended that IL.CA should endeavour to focus its
research activities, ensure continuity of effort and avoid spreading its resources
too thinly over a broad spectrum of activities.

Prof C C Thomsen, Chairman of ILCA's EPR, 40th TAC Meeting, June/July
1986.

In the absence of an agreed long-term plan, ILCA’s diffuse programme Strategy
was a ‘soft-spot’. A broad mandate and a broad programme strategy were not
compatible...

Prof L S Hardin, Chairman of ILCA’s EMR, 40th TAC Meeting, June/July
1986.

The strategy that ILCA should follow... [should]... ensure continuing tnought
and debate on what is a continually changing situation; the key criteria of
innovation and flexible thinking [must] continue to characterise our approach to
this subject...

Dr P J Brumby, Director General, ILCA, October 1986.

The preparation of a strategy paper for ILCA is not an easy task, because of the
broad mandate which, theoretically, authorises ILCA to do an ything relating to
livestock in sub-Saharan Africa. It is further complicated by the farming systems
approach, the current existence of 15 to 20 ILCA programmes in several different
countries, and the very wide range of different views on priorities held by our
client countries, and also by you, our donors.

B Nestel, Chairman of ILCA’s Board of Trustees, Centres’ Week, November
1986.

Africa’s food needs

1.002.

Over the past two decades, land and labour productivity in sub-Saharan Africa
has remained static and per caput food production has declined sharply. The
shortfall in food production, coupled with rapid population growth, has led to
increasing depen “ence on food imports.



1.004.

Sub-Saharan Africa’s imports of basic food staples are growing at 8% a year,
and annual food imports, currently about 14 million tonnes, are projected to rise
to 40 million tonnes by the year 2010. Over the period 1975-83, imports of
cereals rose from 3.6 to 10.4 million tonnes, while imports of meat and milk
increased from 83 000 and 1.02 million tonnes to 240 000 and 2.5 million tonnes
respectively. In recent years (1983~85), sub-Saharan A frica has imported
annually about 139 000 tonnes of meat and about 2.5 million tonnes of liquid
milk equivalent (see 2.050-2.052).

Africa’s escalating demand for food will mean added pressure on natural
resources that arc already threatened. There is thus an urgent need for
technological innovations that will raise the productivity of both livestock and
crops without causing further environmental degradation. While trying to
exploit Africa’s resources better, we must ensure their continual renewal
through sound land management and integrated crop-livestock production.

Livestock production in Africa

1.005.

1.006.

1.007.

1.008.

There are aspects of livestock production in Africa which have no parallel in
cropping systems. They relate to the importance of livestock in the arid and
semi-arid zones and the difficulty of improving feed supplies there; the special
role of livestock in African cultures; the longer generation time in livestock
compared to crops; and the less predictable response of livestock production to
technical innovation.

Furthermore, sincc research and development in sub-Saharan Africa have
tended to focus on crops rather than on animals, few technological interventions
have been developed and the number of technologists working in the region is
low. All these constraints have been exacerbated by highly variable rainfall,
fragile ccology, underdeveloped infrastructure and major animal diseases, the
latter especially in the humid and subhumid zones where the potential for feed
production is greatest.

When ILCA started work in the mid-1970s it was believed that, despite these
constraints, the efficiency of livestock production in sub-Saharan Africa could
be improved. Moreover, it was becoming increasingly accepted that improve-
ments in livestock output, and in the associated supply of technical services to
agriculture, could play an important role in development and in increasing total
food production in the region. This belief was reiterated in a recent review of
agricultural rescarch in West Africa, in which it was stated that “increasing
livestock productivity and production can bring large economic benefits to many
West Africans” (1).

ILCA was established partly in response to the lack of impact on production
made by disciplinary research. It was given a specific mandate to adopt a
farming systems approach to research, in order to understand production
systems before undertaking component research to find solutions to producers’
problems.

ILCA’s development and achievements

1.009.

ILCA has now becn in existence for 12 years. The first years were spent in
institution building and establishing infrastructure, while the research
programme studied the factors influencing the output of different farming
systems. After 1981 ILCA concentrated on developing technical expertise at
headquarters, and, increasingly, on designing and testing technological
interventions. By 1986, we had well established research, training and



1.010.

information programmes at headquarters to support our field 1esearch
programmes.

Some of our more successful research has included the testing of alley farming in
the humid zone and fodder banks in the subhumid zone. In the highlands,
water-harvesting nnd soil-conscrvation techniques have been developed using
simple aninial-drav.u implements. Simple milk processing technology has been
successiully tested in Ethiopia, and progress has been made in improving the
cultivation and productivity of Vertisols. We have shown that trypanotolerant
animals can be productive under challenging conditions, and confirmed that
using chemotherapy to control trypanosomiasis can open up new areas for
intensive livesiock production. ILCA has assumed a leading role in the
collection and distribution of forage germplasm. We have also provided a wide
range of information services to national livestock researchers through our
Documentation Centre at headquarteis. All these achievements are described
in more detail in 3.067 to 3.078.

Stretegy formulation

1.011.

1.012.

1.013.

1.014.

ILCA'’s formal mandate is less specific than that of other centres in the CGIAR
system. Although it defines the region in which the Centre shall work, it
specifies neither the commodities nor the species on which to focus. Nor does it
name ecological zones or production systems.

Neither of ILCA’s two External Programme Reviews (1981 and 1986)
recommended any change in the Centre’s formal mandate. The impact study of
the CGIAR (2) found no clear relation between the impact of centres and the
degree of focus in their mandates, but this was partly because of confounding
factors such as age of centre and amount of research predating its establishment.

According to the study, a more important factor in impact was the adequacy of
resources provided to match designated research goals. In ILCA’s experience, a
diffuse mandate can give rise to a disproportionate amount of time spent
debating resource allocation rather than solving practical problems.

By the end of 1986 it was obvious that we had to make hard choices on how
limited resources should be allocated so as to maximise ILCA'’s impact. The
Centre’s broadly based programme had to give way to a more focused one. We
also had to identify where and how the core skills of ILCA might best comple-
ment those of other institutions.

African regional priorities

1.015.

1.016.

Reflecting concern about future food production in Africa, a number of studies
(e.g. ref. 3) publishcd in 1986 stressed the need to strengthen national research
and extension, to conduct research with a farming systems approach and to
increase the sustainability and stability of agriculture,

The World Bank review of agricultural research in West Africa (1)*, carried out
in consultation with NARSs, suggested that research resources should be
concentrated “on a few high-priority activities that hold substantial promise for
major and sustained benefits”, while recognising that “coming up with the
correct choices may not be easy”.

* Asimilar review was conducted in East and southern Africa, and is currently under consideration.



1.017.

1.018.

The research priorities recommended for the ruminant livestock sector included
animal disease (particularly trypanosomiasis and gastrointestinal parasites);
gathering and evaluating field data on local stock; application of animal traction
in the semi-arid and subhwmid zones; animal nutrition, with einphasis on
increasing feed resources and improving the mineral content of diets; work on
legumes in all zones and on grasses for mixed farms in the subhumid zone;
crop-livestock interactions; economic evaluation of livestock production
systems; increasing milk yields and developing lov.-cos: methods for precessing
and preserving milk; and reducing neonatal mortality i small ruminants,
Incremental increascs in livestock productivity and production were foreseen,
rather than a revolutionary breakthrough.

The report also suggested that a West African centre for research be established,
possibly managed by ILCA. The ceatre’s work would focus on legume
agronomy, trypanotolerance, animal nutrition and the coordination of
networks; its priority target would be the subhumid zone.

Lagos Plan of Actlon

1.019.

The priorities identified by the World Bank review echo many of the concerns of
African countries expressed in the Lagos Plan of Action (4). Recognising that
the livestock. subsector has an important role to play in national econoniies, the
plan recommended that increased efforts should be made to improve animal
health (including the control of trypanosomiasis and tick-borne diseases, and
the eradication of foot and-mouth disease), animal breeding, feed resource
development, training, and infrastructural development.

TAC and CGIAR priorities

1.020.

1.021.

1.022.

The 1985 TAC review of CGIAR priorities and future strategies (5) outlined the
system’s long-term goal as “increasing sustainable food production in develop-
ing countries in such a way that the nutritional level and general economic
well-being of low-income people ore improved”. Research was to focus on
developing technology for sustainable food production, including production of
milk and meat. The operational strategy emphasised a multidisciplinary
commodity approach, cooperation among the IARCs and with global research
systems, and ¢volution towards a service function to NARSs.

While recognising that priority setting is a complex process, the TAC review
suggested sone priorities at the CGIAR level. The two primary areas of
concentration identified in livestock research were animal nutrition and health.

TAC recommended that rescarch on small ruminants should be strengthened in
the medium to longer term, that increased attention should be given to
integrating livestock into farming systems, and that research to increase
livestock productivity should be given greater support in the CGIAR system.

Priorities Identified by ILCA’s EPR

1.023.

The EPR of ILCA in 1986 supported the TAC recommendations of 1985 that we
should give more emphasis to developing technologies for the African
smallholder, to promoting sustainable production systems, and to research on
small ruminants and crop—livestock interactions (6). The review panel
recommended us to address in greater detail the complex interactions among
the nutrition, health, management and genetics of ruminant livestock, and to
strengthen interdisciplinary links among our headquarters units and field
programmes. The nanel also recommended that ILCA do more to strengthen
the NARSs, as our impact in the long term will depend on their ability to solve
national food problems. ILCA was considered to have a special advantage in



1.024.

initiating and hosting research networks for African livestock production, but
we were cautioned against trying too many of them.

With regard to types of research, the review panel recommend :d that ILCA
continue applied and adaptive research and move into strategic research as and
when this beccmes possible.

ILCA study of resource allocation

1.025.

A study on the allocaiion of ILCA’s research resources was completed in 1985.
‘The conclusions of the study (7) were that IL.CA’s resource allorations by zone
were congruent with TRLU* numbers, but that, when criteria such as per caput
income, human population, protein consumption and the transferability of
research results were included:

¢ more resources should be allocated to the humid and subhumid zones;

® allocations to the arid and semi-arid zones werz too high; and

® current rescarch allocations to the highlands were justificd.

The study also suggested that:

¢ resource allocations to the social sciences needed to be re-cxamined; and

¢ more resources should be allocated to small ruininants.

Strategy and internal management

1.026.

1.028.

1.029.

Efficient allocation of rescarch resources is net the only factor behind the need
for a more narrowly focused strategy at ILCA. We are aware that in order to
achieve greater impact we must reorganise internally.

In the commercial world, competitive pressures, environmental uncertainties
and rapid techinical change have led companies to assnme more focused
strategies. They find greatest competitive advantage, prowth and internal
harmony when they concentrate on a limited range of closely related tasks.
Experience has shown that the focused plant can outproduce the complex
factory; it has also shown that managing, ir paralle!, multiple tasks that are
unrelated to cach other leads to organisatioral inadequacies resulting in severe
internal problems.

A focused strategy is as imperative in research as it is in commercz. The work of
research institutions also faces environmental uncertainty and change, so that
their internal structures must be organised for innovation. Such structures allow
for the continual adjustment and redefinition of individual tasks, the emphasis
being on the contributive rather than the restrictive nature of specialised
knowledge.

We may thus distinguish between the need for a focused strategy and the
flexibility of the internal organisational structure necessary to achieve
intovation. Whereas the focal points for measuring ILCA’s success must be
clearly identifiable, the internal structure to achieve it must retain the basic
characterist.cs of any successful research centre, namely scientific skills,
flexibility to respond to change, innovation, and the ability to learn from and
work with others.

* TRLU = tropical ruminant livestock unit = 250 kg.



Strategy paper

1.030.

1.031.

In this paper we outline ILCA’s strategy and plan up to the year 2000, with
special emphasis on our work plan over the next 5 to 10 years. Barring major
changesin our external environment, our strategy is likely to alter little over the
coming years. However, we do not perceive our work plan as fixed; it will be
subject to periodic review in ! ‘rms of both our impact and the changes in
priorities likely to emerge over time.

The document is in < 'x chapters. This introductory chapter is followed by a
description of the ¢nvironment in which we operate (Chapter 2). The internal
environme::i of ILCA, including its resources and programmes, is described in
Chapter 3. The strategy of the Centre is presented in Chapter 4, and our
proposed future programme in Chapter 5. Chapter 6 outlines the modes of
operation and resource allocations needed if we are to achieve our goals.
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Chapter 2
ILCA’s External Environment

The physical environment

2.601.

Raints!l
2.002.

2.003.

2.004.

Sub-Saharan Africa is a region of enormous environmental diversity. This
diversity derives mainly from variations in rainfall, altitude and slope, and soils.
Some elements in the natural environment may be changing over time in parts of
sub-Saharan Africa, but the nature, location and speed of these changes ai¢ not
well understood.

The most important variations in rainfall relate to its total amount and its
temporal distribution. A major influence on the potential for crop and livestock
production is the number of rainy seasons during the year when growth of a crop
or significant regrowth of natural pasture is possible. In this respect, areas can be
classified as having a unimodal or bimodal rainfall pattern.

Mean annual rainfall ranges from less than 100 mm in parts of the Sahara and
Kalahari deserts and in the Horn of Af -ica, to over 9000 mm in the mountains of
Cameroon. The coefficient of variation of annual rainfall varies from 15% to over
50%, variations being greatest in the drier arcas. Most of West, central and
southern Africa has asingle growing season (unimodal rainfall); in the more humid
areas this is long enough for different crops to be grown in relay on the same piece
of land during a single ycar. In parts of East Africa there are two distinct growing
seasons (bimodal rainfall) in each of which a crop can t ~ grown, sometimes on the
same picce of land. In unimodnl areas north of the equator the rains occur between
May and September, and south of the equator betzen October and April.

Information on the amount and temporal distribution of rainfall can be
summariscd in terms of the mean number of days during the year in which the
relation between rainfall and evapotranspiration makes plant growth possible.
But this summary in terms of ‘plant-growth-days’ does not incorporate any
assessment of the number of growing scasons, of inter-year variability in total
rainfall, or in its seasonal distribution.

Altitude and slope

2.005.

2.006.

Soiis
2.007.

Sub-Saharan Africa ranges in altitude from 120 metres below sea level, in the
Danakil depression of Ethiopia, to 5895 metres above sca level (a.s.l.) at the
summit of Kilimanjaro in Tanzania. About 4% of the subcontinent lies above
1500 metres a.s.l. and is classified as highlands. Altitude affects net incoming
radiation, temperaturc and potential evapotranspiration, cach of which directly
affect both the livestock themselves and their feed supplics.

About 40% of sub-Saharan Africa has a s!lope of more than 8° and is therefore
vulnerable to water-induced crosion. Of this vulnerable arca 37% lics in West
Africa and 27% in East Africa. However, half of the most erodible land (slope
>30%), which accounts for 8% of sub-Saharan Africa’s surface area, lies in
East Africa. Both cropping and livestock production cause greater damage on
sloping land than they do on flat fand, but grazing on the former is probably less
destructive than cropping.

The soils of Africa have been classified into six major types. Aridisols cover
about 37% of sub-Saharan Africa, Alfisols about 21%, Ultisols and Oxisols



Ecology
2.008.

2.009.

2.010.

2.011.

Zones
2.012.

2.013.

2.014.
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together about 23%, Entisols about 14%, and Inceptisols and Vertisols about 2
to 3% each. Most of these soils are deficient in nitrogen, phosphorus, sulphur
and some micronutrients, especially zinc, molybdenum and copper, all of which
affect the growth of plants and animals.

Not oaly is sub-Saharan Africa geographically diverse, but the continent’s
environment- are also changing over time. For cxample, in many parts of Africa
rainfall during the period 1965-85 was considerably less favourable for crops
and livestock, both in its amount and intra-year timing, than in tke previous
20 years.

Both geological and historical records indicate ‘very long’ (millennia), ‘long’
(centuries) and ‘medium-term’ (decades) episodes of alternating periods during
which the climate of sub-Saharan Africa has been both much wetter and much
drier than during the last two decades. The change-overs between the ‘very long’
and ‘long’ episodes seem usually to have been quite abrupt, and fears are being
expressed that sub-Saharan Africa is now in the process of such a change-over to
a drier epoch.

However, there is still a wide divergence of expert opinions, both about this and
about whether human influence either within Africa (through deforestation or
overgrazing) or elsewhere (c.g. through the ‘greenhouse’ effect) is responsible.
Although we are uncertain about these issues at present, we should bear the
possibility of climatic deterioratior. in mind when planning future research.

Change is also occuriing in Africa’s vegetation and soils. Due to increasing
kuman pressure the vegetation is rapidly evolving away from its climax state,
and soils ar¢ being compacted and eroded, making them less fertile. The effects
are currently most obvious in the highlands of Ethiopia and in semi-arid areas
throughout sub-Saharan Africa.

In order to focus our efiorts from the myriad of micro-environments that
constitute sub-Saharan Africa to a limited number which share important
characteristics and are therefore likely to react similarly to new technology, we
have classified sub-Saharan Africa into five ecological zones. The bases of this
classification are plant-growth-days and/or altitude, and ILCA therefore takes
into account only some of the causes of diversity mentioned in 2.002 —2.011.
Table 2.1 gives the definitions of these zones and the proportions they form of
the differcnt ‘regions’ of sub-Saharan Africa and of the subcontinent as a whole.

In summary, the dry areas (arid ana semi-arid zones) account for more than
50% of sub-Saharan Africa’s surface and are important in every region except
central Africa. Seventy per cent of the highlands are found in East Africa and
nearly 75% of the humid zone is in central Africa. The subhumid zone is spread
over, and is important in, all regions.

These ccological zones differ not only in the proportion of land they occupy
within sub-Saharan Africa; they also vary in their grazing and livestock
resources and in the contribution of their livestock to subsistence and to national
economivs. These differences, coupled with further environmental diversity
within cach zone, have meant that no universally right solutions can be found to
the many problems facing livestock development in sub-Saharan Africa. As a
result much of the livestock research needs to be carried out in different
locations.



Table 2.1. The ecological zones of sub-Saharan Africa.

Total area

% of surface area of % of of SSA®

Zone Definition WA CA EA SA SSA  (million km?)
Arid < 90 pgd® 54 1 52 2 36 7.7
Semi-arid 90 - 180 pgd 20 7 18 34 18 4.0
Subhumid 180~ 270 pgd 16 29 16 38 22 4.8
Humid >270 pgd 10 59 2 7 19 4.1
Highland® <20°C 0 4 12 1 5 1.0
Total % 100 100 100 100 100
Total area of SSA

(million km?) 73 53 58 32 21.6

* WA = West Africa; CA = central Africa; EA = East Africa; SA = southern Africa;
SSA = sub-Saharan Africa.

b ped = plant-growth-days.

© Highlands are defined as all those areas in the semi-arid, subhumid and humid zones of
sub-Saharan Africa where the mean daily temperature during the growing period is <20°C.

Source: (1).

2.015.

Table 2.1 mentions both zones and regions. Regions are clusters of countries
defined in terms of their location. Such regions have significance for livestock
development in s *veral ways: firstly, countries within a region often share a
common rainfall pattern; secondly, they are often linked by trade and other
economicties (e.g. labour migration) even if these are unofficial or even illegal;
thirdly, they often share a common historical experience, official languages, a
pattern of education and, in some cases, regional institutions. The grouping of
countries into the regions referred to in this paper is indicated in Appendix 2.1.

The human population

2.016.

2.017.

2.018.

The human population of sub-Saharan Africa in 1986 was about 440 million, of
whom about 25% live in urban areas, a much lower prenortion than in other
parts of the developing world. This population is growing fast (>3% p.a.) and,
because of its present age structure and the continuing desire for large families,
it will continue to grow fast for the next 20 years or more, unless some appalling
disaster intervenes.

The population of sub-Saharan Africa in the year 2000 is projected at 675
million, more than 50% above its present level. By that time, the urban
population will probably be around 250 mitlion, i.e. 35 to 40% of the total, while
the rural population will be nearly 30% above its present level. This rapid
growth will substantially increase the demand for food, including milk and meat.
Large gains in the productivity of both land and livestock are needed if this
increased demand is to be met. As regards livestock, such gains are not expected
in the immediate future (1.017).

Of the total present population, about 42% live in West Africa, 30% in East
Africa, 16% in central Africa and 12% in southern Africa. Population growth

1



2.019.

2.020.

2.021.

2.022.

2.023.

rates in the different regions are broadly similar. Accurate estimates of the
distribution of the human population by different ecological zones are not
available. The best ‘zuesstimate’ is that a little over 25% live in each of the
semi-arid and subhumid zones, 20% in the humid, 15% in the highlands and
10% in the arid. Limited evidence suggests that the growth rate in the subhumid
zone may be higher than in the drier areas.

We cstimate about 5% of sub-Saharan Africa’s population to be pastoralists,
i.e. people drawing the bulk of their income (cash and subsistence combined)
from keeping livestock on natural vegetation. Most pastoralists live in East
Africa, but there are some large groups in West Africa too.

Education levels in sub-Saharan Africa are low. Twenty years ago less than 40%
of children were being enrolied in primary schools and less than 5% in secondary
schools (2). Those who were children then are today’s mature farmers. Nearly
80% of today’s children (who aie tomorrow’s farmers) are enrolled in primary
school, but only about 16% in secondary, and these 16% will mostly find
employment in the urban economy. Almost all of sub-Saharan Africa’s farmeis
and herders in the year 2000 will not have had any secondary education, and
many will not be functionally literate.

Enrollment of females in school is substantially less than that of males. Herding
has traditional'y been done by men, but nowadays women are often left behind
in the rural areas to manage traditional agricultural operations, including
herding, when their better educated husbands ge to find better paid jobs in the
urban or modcrn agricultural sectors. Children too have often provided an
important proportion of herding labour, esg zcialiy for young and small stock.
Increasing school attendance is thus depleting the traditional sources of herding
labour.

A wealth of African languages is spoken and written on the contineat. By reason
of their very diversity, few of these currently act as a unifying cultural force at
cither national or continental level. Languages that are widely spoken (shared
between several countries) include Swahili and Hausa. The official language of
publication and of international communication in most NARSs on the
continent 1s usually the heritage of the colonial era.

‘Thus, of 39 countries in sub-Saharan Africa for which adequate data are
available, 18 can be classified as anglophone, 18 as francophone, and in 3 the
main foreign language is Portuguese. Anglophon: countries account for 64% of
the human population and for 72% of the livestock population (in terms of
TRLUs). Francophone countries account for 30% of the human population and
26% of the livestock. Portuguese-speaking countries account for 6% and 2% of
the human and livestock populations respectively.

The economic background

2.024.
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'The economic and agricultural background in sub-Saharan Africa has not been
favourable for livestock development in recent years. Per caput GDP, which
grew at 1.3% p.a. in the 1960s, virtually stagnated in the 1970s (growth rate
0.7% p.a.) and fell in the first half of the 1980s. Per caput food productionin the
period 1982-84 was 8% lower than a decade earlier, with 31 out of 39 countries
showing a decline. Inflation has averaged 15% p.a. over the last decade, and the
gross domestic saving rate has declined by a third. The ratio of foreign debt
service payments to export carnings has also deteriorated (rising by about 50%)
during the 1980s so far.



2.025.

The ability of governments to raise revenue (expressed in terms of current
revenue as a percentage of GNP) declined slightly (from 15% to 14%) in
sub-Saharan Africa as a whole, and markedly (from 17% to 12%) in the
low-income countries. Thisisreflected in the increasing difficulties governments
have in maintaining the services they provide. The trend in real expenditures on
livestock services may have been better than for some other services, but, within
the total for livestock services, expenditure on staff costs has risen at the expense
of o.her costs, to the detriment of quality.

The livestock population

2.026.

2.027.

The domestic livestock populations of sub-St.haran Africa consist of ruminants
(i.e. cattle, sheep, goats and camels) and non-ruminants (i.e. equines, pigs and
poultry). Over the past 10 years we have worked mainly with cattle, sheep and

goats and to some extent with camels. ILCA’s concentration on these ruminant
species reflects their importance in the subcontinent in terms of numbers and the
role they play in subsistence production.

It has often been suggested that we should consider starting work on some
non-ruminants, particularly poultry and pigs, and even fish. According to our
mandate, we could also work on equines and on some ot the so-called non-
conventional® livestock found in sub-Saharan Atrica. The rcasons for our
decision to exclude these species from our work are discussed in 4.010-4.015.
Since we have decided to exclude them, the discussion of livestock in the rest of
this chapter will be restricted to ruminant species.

Distribution of ruminant livestock species

2.028.

2.029.

Table 2.2 shows the distribution of ruminant species by zone and region. The
final columr of the table lJumps the species together, on the basis of their
respective mean liveweights, into a composite tropical ruminant livestock unit
(TRLU). Table 2.3 integrates the information on TRLUS by zone and region.
The data are drawn mainly from reference 1 and refer to 1979. The absolute
numbers have changed since then but the proportions have probably not
changed much.

The arid zone, covering 37% of sub-Saharan Africa’s surface area, has 30% of
its ruminant biomass (TRLUs), almost all its camels**, but proportionately few
cattle. The semi-arid zone, with 18% of the surface area, has 27% of the
TRLUs, with all species except camels being welt represented. The subhumid
zone, with 22% of the surface area, has 20% of TRLUs, with cattle slightly over-
represented and goats and sheep under-represented. The humid zone, with 19%
of the surface area, has only 6% of the TRLUS, with all species (except camels)
more or less equally represented. The highlands, with oniy 4% of the surface
area, have 17% of the TRLUs, with goats under-represented but sheep and
cattle well represented.

