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" 'PREFACE

- .;0ne.of Africa’s great underdevelopud resources is. its grazing land.
~This resource has typically been neglected in national development plans.
in favor of export and calorie crops for two reasons: a widespread
unawareness of the physical, economic, and social factors that have
constrained past livestock development, and the complexity of the prob-
lems associated with expanding meat and milk production. Such expansion
usually demands that progress be made simultaneously on many fronts,
including disease control, introduction of improved breeds, modification
of husbandry practices, enclosure of communal grazing lands, and
establishment of an improved marketing infrastructure, S

This paper sets forth a methodology for identifying, planning,
implementing, and evaluating a livestock development program with the
Uganda Tick Control Project taken as the case in point, 3ponsored by
_the Ministry of Animal Industry, Game, and Fisheries of Uganda, the
objectives of the project are the eradication of a tick-borne disease,
East Coast Fever, and the amelioration of the debilitating effects of
tick parasitism. The Ministry reckons that these will permit producers
to adopt improved breeds of exotic stock, and through them substantialiy
to increase milk and meat output. But between the target and the event,
the study shows, are many slippages.

The paper, which so far as I am aware is unique in both subject matter
and approach, is drawn from the dissertation submitted by Dr. Ferguson
to the cCornell Graduate School in September 1971. As with all such
condensations considerable material had to be left out, Some of this
included the trappings thought essential to scholarship, some the
tangential flights of a student immersed in his topic and reluctant to
omit anything. But some, inevitably in a thesis of 355 pages, were ruled
out by constraints of space alone. In this category were interesting
historical sections dealing with the role of the tsetse fly and tribal
inclinations on animal husbandry in Uganda, and appendices detailing
the basis for the livestock zones of Uganda, the use of acaricides in
tropical Africa, and the computation of demand elasticities. These are
not unimportant points, but to learn more of them the reader will be
reduced to quuinting at what University Microfilms pretends are
publications. 1

Dr. Ferguson devoted over three years to the study, during two of
which he was attached to the Institute of Social Research and the Depart-
‘ment of Rural Economy and Extension at Makerere University. The
assistance of his friends and colleagues at Makerere is gratefully
acknowledged, especially that of D. G. R. Belshaw and Mrs. Beverly
" Brock.,

Nor would the study have been possible without the cooperation of
members of the Uganda Department of Veterinary Services and Animal
Industry, both in Kampala and the areas of field study., Commissioner

1/ Donald S. Ferguson, ‘‘An Econox‘f_lic Appraisal of Tick Borne Disease
Control in Tropical Africa;: The Case of Uganda’’ (University Microfilms,
- Ann Arbor, Order No, 72-8849, 373 pp.).



H, 8, K, Nsubuga and Deputy ,Commissioner S. L. H. Wélshe wer:e'f

particularly helpful, ‘ S - : '
‘Thanks are also extended to the USAID Mission to Uganda for infofsmf

ation on specific aspects of the tick control program., = o

~Professor- J, G, Matthysee of Cornell contributed immeasurably of
his “understanding of tick-borne diseases and ihe technical aspects of
tick ‘control. The maps and illustrations reflect the talent of Joseph
K. 'Baldwin, also of Cornell. » : SR
Dr. Ferguson is presently Associate Professor in the Ecole Nationale’
Superiéure Agronomique of the Université du Cameroun. His mailing’
address is: '

Dr. Donald Ferguson : o
Ecole Nationale Superiture Agronomiqiie
Université du Cameroun S :
Boite Postale: 138

Yaoundé, CAMEROUN

It is my personal pleasure -to :ecogn;ze;‘ the work of'a good student‘?

' T,V T, . P. L"’
July 1973 . k .
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A STRATEGY FOR LIVESTOOK DEYELOPMENT IN UGANDA'

Tl

“"In-“comparison with the wider spectrum of agricultural products, the
development of animal protein production in developing nations has been
neglected. Although the expansion of the animal protein supply is often
‘mentioned prominently in development plan objectives, it has seldom
received the emphasis it deserves in the allocation of research or
development funds, However, few major development projects for traditional
livestock owners have experienced any lasting success (69, p. 24-25),

There are a number of reasons for the neglect of animal protein
production and the poor success record of livestock development projects.
First, the export crops and the calorie crops have received priority in
research and development funds because of their greater immediate
urgency. Second there is a general lack of knowledge and nnderstanding of
the pbysical, economic and social factors which have constrained past
development, Third is the complexity of the developmental problems which
often require that progress be made simultaneously on many fronts, These
include disease control, the development of markets and market infra-
structure, the introduction of improved breeds of cattle and the enclosure
of communal grazing lands. :

A prerequisite for the expansion of animal production must be a
‘successful disease control program, In tropical Africa, disease reduces
meat and milk production by more than 30 percent (56) and delays the
adoption of improved breeds. Most contagious diseases are now controlled
at ‘low cost by vaccination and quarantine, Those which remain to be
controlled are often associated with poor husbandry practices. Their
control requires the education and cooperation of farmers in addition
to the expenditure of development funds.

- In this study the complexities of identifying, planning, implementing
and' evaluating a livestock development program. are examined, As
‘a focus, an animal health program--the Uganda Tick Control Project--has
been chosen., Its objectives are the eradication of East Coast Fever
(ECF), a tick borne disease, and the amelioration of the debilitating effects
of tick parisitism, At the completion of the Project, the greatest share of
the cattle owning farmers in the higher iand resource zones will be in-
cluded in a system of more than 2,000 community tick control centers.,
This Project provides a valuable case study of the problems associated with
modernizing animal industry within the existing production units.

Geography and Population

Uganda is located on the equator between 1° south and 3° north latitude,
lying north and west of lake Victoria. It borders Congo (Kinshasha on the
west, Sudan on the north, Kenya to the east and Tanzania and Rwanda
‘on the south, The total area is just over 91,000 snuare miles, about the
size of Great Britain. However the total area includes 16,400 square
miles of open water and swamp, leaving 74,700 square miles of land
(145, p. 1).

Uganda is part of the Central African plateau and is noted for greé.t
variability in climate and vegetation over short distancus. Although



straddling the equator, the average. eievation of 4,000 feet moderates
the temperature to comfortable levels. The rainfall pattern in southern
Uganda is bi-modal, while the northern half has a single rainy season,
Rainfall levels decline from roughly 60 inches near Lake Victoria to
less than 20 inches in parts of Karamoja. The climate and agricultur
are described in greater detail in later sectioas.

~ The results of the 1969 Census place the population at 9,53 million,
an increase of 45.7 percent in 10 years. A preliminary analysis indicaten
that the natural rate of growth is roughly 2.9 percent per year and the
actual rate 3.5 percent, as the result of an influx of refugees from Congo,
Sudan and Rwanda and by immigration from Kenya, Tanzania and Rwanda
(1186, pp. 1-12). Uganda’s areas of underpopulated countryside will continue
to attract immigrants from densely populated areas in Rwanda and
Kenya unless political barriers to immigration become more stringent,
‘Population can be expected to continue to grow by at least 2.9 percent
per year in the next decade.

Uganda has one of the world’s lowest rates of urbanization. The 1969
Census gives the population of Kampala as 332 thousand, Jinja 47 thousand
and Mbale 24 thousand. These three cities now contain about 4 percent of
the total national population. However, the rate of urban growth probably
exceeds 6 percent per year,

In 1968 prior to the census, the G.,D,P. was estimated to be Uganda
Shillings 5 billion ($700 million), placing the per capita income at! Shs.
600 per annum ($85).1UThe G,D.P. shows large annual fluctuations as
the result of climatic conditions which affect export crop yields. In the
1962-1967 period, real per capita income increased an average rate
of 3.5 percent per annum (143). '

The contribution of animal industry to the G.D.P. is comparatively
small. In an estimate prepared as part of this study, the value of beef
and milk production to National Income in 1969 is estimated to be roughly
Shs. 390 million ($55 million) from a cattle population of 4.1 million
head., Per capita availability of animal protein is below recommended
standards (20, passim) and a sizable ‘‘animal protein gap’’ exists between
requirements and production (126, passim). Estimates of the current
gzr capita availability of beef and milk by region are included in Tables

and 31, :

In summary, the growth of population, urbanization and income, combined
with present low levels of consumption will result in a rapid growth in
demand for all animal products, particularly if present price levels can
be maintained. )

Owner ‘‘Attitudes’’ and Economic Development

_All too frequently, the lack of success of development programs
designed for peasant farmers is attributed to their presumed conservative