* This term 15 used to cover a wide range of species which are unfamiliar to the majority ot producers
and consumers, and whose potential is not yet fully exploited. Water buffalo, deer, rabbits, guinea
fowl, duck, grass cutters and other small rodents are amor.g those thought to offer favourable

prospects.

** Seventytocighty percent of camels are thought to live permanently in the arid zone, with 20to 30%
moving scasonally between the semi-arid and arid zones. The number of camels living permanently
in the semi-arid zone is low but may be slowly increasing.

13



Table 2.2. Distribution of different species of domestic ruminant livestock by region and zone
of sub-Saharan Africa.

% of total population in SSA

Location Cattle Sheep Goats Camels TRLUs

Zone
Arid 20.7 33.7 38.2 100.0 29.8
Semi-arid 30.6 229 26.3 0.0 27.1
Subhumid 22.7 14.4 16.5 0.0 19.6
Humid 6.1 8.3 9.4 0.0 6.1
Highland 19.9 20.8 9.6 0.0 17.4
Total % 100.0 100.0 100.0 109.0 100.0
Total No.' (144.5) (98.4)  (122.6) (11.1) (134.3)

Region
West 24.8 342 42.3 15.2 26.3
Central 6.6 4.1 6.4 0.0 5.8
East 54.1 59.5 46.2 84.8 56.3
Southern 14.5 7.2 5.2 0.0 11.6
Total % 100.0 100.0 100.0 100.0 100.0
Total No.' (144.5) (98.4) (122.6) (11.1) (134.3)

' In millions.

Source: (1).

2.030. East Africa, with 25% of the surface area, has about 56% of the TRLUs, witha
high camel population (85% of sub-Saharan Africa’s total) and goats (46%)
slightly under-represented. West Africa, with 33% of the surface area, has26%
of the TRLUs, with sheep (34% of sub-Saharan Africa’s total) and goats (42%)
being over-represented and camels (15%) under-represented. Central Africa,
with25% of the surface area, has only 6% of TRLUS, with all species other than
camels evenly represented. Southern Africa, with 15% of the surface area, has
only 12% of the TRLUs, with cattle (15% of sub-Saharan Africa’s total)
relatively well represented, sheep (7%) and goats (5%) under-represented
and no camecls.

2.031. Information on the distribution of ruminant livestock in sub-Saharan Africa is
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one of the factors likely to inf'i'cnce the allocation of ILCA’s research
resources. The summarised data indicatc that, at present, the semi-arid and
subhumid zones have a relatively high proportion of cattle, while sheep and
goatsarc found mostly in the arid and semi-arid zones. The highlands, especially
in East Africa, have considerable numbers of both cattle and sheep, but

not of goats.



Table 2.3. Relative distribution of sub-Saharan Africa’s TRLUs by zone and region.

% of SSA’s total Total No. of TRLUs
% (millions)

Zone WA CA EA SA

Arid 8.08 0.39 18.03 341 29.8 (40.1)

Semi-arid 11.71 1.21 10.23 3.94 27.1 (36.4)

Subhumid 3.50 1.77 11.31 3.05 19.6 (26.4)

Huinid 2.7 0.93 1.44 0.92 6.1 8.1)

Highland 0.29 1.53 15.30 0.26 17.4 (23.3)

Total % 26.30 5.80 56.30 11.60 100.00

Total No.

of TRLUs! (35.3) (7.8) (75.6) (15.6) (134.3)

! In miltions.

Source: (1).

2.032. The figures quoted so far are for absolute livestock levels. There are substantial
differences in trends between different zones and regions. There is a problem,
however, in that even over the medium term (e.g. adecad- ) such trends may be
very unstable. For example, from 1963 to 1970 the total number of livestock
(TRLUs) in sub-Saharan Africa apparenily rose by 2.5% p.a.; from 1970 to
1975 by 0.6% p.a.; and from 1975 to 1984 by 1.7% p.a.

2.033. This instability over time is matched by even greater instability between regions
and species within and between time periods. Part of this instability is real, as
different species in different regions first suffer losses from drought or disease to
different degrees and then recover at different rates. Part of the instability,
however, arises from the practices of statisticians.

2.034. The figures suggest that over the last two decades total domestic livestock
biomass grew more rapidly in central (3.5% p.a.) and East (2.3%) than in
southern (1.4%) or West (1%) Africa, and that sheep (3.4% p.a.) grew more
rapidly in number than did camels, goats or cattle (1.9%). There is some
evidence that over the longer term (i.e. since the post-rinderpest pandemic
trough of 90 years ago) the cattle population may have grown at an average
annual rate of as high as 3.4%, but not even inspired guesses are available for
other specics or for inter-zonal or irter-regional differences.

Production systems

2.03s. Livestock in sub-Saharan Africa are managed in a variety of different production

systems, and these can be defined or classified in a variety of ways, principally in
terms of the following characteristics: specialisation in livestock production to
the exclusion of other activities; the degree of mobility (nomadism); and the
extent to which, when livestock and crops are pioduced on the same land, they
are owned by the same enterprise. Table 2.4 lists the more important production
systems and their uzual characteristics.
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Table 2.4. Livestock production systems and their usual characteristics.

Characteristic

Production Specialised . Combined crop-

o Mobile . .
system inlivestock livestock production
Ranching yes no no
Pastoralism yes usually no
Agropastoralism somewhat somewhat somewhat
Mixed farming no no yes
2.036. Almost all livestock in the highland and humid zones are owned by mixed

farmers, and in the arid zone by pastoralists. Ranches occur in almost all zones
(although they are disappearing from the highlands) but only account for about
5% of sub-Saharan Africa’s TRLUs. In the semi-arid and subhumid zones the
situation is very complex: shifts occur over time between more range-based and
more farming-based livestock systems; livestock owned or managed by one
social group may graze the crop residues of another group; and there is also
absentee ownership (by bureaucrats, traders and cultivators) of livestock
managed and herded on a semi-permanent basis by pastoralists or agro-
pastoralists.

Livestock holdings

2.037. In sub-Saharan Africa sizes of livestock holdings vary considerably among
households within a given environment. In Botswana, for example, 50% of the
national cattle herd is held by only 5% of the livestock holders, whereas the
poorest 50% of livestock holders hold only 13% of the total herd. In addition,
45% of rural families hold no livestock at all. Appendix 2.2 provides data for
other countries. Because richer houscholds tend to have more members than
poorer ones, the distribution pattern of livestock per person tends to be more
equitable than the distribution per household.

2.038. The size distribution of livestock holdings between households is important for
three main reasons. Firstly, if new technology to be introduced is not ‘scale-
neutral’, it may, when the size distribution is unequal, fit only a small proportion
of the total herd. In practice, some technologies introduced, such as rinderpest
vaccination, have been scale-neutral; others, such as fencing, have been very
‘scale-sensitive’.

2.039. Secondly, if a critical problem in the dissemination of new technology is the
difficulty of spcedily communicating research results to many independent
herdowners or of providing them with inputs and services, then a very
concentrated pattern of livestock ownership allows more rapid communication
and distribution to owners who control a large proportion of the national herd.
In practice there is no significant evidence that the spread of profitable new
technology has been substantially inhibited by the difficulty or cost of communi-
cation. Provision of services and inputs has been a more difficult problem, but
this has been the result of the overall shortage of inputs, or of the lack of
incentives, as much as of the difficulty of delivery to small-scale producers.

2.040. Thirdly, if a major concernis to bring the benefits of new technology to the mass
of poorer livestock holders, the question arises as to whether this implies not
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2.041.

only focusing on only a small proportion of the livestock but also on th2 least
productive herds. The evidence on the comparative productivity of small and
large herds is mixed. Productivity in terms of ph;sical output per animal of large
herds on ranches tends to be higher than that of small herds on communal areas,
but output per hectare on communal areas is probably higher than on ranches.
Different surveys comparing the productivity per animal of large and small
herds on comniunal areas have given conflicting results, with probably a slight
majority showing greater productivity among smaller herds.

In other parts of the world, smallstock (sheep and goats) are considered to be
“poor man’s” livestock, while cattle or camels are “rich man’s”. This is partly
true in Africa. For example, in Kenya’s Maasailand the smallstock-to-cattle
ratio is about three times higher among the poorest third of households than
among the richest third. Nevertheless, because of specialisation this ratio is far
from being an infallible indicator of relative wealth. Some tribes, especially in
drier areas, specialise in smallstock and others in cattle/camels. Also, within an
ethnic group or environment a particular household may specialise in one
species at one time and in another at another time, without this necessarily
indicating a change in its wealth ranking in that society but rather some other
factor, for instance the availability of family labour of the right age.

Livestock outputs and markets

2.042.

2.043.

2.044,

2.045.

Livestock play diverse economic and social roles in sub-Saharan Africa. They
provide direct subsistence foods, in the form of milk and meat and, in some
societies, blood. They provide farm inputs to crop production, in the form of
animal traction and manure, and other inputs, for example fibre, skins and
transport, to the rural subsistence economy. Sales of livestock and their
products provide cash to their owners with which to purchase what they cannot
produce themselves. Livestock are often a form of investment in which current
savings can be kept and increased. And because they are valuable in these and in
other ways livestock are often the currency in which other social transactions,
such as bridewealth, generosity and compensation, are expressed.

In terms of its commodity outputs the livestock subsector contributes about 18%
to the agricultural GDP of sub-Saharan Africa, or about 5% to the total GDP.
This contribution includes both marketed output and output consumed by
herders or owners’ households for their own subsistence. Continent-wide data
do not exist for the proportiun of commodity outputs which are sold rather than
consumed at home. Table 2.5 gives some illustrative data, expressed in value
terms so as to integrate several commodities.

However, commodity outputs are not the only contribution made by livestock to
the agricultural economy. Also important are traction (in field operations),
manure and on- and off-farm transport. Since transport is primarily an output of
non-ruminant animals and does not directiy affect food production, it will not be
dealt with further here.

Table 2.6 gives the most consistent figures available on the total gross value of
food and non-food* outputs of ruminant livestock in sub-Saharan Africa. The
figures refer to 1975 and exclude non-food outputs such as fibres and skins,
which do not contribute directly to food production.

* The data in Table 2.6 for traction and manure arc more in the nature of inspired guesses than hard
fact. More recent data than 1975 for these outputs do not exist.
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Table 2.5. Examples of sales as proportions of household output of livestock commodities®.

% of total

Region/ Zone Year Production outputsold  Source
country system
(by value)
East
Ethiopia highland 1980/81 mixed 55 3)
Kenya semi-arid 1980/81 pastoral 59° 4)
Southern
Zimbabwe semi-arid 1974 mixed 35 (5)
Botswana arid 1981 pastoral 55 (6)
West
Nigeria humid 1981 mixed 65° @)
Niger semi-arid 1976/77 mixed 26° (8)
Niger arid 1963 pastoral 52° 9)

b

¢ Unweighted

[

Unweighted

2.046.

2.047.

2.048.
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Commodities covered are live animals, meat, milk and butter.

On ‘underdevcloped’ group ranches.

average of forest and derived savannah subsystems,

‘Bush Tuareg’ system.

average of Fulani and Tuareg systems.

Table 2.6 shows that the single most important form of livestock production in
sub-Saharan Africa, accounting for 47% of the total value, is meat from all
species including pigs and pouliry. Beef accounts for 55% of meat output. The
next most important kind of output is animal traction, accounting for 31%.
However, ncarly 75% of all animal traction output occurs in East Africa. Milk
accounts for 15% of the total value. East Africa accounts for 58% of the total
livestock output in sub-Saharan Africa and West Africa for 23%.

As with livestock numbers, trends in the production of meat and milk are
unstable over time and space. Over the last two decades in sub-Saharan Africa
as a whole, beef production apparently grew at 2% p.a. in the first decade and
2.4% p.a. in the second. Goat meat performance closely paralleled beef, while
mutton production grew at 1.3% p.a. in the first decade and 3% p.a. in the
second. Cow milk output grew at 1.2% p.a. in the first decade and 3.5% in the
second. With human population growing at about 3% p.a., production per
caput has for the most part been declining. Further details are shown in
Appendix 2.3. The performance of different regions varies between periods and
commodities without a clea: overall pattern.

The pattern of consumption often differs from that of production because for
certain kinds of output, for example milk and meat, deficits or surpluses
between domestic consumption and production are taken care of by interna-
tional trade or aid. Apjpendix 2.4a shows that in sub-Saharan Africa as a whole
per caput consumption of meat fell slightly over the decade 1972-82, but the
decline was considerably less than in the case of per caput meat production.



Table 2.6. Value of total and regional livestock production by kind of output®, sub-Saharan
Africa, 1975.

Value in US$ millions®

Kind of

output WA CA EA SA SSA
Animaltraction® 312 @2n¢ 11 (3) 1474 (39) 239 (26) 2036 (31)
Manure® 62 (4) 5 (1) 111 (3) 16 (2) 196 (3)
Meat' 811 (56) 277 (79) 1410 (38) 545 (58) 3043 (47)
Milk 160 (11) 40 (12) 644 (17) 8 (9 929 (15)
Eggs 115 (8) 16 (5) 108 (3) 45 (5) 284 (4
Total 1460 (100) ~ 349 (100) 3747 (100) 930 ( 100) 6486 (100)

* Includes only food and food-related outputs, both marketed and non-marketed.

b Output is valued at uniform, continent-wide prices (1975). The prices used are: meat $1000, milk $150
and eggs $750, all expressed in US$/tonne. Animal traction is valued at US$ 5.2/ ox-day worked.

¢ Includes ficld operations by bovines only.

d Figures in parer.theses indicate percentages of column totals.

¢ Valued at the equivalent commercial fertilizer prices of the plant nutrients contained.

" Includes becef, goat meat, mutton, pork and poultry meat.

2.049, Appendix 2.4b shows that, in sub-Saharan Africa as a whole, there was a shift in
the composition of consumption away rrom ruminant meat (cattle, sheep, goats)
- towards non-ruminant (pork, poultry), but this is almost entirely accounted for
by a major shift in West Africa (particularly in Nigeria and Ivory Coast), whose
dependency on ruminants fell from 76% in 1972 to 65% in 1982

2.050. Annual per caput meat consumption ranges from 14 kg in East Africa (88%
ruminant meat) to 7 kg in central Africa (only 65% ruminant mcat). These
figures exclude the consuniption of game, which is high in central Africa. In
recent years (1983-85), sub-Saharan Africa has imported annually about
139 000 tonnes of meat, worth US$ 184 million, of which 30% (by volume) is
accounted for by West Africa and 63% by central Africa. There is thus a ready
market in these two regions for increased domestic supplies of ruminant meat.
Appendices 2.5t02.9 show changes in per caput consumption and production of
meat for different regions in recent years.

2.051. Per caput milk consumption in sub-Saharan Africa also fell during the period
1972--82, but the overall figure for the subcontinent masks a rise in West Africa
and sharp declines in East and southern Africa. East African per caput
consumption, however, is still much higher (at 48 kg per year) than that of other
.egions,

2.052, Sub-Saharan Africa’s self-sufficiency in milk is declining fast, from 90% in 1972
t079% in 1982. In West and central Africa more than 40% of the milk consumed
during this decade was imported, while for Nigeria the figure was nearly 70%. In
recent years (1983-85), sub-Saharan Africa has imported annually on
commercial terms about 2.5 million tonnes of liquid milk equivalent, wor:i, US$
492 million, of which 54% by volume is accounted for by West and 21% by East
Africa. Additional imports occur in the form of food aid, adding about 30% to
the volume of milk (liquid equivalent) imported. Appendices 2.10 to 2.14 show
changes in per caput production and consumption of milk for different regions in
recent years,

2.053. While imports have been rising, exports have been falling. Africa has never
been a significant exporter of dairy products. Over the last decade, the number
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of live animals exported from sub-Saharan African countries (often to other
sub-Saharan African countries) has risen slightly, but far more slowly than in the
previous decade. Meat exports have fallen, however, and the aggregate exports
of meat and the equivalent of meat in live animals have fallen at an average
annual rate of 4% over the last decade in volume terms.

2.054. The causes of the deterioration in the trade position in livestock and their food
products are several. Firstly, real international meat prices have fallen
substantially since the early 1970s, making exporting much less attractive for
unsubsidised exporters. Secondly, many African couniries have serioasly
overvalued exchange rates, which ‘suck in’ imports and discourage exports.
Thirdly, several markets in Africa and out.idc it (e.g. the Middle East) have
been used by the world’s major non-African dairy and meat exporters for
‘dumping’ their surpluses. Feurthly, the widespread droughts of the mid-1970s
and mid-1980s severely damaged the breeding herd and production base needed
for a stable export inc ustry. Finally, the domestic supply of livestock and their
products in sub-Saharan Africa has not kept up with domestic demand, and this
‘gap’ has attracted imports and left little over for export.

2.055. Rising imports or declining exports of livestock and livestock products may
indicate an unexploited market opportunity as well as a potential foreign
exchange problem. They may result from wrong policies and planning. Thus
while many of the identificd constraints to livestock production are within the
~cope of animal science and related disciplines, there is also a need for more
work at the macro-economic level.

2.056. In spite of the declines in per caput consumption of milk and meat, and of the
deterioration in the trade position, livestock production in sub-Saharan Africa
over the last 20 years has risen, for example in the case of beef by 56%, of
mutton and goat meat by 60% , and of cow’s milk by 58% . Increasesin livestock
output can be achieved by increasing the number of animals, by increasing the
yield per animal or by a combination of these (Table 2.7)*.

2.057. Table 2.7 suggests that, for the commodities considered, yields changed little
during the 1970s, and that their contribution to output increases was always less
than 40% and in most cases much less and even negative.

Constraints to livestock development

2.058. In this section we shall discuss the main constraints to livestock development in
sub-Saharan Africa. Not all these constraints are susceptible to solution, and
where they are, a solution may not necessarily require research. Where research
is required it may be more appropriate for this to be undertaken by some
organisation other than ILCA. Nevertheless, a precondition for the sensible
selection of our future programme, to be made in Chapter 5, is an appreciation
of the main constraints in the systems in which we are trying to intervenc**.

Socio-economic and institutional constraints

2.059. Investment is usually an essential accompaniment to successful economic
development. During the last two decades much of the monetarised investment
in the livestock subsector of sub-Saharan Africa (other than in indigenous

* However, estimates of the relative contribution: ofcacndpa[hway are susceptible to changes arising
simply from smali changes in the time period considered.

** A number of systems studies describing these constraints in detail have been published or are
ncaring publication. Each species in each production system in each ecological zone to some extent
faces different constraints, However, our description in this chapter will be limited to a broad
overview,
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Table 2.7. Yield changes and contribution of yield and numbers to changes in livestock output
in sub-Saharan Africa, 1963~85.

Beef Sheep and goat meat Cow’s milk
1970 1980 1985 1970 1980 1985 1970 1980 1985

Relative yield’

perproductive

animal~ 102 102 101 103 106 104 99 102 110

for all animals

inherd 109 112 113 104 110 112 a7 98 113
1963-70 1970-80 1970-85 1963-70 1970-80 1970-85 1963-70 1970-80 1970-85

Relative

contribution (%)

tochange in:
numbers

yield®

60.6 802  80.3 87.1 69.3 68.1 1296 946 477
394 19.8 19.7 129 307 319 -29.6 54 523

' 1960 = 100.

? Productive ammals are the ones slaughtered for meat, and cows in milk.
? Includes the interaction effect of yield and numbers.
Sources: (10, 11).

2.060.

2.061.

2.062.

animals) has been financed by foreign aid. This external capital aid to the
livestock subscctor averaged above US$ 80 million per year in the decade up to
1983 (12}, or just over 1% of the annual total value of output at the beginning of
the period (see Table 2.6). This is an insufficient amount to have had a
significant impact.

However, shortage of investment funds for livestock developnient has probably
not been a critical constraint. If it had been, one would have expected to see a
high rate of return to these investments in livestock projects which did take
place. This has not occurred, at least in donor-financed projects. For example,
in the World Bank’s ‘pure’ livestock projects the uverage rates of return were
negative, and most projects (including both ‘pure’ livestock projects and those
with a livestock component) yielded unzcceptable (< 10%) rates of return.

In this respect the record of livestock projects in sub-Saharan Africa has been
worse than that of livestock projects elsewhere in the developing world, and of
other agricultural projects in the continent. It seems that the mere shortage of
investment funds has not been the most critical constraint, even though the
funds provided would have been inadequate for significant development if other
constraints had not been limiting.

Insufficient recurrent expenditure on government livestock services has
prebably been a more critical constraint. Lack of satisfactory data on output
make it difficult to demonstrate any causal relation, but a deterioration in
animal healt? .ervices ove: the last 15 years is evident. Although average
expenditure per animal has risen, in most countries recurrent expenditure stil}
gets a much lower proportion of the total agricultural budget than would be
justified by livestock’s share in total output. And much of the increase in real
expenditure per animal has been rendered ineffective by the rising share of staff
costs in total costs at the expense of essential non-staff costs such as veterinary
drugs and transport. More numerous and more expensive staff have tended to
become less effective (13).
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A maju cause of the poor return to investment in livestock projects has been the
lack of appropriate technical packages into which to channel this investment.
Partly this is because most of the investments were made in dry zones of low
productive potential; partly because invesiment planners overestimated the
extent to which the available technology was appropriate to African condi-
tions. Conscquently they underinvested in adaptive rescarch, spending
proportionately much less on this in livestock development projects than they
did in comparable other agricultural projects (14).

Another problem in some countrics has been the relatively low density of the
human population, the underdevelopment of infrastructure such as roads, and
the distance of final markets from producing areas. High temperature, and in
some areas high humidity, lead to rapid spoilage of products such as meat .ind
milk. The conscquences of these factors are high transport, storage wastage,
and processing costs.

The economic environment over the last decade has not been conducive to
successful livestock development in sub-Saharan Africa. Many African
governments have tried to keep retail prices of meat and dairy products down,
and although such attempts were often unsuccessful, they could not but shake
the confidence of potential investors. At the same time, ill-judged attempts by
donors and governments to interfere in marketing systems often widened the
gap between producers’ and retail prices. World markets have deteriorated,
with declining real prices and aggressive protection and other trade policies by
developed countrics upsetting Africa’s export markets for meat and providing
intense competition in its domestic markets for dairy products. In addition, the
real prices of production inputs have risen substantially.

Land tenure has been another problem. In the drier areas, in spite of several
imaginative cxperiments, it is still unclear what forms of land tenure will be
cfficient and equitable. In higher potential areas, where the solutions are
clearer, many governments have not yet grasped the nettle of land reform. Lack
of cheap and reliable fencing is a major impediment to the adoption of some
improved management practices.

Lack of adequately qualified and experienced manpower, to conduct research,
analyse policies and implement development, is another major constraint. The
problem of lack of qualified research scientists is dealt with in some detail in
2.092 t0 2.100.

Over the last decade there have been several other cconomic, institutional and
political problems. Several important livestock-producing arcas have been
ravaged by war and insccurity. Because of worsening economic conditions,
governments have been unable to make their planned financial contri :utions to
livestock development. The designs of livestock projects were often grandiose
and unrealistic (especially in the light of the lack of qualified and cxperienced
staff); and donor agencies failed to provide firm but flexible supervision of
implementation. Institutions to provide credit and other production inputs have
often been neither financially viable nor sensitive to producers’ needs.

In many respects the experience of the livestock subsector in sub-Saharan Africa
has paralleled that of the agricultural sector as a whole in the economic and
institutional constraints encountered. In some respects, for instance security
and land tenure, it has faced particularly acute problems. The development of
appropriate technology started later and is in any case inherently more time
consuming and expensive in the livestock than in the crop subsector, because of
the longer reproduction and growth cycle involved (see 1.005).



Technical constraints
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We can divide the technical constraints to livestock development into four broad
categories: feed and nutrition; genetic; health and disease; and other
constraints.

Adequate livestock nutrition depends on the availability of adequate feed
supplies and on good management. Feed supplies in Africa are constrained
mainly by soil fertility (see 2.007) and by scant, unreliable and markedly
seasonal rainfall, In almost all arcas they are, as a result, highly seasonal in both
quantity and quality (digestib - v and protein content). Conservation and
storage of feed from the time «!'its growth to the time of its use is therefore a
critical issue. In some areas deficiencies in specific minerals also occur.

In drier areas fced is widely dispersed in space, involving a high expenditure of
energy in harvesting it cither by grazing or by other means. In moister areas, due
to poor soil fertility, there is inadequate concentration of nutrients in the dry
matter produced, so that livestock cannot cat enough to achieve optimum
production.

The genetic structare of African livestock has evolved largely as a result of
natural sclection, influenced by environmental factors and the level of
technology. Sclection has been for survival in the face of fluctuating feed and
watcr supplies and discase challenges, ratlier than for high levels of production.

In some higher potential arcas of East Africa, where new technology such as
discasc control and artificial insemination has evolved and been maintained, a
changed genetic structure has emerged, sometimes incorporating exotic genes
and resulting from selection for high production. In lower potential and more
highly fluctuating environments the ability to survive is still the dominant
sclection criterion, and this is reinforced by social institutions, in particular land
tenure, which encourage competition for scarce feed and water resources rather
than adjustment of herd size to them.

Although modern technology has reduced some discase risks (see 2.080-2.082).
animal health problems still form a major category of constraint. For example,
trypanosomiasis, transmitted by tsetse ilies, is considered to be amajor problem
over 46% of sub-Saharan Africa’s surface area. Other intcrnal and external
parasites can also be important causes of low productivity and high mortality,
and there are often important interactions between nutrition, disease and
reproductive performance.

In some instances technical solutions to health problems are available but only
at uneconomic cost, such that the opportunity for alleviating the problem lies in
improved herd management rather than in high technology. In any case, ILCA’s
special advantage liesin the discovery of such management methods rather than
in developing treatments or preventive vacciues. In other instznces new
technology may be the only way forward to substantially improved productivity
and profitability (see 6.017).

In some cases the discase issue relates not to physical productivity but to price.
Unless the disease is climinated in a particular way (e.g. by slaughter and
quarantine rather than by vaccination, as in the case of foot-and-mouth
discasc), relatively high-priced export markets cannot be entered, and much
lower prices will be received in domestic or more saturated export markets,

Among other constraints which have beenidentified are water shortage, toxicity
and poor management. In most arcas of sub-Saharan Africa water development
programmes have encured that lack of watering points is not the serious problem
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it was half a century ago, although unreliability and poor maintenance continue
to cause crises from time to time. The continuing problem is as much an
institutional as a technical issue.

Poor management is also sometimes a major problem, although this is often
caused more by shortage of herding labour (a social or economic problem) than
by ignorance or inefficiency. Nevertheless, differences in productivity are
sometimes extremely large between herds and flocks with apparently equal
access to the same feed and water resources and exposure to the same health
risks. These differences may be due to differences in management practices not
yet properly identified, and our ignorance of these constitutes a constraint.

Technology

2.080.
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2.084.
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Some of the constraints mentioned in the previons section have been at least
partly overcome by a number of ‘non-traditional’ technologies which have been
tried over the last half-century. Among those which were wholly or largely
‘developed’ in sub-Saharan Africa were rinderpest vaccination, tick control,
especially for theileriosis, and control of tsetse and trypanosomiasis by
bush-clearing, by direct chemical control of tsctse, and by chemotherapy of
trypanosomiasis. The first of these can by and large be considered a success, the
second a partial success but with continuing problems of implementation, while
the third is still in the course of development.

Rinderpest control was particularly associated with work in Kenya, Nigeria,
Chad and Senegal; tick control with work in Kenya and Zimbabwe; and work on
tsetse/trypanosomiasis {prior to the fourding of ILRAD) with Nigeria, Zaire,
Zimbabwe, Uganda and francophone West Africa. For the most part, work on
developing these *African’ technologices occurred during the colonial period or
itsimmediate aftermath rather than Juring the post-colonial period. Implemen-
tation, however, has been largely in the post-colonial period.

Rinderpest vaccination is applicable throughout al! zones and regions of
sub-Saharan Africe . although its actual impact has been less insouthern Afiica,
where the disease has already been brought under control by other methous.
Tick control has been most important in combatting East Coast fever (ECF ~a
form of theileriosis) in subhumid and semi-arid East Africa; and tsetse/trypano-
somiasis control, if successful, could have a substantial impact throughout the
subhumid and humid zones.

A number of other technologies largely developed outside sub-Saharan Africa
have been adapted and applied within it. Modern techniques of water extraction
(boreholes) and storage (stockponds) have, together with rinderpest vaccina-
tion, been largely responsible for the increase in livestock numbers and output
in sub-Saharan Africa over the last half-century. Maturally, water technology
was of greatest vise in the drier arcas, with outstanding impact in Botswana,
Sudan and the Sahel. Vaccinations against anthrax, foot-and-mouth disease,
blackquarter and contagious bovine pleuro-pneumonia (CBPP) were developed
outside sub-Saharan Africa, but were also applied with some success within it.

Natural genetic change in the livestock herds of the continent has occurred as a
result of human migration, of inter-tribal theft and market cxchange of stock,
and of iivestock diseases such as trypanosomiasis and rinderpest. Deliberate
genetic change has occurred only on a small scale, principally on ranches in
Botswana, Zaire and Zimbabwe, and on smallholder dairy farms in highland
Kenya. The proportion of sub-Saharan Africa’s total cattle herd on which such
deliberate change has had a significant effect is probably less than 3% (i.e. less
than 5 million head).



2.085.

2.086.

2.087.

2.088.

2.089.

However, scientific evaluation of the performance and potential of different
exotic and indigenous cattle breeds and their crosses has been widespread. Very
much less has been done on species other than cattle. While exotic genes have
demonstrated their supcriority for dairy production in some arcas (mainly
high-potential areas, but also in parts of semi-arid Zimbabwe)-subject always
to a substantial improvement in animal health and feeding—, on the whole such
improvement has not been demonstrated in increased meat production or
draught power in any of the ecological zones.

Particularly in East and southern Africa, research or extension departments
have made considerable efforts to improve livestock feed supplies from forage
crops and natural range and pasture. Where a commercial dairy sector has
emerged, it has usually done so in conjunction with the development of forage
crops. Otherwise, the efforts have not led to much on-farm/on-range adoption
except for fodder production in the irrigated areas of Sudan and for commerecial
ranches. Range management research has not led to the development of
economically viable techniques for substantially increasing either primary or
secondary productivity per hectare,

The discussion of technology so far has dealt mainly with single components
rather than with complete production systems. Three *modern systems’, each
involving a whole package of new technologics, have been tried on a fairly large
scale in sub-Saharan Africa in the last half-century. Commercial feedlots
appeared promising initially, but were badly hit when international beef prices
collapsed in the mid-1970s. Commercial ranching (and its cousin, parastatal
ranching) has been adopted over wide areas in Angola, Botswana, Kenya,
Nigeria, Tanzania, Zaire, Zambia and Zimbabwe.

When well managed, ranches have higher productivity per animal than
traditional African livestock systems in similar environments but not, it now
appears, higher productivity per hectare. Ranches have been successful only
when their proprietors have privileged access to land and do not have to pay the
opportunity cost of diverting that land from other uses.

The third modern system introduced has been commercial dairvi~g, involving a
complete package of breed, healt, feed and other production innovations, as
well as modern transport, marketing and processing facilitics. While it has been
successful on large farms in Zimbabwe and initially on large, and later on small,
farms in Kenya, it has not been successful generally, for a variety of political,
economic and technical reasons. These include low producer prices, shortage of
breeding stock, and discase problems, particularly dermatophilosis (see 5.008).

National organisations

2.090.

2.091.

ILCA’s mandate is to assist national cfforts to develop sub-Saharan Africa’s
livestock scctor rather than to implement development on its own. In the
following section we examine the nature and needs of the national organisations
directly responsible for livestock research, training and development on the
continent.

There are about 39 countries in sub-Saharan Africa with sizeable human
populations (defined as more than half a million in 1982). These countries, listed
in Appendix 2.1, constitute ILCA's primary client countries. Within them we
can distinguish various kinds of client organisation:

® national agricultural (livestock) research institutes: these are primarily
involved in rescarch, but also do some training of extension staff and are
involved to some extent in policy-making;

25



2.092.

2.093.

2.094.

26

® agricultural universities: these are primarily involved in academic training but
also provide research and some job-specific vocational or in-service training;
they also have some involvement in policy analysis and policy-making;

e agricultural training colleges: these are primarily involved in job-specific
vocational or in-service training;

® livestock development services (animal health, extension, etc): these are
primarily invoived in implementing development programmes using
improved technology;

® policy-inaking organisations: ihese government Jrganisations (usually
ministries) direct and allocate resources to livest.ck research organisations
and development services, and make the decisions which determine the
background against which livestock development takes place;

e professional associations: these national and regional bodies can, in some
cascs, play arolc inresearch and in technology transfer, in policy formulation
and in the training of scientisis;

¢ farmers’ organisations*: these operate in various forms at local level, and can
act as the mechanism for testing or introducing new technology, buying and
distributing inputs, organising labour, allocating land, and marketing surplus
produce.

Each of these kinds of organisation has different functions, and hence
requirements which ILCA can meet (sec 6.043).

NARSs differ substantially among countries in terms of their effectiveness.
There is a modest positive correlation between the degree of effectiveness of the
different kinds of organisation sct out in 2.091: countries with more effective
national agricultural research institutions tend also to have more effective ‘other’
livestock services. Four factors mainly determine the effectiveness of NARSs:

® the number of well qualified scientists in different disciplines;

the adequacy of the budget for non-staff expenditure;
® the cffectiveness with which research efforts are managed; and

® continuity in rescarch activities and effective incentives for isolated re-
scarchers.

There is some information on the endowment of different countries in
sub-Saharan Africa with qualified agricultural scientists. The best figures
available suggest that there were, in the first half of the 1980s, about 6000
scientists (defined as having at least a BSc) working in research in national
organisations (including universitics) in sub-Saharan Africa on all agricultural
topics and commodities. This figure can be compared with the estimated 31 750
‘professionals’ working in the whole agricultural sector in 1984.

About 49% of agricultural research scientists are found in West Africa (which
has 42% of the human population), 27% in East Africa (30%), 17% in southern
Africa (12%) and 7% in central Africa (16%). About 15% of all these scientists
have PhDs, and a further 35 to 40% have MScs. Total annual expenditure on
agricultural research (at 1980 prices) is about US$ 400 million, of which 58% is
spent in West Africa.

* A few African countries have farmers’ organisations that arc important enough for
ILCA to try toinvolve in its work. While we can not directly serve any significant
number of individual farmers or their organisations, some peasants’ associations in
Ethiopia and group ranches in Kenya have collaborated with us on a modest scale in
on-farm rescarch and technology testing.
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Incomplete figures suggest that 18% of the 6000 agricultural researchers, i.e.
1100 of them, worl: in livestock-related fields, i.e. veterinary medicine, animal
husbandry and forage crops and pasture. Of these about 30%, say 350 people,
are working on veterinary issues. For most countries figures indicating
expenditure on livestock-related research are not available, but we assume that
expenditure will be proportional to staff costs, i.e. of the order of US$ 70 million
p.a. (at 1980 prices).

There are 24 countries for which reasonubly complete data exist on the number
of scientists concerned with livestock-related research. These countries account
for 64% oi sub-Saharan Africa’s TRLUs. Inseven of them (accounting for 33%
of TRLUs) there are more than 35 livestock scientists, in another seven
(accounting for 23% of TRI Us) there arc between 15 and 35; and in the
remaining 10 (accounting for only 7% of TRLUs) there are less than 15. For five
countries, accounting for 37% of TRLUs, data arc not available. Of these
‘unknowns’ Sudan almost certainly has over 35 livestock scientists.

Rather arbitrarily, we define countries with more than 35 livestock scientists
(i.e. Mali, Nigeria, Cameroon, Kenya, Tanzania, Zimbabwe and Senegal) as
being potentially capable of conducting a reasonably comprehensive set of
adaptive experiments (comprehensive in the sense of including several
components, €.g. nutrition, fodder production, etc). We believe countries with
less than 15 livestock scic:tists to have very little capacity, and those with 15 to
35 to have a capacity provided they concentrate their efforts. We can categorise
these countries as ‘well endowed’ (> 35 livestock scientists), ‘modestly
endowed’ (15-35), and ‘ill-endowed’ (<< 15) respectively. These terms are used
relative to conditions in sub-Sakaran Africa, not in an absolute sense.

Implicit in this categorisation is that a certain critical mass is nceded to make
progress, whatever the size or complexity of a country’s livestock sector. With
current PhD/MSc/BSc ratios, a total of 15 ‘scientists’ implies only about three
PhDs, i.c. people formally trained to carry out research.

This information is important for two reasons: it identifies those countries in
which the nced to train scientists to conduct livestock-related research is
greatest, and it helps us to identify cthose countries in which we can expect to
engage in effective collaborative research in the near future.

The World Bank has undertaken a study of the focus of current national
livestock research in sub-Saharan Africa. Results of this study for the West
African region (15) reveal that the main emphasis is on veterinary work and,
secondly, on animal breeding experiments. Analysis of the research papers
relating to sub-Saharan Africa’s livestock published between 1975 and 1983 in
refereed journals confirms the emphasis on animal health (52% of papers) but
not on breeding (only 5%). In relation to species, 50% of the papers dealt with
cattle, and, in relation to zone, 45% dealt with arid/semi-arid areas and 30%
with the subhumid zone.

Individual national organisations differ in their requirements from 1LCA
according to their kind and to their own effectiveness as well as that of other
organisations in the same country. In our experience so far, research organisa-
tions need particular help with research techniques, services and germplasm.
Training/teaching establishments need teaching materials, and livestock
development services need complete technology packages. Many national
organisations nced an improved understanding of relationships in their livestock
subsectors.
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The less effective a country’s research organisation, the more will that country
nced ILCA to provide complete technology packages. On the other hand, the
more developed its research organisation, the greater will be its demand for
researchand analytic techniques and the less its demand for laboratory services;
and the more developed its teaching and training organisations the greater will
be their demand for training materials.

Regional and international organisations

2.103.

2.104.

2.105.

A number of regional and international organisations as well as bilateral donors
are involved in livestock-related research in sub-Saharan Africa. Some of these
organisations, and their major activities, are listed in Appendix 2.15.

A number of other regional and internaiional organisations and donors are
active in African livestock development. Some of these are listed in Appendix
2.16.

Within the limits of it resources, ILCA seeks to assist, collaborate with and
benefit from the werk of these international and regional organisations. This is
done by inviting them to mectings at ILCA, by attending workshops organised
by them, by less formal visits, and by occasional specific missions with or to
them.
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Chapter 3
ILCA’s Internal Environment

ILcCA’s external environment has to a large extent dictated the development of
the Centre. This chapter describes tiic internal cnvironment of ILCA in terms of
our resources, organisation, activities and our achievements. In so doing it
outlines the institutional circumstances that will condition the implementation
of our future strategy.

Resources

Locations
3.002.

3.003.

3.004.

3.00s.

3.006.

ILCA’s research locations represent the major agro-ecological zones of
sub-Saharan Africa, and are in areas with high concentrations of ruminant
livestock. Ethiopia, with the highest ruminant livestock population of all
African countries, was chosen as our host country. Further reasons for choosing
Ethiopia were its neutrality from an anglophone/francophone viewpoint, and
the fact that the country already hosted several other international organisations.

Nigeria, with the third highest livestock population in the subcontinent and with
large areas representative of the humid and subhumid zones, is the site of two of
our field programmes. Mali, with large livestock populations and with arid,
semi-arid and subhumid areas, hosts a third field programme giving the Centre
a base in francophone West Africa. ILCA’s Highlands Programme is located in
Ethiopia, which includes most of the highland area of Africa. OQur East African
rangelands work is in the southern rangelands of Ethiopia and on group ranches
in the Kajiado District of Kenya. (Rangelands work in Botswana was discon-
tinued in 1985.)

ILCA has two major research stations at Debre Zeit and Debre Berhan in the
highlands of Ethiopia and conducts research at a range of sites in collaboration
with various Ethiopian institutions. These include sites in the Rift Valley, the
southern rangelands and the highlands. The Highlands Programme and part of
the East African Rangelands Programme operate from our headquarters, which
are in Addis Ababa, the country’s capital.

The Livestock Productivity and Trypanotolerance Group and the Kenyan team
of the East African Rangelands Programme are based at ILRAD’s headquarters
in Nairobi, Kenya. The rangelands team works principally in the Kajiado
District of southeast Kenya, while the group operates, jointly with ILRAD, a
network of sites in West, central and East Africa. The Humid Zone Programme
is based at IITA’s headquarters in Ibadan, Nigeria. The programme conducts
research at village sites in southwest and southeast Nigeria. The Subhumid Zone
Programme is located in Kaduna and conducts research at four major sites in
central Nigeria. Our Arid and Semi-arid Zones Programme operates from
Bamako and Niono in central Mali and does research at a wide range of sites in
the central and southern parts of the country. One of the staff members of this
programme works at ICRISAT's Sahelian Centre in Niamey, Niger Studies
have been carried out at sites in the area surrounding Niamey,

Throughits networks 11.CA collaborates with NARSs in several other countries
in sub-Saharan Africa. The Trypanotolerance Network includes collaborative

researchin Ethiopia, Gabon, Gambia (as well as having a staff member working
at ITCin Banjul), Ivory Coast, Kenya, Senegal, Tanzania, Togo and Zaire. We
arc also involved in field activities in Botswana and Zimbabwe, and maintain
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collaborative links through the ARNAB Network in Senegal and through the
Small Ruminant and Camel Network in Rwanda, Mozambique, Somalia,
Congo and Sudan.

ILCA conducts research at a number of sites owned and administered by
NARSs. Such arrangements exist in Benin, Botswana, Ethiopia, Gambia,
Kenya, Mali, Niger, Nigeria, Rwanda, Senegal and Zimbabwe.

Major facilities at ILCA’s headquarters include offices, a library, an animal
barn, laboratories for animal nutrition, reproduction and health work and
soil/plant sciences, a forage germplasm genebank, central and micro-computers,
telephones, telex and radio communication links, an auto-tutorial room for
trainees, and specialised documentation, publication and photographic
equipment. We also have 23 houses for staff and hostel accommodation for 60
visitors/trainees.

Facilities at other sites in Africa are primarily in the form of office and
laboratory equipment. Besides basic office facilities there are 15 micro-
computers used by ILCA ouiside Ethiopia. We own and operate two aircraft
(one based in Ethiopia and one in Mali), which we use primarily for aerial
surveys. ILCA also owns transport vehicles, distributed over all major sites,

Calculated as percentages of total core expenditure, ILCA's mean expenditures
on research, training and information over the 198286 period were 64%, 7%
and 10% respectively. The corresponding 5-year means for all 13 CGIAR-
supported centres were 61% ., 8% and 6% respectively. ILCA’s 5-year mean
expenditure on research lics between that of CIMMYT (66%) and ICRISAT
(61%), being fourth highest after WARDA (81%), IFPRI (67%) and
CIMMYT. The proportion of funding allncated to training at ILCA is the
scventh highest of all centres, while that to information is the highest.

Following the recommcendations of our 1981 QQR we have strengthened
headquarters research, but because of insufficient growth in funding this has
been achieved at some cost to our ficld operations. In 1982, central research
accounted for 19% of total core funds and field programme rescarch for 46%; in
1986 the respective figures were 36% for central research (which includes
research networks) and 27% for field research.

The ratio between staff and non-staff costs at ILCA has remained fairly constant
at 1.17:1.00, core expenditures for these two categories being US$ 5.31 million
and 4.65 million respectively in 1982 and US$ 7.60 million and 6.31 million
respectively in 1986.

Net funding for ILCA in 1986 was US$ 14.89 million, plus an additional

USS$ 2.00 million received for special projects. The 1986 ratio of expenditure
between our research, training and information activitics was approximately
60:10:10, with the remaining 20% used for Board, administration and finance
operations and outreach activities (Table 3.1). The ratio of expenditure for
headquarters compared to ficld operations is currently 70:30.

The projected net core funding requirement for 1987 is US$ 16.4 million (in 1987
US$), an amount that does not include provision for real growth in senior staff
or operating costs over the 1986 estimate, only a 10% inflation element.

Additional, special project, funding is projected to be US$ 1.842 million in 1987,


http:US$14.89
http:1.17:1.00

Personnel
3.015.

3.016.

3.017.

3.018.

The changing ratio of expenditures on central research and field programmes in
part reflects the ratio of staffing. In 1982, 54% of professional staff were
stationed at headquarters and 46% in field programmes; ir 1986, 68% were at
headquarters and 32% in field programmes.

In 1986 the staff of ILCA comprised 55 internationally recruited professionals,
26 national professionals, 9 postdoctoral and research associates and 514
support staff, 384 of whom were at headquarters. Thirty of the international
staff hold PhD degrees, 15 hoid MSc degrees and 10 hold BSc degrees. Among
the local professionals there are 2 PhDs, 11 MScs, 6 BScs and 5 Diplomas.

Table 3.1. Core expenditures at ILCA, 1986.

Item Expenditure
(US$ '000)
Research
Direction 194
Central research units 2791
Central support units 1345
Networks 730
Field programmes 3711
(Total) (8 71)
Training and information 1989
Outreach 342
Board, EMR/EPR and management 836
Operations
Finance 424
Administration 448
General operations 1103
(Total) (1975)
Capital 1 087
Earned income -110
Net requirement 14 890

When ILCA started, social scientists were a particularly important disciplinary
group in studying and understanding the livestock systems of sub-Saharan
Aurica. Since we have developed our component research, we have employed
more biological scientists in both field programmes and central research units.
Outof a total professional staff of 81, ILCA’s scientific professional staff in 1986
included 12 animal scientists, 20 other biological scientists, 13 social scientists,
3 programmers and 1 biometrician.

To an outsider these figures may convey the impression that we are well
endowed with scientific staff. Considering our broad mandate, however, as well
as the complex nature of livestock production in sub-Saharan Africa, which we
will still have to deal with even if we focus our efforts, we do not have critical
mass in personnel. Ways of complementing the Centre’s human resources are
described in 4.061-4.064.
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Organisation

Departmental structure

3.019.

3.020.

3.021.

At present, we have three major departments: Research, Ougreach, and
Training and Information. These are supported by two departments concerned
with ‘operations’ ~ Administratior and Finance. This organisational structure
(Figure 3.1) follows a restructuring exercise in January 1986, in which research
was reorganised into five divisions, the former Training Department and the
former Information Department were merged to form the Training and
Information Department, and the Liaison Department assumed additional
responsibilities for network operations and special projects. becoming the
Outreach Department.

The divisions within the Rescarch Department include Animal Science, Plant
Science, Livestock Economics, Research Support and Zonal Research. The
Director of Research is supported by three deputy directors, each of whom also
heads a central research division.

We introduced a new system of research protocols in 1986. Each research
project now has to have an approved protocol that covers problem specification,
research objectives and hvpotheses, programme of work, data analysis and a
statement of anticipated impact. These protocols are intended to improve the
quality of rescarch, and are used to assist the monitoring of research projects
and to provide justification for the use of donor funds.

Figure 3.1. Organisational structure of ILCA, January 1986.

| BOARD OF TRUSTEES |
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3.022. A Research Committee has also recently been formed. The committee is
responsible for helping revicw research protocols, deciding on arcas to be
supported through the appointment of postdoctoral associates and identifying
priorities for research conferences and workshops.

3.023. The Outreach Department has a director supported by a deputy director and a
small team of liaison staff,

3.024. The Director of the Training and Information Department is supported by a
deputy director, and by the heads of the department’s thrce divisions: Training,
Documertation and Publications. He chairs three committees which enable
staff from other departments to help formulate policies for training, documenta-
tion and publications activities.

3.025. The Training Division is responsible for organising and administering our
official training activities. The Documentation Division provides library and
specialised information services to national livestock researchers and ILCA
staff, while the Publications Division is responsible for producing our official
publications and providing communication services.

3.026. The Finance and Administration departments provide support to the three
other departments, both at headquarters and in field programmes. The heads of
these two departments report directly to the Director General.

3.027. Internal communication channels at ILCA include a weekly meeting of senior
staff, a weekly Manacement Committee mecting, intra-departmental meetings
held according to need, and regular meetings of additional committees on
Works an Maintenance, Transport and Housing (as well as those mentioned in

3.024).
Board and management
3.028. ILCA’s 14-member Board of Trustees consists of two raembers designated by

the Ethiopian Government, foui designated by the CGIAR, seven elected by
the Board and the Director General (ex-officio). Board committees consist of
the Executive, Programme, Audit/Finance and Nominating Committees.
Board practices were reviewed during 1986 and changes effected to ensuie a
more positive relationship between the Board and ILCA’s management.

Activities
General

3.029. ILCA’s research activities during the first S years were aimed primarily at
understanding traditional livestock production systems and at identifying
constraints to increased production. At the same time we developed a
documentation centre, provided limited training opportunities and organised
meetings.

3.030. Since 1981 we have emphasised component research aimed at developing
technology to improve livestock production. The information and documenta-
tion services have been expanded and, over the past 3 years, the training
opportunitics we provide have increased dramatically. We have also placed
greater cmphasis on international cooperation in rescarch, particularly through
our coordination of networks. The following section outlines the major
activities of ILCA’s organisational units up to December 1986.
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We have used a farming systems approach to identify researchable problems,
commodity- or component-oriented research to develop or adapt technology
suitable for intervention, and policy and institutional research to increase
understanding of the economic and social issues of livestock development.

The Animal Science Division has included three sections: the Animal Nutrition
Section, the Animal Reproduction and Health Section and the Animal
Husbandry and Breeding Section.

The Animal Nutrition Section has used experimental facilities at ILCA’s
headquarters and at Debre Zeit. It has been linked to NARSs in Africa through
the African Research Network for Agricultural Byproducts (ARNAB, begunin
1982, currently with 569 African members). The aim of the section has been to
improve livestock production through the more efficient use of available
feedstuffs and through the introduction of strategic supplements. The section
has been involved in diagnostic rescarch on nutritional problems, in applied
research to address specific constraints, and in basic research focused on unique
problems of livestock nutrition in Africa.

The Animal Reproduction and Health Section has aimed to develop the
resources and methods needed to understand better the problems limiting the
rates of ruminant reproduction in sub-Saharan Africa and the health constraints
limiting productivity. The section’s research programme has been divided into
three major arcas: reproductive physiology, reproductive diseases of cattle, and
animal health.

The Animal Husbandry and Breeding Section has included three groups: the
Livestock Productivity and Trypanotolerance Group, the Small Ruminant and
Camel Group and the Dairy Technology Group.

The Livestock Productivity and Trypanotolerance Group, based in Nairobi, has
aimed to evaluate the productivity of different breeds of domestic ruminants
under different management systems in different ecological zones. Its task has
also been to predict the productive capacity of different breeds under different
tevels of discase risk, and to evaluate the cost-effectiveness and impact of
different methods of discase control. The group has coordinated the African
Trypanotolerance Network (with ILRAD) and the collection and analysis of
data on livestock productivity outside the tsetse-infested arcas.