17 The monetary unit used throughout the thesis is the Uganda Sﬁilliné.
~ its current value is 7.14 shillings per U,S. Dollar or Shs. 17.14 per
Pound Sterling. : L -
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nature and to ‘‘social constraints’’ operating within the social system,
Promoting innovation among African livestock owners is usually assumed
to be particularly difficult, Only recently has the pastoralists and semi-
pastoralists’ economy been studied sympathetically (26, p. 55; 32, p. 71),
and there is little doubt that iack of an understanding of the economic and
ecological world they inhabit leads to prejudices toward them in official
circles and has resulted in costly mistakes in development programs.
(96, passim; 157, passim), Many authorities now feel that ‘‘gsocial
constraints’’ do not significantly retard developmen*, They argue that it
is the lack of technically or economically appropriate innovations, poor
administration, poor communication, a deficit of imputs and markets, land
tenure arrangements and perhaps other political and physical factors that
account for the slow adoption rate of innovations (17, passim). The former
places the onus for the slow observed rate of agricultural change on the
‘¢attitudes? and ‘‘values’’ of the farmers, the latter, uncomfortably, on the
agents of change who failed to recognize economic and techaical constraints
?1? the farmers’ activities and to devise programs to minimize or eliminate
em,

Assessing the profitability of proposed innovations and the typical
livestock owner’s ‘‘propensity to change’” is of more than academic
interest as it could affect the whole philosophy of livestock development
in Africa, With the large areas of underutilized land and an urgent need
tc expand animal production, the Governments could be justified in giving
priority to development projects which by-pass traditional producers
and create ‘‘modern’” farms and ranches. On the other hand, if owners
are responsive to changing economic conditions, a greater expansion in
production accompanied by greater social benefits in terms of income
distribution and rural welfare would result from development projects
designed to bring-about a step by step improvement in the productivity
of the majority of livestock owners. As development funds are limited,
the return to various types of development programs must be carefully
considered. The average livestock owner’s propensity to change will, in .
a large part, determine the program which will bring about the most rapid
expansion of production and of the economy. '

Rationale for Investment in Animal Industry

Low-inccme countries are being encouraged by local health officials
and by international development agencies to place greater emphasis on
animal protein production within the overall development program. Animal
proteins are luxury food items in a majority of African households,

In most countries, as the world, the supplies of meat and milk are
growing slower than demand, and in many the per capita availability
is declining because the human population is growing faster than cattle
numbers (38, p. 3). The best range lands are commorly under cultivaiion
for food and cash crops. In Uganda, the man/cattle ratio has declined from
0.6 to 0.4 cattle per person and this ratio (RT) will decline further in the
years ahead. Unless the average productivity of the national herd is
improved, per capita meat and milk availability will decline.

There are major resources of land and cattle currently invested in
the production of meat and milk at low rates of return, However, a
majority of cattle in Uganda are in zones of moderate to high agricultural



potentiil, In these zones, greater integration of crops with livestock is
required if crop yields are to be maintained and grazing is not to give
away entirely to cultivation. In the arid zones of low agricultural potential,
the marketzd surplus is particulariy low. The immense problems of the
arid zones will only be touched on briefly in this essay, '

- Developraent plans often emphasize the presumed need to diversify
production in the agricultural sector and to expand export earnings,
This is of particular concern in Uganda waere over 90 perceat of the
population liveinnonurbanareas and are primarily dependent on agriculture
as a source of livelihood. Agricultural exports provide roughly 75 percent
of Ugandan foreign exchange earnings, and two crops, cotton and coffee,
are responsible for 90 percent of this total (145, p. 19), An accelerated
growth of livestock production would increase per capita income, expand
employment opportunities, encourage import substitution and potentially
expand export earnings. ’

Livestock development is an easy area in which to attract foreign
assistance, permitting local resources to be applied to other agricultural,
industrial and social priorities, All of the major development projects
for animal production in Uganda have been assisted by one or more
technical assistance or loan programs, These agencies have expressed
interest in providing an even greater level of assistance provided suitable
projects can be identified,

There are, however, distinct hazards in relying upon foreign assistance
for a major part of capital development funds for any phase of agricultural
development, National and international agencies are most easily attracted
by transformation projects which are designed -to create ‘‘modern’’
farms and ranches, These projects often involve mechanization, large
capital costs per unit and usually benefit only a small number of individual
farmers directly. : Toos

To the credit of agencies, they have also supported a variety of im=~
provement projects designed to raise the average productivity of many
farm units but within the existing framework of methods and resources,
In Uganda these include artificial insemination programs, equipment
for milk collection centers, special equipment for disease control and
the Uganda Tick Control Project. Improvement projects would attract
greater levels of support were it not for the poor record of success
and the greater difficulty in evaluating and packaging the potential projects
in formats acceptable to international agencies, :

The economic evaluation of improvement projects presents many
practical and technical problems, TFirst, basic farm level and national
production data necessary to evaluate the project properly may be
lacking and must be estimated. Second, by their very nature, it is almost
inevitable that they will require large local development and recurrent
costs in the form of staff salaries and expendables, such as fertilizer
-and pesticide, in relation to the requirements for imported capital,
It may =zlso be extremely difficult to capture directly the Government
recurrent costs in the form of fees or taxes for services rendered,
Hence, a scheme balance sheet will almost always show a deficit; These
characteristics make it more difficult to sell improvement projects
to ministries of finance and planning or to international agencies, which



usually - require that projects have a: strong prospect of independent
economic - viability, Consequently programs are further biased in.favor
of transformation projects that can be more easily evaluated by traditional
benefit/nost techniques and a greater share of their total cost can be
financed by foreign loans. o PR

Improvement projects can attract foreign aseisiance if they promise
toc huve major secondary benefits tc the economy, but ii is imperative
that they be evaluated in respect to ihcir profitability to the farmer
and to the economy, It is also necessary to correctly anticipate the
requirements for the scarce resources of !vained staff, foreign ex-
change and the ability of the Government to underwrite the recurrent
.costs., Particular attention should be given to identifying projects which
will initiate sustained economic growth. o :

The ﬁrOSpect for Improving Production Methods

~Primary responsibility for livestock dev<iopment in Uganda rests
with the Ministry of Animal Industry, Game and Fisheries and within
the Ministry, the Department of Veterinary Services. The early program
of the Department principally involved the control of the major epidemic
diseases of cattle. It is now in a position to greatly expand the extension
education activities of the Department and to plan and implement a
variety of programs designed to ‘‘improve’’ animal industry in Uganda.
It has experienced the difficulties of many developing institutions in
that there are few Ugandans trained in data collection and in project
planning and evaiuation and by a severe shortage of development funds.

As late as 1984, meat and milk production in Uganda was almost
‘exclusively from the indigenous breeds of cattle maintained under conven-
tional (traditional) management practices and conditions without the
benefit of land enclosure.2/The prospect of a major expansion of modern
forms of livestock production in Uganda was considered to be remote,
The decade of the 60's saw a remarkable reversal in the perceived
prospects, and livestock production is now believed to represent a major
development opportunity. :

Since 1960, there has been an impressive expansion of enclosed farms
and ranches. As of 1969 there were over 1,200 enclosed dairy farms
with over 20,000 exotic (nonindigenous) and crossbred cattle. Most
of these farmers who have enclosed their land are ‘‘yeomen’’ dairy
farmers who have made the transition from conventional to modern
production methods with a minimum ofdirectassistance from Government,
There are also roughly 120 large ranches mostly on Government ranching
'schemes. Some of the ranches also use exotic cattle,

Although the enclosed farms and ranches are making a growing con~

;27 The further use of the.adjective ‘‘traditional”’ has been avoided in

, reference to cattle owners because of the negative connotations it

- . evokes. In its place, the adjective conventional is used. ‘‘Conven-
tional’’ husbandmen have continually modified management practices
in response to changing conditions as will be demonstrated later, yet,
‘their basic technidues often remain little changed.



tribution to ‘total national production, :this production remains ‘a.small
fraction of the total meat and milk supply. Because of large numbers,
it is possible to make a greater impact on total national produciion
through modest improvemerts ir yields and off-takes in the conventional .
herds than by a comparatively rapid growth in output from enclosed
farms and ranches, The livestock developinent project in Uganda which
offers the greatest opportunity to quickiy expand production, improve
the  productivity of conventional herds and create a foundation for a
continued expansion of production is the Tick Control Project. =

- This Project represents the first major effort on the part of the
Ministry of Animal Industry fo involve the eniire cattle owning population
in a coordinated developmeni effort, Because of the size and complexity
of the Project, the scarcity of trained staff and the absence of data for
evaluation, it has not been adequately costed or evaluated by the Ministry,
In the chapters which follow, the data are developad to permit an evaluation
of the Projectby geographic area, and realistic costs and benefit projections
are provided, Particular attentionis given to the reasons previous programs
have failed and the potential role of the Projectin promoting rural
‘development, : : R TIN