The African Trypanotolerance Network (begun in 1977) has involved collabora-
tive research at sites in 10 African countries. Its work has included collection of
data on environmental factors, performance traits, mortalities, nutritional
status, vector prevalence and trypanosomiasis infection levels in more

than 10 000 animals.

The objective of ILCA’s Small Ruminant and Camel Group has been to
cvaluate and improve the productivity of small ruminants and camels under
different management and ccological situations. Since its esiablishment in 1983
the group has be~ninvolved in analysing production cata and proposing
solutions to production constraints, in documenting the importance of
genotype-environment effects on productivity, in identifying social and
management factors affecting productivity, and in helping NARSs implement
rescarch.

ILCA’s Dairy Technology Group has aimed to improve the marketability of
dairy produce by designing processing technology suitable for smallholders and



3.040.

3.041.

3.042.

3.043.

3.044.

3.045.

3.046.

3.047.

3.048.

3.049.

by implementing training programmes. The group's research has included work
on fermented milk technology, butter and cheese processing, and the use of milk
byproducts.

The Plant Science Division has included the following sections: the Forage
Agronomy Section, the Soil Science and Plant Nutrition Section, and the
Pastoral Ecology Section.

The Forage Agronomy Section has comprised five subprogrammes. One of
them has been devoted to developing a genebank of potentially useful forage
germplasm by collecting or acquiring accessions and by maintaining curatorship
through inventory, quality control, seed multiplication and selective dissemina-
tion.

The forage evaluation work has included initial screening, regional evaluation
and seed increase of germplasm, as well as developing a database of performance
information. Much of this work has been done through interactions with other
ILCA prograinmes and with NARSs.

The plant adaptation/agroclimatology subprogramme lias focused on develop-
ing modelling and predictive procedures for germplasm adaptation based on
environmental (agroclimatic) analysis and growth responce modelling.
Rhizobiology work has been aimed at developing a bacic understanding of the
role of Rhizobium in forage legume adaptation and i:s use in African environ-
ments.

In conjunction with ILCA’s zonal programmes ~.nd with NARS:s, the section has
also aimed at developing collaborative, multidisciplinary research on improved
feed resources and soil fertility inputs appropriate to African farming systems.
This has been attempted either directly or through networks and training
programmes.

The section has coordinated a network on forage genetic resources (begun in
1983, currently with 1301 African members) in sub-Saharan Africa. It has also
pravided support for the Pasture Network for East and Southern Africa
(PANESA, begun in 1986, currently with 712 African meinbers).

The objectives of the Soil Science and Plant Nutrition Section have been to
characterise the chemical/physical constraints to the growth of legume forages
for the major soil orders of Africa, to evaluate the cfficiency of use of nutrients
and water and their management in legume-based crop-livestock systems, and
to identify the role of legumes in maintaining or improving soil fertility and
forage quality.

Three major projects within the subprogramme have been designed to support
ILCA’s zonal and national research programmes. These involve soil nutrient
typification, diagnosis of constraints to plant and soil productivity, and nutrient
and water use management,

The Pastoral Ecology Section was established to evaluate existing, and develop
new, techniques for assessing range resources. Its tasks have been to evaluate
mathematical models for the analysis of primary and secondary rangeland
production, and to explore the use of new techniques such as satellite imagery
and computer mapping to establish trends in range productivity,

The Livestock Economics Division has aimed to heighten the awareness of
African governments of the importance of livestock poiicy issues, to carry out
research on priority issues, and to encourage others to carry out similar
research. The division has also been involved in evaluating new technology and
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in assessing the economic impact of ILCA’s work. Results and methods have
been communicated to policy makers through the African Livestock Policy
Analysis Network (ALPAN), begun in 1984, currently with 654 African
members.

ILCA’s research support facilities have included experimental stations and the
nutrition and soil/plant laboratories. Research has also been supported by
resource surveys and the Computer Unit, which provides biometric and
computer facilitics and expertise.

Zonal research has comprised five field programmes: the Highlands Pro-
gramme, the Humid Zone Programme, the Subhumid Zone Programme, the
Arid and Semi-arid Zones Programme and the East African Rangelands
Programme.

The objective of the Highland= Mrogramme has been to improve agricultural
production in the mixed smallholder farming systems of the highlands. The
programme has aimed to determine the obstacles to improved crop and
livestock productivity, to design and west interventions that will alleviate them,
to develop and implement techniques to overcome infrastructural limitations
and to transmit rescarch methods to NARSs.

The programme has included the following major components: soil/plant
nutrition and agronomy, animal power for improved management of Vertisols,
sheep production, and smallholder dairy production.

The Humid Zone Programme in Ibadan, Nigeria, has aimed to increase the

productivity of small ruminants under village conditions, to evaluate browse
legumes for the dual role of feed and mulch in alley farming systems, and to

investigate the role of cattle in the zone’s farming systems.

The programme’s research has included projects on animal nutrition, productiv-
ity, diseases and their interactions. Browse and forage agronomy studies have
concentrated on the identification of improved Gliricidia germplasm, on alley
farming and on the development of intensive feed gardeins. Other studies have
included small ruminant marketing, land-use rights, the role of women in
agriculture and the economics of livestock production.

The tasks of the Subhumid Zone Programme in Kaduna, Nigeria, have been to
develop and test interventions that will improve feed supplies, to study
socio-economic circumstances affecting the design of interventions, to do
agronomic research tosolve technical problems limiting both crop and livestock
production, and to pass on rescarch methods to NARSs.

The programme has introduced the fodder bank concept through on-farm
research, with agropastoralists and crop farmers being an integral part of the
rescarch process. The major disciplinary groups involved have been animal
science, agronomy and social science.

The objectives of the Arid and Semi-arid Zones Programme in Bamako, Mali,
have been to determine constraints .:nd develop interventions in both pastoral
and agropastoral livestock systems. The research has been geared to evaluating
feed resources, determining the profitability of possible improvements,
investigating the use of draught animals, establishing suitable forage legumes
for strategic feeding, and investigating grazing patterns and the cffects of
drought.

The East African Rangelands Programme has twin bases at ILCA headquarters
and in Nairobi, Kenya. Work in the southern rangelands of Ethiopia has been
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aimed at designing and testing interventions to increase rangeland and animal
productivity. Research has been organised in four major areas: animal
productivity interventions, inciuding calf feeding; the introduction of forages
and their evaluation; the exploitation of forage and water resources; and studies
of plant ecology and remote sensing.

The aims of the research in Kenya have been to identify constraints to livestock
production, determine how development interventions modify traditional
production methods, clarify the causal relations between the factors influencing
nroduction and develop methods enabling more effective appraisal of pastoral
prodr.ction systems,

The team has begun joint projects with Kenyan institutions on interventions in the
pastorai system, on crop-livestock interactions and on technology generation,

The Outreach Department has been responsible for liaison with governmentsin
countries where ILCA has operations, and with donor-country, international
and national organisations. Its other tasks have been to assist ficld operations to
expand their zonal impact and to oversec the administrative aspects associated
with ILCA’s research networks. Recently, the department has taken a lead in
coordinating ILCA’s submissions for special project funding and the Centre’s
reports to donors to special projects.

The Outreach Department has arranged Memoranda of Agreement with a
number of African governments, and has been instrumental in promoting good
relations with government departments in Ethiopia. It has also provided
assistance to network coordinators in liaising with African governments. The
departiment has occasionally been invoived in organising meetings, particularly
with the leaders of African NARSs (see 6.002).

Training and information

3.064.

3.065.

3.066.

The Training Division has organised group and individual training activities,
primarily at ILCA’s headquarters. Training activitics have expanded considera-
bly since carly 1985. The division has also organised joint training and
conference activities with other institutions.

The Documentation Division has managed the library at headquarters and
provided specialised information services for ILCA staff and for other livestock
rescarchers in sub-Saharan Africa. Its activities have included the recording on
microfiche of non-conventional literature from NARSs, the preparation of
indexes and specialised bibliographies, the provision of a monthly SDI service,
and the operation of facilities for database scarches and indexing and abstracting
of ILCA documents and publications. The division has also been responsible for
distributing ILCA’s publications.

The Publications Division has established in-house publishing facilities and now
produces all of ILCA’s official publications, meets internal printing require-
ments, produces tape/slide presentations and training modules, provides
photographic services, assists in the preparation of visual aids, prepares maps
and figures and provides editing, translation, proofreading and typing services.

Achievements

Research

3.067.

In the highlands, studics of mixed farming systems have clarified the constraints
limiting livestock and crop production. Interventions have been defined and
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tested, including the combined use of crossbred cows and forage legumes, which
together are capable of increasing farm income threefold, water and soil
conservation techniques to prepare terraces for cropping and ponds for use
during the dry season, and techniques for the improved management of
Vertisols, including a modified plough to prepare broadbeds and furrows.
Ethiopia’s Ministry of Agriculture has been using much of this technology in a
nationwide trials programme planned to include 2000 sites by the year 1990.
Testing of these interventions, some of which have already demonstrated a
substantial impact on crop yields, includes assessment of their economic impact.

In the humid zone of Nigeria, alley farming (based on alley cropping developed
by IITA) using Leucaena leucocephala and Gliricidia sepium has been
successfully introduced under a pilot development project of the NLPD. More
than 100 producers have now established tree legumes on their farms. Over the
next 5 years a further 15 000 farmers are expected to plant alley farms as part of
Nigeria’s Fourth National Livestock Development Plan. We are currently
assessing the economic impact of alley farming,.

In the subhumid zone, ILCA has developed fodder banks, based on the legume
Stylosanthes, as a means of providing high-quality livestock feed during the dry
season. The testing of 66 fodder banks by NLPD with the assistance of ILCA has
attracted financial support from the World Bank for the establishment of an
additional 2000 banks over the next 5 years. Fodder banks are also being used to
improve food crop yicelds.

Studies in the arid and semi-arid zones of Mali have shown that it is more
difficult to develop interventions for improving production in these zones than it
isin wetter oncs, but new techniques for improving the management of livestock
and for introducing legumes (in particular cowpea) to improve both livestock
and crop production have been tested.

Results in the East African rangelands suggest that pastoral systems can be at
least as productive as ranching systems on a per hectare basis. Three-day
watering in the southern rangelands of Ethiopia appears to have had little effect
on the productivity of cattle, while increasing grazing orbits around watering
points. In both Ethiopia and Kenya possible int. -cntion points have been
identified, including the introduction of forage legumes for increasing calf
growth, this being the most limiting factor in the system. However, the chances
of successfully introducing technical innovations that will substantially increase
production in communal rangeland arcas with low rainfall appear poor.

Research by the African Trypanotolerance Network has shown that, contrary to
earlier views, trypanotolerance is quite strongly inherited and tolerant animals
in arcas of low to medium tsetse challenge can be as productive as other breeds
in tsetse-frec arcas. Latest results suggest that the incorporation of trypano-
tolerant animals in a package of other control measures permits animal
production in arcas previously devoid of livestock.

Research on animal nutrition has evaluated a wide range of feed supplements,
including those most useful during drought. Our researchers have examined the
cffect of work on intake and utilisation | feed, and have determined the
nutritive value of several leguminous browse species.

Dairy technology rescarch has led to the development of techniques for
conserving increased milk supplics in various forms of cheese and butter. These
techniques are appropriate to smallholder farmers, and, in Ethiopia, have been
included in the extension work of several dairy cooperatives,
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We have built a unique collection of forage germplasm backed by catalogues
containing information on each accession. Accessions have been tested in a
range of environments and a distribution system has been established. We have
developed several methods for introducing forage legumes into different
ecological situations, including alley farming, fodder banks, intercropping and
rotational cropping. Agro-ecological studies have assisted in identifying the
forage legumes most appropriate to a given system.

Major studics have been undertaken to analyse the policy constraints to
agricultural and livestock production, to assess levels of infrastructural
development and the financing of livestock services, to determine the impact of
new technologies on small farms and tu outline the policy and economic
implications of the high levels of dairy imports into sub-Saharan Africa.

Training and intformation

3.077.

3.078.

ILCA’s training activities, both at headquarters and in the field programmes,
have been intensified over the past 3 year:. Five major categories of individual
training have been established, and we are now able to accommodate each year
160 course participants and 50 individual trainees at headquarters alone.
Althogether, about 550 trainces have «ttended our training courses and 140
individuals have spent from 2 weeks to 2 years working and studying at ILCA. A
further 2500 people have attended the meetings we have organised. Training
activitics have also strengthened our links with African universitics.

Our Documentatior Centre now provides a monthly SDI service to scientists in
sub-Saharan Africa and a current titles service to 100 African libraries. The
Publications Division has established a number of serial publications in which
our rescarch results are published. Our publications are sent (selectively) toa
mailing list of ncarly 6000.
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Chapter 4
A Strategy of Choice

ILCA’s goals

4.001.

ILCA’s ultimate goal is to fulfil the Centre’s formal mandate, as given at the
outset of this document. As the: wording of the mandate indicates, ILCA is not
to pursuc this goal by its own efforts alone, having, like all the centres in the
CGIAR system, been established specifically to assist national efforts,
However, we can define a number of intermediate goals, in terms of arcas which
ILCA canbe expected to influence directly. These intermediate, or operational,
goals are:

¢ tostrengthen the ability of NARSs to conduct technical and policy rescarch in
livestock-related fields and thus to develop their own technical solutions to
production problems and to promote livestock and rural development;

¢ todevelop, through ILCA’s own research and that of other organisations,
technical packages for increasing livestock production and the contribution of
livestock to sustainable agricultural production and income;

® to contribute to scientific knowledge in a way conducive to solutions to
livestock production problems; such knowledge may relate to the understand-
ing of production constraints and opportunities, or to research methods and
techniques.

Success measurement

4.002.

Itis against these operational goals that ILCA’s success wil! be measured. We
define success as an improvement in the sustainable economic output of
livestock products.

Strategy statement

Recognising the Centre’s limited financial resources and the number and
complexity of factors affecting livestock production in A frica, ILCA’s strategy is
to choose alimited number of activities that will achieve measurable and
sustainable increases in livestock output in sub-Saharan Africa.

The operational mandate

4.003.

4.004.

4.005.

Asnotedin 1.011, 1LCA’s formal mandate is less specific than that of other
centres in the CGIAR system. However, a centre of ILCA’s size cannot
simultancously address all the livestock problems of a continent the size of
Africa. To be effective, we have to be selective.

Thus, while TAC have stated that ILCA’s formal mandate need not be altered
(1), we have developed an operational mandate that delineates our priorities.
We see our operational mandate as differing from our formal one in being more
sharply defined, and subject to periodic revision as goals are achieved or new
priorities arise.

In the operational mandate we make the basic choices of species, target groups,
zones und commodities/functions that are not made for us in our formal
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Figure 4.1. ILCA'’s research priorities.

Species Cattle, Sheep, Goats
Camels, Equines, Pigs, Poultry,
Unconventional Species, Fish

Target Groups Smallholders, Agropastoralists
Pastoralists,
Ranchers

Zones Semi-arid, Subhumid, Humid,
Highland,
Arid

Products Meat, Milk, Traction, Manure
Transport, Hides. Skins, Fibres, Eggs

Bold = High priority; /talic = Medium priority; Light = Low/no priority.

mandate. These choices are outlined in Figure 4.1 and discussed in detail in the
following section.

Choice of species

4.006.

4.007.

4.008.

Cattle, sheep and goats. Throughout its first 10 years ILLCA has worked almost
exclusively on the three major ruminant species: cattle, sheep and goats (see
2.026). In accordance with TAC’s belief that the CGIAR should not start work
on additional animal species in Africa (2), we propose no change in this
selection. Like much of the work elsewhere in the CGIAR system, rescarch on
livestock at ILCA is of a long-term nature, requiring continuity and focus if it is
to be successful.

The choice of these three species is also justified on technical grounds. Unlike
monogastric species, which need better quality feed, ruminants are extremely
efficient converters of low-quality plant biomass into high-quality human food.
Among the domestic ruminants found in Africa, cattle, sheep and goats are the
most numerous. They also play animportant part in transferring plant nutrients
and, in the case of cattle, provide draught power to cultivate the land.

Camels. We sce no special advantage in starting major work on camel
production at present. Camels live almost entirely in the low-potential arid zone
of sub-Saharan Africa (see 2.029). Their owners, the pastoralists of this zone,
arc highly efficient managers of their livestock, such that this species is probably
already performing as efficiently as it can under cxisting levels of technology.
The chances of significantly changing those levels within the foresceable future
are low. Apart from Kenya, Somalia and Sudan, few countries in our mandate
region have camel rescarch units in their NARSs; the lack of organisational
structures and trained staff would therefore make it difficult to develop effective
collaborative research on this species.




4.009.

4.010.

4.011.

4.012.

4.013.

4.014.

4.015.

Nevertheless, we recognise the importance of the camel as the key to survival for
some of the world’s neediest people, the nomads of East Africa. We also
acknowledge that few regional or other international organisations in Africa
have programmes on this species. For these reasons, although we have decided
against camel production as a major research thrust for ILCA., we do not rule
out occasional work on this specics — for instance in technology adaptation or in
data analysis - whenever the capability for doing such work at low cost exists
within ILCA.

Pigs. We do not intend to start work on pig production for at least the next

5 years. Pig production for urban consumers is growing rapidly in some regions
(4.5% p.a. in central and West Africa), but this growth is occurring mostly in
specialised commercial enterprises, which are not a primary target group of
ILCA’s rescarch (see Figure 4.1). In rural areas, for religious and cultural
reasons pork is not traditionally eaten. There is therefore little demand for pork
amongst ILCA’s major target groups.

Poultry. We do not intend 10 start work on poultry production for at least the
next 5 years. Poultry are widely kept by smallholders and agropastoralists
throughout sub-Saharan Africa, but growthin the poultry sector (3.5%p.a.),as
in the pork, is occurring mostly in peri-urban arcas, while production in rural
areas appears static. The advanced technology available for production in the
large-scale intensive units primarily responsible for this growthis, for financial
and managerial reasons, not applicable to the smallholder sector.

We nevertheless pereeive an unzxploited potential for growth in smallholder
poultry production, which could be achieved through relatively simple
managerial and discase control inputs. This potential is one that could be tapped
fairly casily by NARSs. through local adaptive research using existing
technology: given the need to concentrate our research efforts, we do not
therefore sec it as a priority arca for ILCA involvement at present.

Unconventional species. There may be some potential for improving livestock
production in Africa through the use of so-called unconventional speciec. The
smaller of these espectally, being casy to feed and handle, offer opportunities
for production within the houscehold by landless peasants and resource-poor
smaltholders. As population growth increases the pressure on land, such species
may well assume increasing importance in the future. While we see possible
involvement with unconventional species over the long term, ihe current sniall
numbers in cach species do not warrant amajor rescarch effort at present. Also,
the diversity and multiplicity of these species — there are over 50 of them
inhabiting a wide range of ecological niches - would make the choice of a
focused research programme difficult and prone to location-specificity. (See
also 2.027).

Equines. Work by 11L.CA on equines has so far been restricted to a few studies on
the nutrition of donkeys and their use for transport. We do not intend to expand
this work at present. Equines are used for traction as well as for transport, and
thus benefit farm efficiency, but they do not contribute directly to food
production, and the prospects for generating new tecnnology for these species
look at best uncertain. However, as in the case of camels, there may be some
low-cost adaptive research on equines that can be done as a byproduct of our
work on traction, which will focus mainly on cattle.

Aquaculture. Fish are already locally important as a source of protein in Africa.
We acknowledge the considerable potential of small-scale fish farming to
increase both human food supplies and farm income. While we do not intend to
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include fish in our research programme at present, we may have some minor
involvement with fish production through the development of better water
harvesting techniques.

Cholice of target groups

4.014

4.017.

4.018.

4.019.

4.020.

4.021.
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Among the various groups of livestock producers in Africa we have chosen
smallholders and, to a lesser extent, agropastoralists to be the main focus of our
work (see Figure 4.1). Some of our work will also be relevant to pastoralists,
and a small part of it to ranchers.

Smallholders. We have selected nixed crop-livestock smallholder farmers to
be the main focus of our work in the medium term. Although they may own few
livestock individually, they are the most numerous group of livestock holders in
Africa. By virtue of their numbers alone, smallholders offer the opportunity for
making a major impact on the continent’s livestock output.

There are, however, other compelling reasons for focusing primarily on
smallholders. These reasons centre round the concept of concentration of
resources in order to maximise impact. Mixed smallholder farming systems offer
the possibility of a wider range of technical and market-oriented innovations
than do pastoral systems, in which the intermediate functions of manure and
traction are not developed. Through tiese intermediate functions the prirmary
focus on smallholders allows concentration on the key area of crop—livestock
interactions, of vital importance in increasing African food production. This
focus also offers considerable potential for increasing the marketable output of
the two major food commodities of livestock production, meat and milk. This
potential is more likely to be fulfilled in the subhumid, humid and highland
zones, where producers tend to be closer to markets and can take advantage of
the opportunity to produce fodder.

While we will place major emphasis on increasing the output of marketable
commodities, we intend to continue to pay some attention to potentially
underpriviledged suhgroups within the smallholder group, such as women
farmers and farmers with few livestock. Some of these subgroups —for instance,
agropastoralists without land tenure - have already been the subject of research
by ILCA’s existing zonal programmes.

Small-scale intra-urban milk producers and peri-urban forage/meat producers
are also considered as subgroups of the smallholder target group, and are
considered to be targets of ILCA’s current and future research.

Pastoralists. As livestock producers, pastoralists are undoubtedly included by
formal mandate among ILCA's target groups. However, in the short term we
intend to reduce our work on site-specific technology generation in areas where
pure pastoralism is practised, in order to devote more resources to areas of
higher potential (sec 4.031 - 4.033). We reach this decision for the following two
reasons:

® lack of pay-off: after 10 years of research on pastoralism in both East and
West Africa we have been unable to identify technical innovations that bring
more than a marginal benefit over traditional practices;

® social trends: pastoralists are thought to account for only 5% of sub-Saharan
Africa’s total population (see 2.019) and, in comparison with other groups,
they are declining still further in importance; while their absolute numbers
may still be slowly rising, many pastoralists are forsaking their traditional
transhumance or nomadism to become agropastoralists or towndwellers; the
potential for impact on this target group relative to others is thus declining.



4.022.

4.023.

4.024.

4.025.

4.026.

4.027.

4.028.

4.029.

Neither of these two reasons applies in semi-arid areas where pastoralists are
settling. In these areas, where both agropastoralism and mixed farming are
practised, we see considerable potential for increasing both livestock and crop
production by developing the intermediate functions of traction and manure or
by introducing forage crops. We have developed several innovations that
appear to have as much promise in this zone as they do in others. Moreover, the
human and animal populations of these areas are high and a1 expanding fast
(see2.018and 2.029), so that a small percentage gain in output will have greater
overallimpact than alarger percentage gain might have in other, less populated
areas.

Our decision to continue werk on sedentary or settling pastoralists accords with
TAC’s own belief that more attention should be paid to rainfed agriculture in
the semi-arid tropics (2). TAC has emphasised the need for a variety of tools,
including greater use of trees and shrubs and the improved management of
water, to produce better conditions for animal survival during the dry

season.

As cropping expands in the semi-arid zone, more crop residues will become
available for feeding animals; this trend may benefit some pure pastoralists as
well as agropastoralists and mixed farmers. Pastoralists will also stand to benefit
as livestock markets and services develop in other zones, acting as a magnet for
themselves and their herds.

While we will reduce the amount of site-specific field work done in pastoral
areas, some of ILCA’s non-site-specific research will continue to be relevant to
pastoralists provided national bodies can supply any necessary inputs. We will
continue and expand our work in areas such as dairy processing and animal
reproduction, with the intention of developing at least some technology that will
apply across ecological zones and target groups.

In a few countries, notably Ethiopia and Cameroon, there are areas of
rangcland that receive relatively high annual rainfall, In the short term we will
continue to do research on technical innovations to improve calf growth — the
critical intervention point in many pastoral systems — in such areas. If this
research is successful we will consider a switch of resources back towards the
more difficult rangeland areas in the longer term.

Our resulis in the pastoral areas so far have revealed some scope for improving
government policies towards livestock production there. In particular, there are
opportunities for increasing the income from herd offtake from pastoral systems
by revising meat pricing policies. We will therefore continue to do policy
research relevant to pastoral areas.

We will also continue studies on the resources used for livestock production in
sub-Saharan Africa, and the pastoral areas will figure largely in this work
because they are areas of concern in this respect. Resource use will form part of
one of our major research thrusts (see 5.070 - 5.081).

Ranchers. Keeping only 5% of sub-Saharan Africa’s TRLUs (see 2.036), we do
not see ranchers as a major target group in operational terms. In some
environments, for example areas of low human population and high tsetse
infestation, ranching may be the only cconomically feasible form of livestock
production for the forcseeable future. At the request of NARSs we have in the
past carricd out work on ranching systems, usually involving the collection
and/or analysis of specialised data. For as long as such work continues to be in
demand by our client groups and can be carried out collaboratively at relatively
low cost to ILCA, we will continue to perform it. But we do not intend to
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4.030.

increase our overall expenditure on ranching per se, and we will reduce our
research presence on ranches where the prospects for improving production
appear low.