LAND AND HUMAN RESOURCES

The Land Resource Zones of Uganda

“Formal development planning in Uganda is a recent phenomenon.,
The  first agricultural planning document of major importance is the
Report of the Agricultural Productivity Committee, compiled as a back-
ground paper for the 1955-60 plan period (149).It was the recommendation
of this committee that the necessary data and descriptive material
be assembled to permit indicative development planning. As a result
of this recommendation, a surprising variety and depth of physical
resource data is available for Uganda, However, the final step, the
compilation of the indicative land use plan or map required for regional
development planning has nct been undertaken, ’ I

~ The rationale for compiling an indicative land use map is to allow
disaggregated planning at the national level, It is an aid in siting pilot
projects and experimental stations, in preparing general extension
recommendations and in predicting the impact development programs
will have on farm and national income. In indicative land use mapping,
agricultural regions or zones are defined which are as homogeneous
as possible in the more important physical resources. Zone de:inition may
also take into consideratior economic criteria such as proximity to trans-
portation and marketis, social criteria such as population density, general
educational level and cultural background, Indicative land use maps which
utilize non-physical factors in zone definition are usually termed ‘‘eco~
nomic’’ or ‘‘land resource’’ maps (23;24). ,

In absence of a land resource map for Ugarda, it proved difficult
to evaluate the proposed program for tick control and the other programs
to promote livestock develoyment. To facilitate evaluation, a preliminary
mapping of land resource zones has been prepared which draws upon the
existing physical, economic and socialdatain zone and subzone delineation,
The basis for defining land resource zones in Uganda was two research



‘memoir series published by the Ministry: 6f': Agriculture.r The first
series: described the .systems of agriculture practiced in Uganda (87; 88;
89590 and. 91). The -second described the vegetation and ecological
zones (62). : ~ : e EERERRT S

» Although ecological zone divisions are perhaps the best indication
of land use and agricultural potential, the 22 ecological zones are often
small and irregular in shape. Agricultural practices are not observed
to change exclusively as a result of ecological zones, but change as
the result of many complex factors. In short, ecological zones are
closely correlated with agricultural practices buf must be generalized
into . zones of sufficient size to permit data summary and ease in
planning, ' .

"A description of the range resources contained in the research memoir
does provide a logical starting point in the process of defining land
resource zones, The country is generalized into ten range resource
zones, Range resource zones are composed of one of more ecological
zones. The principal criteria for delineating range resource zones are
the dominant grass species in the natural rangeland and pastures, Zones
are named after either the predominant grass species or some other
easily distinguishable cbaracteristic. The presence of certain grasses
or shrubs are ofic: used as a guide to suggest which crops can be
successfully cultivated and are a rough indicator of the livestock carrying
capacity of the vegetation, The ten range resource zones are thus a useful
index of physical resources and land use potential and are used as .the
basis for the description and delineation of a preliminary economic land
resource zone mapping for Uganda. ‘ , : S

Land Resource Zones Defined

Beginning with the ten range resource boundaries, seven land resource
zones. were defined (Figure 1 and Map 2). The land resource boundaries
are delineated to conform as closely as possible with the existing range
resource zones hut are generalized in most instances along convenient
political boundaries, When county boundaries approximate resource
boundaries they are used as this is the smallest political unit for which
planning data are readily available, However, where counties. are
particularly large or where relief, rainfall or soils cause rapid changes
in agricultural potential, zone boundaries are drawn along subcounty
boundaries. In the Western Region and on Mount Elgon, it is sometimes
‘necessary to arbitrarily construct land resource boundaries along range
resources boundaries and approximate the data for each zone. ,

- For ease of reference, five of the land resource zones are named
after the range resource zones with which they cleosely cuincide and two
for the geographic areas where the zones occur, ‘‘Valley Grassiand’
range resource occurs as part of the vegetative catina within several
'zones and is generalized in with the domi.ant range type., The six land -
resource zones for areas outside of Karamoja are subdivided into four-
teen subzones, The criteria for these divisions include location, intensity
of land use and various economic and social factors. Zones and subzones,
listed roughly.in order of declining rainfall and agronomic potential
in Figure 1, are described briefly, R .
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' FIGURE 1. UGANDA: RANGE AND LAND RESOURCE ZONE DESIGNATIONS*

'A.- Mountain Grasslands 1. Mountain Grasslands
a. Mount Elgon
b. Kigezi Highlands -

c. Ruwenzori Mountains .

. ElephantGrass IL. Elephant Grass
' a. Fertile Crescent

b. Toro—Bunyoro |

C ‘”Ma_iéytiHypatrhenia | - | III Moist Hyparrhenia |

a. Bukedi Plains o
b. Cehtral Uganda Ridge -
9;::'Ankole-—l(igezi Upla'n(vls;

D Dry prarrhéni;i S T IVDry Hyparrhenia -

.~ a. West Teso

: | “b. North Bugahda
- c. North Acholi |-
d. West Nile~Madi - - k

V. Ankole/Masaka Grasslan"df

'}Lpixdetia Kagerensis VI. Loudetia Kagerensis 4

G ":‘?;S‘etar‘ia Incrassata ~VIL Karamoja
‘H. Chrysopogon Steppé
1 ~ Bushland and Thicket

- *Range Resource Zones are described in I. Langdale-Brown, et al., The Vegetation of

‘;llganda and Its Bearing on Land *'-- /*-+-t* - rnca
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MAP 2. UGANDA: LAND RESOURCE ZONES

Pari(

E l»', :l Mountain Grasslond

e
E.::ﬂ"::- Elephant Grass
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] Moist Hyparrhenia
BERNR 20NE BOUNDARIES

== COUNTY BOUNDARIES

7 ~——— DISTRICT BOUNDARIES
/}% Themedo Triondra

Loudetio Kagerensis

Karamojo

: Dry Hyporrhenio



Land'Resource Zones Summarized -

41, Mountain Grassland., This Zone, at elevations:in excess of 5,500 feet,
occurs - in three subzones; Mount Elgon in Bugisu and Sebei Districts,
The Kigezi Highlands in southwestern Uganda and the Ruwenzori Mountains
In"Toro District. They contain less than 3 percent of the total land area
or about 2,100 square miles. Land at lower elevations receives adequate
rainfalls and lands suitable for cultivation support high population densities.

prqgraphy, location and intensive cultivation limitlivestock development,

~II, Elephant Grass. This Zone is comprised of two subzones: the
Fertile Crescent north and west of Lake Victoria and the Toro-Bunyoro
subzone. The Zone occurs at elevations between 3,000 and 5,500 feet
under rainfalls in excess of 45 inches on onz of the largest areas of
well drained fertile soils in Africa. Naturally deciduous and evergreen
forest, it covers roughly 14,000 square miles or 19 percent of the total
Jand area, Principally a perennial cash crop zone, it contains little
natural grazing, But because of the fodder production potential, it offers
exictellent prospects for the development of small scale intensive dairy
units,

III., Moist Hyparrhenia Zone. This Zone occurs between elevations
of 3,400 and 5,500. feet on generally fertile, well drained soils under
rainfalls of 40-65 inches where the climax vegetation would be either
semi-deciduous forest or savanna woodland. It contains about 11,200
square miles or about 15 percent of the land area., Both annual and
perennial crops are grown., It has been divided into three subzones:
the Bukedi Plain lying west of Mount Elgon, the Central Ridge in Lango,
Teso and Acholi Districts, and the Ankole Uplands in western Ankole
District. Because of good rainfall and forage production potential, it
‘could become an important dairy or dairy/beef producing area, combined
with ox-cultivation agriculture.

.IV., Dry Hyparrhenia. This Zone occurs between elevations of 2,000~
5,000 feet on soils of poor to moderate fertility under rainfall of 30-55
inches in areas where the climax vegetation would be orchard savanna,
Rainfall is seasonal, limiting cultivation to annual crops. It contains
-roughly 27,700 square miles or 37 percent of the land area. It has been
divided into four subzones: West Teso, North Buganda, North Acholi
and West Nile/Madi. Because of more seasonal rainfall and lower forage
production potential, areas within the Zone are likely to continue as
(or will develop as) beef/ox~-cultivation agriculture. .

V. Ankole/Masaka Grassland. Ankole/Masaka Grasslands occur between
4,000-6,000 feet in Ankole and Maska Districts, under rainfalls of 30-56

:inches, They are characterized by Themeda triandra. They include
‘roughly 7,000 square miles or 9.4 percent of the land area., Although
.generally considered to be the best natural grasslands in Africa, shallow
soils on hill slopes and seasonally flooded valley bottoms severely limit
‘crop production, The best use of this Zone will continue to be as an
extensive grazing area. S

.-Vl _Loudetia Kagerensis, This Zone is the smallest Zone described
‘and, is an area of seasonal swamp forests in southern Masaka and the
Sese :Islands, It is defined separately because of low agronomic potential
-and location, =~ . - .. N TR ST R R TS TR R

S AP RS T IR
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- VII, Karamoja. This Zone includes :the -entire District. of Karamoja,
~roughly 12,200 square miles or 17,5 percent of the land area. Three
range resource zones--Setaria -incrassata, Chrysopogon Steppe and
Bushland and Thicket--occur with minor exception only in Karamoja. The
complex developmental problems created by unpredictable rainfall and
severe overpopulation in relation to the land resource dictate that this
District be considered as a separate Zone, . :

“In summary, Uganda has an extremely varied climate. and topography

and the agricultural potential varies greatly between areas, A preliminary
delineation of land resource zones and subzones is suggested which
permits a comparison of areas with similar agronomic potential but
differing levels of present development. The land resource zones and
subzones provide the basis for describing existing and potential patterns
of livestock development. Whenever possible, data will be presented by
land resource zone., Where not possible district or regional data are
presented which suggest the general characteristics of each zone,

: INTRODUCTION TO THE CATTLE ECONOMY

“One legacy of the colonial periodin African countries is a requirement
thatall units of government compile statistics on a wide variety of topics,
Although the collection of data has become a habit and is part of the

scipline imposed upon civil servants, inadequate use is made of this

Dt

potentially valuable resource. .

‘. Within the Department of Veterinary Services, monthly and annual
reports are required from all levels of administration, The Department
compiles and publishes an annual report which contains only a fraction
of the data collected by local staff. The unpublished data, if used with
caution, do give valuable information on the livestock economy and land
resource zones necessary for evaluating livestock development projects.

o Cattle Numbers and Density
:f‘y‘izveteiinary scouts and assistants conduct an annual census of livestock
in:the area for which they are responsible, These annual census estimates
-are -available for all years since 1933, The accuracy of estimates,
particularly for earlier years, is not known, but given the organization

of the Veterinary Department, they arebelieved to be acceptably accurate,

o The annual census data collected by veterinary field staff and the
results of a sample census of agriculture allow an examination of population
‘density and ownership between areas and the growth of the population
over time, by geographic area. The cattle population of each of the land
resource zones is summarized for 1968 in Table 1. Roughly 70 percent
‘of ‘the cattle are in areas of moderate to high agronomic potential (Zones
I-IV), 12 percent are in the Themeda Grasslands (Zone V) and 18 percent
are in Karamoja (Zone VII). : Lo

-2The data indicate only minor differences in the average density between
land ‘resource zones with most zones lying near the national average of
‘67 . cattle per square mile. (11 acres per animal). There are, however,
important differences between the land resource subzones, Thecattle
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popvulati“on“ density varies ‘__f_r.qm 120 animals per square mile (5,3 acres
per animal) ‘in the  Bukedi "Plain""subzone ‘to only 9.9 cattle per square
mile (64 acres per animal) in the Toro-Bunyoro subzone (Table 1),

Substantive differences in husbandry and cattle ownership patterns occur
between areas as a result of land resource differences and tribal history
(31, pp. 31-45), In areas south and west of the Victoria Nile, cattle in
grazing areas are owned by Bahima households which normally grow
few crops. Those in perennial crop areas areoften owned by crop farmers
who employ herdsmen., In southern and western Uganda less than 15
percent of all households own cattle and there is less than one head per
4 persons (Table Z2). There is roughly one head for two persons in Ankole
District where about 20 percent of the households own cattle, indicating
that cattlie are concentrated in fairly large herds (Table 3).

In the area east and north of the Nile, cattle ownership is more common
as is the use of cattle for cultivation. In Teso, the most important cotton
growing district, fully 50 percent of the households own cattle (Table 2).
-Most of the households which own cattle have one or more ox teams and
. nearly all cultivated land is ox plowed.

- Only two districts, Teso and Karamoja, have more cattle than people;
with the national average roughly 0,40 cattle per person. Thus there
are some areas with a relative surplus of animal products and some
with relative deficits, but beef and milk are produced (and consumed)
in all districts, Few areas boast production in excess of dietary needs.
Relatively more beef is consumed in the cities and in the Fertile Crescent
where incomes are higher., Teso, Lango and Karamoja Districts which
have the highest cattle population in relation to the human population
are the main sources of trade cattle marketed in the deficit areas.
Something less than 2C¢ percent of the roughly 1.2 million rural households
‘own:cattle or about 300,000 households. :

‘Within each zone, sizeable areas are unavailable for grazing because
of ‘game parks and reserves, forest reserves, tsetse infestation and
because of crop cultivation. Although data on the full range of land uses
are not available, data on land under cultivation, by far the most im-
portant non-grazing land use, is available by county, :

An estimate of the acres of available grazing per head of cattle by
county are shown in Map 3. Map 3 illustrates the variability in stocking
rates between areas and the concentration of cattle in the Eastern Region
and in individual counties of Ankole, Kigezi and West Nile, It is of signifi~-
cance that the cattle population in 28 of 71 counties for which comparative
«data are available declined between 1958 and 1968, Eighteen of the 28
.are within the Eastern Region. These 28 counties contain about one~third
of the existing cattle population (31, Table III). The reasons for the decline
in cattle population are not known precisely, but they certainly include
the growing pressure of cultivation in these counties. '

The concern is often expressed that in zones at or near their maximum.
carrying capacity, animal health projects designed to reduce calf mortality
will be self defeating, This presumes that cattle owners will retain-
additional cattle resulting in more severe overgrazing, a decline in’
average productivity, and ultimately an increase in mortality from
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MAP 3. UGANDA | ACRES OF AVAILABLE GRAZING PER HEAD OF CATTLE BY COUNTY*

1 30-499 ~w.= DISTRICT BOUNDARIES

e s0-999 0 TTT COUNTY BOUNDARIES

100- 14.19
l:l 150 +

*FOR COUNTY REFERENCE NUMBERS, AND DATA FOR INDIVIDUAL COUNTIES SEE APPENDIX TABLE 0
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'TABLE: 14 UGANDA 'AREA:.CATTLE POPULATION AND;; CA’V‘TLE IDENSITY1;

OF.. ZAND: RESOURCE: ZONES, :1968: »

'Vl'i:;,iil.oudetia Kagerensis

493

L1226

16 e
AV

AN |

(Thousands)

LI “ Area o L Gattle s R eren
PR L " Square Cattle per per
Land Resource Zonie' v Miles? 1968 Sq. Mile Animal

I. Mountain Grassland R

;@ Mt.Elgon . 692 31. 48 14 3

b Kigezi 945 8L, 85.4 75
¢. Ruwenzori o 429 - - -
- Total —Average ;% 2 066 - 112+, - =
II. Elephant Grass :
_.a. Fertile Crescent G 7,353 369. 48.7 13 1
'b. Toro—Bunyoro 0o 6, 560 66 9.9 64 '1
Total — Average - ... 13,918 4?5_, 31.3 10 5
Iy e S 2
IIT.-Moist Hyparrhenia F PRE g
a. Bukedi Plain 2,921 350 119.9 5.3
b. Central Ridge 6,680 392 58.7 109
_ ¢. Ankole Uplands 1,560 180, 115.5 5 5
;. Total — Average 11,161 922, 81.6 - A 7
1V.-Dry Hyparrhenia . ' , {
a. North Teso 4,997 587 117.5 5.5
b. North Buganda 7,886 349 44.0 14,5,
.. ¢. North Acholi 6,324 142 224 28.5
d W. Nile—Madi 8,524 182 20.7 ;_\3%0
_ {‘* Total — Average | 27,731 1260 45.4 ... 140
*&*S';&nkole—Masaka Gras'slandgf: f 6,_877 326 474 . Slé7

YTy

& ivig

=
N 5

57.3; . ... 112

W{m!,)l: SRR N

Total - Average Uganda o

o TAAST

.03

15'3',148' S

PN

51

At 4, ‘Areas estimated where possible from that ‘of pohtlcal subdivisions. 'Where zonal
boundaries ‘do riot follow’ pohtlcal boundanes, graphxcal techmques were used Game parks,

were excluded.

'b. Includes Karasuk.