Because they have large herds and better conditions for managing experiments,
ranches will continue to provide a suitable research location for the generation
and testing of ron-site-specific technology. We may therefore expand our use of
ranches for this purpose in the future, but we shouid emphasise that small-
holders, agropustoralists and pastoralists, not ranchers, will be the intended
target groups for this work.

Choice of zones

4.031.

We propose in the short term to concentrate our efforts in the high-potential
semi-arid, subhumid, humid and highland zones, where the chances of
achieving substantial increases in food production are greatest. The distribution
of TRLUs in these and in the arid zones is summarised in Figure 4.2.

Figure 4.2. Percentage of TRLUs by ecological zone in sub-Saharan Africa.
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Highlands Subhumid Humid Semi-arid Arid

The highland and subhumid zones, with 17% and 20% respectively of
sub-Saharan Africa’s TRLUs (see 2.029), are retained on the grounds of their
important livestock populations and their high feed production potential.
Research needs in the humid zone, with only 6% of TRLUs (see 2.029), might
at first appear small, but we retain this zone because of its vast potential for
livestock production once the major constraint, the presence of tsetse fly, can be
overcome or circumvented. If animals can be successfully maintained and
multiplied in this zone, they may in the longer term make a significant



4,033,

4.034.

contribution to crop production through traction and manure - inputs which are
almost wholly unused in the zone at present. The zone also contains Africa’s
largest urb:-n markets for both meat and milk.

The semi-arid zone, with 27% of the TRLUs (see 2.029), is included partly on
the grounds of need and partly on the grounds of pay-off. It is a vast area in
which per caput incomes are probably falling while the environmental
conditions for agriculture detcriorate. Yet we have retained it among the zones
we consider to have high potential because of recent evidence that moisture is
less of a constraint here than was previously thought (3), and because it is free of
some constraints, notably tsetse fly, that severely curtail production in other
zones.

The arid zonz, with 30% of TRLUSs {sce 2.029), is omitted because of its low
potential and declining share of sub-Saharan Africa’s overall human population
(see 2.018). Most of the livestock biomass in this zone consists of camels, a
species we have decided not to concentrate on at present (sce 4.008-4.009)*.

Choice of commodities/functions

4.035.

4.036.

4.037.

We have clected to focus our rescarch on the four major livestock commodities/
functions: mncat, milk, traction and manure (sce Figurc 4.1). These products are
central to the mixed crop-livestock systems whose smallholder farmers have
already been identified as the primary target group of ILCAs rescarch (see
4.017-4.020). All four of them contribute either directly or indirectly to food
production and income gencration, while the second two also play a vital role in
maintaining the ccosystems on which future production depends. In addition,
all four 1re products whose output can be quantificd and valued for the purposes
of success measurement (see 4.002). In emphasising the food or food-related
outputs of livestock, ILCA is adhering to TAC guidelines on prioritics (2).

Producing meat and milk contributes directly to food production, augments
rural incomes and gencrates employment opportunities. The macro-cconomic
importance of meat and milk in Africa has been discussed in Chapter 2, where it
was shown that for both commodities the self-sufficiency rate is declining (sce
2.047 and Appendix 2.3). Sub-Saharan Africa’s self-sufficiency in milk (sce
2.052) is declining faster than that for meat (see 2.048 and A ppendix 2.4a), such
that dairy imports are rising very rapidly (sce 2.052). ILCA should therefore
give priority to activitics which will help improve food commodity output,
especially that of milk. Because of Africa’s large and growing urban markets for
both commoditics, meat and milk production offer significant inc. me-generat-
ing opportunitics for small farmers.

Milk. It is not difficult to defend the choice of milk as a major rescarch area for
ILCA. Accounting at present for only 15% of the value of sub-Saharan Africa’s
food-related livestock outputs (see 2.046), milk is in great demand in many
urban arcas of the continent, especially in West Africa (see 2.051-2.052). In
contrast, milk yiclds per animal appear to have declined rather than risen
throughout Africa during the 1970s (2.057). As the continent’s self-sufficicncy
rate falls, imports are rising rapidly (2.052). Besides providing food, milk is a
near-cash commodity suitable for production by the smallholder and

* The arid zone contains ariverine subzone which, though smallin area, is relatively important in terms
of its potential. This subzone is more likely than other parts of the arid zone to benefit from
innovations developed for other, higher potential zones.
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offering opportunitics for stimulating the rural economy as a whole. Elsewhere
in the developing world it has been shown that a combination of effective
extension and sensible marketing policies with sound national research can
bring about a rapid expansion of the smaltholder dairy sector. ILCA’s task will
be to help African countries replicate this success.

4.038. Meat. Sub-Saharan Africa imported nearly 140 000 tonnes of mcat in 1985 (see
2.950). Ninety-three per cent of these imports went to tsetse-infested West and
central Africa, where there is clearly a large market demand unmet by domestic
production. Per caput meat consumption throughout the continent remains low, at
710 14 kg per year. These figures provide ample justification for a major research
effort by ILCA, directed at increasing animal growth rates and herd offtake.

4.039. Traction. Animal traction is the second most valuable output of sub-Saharan
Africa’s livestock, accounting for 31% of total value (see 2.046). It is the
livestock product of primary concern to many smallholders, for whom the timely
planting of the grain crops on which they and their families depend for survival
is of paramount importance. We see considerable potential for improving the
efficiency and increasing the applications of traction in arcas where it is already
used, and for seeking to spread its use to areas where the hoe is still the main
agricultural implement. Both these objectives warrant a major rescarch effort
by ILCA.

4.040. Manure. In a continent where few farmers have casy access to commercial
fertilizers, manurce from domestic animals represents an important alternative
means of increasing the productivity of cropland. However, in many areas,
because of a shortage of firewood, it is increasingly used as domestic fuel
instead, such that its potential contribution to the sustainability of agriculture is
lost. In the short term, ways must be found of reversing this ti 1,1, and of
increasing the efficicney of manure collection, storage and spreading. In the
long term, the role of manure is less certain, depending on trends in the use of
commercial fertilizers and the availability of firewood or other Piels. While we
do not feel that manure per se merits a major rescarch effort by ILCA, we
nevertheless include it among the commodities we intend to research berause of
its key role in crop-livestock interactions at present.

4.041. Other products. We do not intend to start major rescarch on any of the other
products of livestock: cggs. hides, skins and fibres, and transport. Eggs are ruled
out by virtue of our having chosen to work only on the three major specics of
ruminants (sce 4.006-4.007). Fides, skins and fibres are excluded not because
we consider them unimportant-indeed, they represent significant income-
generating opportunities—but because they make no contribution to food
production, such that their inclusion would detract from our ability to achieve
maximum focus on Africa’s most pressing need. Their output will in any case
rise automatically it we are successful in our primary objectives of increasing the
production of milk, meat and traci'on. Transportis rejected as a major rescarch
thrust, but some low-cost adaptive work on this subject may be done as part of
our Animal Traction Thrust (see 5.030-5.045).

4.042, Although we will do no technical rescarch on these other livestock products, we
E . . g
ackuowledge the nieed to take into account the side-cffects on them of any
technology we develop in refation to our chosen commodities/functions.

The criteria for project selection

4,043, Having defined our operational mandate (sec 4.003-4 142), we can now turn to
the criteria by which we select individual research projects. Such criteria are
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4.044.

needed because, even within our operational mandate, the problems on which
NARSs request our help are too many for us to be able to respond positively to
all of them. The criteria are thus useful for screening new rescarch proposals as
well as ILCA’s current activitics.

The criteria* we have developed are as follows:

® nature of problem

¢ special advantage

® availability of partners

o critical mass

® probable impact

® stability and sustainability.

Nature of problem

4.045.

4.046.

4.047.

4.048.

4.049.

4.050.

Is the problem a researchable one? If so, where does it lie in the research
spectrum, and how widely applicable will the research resulis be?

ILCA is a rescarch not a development institute, and must avoid involvement in
matters pertaining purely to national livestock development. On the other
hand, we have a responsibility for ensuring that our research results are taken up
by national development organisations. The guiding principle in borderline
cases is that research aims and opportunities should be the basis for any
involvement in activities that verge on development,

Livestock systems research is a complex and relatively expensive venture ior
NARSs to undertake, with the result that their capacity in this ficld has, in many
cases, yet to be developed. Much of the research that ILCA has done so far has
accordingly been developmental in character, lying at the adaptive end of the
research spectrum. This work has fulfilled its purposc in demonstrating the
poiential for impact through livestock-related technology, but it has tended to
be somewhat site-specific.

In the short term, while NARSs develop, we will continue to be involved in
adaptive research ar the same time as seeking to strengthen national capacities in
this ficld. This course was recommended to us by our 1986 External Programme
Review (1). We will also seek to broaden our involverrent in non-site-specific
applicd and strategic research, with a gradual shift towards the latter over the
longer term, as NARSs become stronger. TAC has cautioned the CGIAR centres
against overinvolvement in basic and strategic research while there is still an
vverriding need in many developing countrics for probleni-oriented applied and
adaptive research (2). This need is nowhere more apparent than in Africa.

A given research project may have several activities associated wichit, lying in
different parts of the research spectrum; and the results of cach activity may be
more or less site-specific. In assessing a proposed project we need to decide
which activities within it should be performed by ILCA and which by our
national or uther institutional partners in the work.

The interrelated nature of research and development problems is a further
factor governing the selection of our rescarch programme. Before undertaking
work on a given problem we should consider whether its success might not
depend on the successful outcome of work on another related aspect of the same
problem. If so, is that aspect being adequately addressed by another institute,
and what, if any, form of collaboration should we scck with that institute?

* Inline with tecent guidelines from the CGIAR, activities fulfilling the criteria can, for budgeting
urposes, be subdivided into those we regard as essential and those we sce as desirable.
purp 8
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Speclal advantage

4.051.

4.052.

In the light of its past experience and current resources, does ILCA have an
advantage over other institutes that might work on a given topic?

The criterion of special advantage is met when activities:
¢ transcend the institutional, financial or political limitations faced by NARSs;
® requirc long-term continuity to ensure success;

¢ arcinternational rather than national in character, requiring the movement of
resources, skills and information across national frontiers;

¢ are ones which ILCA can perform more efficienly than any other institute;

¢ lend themselves well to collaboration with other IARCs or with other
organisations in the developed or developing world.

Avallability of partners

4,053,

4.054.

4.056.

4.057.

4.058.

Can we find organisations, within or outside ILCA’s mandate region, that are
both able and willing to work with us so as to increase the scope of our research
on a given topic and to broaden its impact?

Much of the successful agricultural research in Africa today is done collabora-
tively: by organisations pooling their <skills and resources in order to tackle
problems that are too big and too complex for them to undertake alone. Seme of
ILCA’s wiore suceessful programmes already follow this pattern, and the
greater their degree of integration with national efforts, the greater their
chances of substantial impact over a wide area in the long term,

We must therefore seek to strengthen our collaboration with both NARSs and
other IARCs, as well as institutes in the developed world. By so doing we can
fulfill 2 important bridging function-bringing the results of work in the
developed world to bear on the problems of Africa.

Our institutional partners must be both able and willing. As we have alrecady
seen (2.096-2.097), few NARSs in Africa can be considered strong in terms of
their numbers of trained livestock scientists at present. We therefore argue for
an immediate and substantial increase in ILCA’s funds for training in research
techniques, inorder to increase the ability of NARSs to participate effectively in
coltaborative research (sec 5.088).

If we are to find willing partners among the African NARSs, we must convince
them of the advantages of working with us. Their involvement will essentially
depend on:

¢ our ability to provide the kind of expertise that will coinmand their respect
and trust;

® our ability to define projects that they will recognise as having a high chance
of success.

These conditions can be met only if we ourselves have built up a core of

experienced and imaginative scientific staff in the key areas in which we intend
to work.

Critical mass

4.059.
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4.060.

4.061.

4.062.

4.063.

4.064.

Critical mass is too often perceived as the mere number of scientific staff
working on a problem. In reality it includes all the expertise that an institution
canenlistin a given field of research, as well as the capital, facilities, services and
information needed tc backstop the research. It is a concept requiring the
careful matching of the quality and quantity of resources available against the
magnitude and complexity of the problem to be solved. Hence, while the
criterionitselfis an enduring one, the results of applying it will vary in each case.

To gain maximum productivity we must tap the resources of other organisations.
One way of doing this is by outposting our staff to other IARCs. TAC has
indicated its intention to explore ways of strengthening the inter-centre
cooperation already evolving in sub-Saharan Africa, with the emphasis on
integrating the work of different IARCs on selected production systems of high
priority (2). ILCA welcomes such an approach, not least because it will enable
our scientists to work against a wider background of knowledge.

Sccondly, we propose a gradual shift away from our present zonal programmes,
which are proving a relatively expensive way of achieving critical mass, towards
asystem whereby we place 1LCA staff within those NARSs through which we
can expect to achieve substantial impact (see 2.097). Such staff will act as
managers of resources carmarked to solve problems on a regional rather than a
national level.

As TAC has noted, dispersion of staff in a continent as large and diverse as
Africa can lead to loss of critical mass (2). ILCA must ensure that its ‘outriders’
in the regions are strongly supported from headquarters, that the necessary local
logistical support is forthcoming, and that any agreements negotiated protect
them from pressures that might divert them from their regional or zonal
responsibilitics.

A third way of complementing ILCA’s internal resources is through contract
research. Topics requiring sophisticated experimentation can be contracted to
specialised institutions in Africa and other parts of the world, including
developed countries.

Probable impact

4.065.

4.0606.

Is the research likely to have a sizeable impact commensurate with one or more
of ILCA’s operational goals?

Our impact will be measured primarily by the extent to which the technology we
generate (whether alone or jointly with other institutes) demonstrates a
potential forimproved livestock production (sce 4.002). The following are some
indicators of research that is likely to have a substantial impact:

* theexperimental work is likely to lead to new technology or to adapted forms
of existing technology:

® such technology will be within the financial and managerial capacities of
producers;

¢ any additional inputs needed will be available;

e there is an uninet market demand for the product(s) whose output is to be
increased;

¢ mecting that demand will generate additional income and employment
opportunities for poor producers;

® the food security of producers and consumers will be increased; and

e there will be an adequate resource base to ensure large and widespread
production gains.
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Stabliity/sustainability

4.067.

4.068.

4.069.

4.070.

4.071.

Will the research contribute to an improved production system that is a once
sustainable ecologically and stable in terms of economic return?

Livestock provide special opportunities for improving the sustainability and
stability* of smallholder farming systems, but their effects may be either
negative or positive. For example, cattle contribute to the sustainability of crop
production by providing traction and manure, but they also contribute to
erosion by trampling the soil. Again, animals may contribute to the stability of
farm income because they can be bought following a good cropping year and
sold following a bad one, but the beneficial effecis of this mechanism may be
outweighed by reciprocally fluctuating terms of trade.

The negative, as well as the positive, implications of new livestock-related
technology for sustainability and stability therefore need to be taken into
account when new rescarch projects are being designed. Sustainability will also
be the yardstick of success when the impact of research is assessed (see 4.002).

As the Bellagio group*®* have emphasised, research on soils, water and plant
nutrients is fundamental for sustainable agriculture. Much of such rescarch is
site-specific, however. As far as possible ILCA will concentrate on work that
will either help establish the underlying principles or lead to the design of new
production systems.

If they are to appeal to producers, ecologically sustainable production systems
must also be cconomiically stable-consistently bringing in worthwhile returns
over a prolonged period. One way of meeting both criteria is to introduce forage
legumes into mixed farniing systems. By fixing atmospheric nitrogen legumes
enhance soil fertility and stability, boosting subsequent grain crop yields at the
same time as providing a high quality feed for livestock. Linking crop and
livestock production in this way should lead to higher v/hole-farm output as well
as preserve the basic resources on which production dzpends. We see legume
technology as one of the lynch-pins of our future research thrusts (see 5.048-
5.050).
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Sustainability is a concept relating to the direction of a long-term trend: unsustainable production

systems arc ones in which the long-term trend of output is downward, ending in collapse. Stability
relates to variability around a trend: unstable production systems are those in which output or
income fluctuate considerably, and often unpredictably, around the mean.

** The Bellagio group was a group of experts drawn from the international agricultural rescarch
community. They metat Bellagio, Italy, in January 1986 to discuss questions relating to the rescarch
prioritics identificd by TAC for the CGIAR.
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Research
5.001.

5.002.

5.003.

5.004,

Chapter 5
The Proposed Programme

On the basis of the considerations given in Chapters 1 10 4, we have selected the
following six research thrusts to be the major arcas of ILCA’s work over the
coming years:

Cattle milk and meat

Small ruminant meat and milk

Animal traction

Animal feed resources

Trypanotolcrance

Livestock policy and resource use.

S S

The first three thrusts we call ‘commodity’ thrusts, their aim being to increase
output of the three products, milk, meat and traction. Because of the multi-
purpose nature of African livestock, we have chosen the animal species, not the
commodity sensu strictue™, as the focal point for re carch in the first two thrusts,
although commodity output will remain a primary criterion for success
measurement (sce 4.002). In the third thrust the focal point is the commodity
itself, because we feel the complex technical and economic problems of
introducing animal traction warrant specialised study. For all three commodity
thrusts we envisage a span of at least 10 years, with major review after 5 years.

The second three thrusts we call *strategic’ thrusts, their aim being to support the
commodity thrusts by providing inputs of information and/or technology. Inthe
medium to long term we foresee these thrusts diminishing in importance as their
results are gradually transferred to the commodity thrusts. For all three strategic
thrusts we thercfore envisage an initial span of 5 years only, their continuation

alter this period being subject to need.

This chapter outlines cach thrust in terms of its objective, rationale, research
topics, modes of operation and training and outreach. The topics selected
represent the broad framework within which NARSs will be asked to participate
in the selection of a detailed work programme at the planning meetings
scheduled for ach thrust. The process used for planning each thrust is outlined
in 6.002-6.005.

Thrust 1: Cattle milk and meat

5.005.

5.006.

Objective. The objective of the Cattle Milk and Meat Thrust is to improve the
sustained output and yield of cattle milk and meat prod.-ced in mixed crop-
livestock smallholder farming systems.

Rationale. Cattle are both the most numierous and one of the largest domestic
ruminant species in sub-Saharan Africa. The continent’s 145 million zebu and

* Our first two commodity thrusts are analogous with the so-called commodity thrusts of the crop
centres in the CGIAR system, which also take the species or group of species, not the commodity in
the strict sense, as the foca! point of their research. Just as a single livestock species may produce
multiple commodities, inchuding milk, meat, traction and manure, so also a typical crop rescarch
programme deals with several commadities, including grain for human consumption and residues for
various purposes, among them animal feed.
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taurine animals are distributed fairly evenly across ecological zones (20 to 30%
in each), except for the tsetse-infested humid zone (only 6%) (see 2.029).
Regionally, distribution is more skewed, with the highest concentrations
occurring in East (56%) and West (26%) Africa and the lowest (6%) in central
Africa (sce 2.030).

As ircomes rise, the consumption of milk and meat is expected to go up in
Africa. Both commodities are produced by smallb~t1-. . ising cattle, but for
those using draught animals meat is often merely the end-product of an
enterprise primarily devoted to traction, with milk as a useful byproduct. In
arcas where cattle are notused for draught, they serve other important functions
in crop-livestock interactions, meet human subsistence needs and act as a form
of investment or insurance. Milk is consumed at home or sold locally, surpluses
being generally very small at present, dwindling to nil in poor years. Animals are
sold in exchange for grain, but in times of drought the terms of trade tend to be
adverse, so that returns are often low,

[f better technologies were to be matched with the right pricing, input supply
and marketing policies, this situation might change rapidly. There are three
major technical obstacles to change: in the wetter lowland areas, where feed
supplies are plentiful (albeit low in quality), trypanosomiasis and der-
matophilosis inhibit the raising of cattle other than trypanotolerant breeds,
which show a degree of resistance or tolerance to both discases but are not
highly productive milk animals; in the drier lowland areas, where disease is less
of a problem, scasonal shortfalls in both the quantity and the quality of feed
severely constrain the potential for increasing output; in the highlands, where
the potential for feed production is higher, pressure on land makes it difficult to
fit fodder crops into existing subsistence crop production systems.

Besides these technical constraints, there are policy and institutional problems
to be overcore, especially in the case of milk production. Outside southern
Africa few African countries yet have pricing policies for either meat or milk
that act as an incentive to producers; the infrastructure for collecting and
processing milk is often lacking; and input services such as veterinary supplies
and Al are scarce or unreliable. Finally, there may also be other barriers to
increased milk consumption, such as lactose intolerance, or even to its
production, such as lack of management skills.

To sum up, despite a daunting array of problems there are major opportunities
for increasing cattle milk and meat production in many parts of Africa. These
opportunitics take different forms according to zone and region. In humid West
and central Africa the potential is vast in the long term if disease problems can
be circumvented and cattle numbers of appropriate breeds increased. The
subhumid zonc offers perhaps the best opportunity in the short to medium term,
because of its reasonable potential for forage production (c.g. fodder banks, see
3.069), combined with relative freedom from tsetse fly, lower pressure on land
and relatively large existing cattle herd. The highlands of East Africa are well
supplied with mcat but offer a major market for milk if forages can be
accommodated in cropping systems. In southern Africa markets are smaller
(because the human population is lower), but policies, infrastructure and
services are relatively favourable.

Research topics. We propose the following major research topics as the basis on
which a detailed work plan can be selected with the participation of NARSs:

® cvaluation of the genetic potential of cattle breeds and their crosses for milk
and meat production;



5.012.

5.013.

5.014.

5.015.

5.016.

® useof forage legumes to support both crop production and a dairy enterprise;;
¢ development of feeding systems for dairy cows and fattening cattle;
* reduction of reproductive wastage and young stock losses;

¢ development of simple milk processing techniques to promote the marketabil-
ity of dairy produce;

® use of trypanoto! ~-=nt stock to launch pitot smallholder milk production
projects in the humia zone

® policy and institutional factors determining successful smallholder milk and
meat production and marketing;

® investigation of the social and economic obstacles to increased milk
production and consumption.

Modes of operation. This thrust will rely on a network approach to carry out its
rescarch. We hope to promote this approach first in West Africa, then in eastern
and southern Africa. We will use our existing rescarch bases in Kaduna and
Ibadan (Nigeria) and in Bamako (Mali) as the basis for developing collaborative
research in the humid and subhumid zones of West Africa, while our research
station at Debre Zeit (Ethiopia) becomes the focal point for operations in the
highland and mid-altitude zoncs of East Africa. If funding be omes available we
will seek to increase our presence in southern Africa.

'The major disciplines involved in the resc  rch will be animal breeding, animal
nutrition, animal health, animal husbandry, forage agronomy, reproductive
physiology, dairy technology, production economics and socio-economics.

We cannot specify the exact division of future research responsibilities between
ourselves and our partners. It is likely that much of the applied and adaptive
rescarch at our niajor rescarch locations will have to be done by us in the short
term, until greater numbers of NARS staff have been trained. The emphasis in
the short term must therefore fall on using the strength of our existing research
bases as a training resource for the zone/region. Once this training is accom-
plished, much of the work on agronomy, nutrition and management can
probably be handled by NARSs. Responsibility for strategic research, including
the more complex work on nutrition and reproductive physiolog+ will continue
to be shared between ILCA and other more specialised institutes. Work at the
Debre Zeit station will be handled by ILLCA alone, at 'east in the short term.

Training and ouireach. Besides the training carried out through our network
and collaborative research activities, using our zonal research bases, we hope to
launch a series of regional seminars on dairy production in Africa. At head-
quarters we envisage annual group training courses for 20 to 25 participants in
milk production, dairy processing, and calf rearing and beef production.
Individual training at headquarters will accommodate up to four postdoctoral
and eight postgraduate associates at a time, in a variety of topics. We hope that
a number of visiting scientists will also work with us on this thrust.

The main outreach mechanisms will be the various network arrangements,
coordinated from headquarters, and the seminars and other meetings organised
regionally or at headquarters according to need. Our zonal research locations will
serve as subsidiary centres of outreach, sharing with headquarters the responsibility
for spreading the testing of technology in their respective zones and regjons.

Thrust 2: Small ruminant meat and milk

5.017.

Objective. The objective of the Small Ruminant Meat and Milk Thrust is to
improve the sustained output and yields of small ruminant meat and milk in
mixed crop-livestock farming systems.
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Rationale. Mcat from sheep and goats accounts for almost 30% of the meat
consumed in Africa and is an especially important marketable commodity in the
continent’s high population density areas—for example, the humid zone of West
Africa and the highlands of East Africa (1). Deiaand is particularly high at
religious festivals and cultural celebrations.

Small ruminant milk accounts for about 16% of total African production (1). It
is important for subsistence, especially in areas where cropping is risky, and the
surpluscs available for marketing are at present small or non-existent.

Both commodities are important potential sources of additional income for
resource-poor smallholders. Both sheep and goats are particularly numerous in
the semi-arid zone (23 and 26% respectively of sub-Saharan Africa’s total
population), while sheep are also plentiful in the highlands (21% of total
population) (sec Table 2.2). In the semi-arid zone especially, small ruminants
are associated with the poorest producers, who value them for both subsistence
and income-earning purposes.

Because of their small body size, high reproductive capacity and rapid growth
rates, small ruminants arc ideally suited to production by resource-poor
smaliholders. They can be variously integrated into the overall production
system, absorbing surplus labour and consuming small amounts of otherwisce
unused feed. The low capital requirement for starting or expanding small
ruminant production means that production risks are low and that the enterprise
is well suited to low-input systems.