: TABLE\"Z utUGANDA *TOTALf HOLDINGS HOLDINGS WITH COMMUNAL GRAZING

AND HOLDINGS»%WITH CATTLE ‘AGRICULTURAL JCENSUS 1963/64

‘(Thousands)
: (j“:f S (! e Holdings with ,
Dlstnct it e Holdings? Communal Grazing? Holdings‘with.Cattlel}
s oo it emnme - Number: Number.  Percent - -~ - Number- ----Percent
’ Northern Region R o et e S
Lango 708 . 29.1 414 26.9 - 380
- 'Acholi 50 7 10.2 20.2 - e
- W. Nile/Madi 7016, 16 6 23.2 == i
~ Total | _1'9"5"1" 559 200 == -
'Eastern Region - P . - A
‘Busoga 149 0 : 265 17.8 —= -
‘Bukedi 828 281" 340 Lun -
*Bugisu/Sebei 0% 201 © 287 “e -—
Teso 1004 52.0 . 51.8 53.3 - .53.1
~_Total 40,22,; 1268 315 = R
b A e LR ST
Western Region g% B
‘Kigezi -85 203 249 L ~-
~‘Ankole 929’ 19.3° 20.9 19.5 21.9
'Bun)?oro " 40.5 1.9 4.7 == =
" Total 2185£ : 42,5, 19.5 ey ==
Biiganda Region y i‘ e
 West Mengo 124:5' 13.1" 10.5 17,0 136
East Mengo 126. 7 }12: i 8.8 15 7 124
*“Mubende 24 18 15 2.3 9.3
.Masaka 81.2 76 9.3 85 105
-~ Total 357.0° 33.7° 94" 435 ‘1232
TOTAL .UGANDA 1,170.9 258.9 22.1 —— -=

‘a Source, Uganda Ministry of Agriculture and Co-operatives, Report on Uganda Census
of Agnculture Vo!. 1, 1965, Table IX-9. The Census did not mclude Toro and Karamo;a'
Districts with roughly 60,000 and 30,000 hoidings respectively. :

; b Unpublished record of the Census of Agriculture, Percentages of households whlch

‘ sald they had access to communal grazing. Unpubhshed summaries. suggest that roughly the
same proportion owned cattle as reported access to grazing. .y -
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31 1 GAND,A BSTIMATED HUMAN POPULATION AND, CATTL
POPULATION BY DISTRICT, 1969 .

j (Thousande)~ ;
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Total

i Buganda SRRE
W Merigo:
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.. <., Masaka

ERARE ’Total :

TOTAL ‘UGANDA

505 - 408,
* 465 219
579 130
.90 .21
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=
[
(=)
(=}

855 470
‘642 594
571 .87
1,348, 63

2416 719,

PR O 1 b

'-.81
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“ 29
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T

.25
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, 'f31~
46»

243

U

1 5

i
g
20
.‘.g'i':l)\)
iy
.1371
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"33
27
.28

-44

a. Source S R Tabor, “pA frrst Look at the Provrsronal Results of the. 1969 Uganda
Census, Seminar on Population Growth. and Economic Development, University - College

! "'.

Narrobr December 1969 (mrmeograph)

e b So lirce: Uganda Dept of Vet Servrces, Annual Report 1969
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-starvation.. While ,using .this argument as an excuse to do‘thlhiij'g‘ about
disease losses is a ‘‘classical example of negativé thinking’ '(3), it does
raise 1mpor_t_ant questions which cannot be ignored,

- It is paradoxical that, provided bush regeneration is under control,
-contrelled overgrazing for short periods. appears to be a desirable
management practice and the one which will maximize the production per
unit area from Ugandan pastures. Dense stocking rates which force cattle
to graze down the coarse, woody grasses (Hyparrhenia sp.) combined
with the removal by hand of weed grass (Cymbopogon afronardus) permits
the spread of some of the shorter, more nutritious species (Brachiaria
8p., Andropsgon sSp., Panicum maximum, Cenchrus ciliaris and others)
(45, pp. 40-51; 115, p. 17). Intensive grazing also makes for easier ox-
cultivation (57, passim),

In fact, increased cultivation and stocking density in undergrazed areas
would improve pasture quality and total meat and milk production, In forest
and savanna woodland areas the removal of trees for cultivation and
firewood reduces the competition for soil moisture and sunlight and
encourages a more vigorous sward of pasturage. At the other extreme,
continuous cultivation of food or perennial crops may prevent grazing
or fodder production as land uses,

In most conventionally managed Zebu herds, cattle which are not under
the immediate effects of lactaticn, plowing, weaning, disease or prolonged
drought appear to be in good physical condition. Death by starvation is
‘rare. Nevertheless, there is little doubt that malnutrition is the principal
cause of observed differences in production per animal between con-
ventionally managed herds and herds on experimental stations. For these
reasons, in the more favored agricultural areas of Uganda, overstocking
may be a serious problem but is seldom catastrophic. o

. The irreversible expansion of land under cultivation will continue to
retard any general improvernient in productivity and willincrease the lzbor
required to herd cattle and protect fields from trespass. But, the evidence
is -that where there are agricultural alternatives to grazing as a land
use, as there are in Zones I-IV, the cattle population has been voluntarily
controlled before the adventofsevere overgrazing and losses by starvation;
and, tick control should not result in an explosion in the cattle population
in areas with above average agronomic potential. However, lower calf
?ﬁ‘?rtahty will have an impact on the age/sex structure of the herds in
ese areas, ,

--In the semi~pastoral areas where arable cash cropping is not a viable
alternative to grazing as a land use (Zone V and VII), disease control may
contribute to overgrazing and range deterioration, If the full benefits of
production and productivity from tick control and tsetse clearance are to
be realized in these zones, the cattle numbers must be limited to the
carrying capacity of the range land, Reserving land for the exclusive
use of ‘‘medern’” ranching schemes will only repeat the mistake made
‘80 often in Africa of confining the conventional cattlemen to a restricted
acreage, It is also imperative thaet ways be found to facilitate the resettle~
ment of herds in overstocking areas tothose with lower stocking densities,
and where it is necessary to limit cattle numbers, provide households
with alternative sources of food and income, '
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. :Although there are overstocked areas, there is still room:to expand- the
cattle population substantially, The acreage of land available for grazing
and the acres of unimproved grazing required to support one head of cattle
in each district are shown in Table 4. These range from two to five acres,
depending on soils and rainfall, The theoretical maximum cattle population
each district could supportwithout pastureimprovement~--exclusive of game
parks and reserves--is also givenin Table 4, Without pasture improvement
‘the total cattle population of Uganda could more than double from the present
4.1 million to over 11 million head. This increase presumes further tsetse
elimination, bush clearance and the settlement of livestock owners in new
areas, With enclosure and pasture improvement the future cattle population
could exceed this hypothesized maximum, o

f
ol

The Projected Growth of Cattle Numbers
‘Drawing upon historical trends in cattle numbers, knowledge of present
and possible stocking densities and a subjective assessment of growth

possibilities in each district, it is possible to project the probable growth
rate of the cattle population during the next two plan periods. : :
:The long run trend in total cattle numbers over the period 1933 to
1969 has been upward at roughly two percent per year (Figure 2).
Fluctuation in the rate of growth between years is probably exaggerated
but can often be traced to actual events (floods, droughts, migrations,
political unrest, epidemics or price fluctuations), For example, cattle
numbers declined during the war years., This period coincided with the
furthest advances of tsetse fly and rapidly rising cattle prices. Cattle
numbers in 1960-61 declined as a result of unusual weather conditions,
Numbers were up sharply in 1969 because of more accurate enumeration
during a Rinderpest vaccination campaign and the organization of owners
for tick control and also because of declining mortality.

. .The cattle population of each region for the years 1945, 1955, 1967 and
1969 and a projected cdttle population for the years 1975 and 1980 are
shown in Table 5. Positive growth rates of 1.0 percent are anticipated
for the Eastern Region and Karamoja District, where cattle densities
are high and positive rates of 2.3 percent in the Western and Northern
Regions and 3.8 percent in Buganda where the population can expand
more easily, The average rate of growth for the nation should be about
2.5 percent per year or about 0.5 percent faster than the historical
average, If Karamoja is excluded the projected growth rate increases
to: ' roughly 2.6 percent per year, The population should grow from the
1969 estimate of 4.1 million cattle to 5.4 million by 1980, The increase
in: cattle numbers will contribute to an expansion of meat and milk
_production.

Over the next two plan periods a growing proportion of cattle will be on
enclosed farms. The present and a projected breakdown of the population
between conventionally managed herds and enclosed farms and ranches
is shown in Table I. The estimated growth rate of the cattle population
under conventional management is 2.2 percent per year and that of enclosed
farms and ranches, 6.6 percent per year,
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Acresof '-° " Acres Cattle ‘ Potentlal S
Grazmg A Required ~ Population = - Cattle -~ {Percent of
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Northem Reguon o B o a, & tier

Lango 2,204 3.0 409 735

‘Acholi 5,683 3.0 219 1,894
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TABLE 5 UGANDA 'CATTLE POPULATION BY REGION;’ 1945, 195
L1969 AND PROJECTIONS FOR 1975 AND 1980*

(Thousands)

Region .| 1945 1955 1967. 1969 .‘.';;,:.19'.75'

1980 ;‘ -

Pro;ected
G"owth Rate‘
- per Yeard

~ Karamoja -

5 481 696 749

557.‘ o e m
£ 358 s ome w

126"
770
1’057 .

128

, ¥
1,00
el

1.0
e
3.5 5

38

;-3'694' 3780 445

4,765

5431

2.5

*Source of data for 1945 1955 and 1967 Uganda Vetermary Department, Annual Report

: varlous years
co .J.. L

a. Probable future growth rate basedon hlstoncal “trend, 1945 1967 and sub_;ectwe

; aésessment of future growth potentlal 1969 1981

b Excludes KaramOJa, an Eastern Reg"‘n Dnstnct



23"

‘The Age/Sex Structure.inNational:Herd 3/:

In addition to the annual census of cattle conducted by the Department
of Veterinary Services, census-data are also available from the 1963/64
sample Census of Agriculture compiled by the Ministry of Agriculture
-which enumerated herds by age and sex during each of three visits. These:
‘were compared with age/sex data compiled in either 1967 or 1968 by the
.staff of the Department of Veterinary Services, : S

There is substantial agreement between the two censuses as to the
uge/sex composition of the herds by districi (compare Tables after making
adjustment for difference in definitions). The estimated number of cattle in
each category from the Veterinary Censuses for each region is given in
Table 6, and the percentage in each category by district in Table 7.

.- The data clearly illustrate the differences between the eastern and
.western management areas, In Buganda and Western Region, female calves
-exceed male calves in the herds., Herds are oriented toward supplying milk

for sale or family consumption with more than60 percent of the population
recorded as heifers and cows., Yeomen farmers in Zone II and those
farmers with access to milk collection centers are concentrating on
.commercial milk production rather than beef, a factor which will tend
to curtail the growth of the meat supply.

+ " Referring - again to Tuble 6, the ratio of adult females to males is
‘roughly 2:1, The ratio is lowest in the eastern ox-cultivation area where
the economic value of bullocks is greater. In this area the ratio of male
calves to female calves is 1:1. Where ox-cultivation occurs, all male
calves are retained in the herds as potential plowing cattle.

Although the exact number of trained oxen is unknown, it is possible
to estimate their numbers., The percentage of males in the population
of the Eastern and Northern Region districts where ox plowing and cotton
~production occur is roughly 28 percent. That for the Western and Buganda
‘Region districts and that of Karamoja is only 15 percent, There would
need to be at least 100,000 plowing cattle in the Northern Region and
175,000 ‘in the Eastern Region to account for the differences in herd
‘composition,

The contribution of ox=-cultivation to rural incomes is substantial,
‘Uganda leads in the development of ox-cultivation in East Africa (12, p. 3)
.and there were an estimated 84,000 ox plows in 1960, A major proportion
of the land cultivated in the Eastern and Northern Regions is believed to
be ox plowed, but this is inadequately documented. Ox teams of two or
four animals are said to be able to plow one half acre per day and to
supply tractive power for 15 acres of cultivation per year (41, p. 13).
It can be conservatively estimated that oxen are cultivating upwards of

3/ This section and the following one draw heavily on Chapters I and IX of
Uganda, Ministry of Animal Industry, Game and Fisheries, Report of the
Commitiee on the Marketing of Livesiock, Meat, Fishand Their Products
in Uganda (Entebbe, 1969). The author was amember of this committee

~and prepared these two chapters as well as sections on cattle prices
vand cattle available for export, '




TABLE ‘6. UGANDA i} ESTIMATED :NUMBER' OF ‘CALVES,:FEMALES, MALES AND
TOTAL CATTLE, BY REGION, 1967+

R AU S S AR Parviogge g

(Thousands)

Std v £ e "7 (Calves'it+ 5o o - Females. - - Males'sin lir:ir 7:Total Catile
c - oo . o I R Y LT T PR

+

Nogthem 121 385 197 704

Bt Lsi o, 06 L1os.

e
i
Eac S . A T R
S ESTEL RN BN P A :

. K;_!r;liﬁbj;“ 124 452 153 729

EaRe &

Western .

614 2283 882 3780
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-1 'million. acres per year. The standard charge for plowing one acre is.
Shs, 40 with two plowings required for an adequate seed bed preparation,
Thus the value of ox plowing may be on the order of Shs, 40-80 million
-per year to cattle owners. ' L e

The Extraction Rate in Uganda .. ... L0

. .The.data on. the .age/sex structure of the herd also provide a basis.for
a preliminary estimate of the percentage of the cattle population marketed
agnually. or the ‘‘extraction rate,”’ e ey
:wIt 18 first necessary to define ‘‘extraction rate’’ rather carefully., The
-definition in common East African usage amounts to a ‘‘hide extraction
rate,” or the number of hides purchased for export, divided by the cattle
population, Clearly, hide exports are an unsatisfactory index of herd
productivity. In Uganda, sizable numbers of hides are imported from
neighboring countries (141, Chrapt. I). The ‘“hide extraction rate’’ includes
nearly all cattle which succumb to a butcher’s knife regardless of their age
and health plus any fallen hides, Throughout Africa where incomes are low,
cattle about to die of old age and disease are salvaged and the meat used for
family consumption, or the meat is used in lieu of cash to pay for casual
labor, It is particularly difficult to estimate this contribution to the
meat supply.

" A second possible definition of extractionrate would be the ‘‘commercial
‘extraction rate,’”’ This would include cattle slaughtered commercially and
-also those cattle retained in the national herd to increase the size of the
‘breeding herd. Retaining additional breeding stock reduces the number of
cattle marketed in the short run but obviously increases it in the long run,

A final definition of extraction rate we will call the ‘‘marketed extraction
rate,” or the cattle available for commercial slaughter, This latter ratio
is generally lower than the ¢‘‘hide extraction rate’’ but could exceed
.temporarily the ‘‘commercial extraction rate’’ if cattle in excess of
natural increase were to be marketed, It is the marketed extraction rate
which defines the beef supply in any one year, , :

- In an area with a markedly growing cattle population, the marketed
:extraction rate would be expected to be below the national average., -

" The data on herd composition indicate that unweaned calves comprise
only 16.6 percent of the total cattle population, and there ave roughly
41 unweaned calves per 100 cows, Calves born would be considerably
‘greater than this, perhaps 60-70 percent of cow numbers, but because
of high calf mortality and the slaughter of unweaned male calves, it is
doubtful whether more than 15-18 calves would enter the herd per 100
cattle. Adult mortality is not known precisely, The long calving interval
and high calf mortality require that cows stay in the herd to advanced
ages just to replace the present population and to account for the observed
growth in cattle numbers. Only the male calves are surplus for sale in
most herds or at the most 6~7 percent of the cattle population yearly,
In addition, cull cows and barren heifers add to the meat supply.

In 1967, only 882,000 of 3.8 million cattle wére maies pasf wéaning;
age (22 percent). If 35 percent of this group were to be marketed each .
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year==35: percent -of 882,000 or 7-8.percent of: the cattle population- at
‘most 300,000 would be available for sale. To this would be added any
cull  heifers and cows to make up the ‘‘marketed extraction rate.” If
‘“would-appear -that in thé recent past, perhaps 10 percent of the cattle
:population were surplus for sale from Uganda herds. Another one of twc
ipercent may be salvaged and consumed on the farm.

~“The ‘“‘“marketed extraction rate’’ is low in comparison with European and
"North- American figures where the extraction rates in the national herd
-exceed 30 percent, This reflects the late age of maturity of Zebu cattle,
‘high  calf and adult mortality, an emphasis on milk rather than beef
production in some herds, the importance of ox-cultivation in some areas,
the growth of the cattle population, and to a very insignificant extent, the
retention of cattle in the herds past optimum marketing time for social
and security reasons. By comparison, the projected marketed extraction
rate for the Ranching Schemes in Uganda is 20 percent (101, p. 94), or
perhaps twice that of the national herd; this represents the maximum
figure which could be obtained in the national Zebu herd,

. In summaxry, the productivity of the national herd as measured by the
‘marketed extraction rate is demonstrably low, as are other common
'measures of productivity, Present husbandry practices reflect the physical

resources of each area, and, to this extent, cattle are integrated into the
-agriculture of each zone. Programs to modernize livestock production must
~consider many complex factors in devising programs to modernize annual
“production,

THE HISTORY OF GOVERNMENT PROGRAMS
TO MODERNIZE ANIMAL INDUSTRY

“:The decade of the 1960’s witnessed an important shift in Government
-policy toward the cattle industry, Prior to 1960, livestock development
‘had a low development priority and was not thought to offer a significant
“development opportunity, Since Independence, a fact which is by no means
‘coincidental, Uganda has been pressing forward with a vigorous program for
‘the expansion of beefand milk production with a view toward self sufficiency
in milk production and the possible export of livestock products, Livestock
-products are expected to play an important role in the diversification of
the economy. To understand the reasons for the reversal in the felt
prospects for livestock development and the true potential for development,
it is necessary to look at the history of Government attempts to modernize
animal husbandry in Uganda.