Increased meat and milk production from small ruminants will benefit farm
income and liquidity, generating cash with which to purchase inputs for other
production activities. Animals can also be sold to raise cash following low crop
yields, or whenever circumstances require, thereby adding to income stability.

To sum up, there are three major zones in which research on small ruminants
should be located: perhaps the most important, in terms of both need and
potential pay-off, is the semi-arid zone, where there is room for considerable
growthin ‘exports’ of live animals to the markets of the more humid zones to the
south (or to other consumer areas); secondly, the highlands of East Africa
provide a major opportunity for increasing the production and marketing of
sheep; and lastly, there is a case for secking to raise the productivity of both
sheep and goats in the humid zone of West Africa, where both the markets and
the potential for forage production exist.

Research topics. We propose the following major rescarch topics as the basis on

which a detailed rescarch programme can be selected with the participation of

NARSs:

¢ cvaluation of small ruminant genetic resources in order to identify appropri-
ate breeding strategics;

e identification and testing of suitable browse and other forage legumes for
smallholder production systems;

¢ usc ofimproved management and feeding practices to reduce disease risk and
increase productivity;

® investigation of the extent and causes of reproductive wastage and the testing
of possible solutions;

¢ impact of improved production systems on farm income and producer
welfare;

® analysis of social and economic factors affecting technology uptake.



5.025.

5.026.

5.027.

5.028.

5.029.

Modes of operation. This thrust will use our existing network on small
ruminants to strengthen our collaborative research. We will use our existing
rescarch bases in Ibadan (Nigeria) and at Debre Berhan (Ethiopia) to develop
technology for the humid and highland zones, while research for the semi-arid
zone will be based at ICRISAT's Sahelian Centre near Niamey {Niger). Some
work may also be done in the subhumid zone of West Africa. Given funding, we
hope soon to start more collaborative rescarch with NARSs in a number of West
African countries, and eventually in East and southern Africa also,

The major disciplines involved in the research will be animal breeding, animal
nutrition, animal husbandry, forage agronomy, reproductive physiology,
animal health, production economics and socio-cconomics.

We cannot specify the exact division of future rescarch responsibilities between
ourselves and our partners. It is likely that, in the short term at least, ILCA will
handle much of the cconomic and production data analysis, some of the strategic
work in reproductive physiology, all the work at Debre Berhan, znd most of the
nutrition research. We hope that all other work will be done collaboratively with
NARSs, with the excention of some work on reproductive physiology and
discase, which may be subject to contract research with more specialised
institutes.

Training and outreach. Besides the training carried out threugh our network
and collaborative research activities, we envisage «n annual group training
course at headquarters for 20 to 25 participants on improving sheep and goat
production, and individual training on a variety of topics for up to two
postdoctoral associates and six postgraduate associates at a time. We hope that
anumber of visiting scientists will also work with us on this thrust. The thrust will
continue to issue a newsletter to its network participants.

The main outreach mechanisms will be the network and its newsletter,
coordinated from headquarters, and workshops or other meetings held at
headquarters or regionally according to need. Our zonal rescarch locations will
serve as subsidiary centres of outreach, sharing with headquarters the responsi-
bility for spreading the testing of technology in their respective zones and
regions.

Thrust 3: Animai traction

5.030.

5.031.

5.032.

Objective. The obje tive of the Animal Traction Thrust is to raise the sustained
production and incon.e of smallholders by improving and increasing their use of
draught anima! powe

Rationale. Although estirnated to be the second most valuable output of
livestock in sub-Saharan Africa (see 2.046), only 10 to 15% of farmers use
animal traction at present*. Mest of them are in Ethiopia, wherc paired oxen
have been used for centuries for ploughing. Animal traction is also well
established in Madagascar and itotswana, where the practice was introduced in
the late nineteenth century.

In ¢ther countries where animal tract. n is now used it was introduced
comparatively recently, primarily for the production of cash crops. Major

* This apparent paradox is largely explained by the fact that, even in countries where cattle —the major
draught species—are important, up to 45% of farmers own no catilc whatsoever (see 2.037), while still
others own too few to make use of them for draught. In countries where cattle are not important, the
proportion of farmers not owning them will probably be even higher.
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countries in this category include Senegal, Burkina Faso and Mali, where
groundnuts and cotton are cultivated for export. Many other countries in West,
East, central and southern Africa have tried introducing animal traction and
have met with varying degrees of success.

In zonal terms, most draught animals are found in the highland and semi-arid
zones. There are two major reasons for this distribution: on the heavy soils
found widely in the highlands, using animals for ploughing substantially reduces
human labour; in areas where the growing season is short, as in the semi-arid
zone, draught animals help :* « farmer reduce the risk of cropping by either
expanding the arca cultivated or planting carlier in the season. Even in these
zones, however, animal traction is highly localised, and its spread is often very
slow.

As regards species, most draught animals are cattle, but equines and camels are
also used for cultivating lighter soils in drie1 areas, and to varying degrees for
packing and carting. At present, the major functions of draught animals are
ploughing and threshing, with little secondary cultivation (such as weeding and
planting) ~nd few other tasks on the farm. Some diversification has nevertheless
taken place in the countries of major use.

The outcome of past investments in animal traction has sometimes been
disappointing. This has been so for several reasons. First, a combination of
factors, including high initial investment costs, poor techniques or technologies,
and lack of uses besides ploughing, mean that effects on crop yield and farm
income can be disappointingiy iow. Where land is scarce, effect on area
cultivated is also limited. Second, the support services provided, such as
training, veterinary care and the supply of spare parts, have often been
inadequate. Third. in the drier areas there have been insufficient feed and water
supplies. Fourth, in the more humid areas trypanosomiusis severely limits the
productive use of livestock.

These constraints help explain the limited spread of animal traction in those
areas where it is traditional, and its occasional failure altogether when
introduced into new arcas where the hoe is still the main agricultural tool,

Nevertheless, draught animals have remained in use in all but a few of the
countries where they have been introduced. The potential benefits of animal
traction can be suminarised as follows:

¢ improved crop production through effects on area cultivated, seedbed
quality, soil drainage and fertility, planting date, sceding rate, weed control
and threshing cfficiency;

¢ increased labour productivity, leading to release of farm labour for other
activitics and to greater opportunities for raising farm income;

® usc of draught animals to combat erosion at the same time as increasing crop
production, for example in building ponds, dams and terraces;

e diversified use of draught animals, for example in transport, milling, logging
and water-lifting;

e integration of crop and livestock production through production of milk,
mcat and manure by draught animals;

® stimulus to national economies through development of upstream rural
industry and reduced dependence on imports.

If the use of draught animals is to persist once introduced, a number of
conditions must be met. First, investment costs for both animals and implements
must be kept low (in many instances, credit or loans will have to be provided).
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5.041.
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Second, there must be opportunities for intensifying and diversifying the
applications of animal traction. Third, farmers will have to learn animal
management skills in addition to cultivation techniques, and, if extension staff
are to provide useful advice, they too will have to be trained. Fourth, the
problem of animal nutrition will have to be addressed through low-cost inputs to
increase the efficiency of draught animals, and appropriate animal health
packages wili . * needed to protect them against disease.

To sum up, we may identify research priorities for two major types of area. In
the highland and semi-arid zones, where animal traction is already established,
we need to intensify and diversify the uses of draught animals while increasing
the quantity and quality of their feed. In the subhumid zone, where animal
traction :s as yet seldom used, we need to examine more closely the con:straints
preventing adoption and to seck to overcome them by introducing packazes that
combine all the necessary inputs, not just implements and animals alone. The
main aim in both cases will be to develop low-cost techn~logies that enhance
both the profitability and the sustainability of agriculture*,

Research topics. We propose the following major research topics as the basis on
which a detailed work programme can be selected with the participation of NARSs:

* adaptation and testing of low-cost implements to improve farm operations
and benefit soil/water management;

® assessment of working efficiency at low feeding levels and testing of strategic
supplementary feeding;

® impact of improved animal traction technology on food production and farm
income;

® development of efficient dual- and triple-purpose (draught, mitk and meat)
animal production enterprises;

¢ integration of crop and livestock production through improved use of manure;

® diagnosis of technical, social and economic constraints to the use of draught
animals in the subhumid zone;

e creation of complete packages (including credit, veterinary services, etc) for
introducing animal traction to new areas.

Modes of operation. This thrust will start a new network to launch collaborative
research on these topics. We will continue to use our research base at Debre Zeit
(Ethiopia) for applied and adaptive research, while seeking to sprrad the testing
of technology successfully developed in Ethiopia to other countries. We will also
build on our existing relationship with the ICRISAT Sahelian Centre near
Niamey (Niger) to increase activities in the semi-arid zone, while our sites near
Kaduna (Nigeria) will be used for technology testing following constraint
diagnosis for the subhumid zone. Funds permitting, we will seck to build up
collaborative research with NARSs through the new network.

The major disciplines iavolved in the research will be animal nutrition, animal
physiology, forage and -op agronomy, agricultural engineering, and economics.

We cannot specify the exact division of future research responsibilities between
ourselves and our partners. Future field work on the testing of technology will

* This thrust will not address the overall issuc of agricultural mechanisation, but will restrict itself to the
contribution of animal traction to energy supplies on the farm. Some work on the relative costs and
benefits of introducing animal traction or other forms of mechanisation at different stages of
agricultural development may be undertaken or commissioned by our Livestock Policy and Resource

Usec Thrust.
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doubtless be carried out collaboratively, as it has been in the past. So also will
studies to diagnose constraints or assess impact. We will zeek close cooperation
with ICRISAT for all aspects of work relating to crop production. On-station
work at Debre Zeit will continue to be carried out by ILCA alone; will try to
ensure that this work is applicable to the widest possible range of soil types and
cropping systems.

5.044. Training and ouireach. Besides the training carried out through our network
and collaborative research activities, we hope to provide group training at
headquarters i1 technology transfer for about 50 participants in two courses
cach year, and two regional seminars for a further 50 participants yearly, one in
West and one in southern Africa. We envisage individual training at head-
quarters in a variety of topics for up to two postdoctoral fellows and four
postgraduate associates at a time. We hope that a number of visiting scientists will
also work with us on this thrust. The new network will issue a network newsletter.

5.045. The main outreach mechanisms will be the network and its newsletter,
coordinated from headquarters, the two regional seminars mentioned in 5.044,
and any additional meetings which may be organised at headquarters or
regionally according to need. Our zonal research locations will serve as
subsidiary centres of outreach, sharing with headquarters the responsibility for
spreading the testing of technology in their respective zones and regions.

Thrust 4: Animal feed resources

5.046. Objective. The objective of the Animal Feed Resources Thrust is to develop
suitable forages and other feeds to improve livestock and crop production in
mixed crop-livestock farming systems, and to improve the efficiency with which
existing and new feed resources are utilised*.

5.047. Rationale. Except in the humid zone, feed shortages during the dry and
sometimes even the wet season constrain animal outpul in almost every
production system of sub-Saharan Africa. Even where feed is plentiful it may be
low in nutritive value, may form animbalanced diet lacking critical elements, or
may be inefficicntly converted into protein and energy within the animal.

5.048. The feed resources available on smallholder crop-livestock farms in Africa
consist mainly of residues from subsistence crops and veget ition on uncropped
or fallow land. Botlt are highly seasonal, with quantity and quality declining as
the dry season progresses Besides the need to improve the nutritive value and
efficient utilisation of these traditional resources, there is a major need to
introduce new high-quality feeds, such as forage legumes and multi-purpose
fodder trees, that can be used to supplement existing resources at critical times
of the year. Where new food crop varieties are being introduced, it is also
important to ensure that thesc retain good animal feed characteristics.

5.049. Introducing forage legumes into traditional cropping systems is difficult in
Africa, where labour and/or land are often scarce, fallow land may be commun-
ally used, nutrients and water may be limiting, and the farmer’s primary concern
is for the food crop on which survival depends. To succeed, legumes must meet
several criticria:
¢ they must be well matched to environmental conditions;
¢ they must be efficient in their use of nutrients, particularly phosphorus;

* Improved grasses are not excluded from the work of this thrust, but the main emphasis will fall on
multipurpose forages. Similarly, no strategic work on plant discases will be done, but we will
encourage the'testing of discase-resistant varicties where appropriate.
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e they use in conjuction with food crops must lead to minimum reductions in
grain yields during the same year, and/or to substantial gains in following years;

e they must generally be good seed producers;

e they must require low labour inputs for their establishment and maintenance,
and must not compete for labour with food crops;

e they must provide feed at appropriate times of the year, for example at the
end of the dry season, to satisfy farmers’ strategic feeding requirements;

e they must be conducive to efficient feed conversion within the animal;
® they must result in increased income for the farmer.

This set of conditions means that forage legumes must be introduced very
carefully. The ways in which soils determine the relationships between available
nutrients and water must be understood, as well as agronomic aspects and the
many other factors governing ultimate feed value. Such understanding must
come largely through the links between this thrust and ILCA’s zonal locations
and collaborative research with NARSs. The feedback that comes through these
links, and especially from on-farm research, is vital in helping to formulate feed
resources packages by selecting from available forage genetic and other
resources. Each commodity thrust and NARS project must have agronomic
and/or animal nutrition expertise to make these links operational.

Another potenti.il source of additional high-protein or high-energy feed is
provided by the many agro-industrial byproducts available in Africa. Many of
these a1 = exported at present; others are used for purposes other than animal
feed; a few are simply wasted, the problems here often being ones of collection,
processing and transport. Worthwhile work on assessing and improving the feed
value of thesc resources can be done provided the economic costs and benefits of
their alternative uses are properly taken into account.

To sum up, the main purpose of our Animal Feed Resources Thrust will be to
provide suitable feed resource packages to NARSs and to ILCA/NARS
commodity research programmes. These packages will combine forage
legumes, fodder trees and agro-industrial byproducts with existing feed
resources. The thrust will cater for the needs of all zones except the arid (see
4.034). Special emphasis will be given to the identification of legumes suitable
for different production systems and able to supplement existing feed resources
during the dry season.The right combinations of feeds for given species and
classes of ruminants will be identified, and their benefits in terms of increased
output from the whole system will be measured. Feedback from users is
considered essential to the success of the thrust.

Research topics. We propose the following major research topics as the basis on
which a detailed work programme can be selected with the participation of NARSs:

® acquisition, storage, screcning and evaluation of forage germplasm of
potential valuc to smallholder production systems;

® identification of entry points for forage legumnes and multi-purpose fodder
trees in traditional farming systems;

® investigation of soil-plant-water-nutrient relationships in order to increase
forage and food crop yields;

e response of legumes to rock phosphate or other low-cost fertilizers;

¢ development of grain crop varieties with increased feed value of the residue as
well as higher grain yield;

® determination and improvement of the nutritive value of new and existing
feed resources in order to develop improved feed packages;
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e ability of selected feed combinations to increase animal production through
improved rumen function and feed conversion;

e investigation of economic and institutional factors inhibiting the optimum use
of feed resources.

Modes of operation, This thrust will use our existing international networ:s on
forage production and animal nutrition (PANESA and ARNAB) to strengthen
our collaborative research on feed resource topics. It will also need to maintain
close links with ILCA’s commodity research at the zonal sites. We will continue
to use existing sites in Ethiopia and elsewhere for the initial screening and
evaluation of germplasm held at headquarters. For the collection and evaluation
of forage germplasm we will collaborate mainly with IBPGR and CIAT.
Nutrition research will be carried out at headquarters and, on crop residues, at
ICRISAT’s Sahelian Centre near Niamey (Niger).

The major disciplines involved in the research will be forage agronomy,
soil/plant nutrition, animal nutrition, rumen microbiology and physiology, and
micro-economics.

We cannot specify the exact division of future research responsibilities between
ourselves and our partners. It is likely that germplasm collecting missions will
continue to be a joint exercise with NARSs and IARCs, ana that site-specific
evaluation and agronomy work will increcsingly be done by NARSs as our
collaborative arrangements strengthen in the future. Strategic and, in the short
term, applied research on soil-nutrient-water-plant relationships, as weli as on
animal nutrition, will continue to be cer.ral to our work. Specialised institutes
will provide expertisc on specific problems in strategic research.

Training and outreach. Besides the training carried out through our collabora-
tive research and localised network activities, we envisage annual group training
courses at ILCA headquarters for approximately 25 participants in germplasm
evaluation (through PANESA), in feed resources evaluation and development
(through ARNAB), and in forage seed production. Individual trrining, also at
headquarters, will accommodate up to two postdoctoral fellows . .d four
postgraduate associates at a time. We hope that a number of visiting scicntists
will also work with us on this thrust. Worksiops and conferences will be
organised through the existing networks according to need. Both networks will
continue to issue their newsletters, which, however, might be combined as the
networks develop closer links (see box, p. 71).

The main outreach centre will be ILCA headquarters, responsible for
coordination of the thrust, for running the networks, for disseminating seed,
promoting the testing of feed technology packages, and spreading knowledge of
strategic feeding systems. ILCA’s zonal rescarch locations will serve as
subsidiary centres of outreach, sharing with headquarters the responsibility
for spreading the testing of technology in their respective zones and

regions.

Thrust 5: Trypanotolerance

5.059.

5.060.
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Objective. The objective of the Trypanotolerance Thrust is to contribute to
improved livestock production in tsetse-infested Africa through a better
understanding of the factors affecting the performance of trypanotolerant
animals and the effectiveness of trypanosmiasis control measures.

Rationale. Vast humid and subhumid areas of Africa are held captive by tsetse
flies and the trypaninsomes they transmit. Trypanosomiasis occurs throughout
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much of the best watered and most fertile land of the continent. Much of this
region could be used immediately for livestock or mixed agricultural develop-
ment, without stress to the environment, if trypanosomiasis could be controlled
or circumvented.

Small populations of Bos taurus cattle and dwarf sheep and goats possessing
some degree of resistance to trypanosomiasis are found in West and central
Africa. Bos indicus cattle, which are more prevalent, are generally regarded as
susceptible, although evidence is emerging that they too may show some
resistance if exposed to the disease over several generations.

A joint ILCA/FAO/UNERP study (2) emphasised the importance of -
trypanotolerance by indicating that trypanotolerant breeds were at least as
productive as other indigenous African breeds in areas of low tsetse challenge,
and that in areas where tsetsc challenge is substantial only trypanotolerant
breeds could survive. However, it also emerged that the productivity of
trypanotolerant livestock diminishes as tsetse challenge increases. It was
therefore apparent that more precise information was needed on genetic and
acquired resistance, environmental factors affecting susceptibility, and the
efficacy of control measures, as well as further studies on the productivity of
trypanotolerant breeds. The African Trypanotolerance Network was set up by
ILCA and ILRAD to obtain this information, and by 1986 was operating at
various sites in 9 African countries (see 3.006).

To sum up, covering an area larger than the USA, the tsetse-infested humid and
subhumid zones of Africa offer a substantial opportunity for producing milk and
meat to fulfill the rapidly growing demand for these products in central and West
Africa. If trypanotolerant livestock are to play their part in mzeting t4:> demand
as well as improving the efficiency of crop production, more needs to be known
about the circumstances in which they can be successfully used. The role of
trypanotolerant livestock needs to be compared with that of tsetse control using
prophylactic drugs and other measures to reduce discase risk and increase
tolerance. These are the main aims of our Trypanotolerance Thrust.

Researchtopics. We propose the following major research topics as the basis on
which a detailed work programme can be selected with the participation of NARSs:

® collection and analysis of data on the productivity of trypanotolerant breeds
under varying levels of trypanosomiasis risk;

¢ identification of more reliable indicators of trypanosomiasis risk;

e definition of a selection criterion for trypanotolerance, in order to devise
optimum breeding programmes;

e evaluation of the costs and benefits of sciecie.  :tse control measures, and
their interaction with prophylactic drugs;

® testing of nutritional interventioas to improve livestock productivity in
tsetse-infested areas;

¢ study of the effects of trypanocidal drugs in order to determine appropriate
interventions in arcas of medium to high trypanosomiasis risk.

Modes of operation. This thrust will continue to use the existing African
Trypanotolerance Network te carry out its research. Activities will be mainly
concentrated in the hrmid and subhumid zones. The network will be
coordinated, as in the past, from the shared offices of ILCA and ILRAD in
Nairobi.

The major disciplines involved in the research will be animal breeding, animal
nutrition, reproductive physiology and micro-economics. ILRAD will provide
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further disciplinary inputs relating to epidemiology and molecular
biology.

We cannot specify the exact division of future research responsibilities between
ourselves and our partners. Data collection in tae field is already handied by
NARSs or funded by special projects in several instances; this will increasingly
be the case in the future, as collaborative arrangements for any new work are
made. Data analysis is done at Nairobi and in Addis Ababa, usually by national
staff assisted by ILCA/ILRAD scientists. As NARS staff are trained they will
increasingly be able to analyse their data independently in the future. Other
IARCs and specialised institutes will continue to handle certain strategic aspects
of the rescarch.

Training and outreach. Since 1982, more than 42 ficld staff have come to Nairobi
for training. Training in data sampling and analysis, including the standardisa-
tion of results, will continue to be activities central to the thrust. Besides this
individual training, group training courses have been conducted at ILC
headquarters and in Nairobi, using a manual jointly prepared by ILCA, ILRAD
and ICIPE staff (3). These courses too will continue to be held periodically,
according to necd. We hope that a number of visiting scientists will also work
with us on this thrust.

The main outre:ach mechanism in the short term will continue to be the network,
coordinated by ILCA/ILRAD, Nairobi, together with any meetings or
workshops organised at various locations according to need. ILCA head-
quarters, Addis Ababa, will play a growing role in the transfer of results to our
commodity thrusts in the medium term.

Thrust 6: Livestock policy and resource use

5.070.
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Objective. The objective of the Livestock Policy and Resource Use Thrust is to
help increasc the sustained output of livestock and crops in sub-Saharan Africa
by improving policies towards the livestock sector and increasing the efficiency
with which natural and other resources are used.

Rationale. Bctter policies and management of resources are crucial to livestock
der zlopment in Africa. A complex of problems involving land tenurc, credit
supply, pricing policics, input supplies and other factors (sec 2.059 - 2.069)
impedes the adoption of new technology by livestock producers. In addition, the
management of natural resources under current technical conditions is reducing
crop and livestock productivity in some areas. And there is still uncertainty about
the cffects on resources of different kinds of livestock development, inhibiting
policy formulation and the planning of effective interventions in the future.

Policy problems are ubiquitous in Africa and broadly similar in kind throughout
the continent. However, there is a necd to compare the experiences of different
countries in their scarch for solutions, since these will often vary according to the
natural and socio-cconomic environment,

Problems regarding the use of natural resources, on the other hand, are without
doubt at their most acute in the semi-arid and arid zones, where the long-term
future of both crop and livestock production appears to be threatened. Here
there is a necd to improve the methods for assessing both resources and
medium-term productivity trends (see 2.008-2.011), and to study and improve
the rolc of livestock in stabilising and sustaining farm income and crop
production in marginal arcas,

ILCA hasaspecial advantage in implementing this thrust for five reasons. First,
much of the work can best be done by comparing experiences in different zones,
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countries and regions. Second, in some of the work, especially in resource
assessment, there are economies of scale in terms of skills and equipment.
Third, other IARC: are or ought to be involved: in the policy field IFPRI, and
in resource use the other centres working in Africa, particularly ICRISAT and
IITA. Fourth, through its documentation centre and its close links with key
technical and policy making officials, ILCA has good access to much of the
information relevant to the issues involved. Fifth, through these same links,
ILCA has a ready audience for the results of its work.

To sum up, our research activities in this thrust will concentrate on cross-country
comparison of the critical policy issues affecting technology uptake, and on the
sustainability of crop and livestock production in the semi-arid zone.

Research topics. We propose the following major research topics, as the basis
on which a detailed work programme can be selected with the participation of
NARSs:

¢ ways in which government policies influence the use of inputs and the uptake
of technology by producers;

e cffects of government policies on the stability and sustainability of mixed
farming in marginal areas;

® role of livestock in stabilising and sustaining farming systems in the semi-arid
zone;

® development of low-cost methods for assessing long-term productivity trends
in the semi-arid and arid rangelands;

® role of credit in technology adoption by livestock producers;

¢ relationships between land tenure and other factors affecting technology
adoption;

® social and economic factors affecting the demand for livestock products;
¢ financing of livestock services;

e effects of milk and meat pricing policies on production by smallholders and
pastoralists.

Modes of operation. This thrust will develop the existing network devoted to
policy issues, ALPAN, with a view to strengthening collaborative research
where possible and widening the scope of the network to cover problems of
resource use. Research on both policy and resource use will be based at
headquarters, but studies on resource use will also involve field locations,
probably in the semi-arid zones of East and West Africa.

The major disciplines involved in the research will be macro-economigcs,
micro-economics, anthropology, ccology, and land use planning.

We cannot specify the exact division of future research responsibilitics between
ourselves and our partners. We hope that, as NARSs develop, more of the data
will originate from national work, while its analysis will increasingly be done
collaboratively. Studies of social factors affecting long-term productivity will
mainly be carried out collaboratively, with ILCA facilitating the work but not
directly funding it. Work on the role of livestock in semi-arid farming systems
will involve both on-station and on-farm work and will doubtless be done
collaboratively with ILCA’s commodity thrusts, NARSs and other international
organisations. Aerial survey, which may be used as a tool in the research, will be
done only on a full cost recovery basis, using ILCA’s staff and facilities wherever
possible.
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Training and outreach. Besides the training carried out through our collabora-
tive rescarch and network activities, we envisage a group training course, held
annually at headquarters for 20 to 25 participants, on livestock policy analysis,
and short in-country courses on aerial survey using SRF techniques. Individual
training at headquarters will accomn.odate up to two trainees at a time, preferably
at the postdoctoral level. We hope that a number of visiting scientists will also work
with us on this thrust. The ALPAN network will continue toissue a newsletter, and
we will develop training materials for use on policy analysis courses.