Climate and the Introduction of Exotic Cattle

‘The important breeds of the world’s cattle are usually divided intc
two distinct species, the Bos taurus family without shoulder hump and
the Bos indicus (Zebu) species which usually carries a shoulder hump,
‘It has long been recognized that breeds of the taurus group, developed
‘in the temperate areas of Europe, are capable of much khigher levels of
milk and meat production than those of the indicus group of tropical
Asian origin, The differences in productivity result from the higher
‘basic metabolism of the taurus group and their typically faster growth
and maturity. Consequently, early - attempts were made to introduce
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“Sttemperate’’ -breedsi: into.tropical -'areas': as - a ireplacement “for. less
_':‘-p'x_'gdubcti_ve{indicus types. B L P T (S S P e T T

~-+iAlmost without exception, early attempts atthe introduction of temperate
-breeds met with failure., The cattlewere observed to gradually deteriorate,
losing weight and producing at rates well below those obtained in temperate
climates., The experience in Uganda was no exception and of the ‘““numerous
-attempts’’ by both individuals and Government to introduce European
‘breeds into Uganda before World War II, none met with success, Temperate
cattle usually died within months of their introduction (58, p. 118), Because
of early feilures, veterinarians and animal scientists took the position
that ‘‘climatic factors’’ made the probability of the successful introduction
of temperate breeds of cattle remote (35, pp. 73-84; 98, pp. 523-535;
‘14, p. 79). These‘‘climatic factors’’ appeared to include a mix of physical,
‘herd management and social conditions, : '

- ‘Recent experiences in Uganda and in other tropical areas have indicated
that it is the indirect as opposed to the direct effects of climate which were
primarily responsible for the past failures of temperate breeds of cattle in
tropical areas. These include the effects of climate on forage quality,
‘disease transmission and disease vectors. Forage production per acre in
‘the tropics often exceeds that of temperate zones but growth of forage and
forage quality may be seasonal because of fluctuating rainfall patterns.
Most tropical grasses, because of rapid growth and maturity, are high in
fiber and low in digestible protein and energy. Temperate dairy cattle with
higher biological and productive needs, are unable to consume sufficient
energy from grazing ‘‘natural”’ vegetation to maintain production and
rapidly lose condition,

As knowledge of forage production and disease control techniques
improved, exotic cattle were successfully introduced into more tropical
‘areas, For this reason the rules of thumb concerning the climatic condi-
tions where temperate breeds of cattle can be successfully introduced
have been modified. The current rule cautions against their introduction
into areas where the mean maximum daily temperature exceeds 80° F
(277 C) and relative humidity exceeds 65 percent at 15:00 hours, Tem-~
‘peratures above this level can be tolerated for extended periods of time
only if humidity levels are reduced (67, p. 128). The 27° centigrade rule of
thumb presumes that management levels are sufficiently high to provide
year round feeding, either from pasture or harvested roughages, and that
disease will be adequately controlled, Usually temperatures and humidity
above these levels require the use of crossbred or Zebu cattle, ;

In order to compare the 27° centigrade rule of thumb with actual
conditions in Uganda, climatographs for four representative stations are
shown in Figure 3. Figure 4 depicts histograms of monthly rainfall at
these and seven other stations, -

~ Within Land Resource Zones, I, II, IIc and the more favored parts of
Zone V, monthly average temperatures are generally below 27° centigrade
and 65 percent humidity and would be considered acceptable for exotic
cattle introduction following enclosure and pasture improvement. All have
short dry seasons, usually of less than two months and an 80 percent
probability of more than 40 inches of rainfall, Zone I, II and IiIc also
have above average soil fertility, permitting intensive pasture and fodder
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management.“Almost‘all’ of ‘the “dairy farms of Uganda’are located within
these Zones:“or 'sub-zones. 'The-Ankole~Masaka Ranching Scheme: is in
Zone V, .ot o » ? ' R

~However, data from stations occurring in Land Resource Zones IIla
and IIIb, IV and VIII indicate that these Zones must be considered sub-
marginal for the introduction of exotic cattle, except under superior
management conditions. On the average, temperatures are higher, rainfall
less well distributed and soils of lower fertility, making successful
temperate cattle husbandry more difficult but not impossible. Nowhere
in Uganda are climatic conditions severe enough to preclude the use of
crossbred Zebu/exotic cattle by yeomen farmers where enclosure has
‘occurred, allowing pasture improvement, The stage is set for major
changes in husbandry throughou. Uganda with implications for other
aspects of agriculture if a minimum level of husbandry can be achieved
by farmers. The physical factor of climate can no longer be considered
a barrier to improved husbandry. It now becomes a question of overcoming
the secondary effects of climate by obtaining the necessary standards of
husbandry to nullify them,

Development Program Prior to Tick Control

' The slow pace of livestock developmentin Ugandain light of the potential
for development can be attributed to a number of factors in addition to the
perceived low climatic potential. The development policy was the selective
breeding of indigenous local cattle for use by African owners and the
education of the livestock owner in improved husbandry practices,

Although of low production potential, the indigenous stock, are tolerant
of local husbandry practices and were at least partially immune to many
catile diseases, It was felt that significant improvements in production
could be made if African owners would only ‘‘exploit the lead’’ being
given by Government departments and bring their levels of management
to that of experiment farms and stations, ‘‘Overseas ideas’’ of desirable
levels. of milk and beef production and age at maturity were seen as
‘‘fundamentally different than those economically possible under systems
of management--which could be foreseen in African areas,”” (paraphrased
from 35, pp. 74-79). In other words, until farmers demonstrated their
willingness to follow simple management procedures and advice, there was
no point in vigorously attacking the problems of expanding animal
production. The underlying presumption of the limited extension effort
was that a package of improvements was already on hand which would
both materially increase production anc improve owner income,

- The breeds selected for improvement were the small East African
-Zebu, common throughout the Eastern and Northern Region, the long~-horned
Ankole cattle of the Western Region and several intermediate breeds such
as the Nganda cattle of Buganda,4/Of the productive traits, selection

Zebu type, found throughout the Eastern and Northern Region, are
-8mall animals with a well developed thorasic hump and short lateral
.horns, Adult females average 260 kg. and males 320 kg. in farmers
‘herds. The Karamojong sub-type is slightly larger. They are about

‘47 Cattle in Uganda are divided into three breed types. The East African
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i60-percent of the total population and areused for milk, meat and trac-
‘tive -power.: The Sanga or Ankole type, foundin the Western Region, are
large and up-standing with Iong lateral horns and a slight cervico-tho-
racic hump, Adult females average 320~365 kg. and adult males up to
1500 kg, in farmers herds. They are about 20 percent of the total popula-
-tion and are used for milk and meat. The Intermediate or Nganda type
-are crosses of the Zebu and Ankole and exhibit considerable variation
in size and conformation. They occurin Buganda, Toro and Lango. They
are about 20 percent of the population and are used for milk, meat and
occasionally for tractive power (75, passim; 99, pp. 298-308).

was primarily for milk production, because of theimportance of milk in the
local diet and to the successful rearing of calves. Rate of growth or draft
ability apparently were only minor selection criterion (119). Selection was
also attempted for resistance to the tick borne disease, East Coast Fever
(ECF). .

- Research in Uganda and elsewhere has shown that there are definite breed
differences in the susceptibility to ECF. Calf mortality among healthy, well
fed indigenous cattle is on the order of 20~25 percent but mortality among
temperate breeds approaches 100 percent. Research has also shown that a
reduction in the number ofticks resultsina marked improvement in general
herd health and productivity and a significant reduction in calf mortality.
For this reason, a policy of partial tick control was initiated on experimen-
tal stations to reduce calf mortality and other deleterious effects of heavy
tick burdens. Calves were allowed to contract ECF on the assumption that
survivors would have a greater genetic resistance todisease and improved
sttock could be distributed to progressive farmers withless fear of mortal-
ity.