The main outreach mechanism willcontinue to be the network and its
newsletter, coordinated from ILCA headquarters, and various meetings or
workshops organised at headquarters or regionally according to need. ILCA's
zonal research locations will act as subsidiary centres of outreach, sharing with
headquarers the responsibility for spreading the testing of technology or
monitoring the results of policy changes within their respective zones or regions.

Training and information
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Training and information arc the two major channels through which we
communicate research results and methods to NARSs; they are also the
channels through which NARSs communicate their findings and -eeds to us.
Our main activitics consist of training NARS staff in the transfer of technology,
teaching them ruscarch techniques, providing them with publications, and
supplying them with additional information through our pan-African documenta-
tion service. But our training courses also provide NARSs with an opportunity to
familiarise us (and <ach other) with local production problems and technologies,
while our publications are outlets for national as well as ILCA research results and
our documentation services stress the exchange of information.

In formulating our information and training strategy we have been governed by

four major concepts:

¢ activitics should be demand-led, i.c. based on the needs expressed by NARSs;

® in most cases they should be closely related to our chosen thrust arcas;

® we have a bridging role to fulfill, in bringing skills and information to Africa
from the developed world;

¢ there must be a two-way flow of information between ILCA and NARSs.

Our Training and Information Department at present comprises three divisions:

Training itsclf, Publications, and Documentation. The rationale for each of

these major operations is described below, with an indication of current
activities and probable future trends.

Rationale. There is an urgent need for increased manpower training in the
NARSs of sub-Saharan Africa. Accordingto FAO (4), the number of graduates
working in the continent’s livestock sector as a whole is 6700. However,
relatively few of these are working in rescarch: only about 1100 altogether.
Three major training needs for NARSs ¢ L be identified:

e career training of more livestock scicntists;

¢ further training of existing livestock scientists in up-to-date research
techniques and new technology;

e training of livestock subsector staff in technology transfer.
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We regard the first of these as largely a national recponsibility. Our input is
mostly restricted to enabling a small proportion o African graduates to conduct
their thesis research at ILCA.

The second need is a major one which ILCA must address if collaborative
research with NARSs is to be effective. National staff must be trained to use
modern, standardised research techniques. They must also become familiar
with the farming systems approach to research, and with any new techr.ology
available for applied or adaptive research in their own programines.

The third need, which becomes more important as research gives rise to new
technology, is one that ILCA can address selectively, mainly through training
the trainers.

Current activities. ILCA’s current training activities are of three kinds: group,
individual and distance training. The first two are already well defined and
established at ILCA, whereas the third is a relatively new venture.

Group training currently comprises around 8 to 10 courses annually. The
number of group trainees passing through the centre eacls year is now approxi-
mately 200, having increased from a 1983 level of under 50 (see 3.077).

Individual training covers various categories of traince, the main ones being
long-term graduate associates and short-term research fellows and technician
associates. Individual trainces in 1985/86 numbered 60, 10 to 20 of whom were
on long-term visits lasting over a year.

The distance training available from ILCA at present consists of four manuals
and two draft tape/slide presentations More of both these types of product are
currently under consideration.

Future trends. The short-term focus will be on the training of young African
scientists in research techniques, either on courses or as research fellows or
graduate associates of the Centre. Given additional funding, we hope to expand
this arca of our training programme considerably, in order to strengthen our
collaborative research and network operations with NARSs.

As our rescarch programme generates more technology the focus will shift
towards training the technicians needed to adapt and transfer it. The two-way
flow of information will be an cssentialingredient in this process, as the teaching
materials used will need to reflect local conditions.

Most group training, and all individual and distance training, will be closely tied
to our research thrusts. However, in collaboration with developed-world
institutes we will continue to offer courses in a limited number of additional
subjectsin which it is felt vital to import skills and knowledge to Africafrom the
developed world.

To supplement the full training programme carried out at headquarters, more
emphasis will be placed on in-country training. National courses related to
ILCA’s research thrusts will be run jointly by NARS staff trained at ILCA and
by one or more ILCA scientists, using training materials developed at ILCA.
In-country training will have a multiplicr effect, with ILCA acting as a catalyst
for the training of relatively large numbers of national staff.

Once NARSs have obtained sufficient experience in hosting ILCA training
courses, we envisage their staff becoming wholly responsible for such courses.
ILCA’s input will then be limited to the provision and revision of training
materials,
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Retionale. ILCA has a publications programme primarily in order to communicate
its research results and techniques rapidly to users, but also to allow those users
to communicate with us. Many African libraries and scientists do not get access
to the scholarly journals in which our research results are sometimes also
published. In addition, ILCA addresses other audiences besides scientists—for
example, trainees and donors—who require information in forms tailored to
their specific needs. Lastly, national scientists themselves lack publishing
outlets and hence information about each other’s activities.

Current activities. ILCA currently produces the following series geared to the
needs of its various audiences:

® network newsletters, linking national scientists working on similar topics;

® the ILCA Bulletin, an outlet for medium-length scientific articles;

® research reports, for publishing more detailed collaboraive research results;
® the ILCA Newsletter, carrying news of NARS and ILCA activities;
L]

manuals and tape/slide presentations, for training in research techniques and
technology transfer;

conference proceedings, of meetings hosted and/or sponsored by ILCA ;

® the Annual Report, summarising the year’s activities for donors and research
partners.

In addition, miscellaneous brochures, posters and other short publications are
produced.

In-house services, including editing, translating and printing, are geared mainly
to the production of official ILCA publications, but are also devoted to the
preparation of non-conventional documents when resources allow.

A Publications Committee and a review procedure have been set up to guide the
implementation of publishing policy and to safe .ard the scientific quality of
ILCA’s publications.

Publications are currently distributed free-of-charge to African readers. A
number of marketing arrangements have been made in developed countries.
Our mailing list now contains some 6000 names. Limited attempts to reach
beyond this audience have been made through contacts with the mass media,
and exhibitions at meetings and bookfairs.

Future trends. We intend to continue with the series of publications outlined
above, though we may seck to reduce the amount of resources currently devoted
to conference proceedings by publishing abstracts instead. In order to
strengthen the two-way flow of information we will encourage contributions
from NARS scientists to the JLCA Bulletin and the ILCA Newsletter as well as
to network newsletters. We expect the number of network ne+ssletters and
research reports to grow as ILCA’s collaborative research and network
operations increase. We may decide to start publishing an annual Research
Highlights, and state-of-the-art reviews on topics covcred by our research
thrusts. And we expect to increase the number of posters, brochures, tape/slide
presentations and non-conventional documents produced in support of research
thrusts.

While marketing opportunities in Africs remain limited, we will continue to
distribute publications free-of-charge to all African users. Our mailing list will
grow and will be subject to revision as we improve our knowledge nf NARSs.
And we will seck to strengthen links with both our African clien telc and with our



donors worldwide by increasing our outreach activities. We may seek to
promote knowledge of ILCA and its work through greater use of African radio
programmes, and by publishing magazine articles and other items through the
media of donor countries. Most publications will relate closely to our research
thrusts, but contributions from NARS scientists not participating in collaborative
research with ILCA will also be accepted for publication.

Documentation
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Rat.onale. National agricultural staff and institutes in Africa generally have
very limited access to information. Little foreign currency is available for buying
expensive international journals and textbooks published in the developed
world. In addition, few national agricultural publications are financially viable,
with the result that many research results appear only as non-conventional
literature, receiving little circulation in the country of origin, let alone in the rest
of Africa. Lastly, the technology and skills needed to provide up-to-date
information services are ¢'ten lacking,

ILCA'sresponse to these problems has been to set up acomprehensive range of
information services based at its headquarters library and documentaton centre
in Addis Ababa. The aim has been to collect and disseminate relevant
information on livestock production throughoui the continent.

Current activities. The documentation services provided at present are:

¢ specialised dissemination of information (S™1), based on rescarch profiles of
NARS scientists;

® data base scarches on specific topics, on request;

® provision of lists of current titles in various fields, on a regular quarterly basis;

® provision of microfiches or photocopies, on request;

® microfiching of national non-conventional literature;

® supply of national microfiche collections, with indexes and microfiche
readers:

® publication and dissemination of specialised bibliographies;

® cxchange of literature with African and other libraries;

® provision of library loan services to ILCA and collaborating NARS staff:
® training of African library and documentation staff.

These services are provided free-of-charge to African users. Through ILCA,
African scientists can now get access to international data bases such as CAB
and AGRIS, as weli as to relevant African literature.

Future trends. We intend to continue to provide these services, and to expand
them where possible. We expect the use of computerised information services to
diversify and grow.

We will emphasise the provision of information in arcas directly related to
ILCA’s rescarch thrusts. However, we will continuc to supply information in
some areas not directly covered by our research thrusts, and to scientists in
non-collaborating NARSs. We have elected this strategy because of the
isolation in which many African scientists work. For some scientists, ILCA may
be the only institute currently catering for their information needs. For those
NARSs not collaborating with ILCA, information services to keep them in
touch with rescarch progress are all the more important,
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Changes at ILCA

In this box we state the main changes we are making or proposing to make to ILCA’s
programme.

The major change over the short term is our reorganisation of research under thrusts.
This is an attempt to:

® focus our rescarch programme and direct it towards ILCA’s goals;

¢ strengthen the links between field programmes, and between headquarters and field
research.

A furtherchange, over the medium term, will be a gradual shift in emphasis away from
zonal field teams towards collaborative research using a network approach. This will

be an attempt to strengthen NARSs and increase the potential impact of our research.

We have reduced our activities in the following arcas:

Site-specific work on pastoralism. Ficld programmes in Kenya and in central Mali are
being cut; some aspects of the work in southern Ethiopia are being handed over to
other agencies.

Satellite imagery. Rescarch on the applications of this technology to agroclimatology,
the prediction of primary productivity and drought carly warning systems is being
substantially reduced, but we do not preclude the occasional use of satellite imagery as
aresearch tool in the future.

Poultry. Work on the analysis of constraints to traditional poultry production in Mali
will cease.

Ox-seed project. Work to test the effects of a package of innovations, including
single-ox ploughing, on the post-drought recovery of Ethiopian smallholders is being
handed over to a development agency.

Network newsletters. Activities associated with the editing, production and distribu-
tion of network newsletters devoted to feed resources will be rationalised.

Pastorai ecology. The headquarters unit devoted to this subject has been abolished.
Some aspects of pastoral ecology will be studied by the Livestock Policy and Resource
Use Thrust.

Photo-interpretation/mapping. Work on the interpretation of aerial photography and
the large-scale mapping of rangelands has been discontinued.

Should additional funding become available, we would wish to expand:
* training of NARS scicntists in research techniques;
¢ production and distribution of training materials;

* work on technology generation, especially in the fields of animal nutrition and
milk/meat/traction;

® the network approach, and collaborative research with NARSs;
® our presence in southern Africa;

® work on milk production for market;

¢ our emphasis on sustainability, especially in the semi-arid zone;
*® our cooperation with other IARCs in Africa.
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Chapter 6
Programme Implementation

In this chapter we deal with the organisational implications of implementing the
strategy and programme outlined in Chapters 4 and 5. We look first at our
choscn modes of operation, then at the allocation of our future resources®. We
end with a brief glance at the long-term future role of ILCA.

Modes of operation
Research planning

6.002.

6.003.

6.004.

6.005.

The major topics of ILCA’s research programme (see 5.011, 5.024, 5.040,
5.053, 5.064 and 5.076) have been planned in accordance with the needs
identified by NARSs. For each thrust these needs were identified through:
® regional contacts maintained by our zonal field teams;

® contacts with NARS scientists and trainees visiting ILCA headquarters;
missions to current and future network participants;

visits to African universities;

advice from NARS representatives on ILCA’s Board of Trustees;
research priorities previously identified at conferences and workshops;

priorities expressed at the 1984 Biennial Meeting with the Leaders of
Livestock Research, Development and Training in Africa.

At the outset of the initial 5-year period envisaged for each thrust we intend to
hold a planning meeting at ILCA headquarters to which NARS scientists and
otherspecialists will be invited. At these meetings we hope to draw up a detailed
work plan with the participation of NARSs, specifying the content of collaborative
research and the sharing of tasks between the various institutes involved.

As we have done in the past, we will continue to host at headquarters a Biennial

Meeting with the Leaders of Livestock Research, Development and Training in
Africa. At these meetings we ask our clients to help us set guidelines onresearch
priorities, assess past progress and identify new opportunities.

Within ILCA, the mechanisms setup in 1986 (sece 3.021-3.022) will continue to
ensure the coherence and relevance of the research programme. Projects within
each thrust will be subject to three major forms of control:

¢ research protocols
¢ annual reporting and reviewing, and
® biennial success evaluation.

Research Implementation

6.006.

Collaborative research. In order to integrate ILCA’s work with that of
NARSs,we propose a gradual increase in collaborative researcli, using a
network approach (see 4.054-4.055). Besides the planning meetings mentioned in
6.003, NARS staff will be periodically invited to attend regional or zonal meetings
with ILCA staff to discuss their role in the implementation of research projects.

* Detailed allocations will be given in our 5-year programme and budget proposal, to be presented to
TAC in late 1987 or carly 1988.
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Eventually, NARS staff will contribute substantially to our critical mass and to
our ability to spread research over a wide number of sites, thereby broadening
its potential for impact.

Collaborative links will continue to be forged through ILCA’s existing networks
and zonal research programmes. Some new networks are proposed, but it may
take several years for these to develop. The priority task in networking will be to
transform our existing information exchange networks into fully fledged
collaborative research networks. The principles behind an effective network (1)
are:

¢ there must be a clearly identified, commonly shared problem, and a realistic
research agenda;

e participants must be motivated to contribute by a strong element of
self-interest, derived from the perceived benefits flowing from the research
(see 4.056-4.058);

e participants must be willing to commit resources to the network, including
both staff and facilities;

* national groups must get the modest incremental funding needed to enable
them to participate;

® participants must have sufficient training and expertise to be able to make a
contribution (sce 5.094);

¢ the network must have strong, efficient leadership that earns the confidence
of participants.

Contrac: cesearch. While collaborative research with NARSs will for the most
part concern applicd and adaptive research, contract research with more
specialised institutes will be needed to address certain strategic issues in which
ILCA lacks the necessary expertise. Core funds will be used to pay for such
research when necessary, but special funding arrangements will be preferred
(see 6.061). In the latter case, care must be taken at the outset to identify
rescarch priorities clearly, and to ensure that these are relevant to Africa’s
needs.

If this condition is met, contract rescarch will fulfill an important bridging
function in bringing the rescarch capacities of institutes in other parts of the
world to bear on African problems.

Own research. Despite our increased emphasis on collaborative research, some
rescarch will remain the exclusive province of ILCA. This will be the case
whenever:

® NARSsdo not yet have the necessary resources to participate in applied/adap-
tive rescarch;

e strategicrescarch is needed, and such rescarch lies within the capabilities and
facilities of ILCA working alone.

Farming systems approach. In accordance with our mandate, we have adopted a
farming systems approach to our research. We will continue to do so in the
future. The essence of such an approach is that the farmers’ viewpoint is central
to the research process. As in the past, new technologies will therefore be tested
on-farm as well as on-station, and producers’ reactions will be fed back into the
research process.

Our 1981 Quinquennial Review recommended a shift in emphasis away from
the description of constraints in existing systems towards component research to
alleviate those constraints. We followed this recommendation, and our 1986



6.013.

6.014.

6.015.

6.016.

6.017.

6.018.

6.019.

6.020.

review commended the progress we had made in designing and testing
technological innovations (2). We expect the emphasis on technology
generation to continue and intensify over the next 5 years. Our new research
structure, based on thrusts, is an attempt to adopt an organisational form
conducive to this process.

While we hope to train national groups in the farming systems approach and will
develop manuals for this purpose, we do not intend to devote resources to
publications on the theoretical aspects of farming systems research methodology.

Mix of disciplines. ILCA uses a wide range of disciplines to implement its
mandate for multidisciplinary research. However, there are seven main areas of
concentration, accounting for 70% of international professional staff in 1986.
These are: animal nutrition, agronomy, animal health and reproduction,
computing, animal production, ecciogy and economics (see also 3.017).

Of these, the animal science areas, especially animal production and nutrition,
are the ones in which ILCA needs to continue to build expertise in order to
support its main commodity thrusts in the coming years. The disciplines
required for each thrust are listed in 5.013, 5.026,5.042,5.055, 5.066 and 5.098.

Animal disease. ILCA’s mandate is considered to cover animal nutrition rather
than animal disease, the latter being the responsibility of our sister institute,
ILRAD. In order to concentrate its resources, ILRAD has so far limited its
work to basic and strategic research on two major diseases, theileriosis and
trypanosomiasis. In so far as diseases are a serious constraint to production, they
are clearly a legitimate concern of ILCA.

Our work on animal disease will therefore be strictly production-related. It will
cover two main areas. First, we need to understand the patterns of disease in
African livestock and to identify the main causes of mortality and morbidity.
Specific arcas of concern here include the causes of reproductive wastage, high
postnatal mortality, pneumopathies in small ruminants, and the depressive
effects of discase on milk production. Secondly, we need also to study the
impact of diseasc control on animal production and farm income, and, in certain
cases, to assess the feasibility and effectiveness of differcnt forms of control.

Inboth these two main arcas, much of the work can be done collaboratively with
NARSs. There will in addition be areas of strategic research, especially in the
field of reproductive physiology, requiring inputs from developed world
institutes. ILCA will not seek to develop new drugs or vaccines, but will
encourage the testing of existing technology by NARSs and the development of
new technology by companies and institutes in the developed world. For
example, dermatophilosis, as a major barrier to increased milk production in
West Africa, is one disease for which we might seek the active involvement of an
institute such as IEMVT in the search for solutions.

Macro- and micro-economics. The current allocation of resources between
these two arcas is about 33% to the former and 66% to the latter. Work on
micro-economics will form an integral part of cach research thrust. It will cover
input, marketing and production economics, and will become increasingly
important in the longer term as we assess the impact of innovations on farm
income and the welfare of producers.

Work on macro-cconomics, forming part of the Livestock Policy and Resource
Use T 1rust*, will continue at about its present level. We will ensure continuing
consultation with IFPRI in order to avoid any potential areas of overlap.

* That is, work on livestock policy, interpreted in o broad sense to include work on inputs, institutions
and market assessment.
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Internal organisation

6.021.

6.022.

6.023.

6.024.

6.025.

Research thrusts. As indicated in Chapter 5, we intend to launch six research
thrusts, as follows: Cattle Milk and Meat, Small Ruminant Meat and Milk,
Animal Traction, Animal Feed Resources, Trypanotolerance, and Livestock
Policy and Resource Use.

Each thrust will be both multidisciplinary, involving a mix of disciplines drawn
from ILCA’s existing disciplinary divisions, and multilocational, working at
several field sites representing the different zones and regions of our mandate
area.

Thrusts do not replace the current structure of ILCA. Instead, they are
superimposed over both our disciplinary divisions at headquarters and our
multidisciplinary zonal programmes in order to unify our work and to give it
greater coherence and direction. The new organisational stru: ture will thus
resemble a matrix, with staff within a specific disciplinary division moving
between thrusts and locations according to need (see Figure 6.1).

Each thrust will contain a number of different projects. Whereas the divisions
and sections of ILCA will probably remain relatively stable over the years, the
1:search projecis within thrusts will be subject to change.

ILCA’sexisting zonal research programmes will be called ‘zonal research sites’.
A number of thrusts may work at each site. Network sites, on the other hand,

Figure 6.1. A matrix approach to multidisciplinary research.

“. Thrust Cattle  Small rumi- Animal Animal Trypano- Livestock
Discipline \ milkand nant meat . feed ler: policy and
AN meat  and milk traction resources tolerance resource use

Animal Science

Nutrition and

management X X X X X

Reproduction and

health X X X X

Breeding X X X X
Plant Science

Forage agronomy X X X X

Plant/soil nutrition X

Ecology () (x) x
Livestock Economics

Policy X X X X

Production and

marketing X X X X X X

Humid Humid Allzones Humid  Allzones
Zonal research Subhumid Subhumid except  Subhumid
sites Semi-arid Semi-arid  arid
Highland Highland Highland
On-station X X X X X
On-farm X X X X X
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6.026.

6.027.

6.028.

6.029.

6.030.

6.031.

6.032.

6.033.

may continue to be the responsibility of a single thrust, although close
cooperation with other thrusts will be sought when appropriate.

Each thrust will have a coordinator (who may also be a division or section head).
Thrust coordinators will, with the Director of Research, be responsible for tl.e
planning, budgeting, implementation and evaluation of thrusts, and for
ensuring the publication of results. Their administrative duties will be to plan
and mobilise the human, financial and environmental resources needed to
implement the thrust’s research. Thrust coordinators will also have major
responsibility for establishing the mechanisms for thrust review and the
extension of results.

Where the division head is not a thrust coordinator, the overall direction f
thrusts in which that division’s disciplines work will be subject to the judgement
of the latter. Similarly, while zonal site leaders will continue to be the adminis-
trative heads of their sites, and will be closely involved in the planning and
evaluation of the research that takes place there, overall responsibility for
research and its coordination at the various sites will lie with thrust coordinators,

Individual research workers may be involved in several projects within a thrust,
and in more than one thrust. They will take their research direction from the
Director of Research, through the thrust coordinator, but their ;.nmediate
administrative supervisor will be the zonal site leader. Their disciplinary advisor
will be the divisional head at headquarters. The zonal site leader will be
responsible for multidisciplinary research implementation at a given site, while
the divisional head will ensure the quality of disciplinary research.

Besides the need to give a greater sense of shared purpose to ILCA’s research
programme, there are two operational reasons for introducing research thrusts.
First, they will enhance the degree of interaction between headquarters and
field programmes as well as between one field programme and another;
secondly, they will enable the Director of Research to measure the effectiveness
of the rescarch programme more easily.

Research divisions. ILCA’s Research Department at the beginning of 198¢
included central units based variously on disciplines (for example, Livestock
Economics), animal species (Small Ruminants and Camels), objectives
(Animal Reproduction and Health) or zonal studies (Range Science). The zonal
research programmes, which were not formally included in the Research
Department, worked on topics related but not confined to those of the central
units. Biometrics and computing were not part of the Research Directorate.

During 1986 this organisational structurc was replaced by a more formal,
disciplinc-based one, in which both the central research units and the zonal
programmes were included in the Research Department (Figure 6.2).
Biometrics and computing were still excluded, however.

The reorganised department had three central research divisions (Animal
Science, Plant Science and Livestock Economics), a Research Support
Division, and zonal rcsearch programmes in the East African rangelands, the
highlands, the humid zone, the subhumid zone, and the arid and semi-arid zones
(see also 3.020).

The heads of the three research divisions, together with the team leaders of the
multidisciplinary zonal programmes, provided disciplinary and administrative
leadership of the research programme. Each of the research divisions consisted
of a number of sections and/or units (see 3.032-3.049).
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Figure 6.2. Organisation of the Research Department, 1986.

DEPARTMENT OF RESEARCH

Animal Plant Livestock Research Zonal
Sclence Scienre Economics Support Research
- Animal - Forage - Livestock — Experiment - East African
Nutrition Agronomy Policy Stations Rangelands
| Reproduction - Soil and L Production - Nutrition - Highlands
and Physiology Plant Nutrition Economy Laboratory L Humid Zone

L Animal Husbandry — Pastoral - Soll — Subhumid Zone

and Breeding Ecology Laboratory L Aridand
L. Aerial Semi-arid Zone
Survey

6.034. Our decision to introduce research thrusts requires some realignment of existing
units, and this is shown in Figure 6.3.

6.035. The Animal Science Divisicii reflects the new organisational emphasis on
component research on animal production in general, via the nutritional and
reproductive/health problems recognised to be the major constraints. Animal
breeding will be concerred with the identification of animals particularly
adapted to specific environments (e.g. trypanotolerant stock) and selection
procedures based on appropriate characteristics,

6.036. The Plant Science Division includes the previous Forage Agronomy and Soil
and Plant Nutrition Sections. Pastoral Ecology is merged into Forage Agronomy
and Resource Assessment.

6.037. It is envisioned that there will be two major directions in the Livestock
Economics Division. One of these will conform to the work done in the
Livestock Economy Division before May 1987. Additionally, the Division is
developing a resource assessment capability which will include the 1LCA aerial
survey team and other personnel as needed to work on resource assessment
concepts.

6.038. Research services associated with the experiment stations at Debre Zeit and
Debre Berhan in Ethiopia, the nutrition and soils laboratories, the computer
and biometrics services and the acrial survey team comprise the new Research
Support Division. This is an attempt to make support services more accessible to
all ILCA units and to ensure appropriate collaboration between them. The
success of the Research Support Division will be measured in terms of the
quality rather than the quantity of the services provided, and of their degree of
incorporation with the rescarch p ‘ogramme.

6.039. Zonal research sites will include Debre Zeit and Debre Berhan in Ethiopia

(highlands), Ibadan in Nigeria (humid zone), Kaduna in Nigeria (subhumid



Figure 6.3. Organisation of the Research Department, 1987,

DEPARTMENT OF RESEARCH

Anima! Plant Livestock Research Zonal
Science Sclence Economics Support Research
Division Division Division Givision Sites

. Animal Nutiton |~ io:z?‘zm o l;v?stockd - ::(p:mment - ng;la;:ds-
and Management g y olicy a.n ations — Ethiopia
Production Economy .
. L Soiland - Nutrition and Sails [~ Humid Zone
- Reproduction Plant Nutrition L Resource Laboratories - Nigeria
and Health
Assessment - Subhumid Zone
— Computers and )
— Animal Biometrics ~Mall
Breeding - Nig«ia
- Semi-arid Zone
- Kenya
— Niger
- Rar = iand*
- E:ilopia
. . — Network sites
until 1988

zone), Bamako in Mali (subhumid zone
Kenya (semi-arid zone). Our

), Niamey in Niger (semi-arid zone) and
rangeland sites in Kenya and the drier areas of

Mali are being reoriented to reflect ILCA’s strategy and in order to facilitate
future collaborative research with the NARSs of these countries.

6.040.

The administrative units shown in Figure 6.3 (headquarters divisions/sections

and zonal research sites) wili continue to provide the focus for budgetary
responsibility, since it is at this level that day to-day managemeni takes place,
These units will be the cost centres recognised by the Finance Denartment,
which will, as in the past, provide them with information about budgeted and
actual expenditures, However, initial budget allocations wili in the future be on
the basis of activities rather than locations.

6.041.

Figure 6.4 shows the budget and financial reporting mechanisms we propose to

use from 1988 onwards. In the Research Department, section budgets will be
broken down by projccts, with each project having an approved protocol. This
will provide the necessary link between research management and financial
planning. On receiving budget submissions, management will use the budget-by-
project analysis as a basis for reconciling research proposals with available
funds. Since both research activities and thiusts will consist of projects, it will be
possible to a ‘regate project budgets within each activity and thrust, and so
derive total budgets by both activity and thrust for reporting purposes.

6.042

to extract figures on actual expenditure by project.

Project-accounting facilities in the computer general ledger package will be used
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Figure 6.4. Proposed budget and financial reporting structure, from 1988 onwards.

Vertical structure’ Horizontal structure
(Hierarchical) (Thrust and activity
monitoring and coordination)
DIRECTORATES
DIVISIONS
SECTIONS
- Thrust
UNITS Location
Funding source
Indivisible Proiects CG activity
unit costs® ) [ ——— Discipline
Budget Protocol
Budget

accounting and budgeting purposes.

! A project is considered to be of limited duration, and is specific to a task or range of tasks.
A unit is the lowest level in the organisational structure, and equates to a cost centre for

A section is an administrative section which appears in the organisation structure, but may be
broken down into units (¢.g. because some activities are special project funded).

Both research and non-rcsearch units will have some project-specific and some non-project-
specific costs. Non-project-specific costs are budgeted as indivisible unit costs. Research units
are expected to allocate a relatively large proportion of their total budgets to projects;
non-research units will allocate most—in some cascs all-their budgets to indivisible ‘1nit costs.
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Services to NARSs

6.043.

6.044.

6.045,

ILCA has built up a considerable reputation for the breadth and quality of its
support services to NARSs. The Centre assists NARSs by:

® collecting, storing and evaluating forage germplasm, and distributing seeds;

® analysing soils and plants and assessing the feed value of forages, for NARSs
involved in collaborative research;

® conducting aerial surveys to assess the resources available for livestock
production and the distribution of human and livestock populations;

* providing statistical analyses of national data sets, and training NARS staff in
the use of computers;

e developing appropriate software, for free distribution in Africa;

® providing back-up for networks, including editing, printing and distributing
network newsletters and the proceedings of meetings;

¢ providing other publishing outlets, such as joint ILCA/NARS research
reports, the /LCA Bulletin and the ILCA Newsletter;

® providing distance training materials, in the form of manaals and tape/slide
presentations;

* microfiching and cataloguing national non-conventional livestock literature,
and providing complete collections together with microfiche readers and
catalogues;

e disseminating information on livestock production in sub-Saharan Africa, in
the form of an SDI service, current titles service, photocopies or microfiches
on request, and specialised bibliographies;

® distributing ILCA’s publications free-of-charge to African users;

® organising and hosting conferences, workshops, seminars and training
courses, both at headquarters and on a regional basis;

¢ providing individual training and other opportunities for NARS staff to visit
ILCA in order to study and work with us.

Weintend to continue providing these services. Priority will be given to NARSs
collaborating with ILCA, and some services, especially laboratory ones, will be
available only to collaborating NARSs (for a discussion of information services
in this respect, see 5.112). Other services, notably aerial survey, will be provided
only on a cost recovery basis.

In the longer term, we expect NARSs to become more able to meet their own
needs for the kinds of service we currently provide, allowing ILCA to move
‘upstream’ towards more sophisticated services associated with strategic
rescarch,

Links with farmers

6.046.

6.047.

Indeveloping ILCA'srescarch programme the needs of African farmers, as well
as scientists and extension workers, will be taken into account. We need to know
what their problems are, and how useful they find our innovations. For this reason,

the farming systems approach will continue to be central to our research (sec 6.011).

On-farm research will thus constitute an important additional source of institutional
learning to supplement our major sources of such learning, the NARSs.

Operational ianguages

6.048.

ILCA’s official languages are French and English. Our formal mandate requires
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6.049.

6.050.

us to make relevant information available in both. In operational terms, the high
cost of translation and interpretation compels us to be selective in this respect.
Our policy is therefore as follows:

e pan-African meetings: high-level, continent-wide meetings of senior officials
are normally held bilingually, with the presence of interpreters;

e training courses: to increase teaching effectiveness course instruction is
monolingual, usually in English and French in alternate years;

e regional/national meetings: these are held in the appropriate language: for the
region or country;

e publications: priority is given to the translation of ILCA’s main official
publications - the Centre’s Annual Report, Bulletin and Newsletter. Other
publications are translated according to the resources we have available and
the needs of our target audience;

e documentation services: literature is provided in its source language. No
written translations are made, but on request a summarised spoken
translation of short items can be provided at headquarters.

Portuguese, a third language of some importance in Africa, is not mentioned in
ILCA’s formal mandate. In operational terms we exclude it as a working language
for ILCA on the grounds of cost and of the small proportion of Africa’s human and
livestock populations (6 and 2% respectively, see 2.023) for whom it is relevant.

However, translations or adaptations of [ILCA's publications, and especially its
training materials, may be made into African or any other languages, including
Portuguese, under copublication arrangements with national publishers.

Resource allocation
Research, information and training

6.051.

As we have already seen (3.013), the allocation of resources between research,
training and information at ILCA is currently about 60:10:10, with the
remaining 20% devoted to other operations. In the short term, we hope to
increase the resources devoted to training, in order to strengthen the ability of
NARSs to participate in collaborative rescarch (see 5.094). These extra
resources will take the form of both greater budget allocations and more time
spent on training by [LCA’s research staff.

Research thrusts

6.052.

6.053.

Within rescarch, we propose initially to make the following approximate
allocation of resources between thrusts: 30% to cattle milk and meat, 20% to
small ruminant meat and milk, 14% to animal traction, 20% to animal feed
resources, 8% to trypanotelerance and 8% to livestock policy and resource use.
Resources allocated to strategic thrusts may diminish over time as their results
are transferred to commodity thrusts (see 5.003).

These proporiions reflect our intention to seek maximum impact through our
two major commodity thrusts. Cattle milk and meat receive the major share of
resources because the work needed to rake this thrust successful must span a
wide range of disciolines, encompassing social and economic issues concerned
with the marketing of milk as well as technical ones relating to its production.
The resources allocated to small ruminants indicate the increased importance
we now attach te these animals as sources of both subsistence and income for
resource-poor smaltholders (see 1.022, 1.025 and 5.020), but also reflect the fact
that the milk produced is more likeiy to be consumed at home or sold locally
than marketed for urban consumers, at least in the short term.



6.054.

6.055.

Although a complex subject, animal traction receives a somewhat lower
proportion of resources than do the other two commodity thrusts because we are
less certain of the potential for impact in this arca, which is one in which we will
need to assess our progress relatively frequently, adjusting the resources we
devote to it accordingly.

Among the strategic thrusts, the highest proportion of resources goes to animal
feed, because technology from this thrust is vital to the success of the two major
commodity thrusts, and probably to the third commodity thrust as well. The
resources allocated to trypanotolerance reflect the concentration of this thrust
on strategic rescarch, as applied and adaptive rescarch on this subject is
gradually incorporated irto the respective commodity thrusts. The importance
we attach to livestock policy and resource use is reflected in the resources
allocated to this thrust, but it is likely to do less field work than the other thrusts.

Headquarters and field rasearch

6.056.

Our recent EPR (1986) commended us for having strengthened operations at
headquarters (2), as reccommended by our first review in 1981. The EPR
recommended that the trend should now switch to building up ILCA’s field
work, mainly in the zonal programmes. We intend to implement this recommen-
dation by allocating roughly 66% of any future real growth in research funding
to zonal research and 33% to headquarters.

Staff and non-staff costs

6.057.

6.058.

We are currently at t'  initial stages of organising our research in terms of
thrusts. Itis therefore too early 1o make a realistic projection of the impact of
our strategy on staff and non-staff costs. Our experience over the last few years
(3.012) suggests that future allocations are likely to be about 50% to the former
and 40% to the latter, leaving about 10% for capital investment.

We realise that our staff costs may seem relatively low compared to other
CGIAR centres. We attribute this to three main factors. First, the cost of
nationa! support staff is in some instances lower in Africa than in other
continents. Second, the diversity and size of ILCA’s mandate arca means that
the Centre needs a wide geographical spread of research activities, resultingina
higher proportion of operating costs. Third, the operating costs of on-station
and on-farm rescarch with livestock are high compared to those with crops.
Additional emphasis on field research will tend to raise operating costs still further.

Capital requirements

6.059.

-Overthe last 4to 5 years we have used on average 10 to 12% of our core budget

for capital investments. This amount was divided cqually between buildings,
and machinery and equipment. In the future we believe we will wish to maintain
the level of expenditure on machinery and equipment at about its current level,
while we may slightly reduce that on buildings.

Speclal project funding

6.060.

6.061.

Between 1974 and 1981, special project funding represented an average of 3.6%
of ILCA’s total budget. This figure increased to 8.6% for the period 1982 to
1986, with a peak of 13% in 1982. For 1987, special project funding, estimated at
about USS$ 2 million, once again accounts for 13% of the total budget.

ILCA’s real growth has thus been higher for special project funding than for
core operations. We intend to consolidate this trend in the coming years,
maintaining a special project funding level of approximately 10% over our total
core budget. Special attention will be paid to the generation of additional special
project funding, provided always that the conditions outlined in 6.008 are met.
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L.onger term projections

6.062.

6.063.

6.064.

6.065.

6.066.

6.067.

6.068.

The complex nature of livestock production in Africa, the present low technical
basis, the long generation time of livestock, and the current problems faced by
NARSs suggest that progress in livestock production in the continent may
initially be slow (see 1.017, 2.017). The strategies outlined in this paper are
expected to be relevant until at least the year 2000 (see 1.030).

Thereafter, the growing ability of NARSs to conduct site-specific research,
either collaboratively with ILCA or alone, should begin to speed up progress.
As this occurs, ILCA will increasingly focus on those aspects of livestock
production and marketing research for which the Centre retains a special
advantage over NARS:s by virtue of its contacts with other IARCs, its expertise in
strategic rescarch and its ability to fund the considerable costs of such rescarch.,

Thus our research programme in the long term will probably include topics such
as the development of new forage germplasm resources, artificial insemination
technology, embryo transplants, egg splitting techniques, genetic engineering,
animal fertility control, and meat and milk processing technology for increas-
ingly sophisticated consumer markets.

The rate at which these long-term developments unfold will depend on the pace
of change in national policies in Africa that favour agricultural development, on
trends in both world and African food production, and on population growth,

especially that of urban populations (see 2.016-2.017).

In the long term we can expect ILCA's ultimate target group to change from the
present traditional smallholder farmer, keeping animals for a variety of
purposes, to the specialised livestock producer using fodder, cereal crops or
byproducts obtained specifically for use as animal feed.

Aspopulation grows and urban consumers become wealthier, we can expect the
peri- and intra-urban share of livestock production to grow. With increasing
success in trypanosomiasis control programmes, we can also expect increased
output in rural arcas where livestock production has not been possible hitherto.
If populaticn continues to rise in the subhumid and semi-arid zones, there will
also be larger markets locally available for livestock from pastoral systems.
Together with the progress in agroforestry and crop production, these larger
markets may justify renewed attempts to improve feed production in pastoral
arcas.

As NARSs increasingly meet their own training requirements, ILCA’s
investment in training will eventually diminish. Percentage expenditure on
information, however, will probably remain at present levels, since we s 2
information sharing as an important arca of special advantage on the part of
ILCA, and believe that the information needs of NARSs are likely to increase
rather than decline in the long term.
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Appendix 2.1. Country geographical groupings.

West Africa East Africa
Benin Ethiopia
Burkina Faso Kenya
Chad Somalia
Cote d’Ivoire Sudan
Gambia Tanzania
Ghana Uganda
Guinea
Guinea Bissau

. Liberia
Mali Southern Africa
Mauritania Botswana
Niger Lesotho
Nigeria Madagascar
Senegal Malawi
Sierra Leone Muauritius
Togo Mozambique
Swaziland

Central Africa Zambia
Angola Zimbabwe
Burundi
Cameroon
Central African Republic
Congo
Gabon
Rwanda
Zaire

88



Appendix 2.2. Inter-household distribution of cattle holdings, some examples.

Country % of households % ofcattleheld % of rural
Region/ Yearof holding by the lowest 50% households
zone/ data 50% of of cattle-holding  without
system cattle households cattle
Botswana

Whole rural

population/

agropastoral 1974/75 5 13 45
S.W. Zimbabwe

Arid/agropastoral

(S.Gwanda) 1982 13 20 32
Central Zimbabwe

Semi-arid/subhumid

(Wedza) 1982 20 25 24
Ethiopia

Gojamvhighland/

mixed farmers 1968 18 21 24
Ethiopia

Hararge/

mixed farmers 1968 18 18 22

Sources: (1 -5).

Appendix 2 3. Annual changes in output and human population 1961/65-1983/85.

Annual changes {%)

Output/Human
population West Central East  Southern Sub-Saharan
Africa Africa Africa Africa Africa
1961/65-1974/76
Beef 1.0 5.2 2.4 1.1 2.0
Mutton 2.3 1.9 0.7 4,0 1.3
Goat meat 23 2.7 2.0 5.6 2.3
Cow’s milk 0.6 1.0 1.5 0.8 1.2
Human population 2.7 3.0 2.9 2.8 2.9
1974/76-1983/85
Beef 2.2 1.4 3.1 1.3 2.4
Mutton 3.6 0.7 3.0 2.5 3.1
Goat meat 34 1.9 1.9 0.9 2.5
Cow's milk 2.2 1.8 4.3 1.7 35
Human population 3.6 3.2 33 33 34

Source: (6).
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Appendix 2.4a. Annual growth rates in the per caput production and consumption of total and
individual meats by region, 1972-85.

Annual growthrate (%)

Wes: Central East Southern Sub-Saharan
Africa Africa Africa Africa Africa

Per caput production
Total 0.90 0.00 -0.29 -0.59 0.24
Ruminant ~-1.00 -0.45 -0.52 -1.68 -0.72
Pork 0.00 1.41 5.48 0.00 1.19
Poultry 7.63 0.00 1.11 3.62 4.7
Per caput consumption
Total 0.98 2.00 0.06 -0.70 0.47
Ruminant -0.84 1.38 -0.13 -1.95 -0.41
Pork 0.c0 2.04 5.48 0.00 1.19
Poultry 7.63 4.88 .11 3.62 4.40

Source: (7, 8).

Appendix 2.4b. Composition of meat consumption by region, 1972-8S.

1985 per caput % contribution of ruminant
Region consumption of meat to meat consumption
meat

(kg/year) 1972 1985
West Africa 8.5 78.4 61.9
Central Africa 1.5 70.7 65.3
East Africa 13.0 89.2 87.0
Southern Africa 11.5 73.8 62.6
Sub-Saharan Africa 10.1 81.1 72.3

Source: (7, 8).



Appendix 2.5. Per caput production and consumption of all meat in sub-Saharan Africa,
1972--85.

Meat production/consumption
(kg/person)
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Appendix 2.6. Per caput production and consumption of all meat in West Africa, 1972-85.
Msat production /consumption

(kg/person)
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Appendix 2.7. Per caput production and consumption of all meat in central Africa, 1972-85.

Meot production /consumption
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Appendix 2.8. Per caput production and consumption of all meat in East Africa, 1972-85.

Meat production/consumption
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Appendix 2.9. Per caput production and consumption of all meat in southern A frica, 1972-85.
Meat production /consumption
( kg /person)
16.0 (

150 o Consumption

X Production
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Appendix 2.10. Per caput production and consumption of cow’s milk in sub-Saharan Africa,
1972-85.
Cow's milk
production /consumption
(kg/person)
24.0r
20.0

o Consumption
X Production

16.0}

| 2.0 1 1 1 1 L 1 1 1 1 Ji 1 i 1 J
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Year
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Appendix 2.11. Per caput production and consumption of cow’s milk in West Africa, 1972-85.

Cow's miik
production /consumption
(ky/porson)
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Appendix 2.12. Per caput production and consumption of cow’s milk in central Africa, 1972-85.

Cow's milk

production/consumption
{kg/person)

15.01

o Consumption

12.0F X Production
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Appendix 2.13. Per caput production and consumption of cow’s milk in East Africa, 1972-85.

Cow's milk
production /< oasumption

{kg/person)
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Appendix 2.14. Per caput production and consumption of cow’s milk in southern Africa,

1972-85.
Cow's milk
production/consumption
(kg/person)
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Appendix 2.15. Regional and international research organisations.

The organisations involved in livestock-related rescarch in sub-Saharan Africa are:

o the Worid Bank/IDA, USAID, ODA (UK), GTZ (West Germany), IEMVT (France),
SAREC (Sweden), IDRC (Canada) and FAO/UNDP, which provide financial and/or
technical assistance to NARSs;

¢ the International Laboratory for Research on Animal Discases (ILRAD), based in Nairobi
and a member of the CGIAR system, which has a formal mandate to tackle any scrious
livestock discasc, but is restricted by operational mandate to trypanosomiasis and
theileriosis (specifically East Coast fever);

¢ the International Centre for Insect Physiology and Ecology (ICIPE), based in Nairobi,
which spends about one third of its annual budget on livestock-related studies dealing
mainly with the tick which transmits East Coast fever and with the tsetse fly;

¢ the International Council for Rescarch on Agro-Forestry (ICRAF), based in Nairobi,
which assists in the transfer of tree- and shrub-related technologices;

© the Centre for Rescarch in Animal Trypanosomiasis (CRTA), based in Burkina Faso and
managed jointly by IEMVT and GTZ, which studies methods for the control of tsetee fly
and mechanisms of trypanotolerance;

o the Inatitut d’élevage et de médecine vétérinaire des pays tropicauy (IEMVT), based in
France andin francophone sub-Saharan Africa, which deals with pasture agronomy, range
ccology, veterinary pathology, anii..al nutrition, animal breeding, economics and
processing;

¢ the International Crops Rescarch Institute for the Semi-Arid Tropics (ICRISAT), based in
India, which has a regional centre at Niamey, Niger, toscrve the Sahel; ICRISAT has also
been collaborating with ILCA on the Vertisol project in the Ethiopian highlands;

o the International Institute of Tropical Agriculture (IITA), based at Ibadan, which
pioneered the alley farming technology currently being tested by ILCA’s Humid Zone
Programme on smallholders’ farms in southwest and southcast Nigeria;

e Other CGIAR centres, such as CIP, CIMMYT and ICARDA, which have collaborated
with ILCA’s Highlands Programme in testing several crop varieties; CIAT, which has
worked closely with ILCA on tropical pastures; IBPGR, which assisted in the development
of forage germplasm collection and storage at ILCA; and IFPRI, IGNAR, IkRI and
WARDA, whosv activitics are, at present, only slightly related to livestock.

Appendix 2.1€. Donors and developmental agencies.

The main donor agencies financing livestock development in sub-Saharan Africa are:

s the Wcerld Bank (including IDA), USAID, EEC, the African Development Bank
(including ADF), FAC (France), GTZ (West Germany), the Islamic Development Bank
(mainly in Sahel countries) and IFAD. The two largest donors, the World Bank and
USAID, have both in recent years been reducing the level of their commitments to the
livestock sector, and particularly to range development projects.

Other agencics are:

o the Inter-African Bureau for Animal Resources (IBAR), which is the livestock arm of
OAU and whose primary concerns are to conduct regular surveys of and report on the main
cpidemic diseascs, coordinate transnational campaigns to control or ersdicate livestock
discascs, and, jointly with FAQ, classify and conserve livestock breeds indigenous to
Africa;

® FAQ, which has been providing (often in collaboration with UNDP) technical assistance to

African livestock research and development. Its international meat and dairy development
schemes are important mechanisms for assessing current situations in and future prospects
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of individual African countries. FAQ is also the major source of published statistics on
African livestock populations, production and trade;

¢ the United Nations Environmental Programme (UNEP), which has played a major role in
drawing attention to the dangers of desertification caused by human activities, including
the herding of livestock;

e several intra-African organisations, such as CILSS in West Africa, SADCC/SACCAR in
southern Africa, IGADD in East Africaand SAFGRAD (OAU), which are beginning to
coordinate livesiock-related research, development and conservation activities in
semi-arid Africa.
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Acronyms and Abbreviations

ADF
AFRC/IER

AGRIS
ALPAN
APRU
ARNAB
a.s.l.

BBF

CA

CAB
CBPP
CEEMAT

CGIAR
CIAT
CILSS

CIP
CIMMYT
CRTA
EA

ECA
ECF
EEC
EMR
EPR
FAC
FAO

FSR
GDpP
GNP
GTZ
IARC
IBAR
IBPGR
ICARDA

ICIPE
ICRAF
ICRISAT

IDA
IDRC
IEMVT

IFAD
IFPRI
IGADD
IGAP
IITA
ILCA
ILRAD
IRRI
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African Development Fund

Agricultural and Food Research Council/Institute of
Engincering Research (UK)

Agricultural Information Service (FAO)

African Livestock Policy Analysis Network

Aiimnal Production Research Unit (Botswana)

African Research Network for Agricultural Byproducts

above sea level

broadbed and furrow

central Africa

Commonwcalth Agricultural Burcaux (UK)

contagious bovine pleuro-pneumonia

Centre d'¢tudes et d’expérimentation du machinisme agricole
tropical (France)

Consultative Group on International Ag:icultural Research
Centro Internacional de Agricultura Tropical (Colombia)
Comité permanent inter-Etats de lutte contre la sécheresse au Sahel
(Burkina Faso)

Centro Internacional de fa Papa (Peru)

Centro Internacional de Mcjoramiento de Maiz y Trigo (Mexico)
Centre for Research in Animal Trypanosomiasis (Burkina Faso)
East Africa

Economic Commission for Afiica (Ethiopia)

East Coast fever

Europcean Economic Community

External Management Review

External Programme Review

Fonds d’aide et de coopération (France)

Food and Agriculture Organization of the United Nations (Italy)
farming systems rescarch

gross domestic product

gross national product

Deutsche Gesellschaft fiir Technische Zusammenarbeit (FRG)
international agricultural rescarch centre

Inter-African Bureau for Animal Resources (Kenya)
International Board for Plant Genetic Resources (Htaly)
International Centre for Agricultural Rescarch in the Dry
Arcas (Syria)

International Centre for Insect Physiology and Ecology (Kenya)
International Council for Research on Agro-Forestry (Kenya)
international Crops Rescarch Institute for the Semi-Arid
Tropics (India)

International Development Association (World Bank)
International Development Research Centre (Canada)

Institut d’¢levage et de médecine vétérinaire des pays tropicaux
(France)

International Fund for Agricultural Development (Italy)
International Food Policy Rescarch Institute (USA)
Intra-Governmental Group Against Drought (Djibouti)
Institute for Grassland and Animal Production (UK)
International Institute of Tropical Agriculture (Nigeria)
International Livestock Centre for Africa (Ethiopia)
International Laboratory for Research on Animal Discases (Kenya)
International Rice Research Institute (Philippines)



ISNAR
ITC
NARS
NLPD
OAU
ODA
PANESA
p.a.

PCV

ped

QQR

SA
SACCAR

SADCC

International Service for National Agricultural Research (Netherlaiids)
International Trypanotolerance Centre (The Gambia)
national agricultural research system

National Livestock Projects Department (Nigeria)
Organication of African Unity (Ethiopia)

Overscas Developmert Authority (UK)

Pasture Agronomy Network for East and Southern Africa
per annum

packed cell volume

plant-grwth-days

quinquennial review

southern Africa

Southern African Centre for Cooperation in Agricultural
Resecarch (Botswana)

Southern African Development Coordination

Conference (Botswana)

SAFGRAD Consultative Advisory Committee for Semi-Arid Food Grain

SAREC
SDI
SRF
SSA
TAC
TRLU
UNDP
UNEP
USAID
WA
WARDA

Research and Development (Nigeria)

Swedish Agency for Research Cooperation with Developing Countries
sclective dissemination of information

systematic reconnaissance flights

sub-Saharan Africa

Technical Advisory Committee (of the CGIAR)
tropical ruminant livestock unit

United Nations Development Programme

United Nations Environment Programme (Kenya)
United States Agency for International Development
West Africa

West Africa Rice Development Association (Liberia)