. As part of the presumed package of available husbandry improvements,
the Veterinary Department considered the possibilities of initiating a pro-
gram of tick control in conventionally managed herds. Individual dips were
‘constructed in the 1930’s and a national program of dip construction was
considered as early as 1948, but the expense of constructing the req-
uisite number of dips to deal with the entire cattle population was not felt to
be an economic proposition, However, a research program was begun to find
the best ascaricides for use insuchaprogram if it were to prove practical
at some future date (146, p. 13).

An interesting innovationin the search for an effective extension approach
was initiated about 1944 with the establishmentofa limited number of ‘‘live~-
stock improvement areas.” An advisory committee of both Veterinary and
Agricultural officers was set up in an attempt to take advantage of the re-
search and expertise of both services (58, pp. 116-119), One of the first
‘‘improvement areas’’ was established in Kyagwe County Buganda in the
‘heart of the Fertile Crescent, o

By concentrating extension efforts it was hoped that new practices once
introduced would spread to cattle owners on adjoining farms and in nearby
-areas, To test the possibilities of tick control while avoiding the capital and
recurrent costs of dip tank construction, the practice of hand spraying with
-simple bucket and stirrup hand pumps was introduced. The efforts to initiate
‘hand spraying were moderately successful and by 1949 the hand spraying of
‘cattle in the Kyagwe Countyimprovementareas, was a very popular method
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‘ot tick* control, Many farmers and ‘cooperative societies were induced:to
‘purchase their own bucket pumps (147, p.'12). ~ *° T
i» Because of the progress madeinKyagwe County, in 1949 several livestock
improvement areas were designated in range areas of Ankole District among
Bahima herdsmen. There, according to the officer in charge, ‘‘Cattle are
-owned by Africans, most of whom hold extremely conservative views, es-
pecially in respect to their cattle.’”’ Tick counts occasionally identified over
-1,000 nymphs and adult ticks on individual animals, Less than half this
number can cause anemia and tick bite toxicosis. Spraying with ‘‘Gamatox,”
a newly available inorganic ascaricide, reduced tick numbers by 85 percent
‘and brought marked improvements in the health and general appearance of
the cattle, presumably improved productivity and the ‘‘routine’’ of regular
tick control was accepted. By 1952, 40 cooperative spray centers catering to
about 40,000 cattle were functioning or planned in Ankole. Members paid a
subscription of one shilling per year per animaland were seen to be thinking
“‘in a modern way.’’ Theofficerincharge found the sight of Bahima tribes-
men bringing their herds to the crush on the appointed day of the week and
‘with their own hands using a bucketpump to spray their cattle, ‘¢ a signifi-
‘cant advance.” He concluded thatspraying was only part of a package which
‘involved, ‘‘the gradual acceptance, step by siep, by the African, of advice
~and igsfz:ruction, and much of this can conveniently ibe given by example’’ (22,
pp. 19-26).

The desirability of not attempting disease eradication but maintaining the
natural immunity of the local cattle was stressed in the Annual Report, It
was stated in 1949 and repeated with minor variations through 1958 that ‘‘an
accumulation of evidence from many districts suggested that malnutrition

.and poor husbandry were a far moreimportant cause of calf mortality than
disease per se, and that if calves in East Coast Fever endemic areas are
maintained in optimum condition, mortality from disease is markedly re-
duced’’ (148, p. 3; 117, pp. 391-392). Thereforeit was concluded that simple
improvements in animal husbandry, of which spraying to reduce tick num~
bers was apart, would resultin a substantial reduction in calf mortality an
improved productivity. .

The unstated presumption was that Ugandan farmers were not yet at the
stage where they would benefit from a program designed to eradicate East
Coast Fever. As early as 1950 compulsory disease eradication schemes for
African owners had beeninitiated in other African countries, including South
Africa, Rhodesia, Malawi and parts of Kenya and Tanzania, The schemes in
South Africa, Rhodesia and Kenya had been initiated at the instance of set-
tlers in order to create 2 disease free buffer zone around settler farms, As
Uganda did nothave any large European farms with highly susceptible exotic
cattle, there was no pressure from settlers for protection from ticks on
African small holdings (22, p. 26). As recently as 1957 the Annual Report
stated that the economic importance of (disease) eradication had been ‘‘over
estimated’”’ for African cattle under African ownership (127, p. 7).

Abruptly in 1958, the tone of the Annual Report began to change and it
was concluded that, ‘‘the time will no doubtcome when tick eradication ar-
eas can be scheduled’”’ (128, p. 8). A number of private farmers ohserved
that the regular use of insecticides had permitted farmers in climatically
similar areas of Kenya to introduce temperate breeds of exotic cattle to
their farms and ranches. However, the Veterinary Department, convinced of
the inadvisability ofintroducing exotic cattle, refused toissue the health and



import: permits needed for this importation. Finally in. 1959, two farmers
persuaded the Department that they had only their own money to lose, Both
~owned indigenous cattle and by systematically spraying their cattle were
able to demonstrate that their enclosed farms were substantially free of
ticks. Early importations were restricted to the Channellsland breeds he-
‘cause Jersey and Guernsey were presumed tobemore heat tolerant (98, pp.
123-129). These two farmers were followed quickly by others, By so doing
they provzd that ¢sclimate’® was not anabsolute barrier, that disease erad=-
ication was possible on Uganda enclosed farms and that given sufficient op-
portunity, African farmers could successfully husband exotic cattle.

" The Veterinary Department remainec convinced that climate would
quickly prove too extreme for pure-bred temperate stock. Therefore, a
cross breeding experiment using imported Jersey semen on Nganda cattle
was started at the Entebbe and Nakyesasa Livestock Experimental Stations
in 1959. However, selection of indigenous cattle for disease resistance con~
tinued until 1966, =

. By 1959, high grade and purebred exotic cattler were being successfully
imported by small scale African farmers in Kyagwe County. The stage had
been set 15 years earlier by the LivestockImprovement Area Project which
introduced the improved husbandry techniques necessary for the successful
introduction of temperate cattle. Farmer educational, self-help and tick con~
trol society demanded policy changes and lobbied for tick control legislation,
The pressure for more progressive policies came from the bottom up and
was prompted by the prospects for profitable milk sales to the newly pros-
‘perous coffee farmers and expanding urban population,

The example of yeomen farmers successfully maintaining exotic cattle and
“‘{nsistent farmer demand for legislation to make tick eradication compul~-
sory,’” won over even the most ‘‘conservative’” Veterinarians, By 1960,
farmers, principally in the area around Kampala and in parts of Ankole,
Toro and Busoga were supporting 324 communal spray centers and an addi-
‘tional 329 individual farmers had private facilities (129, p. 5). But, it should
be noted that the hand spraying program had reached less than five percent
of the cattle population (see Table 5)..

. By. 1961, the Veterinary Department asked for disease control ordinances
.which would allow the establishment of compulsory tick control in selected
.areas, In contrast to three years earlier whentick eradication was seen as
‘uneconomic, the Annual Report concluded: ‘ L

Very little canbe accomplishedin terms ofincreased
productivity until Uganda follows the lead of most other
African states and introduces compulsory tick erad-
ication. African farmers have demonstrated the un-
doubted value of exotic stock underisolated regimes of
strict tick control. However, sooner of later the haz-
ards of tick borne diseases will putthese people out of
business unless their complacent and indolent neigh-
‘bors can be compelled to take a more realistic attitude
.towards tick control, If Uganda is to attain the wealth
.from livestockit richly deserves, progressive farmers
‘must be given every encouragement, evenifitinvolves
_exclusion of the poor farmer from the better land (130,

Pe- 5)e.
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. J'I‘his quote is extremely significant for. three reasons, First, compulsion

“rather than persuasion was seen.as being necessary io obtain. compliance

‘among the majority of livestock owners even whentick control was of ‘‘un-
.doubted value,’”’ Second, most livestock owners were still seen as ‘‘com-

placent’’ and ‘‘indolent’’ by which the writer appeared to mean not econom-
ically oriented and therefore slow to change traditional ways, Third, was the

-controversial suggestion that ‘‘poor’’ farmers should be excluded from the
‘better land. This would introduce the criteria of proper land usage and cattle
:management as prerequisites for permission to use land and own cattle, an
‘echo from an earlier colonial period. This argumentunderlies the rationale

for ranching schemes and some other majorlivestock development projects,

. The 1961 Report continued:

The general apathy towards preventive medicine re-
sults in the unnecessary mortality of many thousands
of livestock. So long as the average man can indulge in

.the luxury of regarding his cattle as amark of his so~
cial prestige, rather thana sourceofincome, incalcul-
able numbers of animals surplus both to the economic
requirements of the farm and available grazirg, are left
to die either of old age or starvation (130, p. 5).

.. These ‘statements made in the Annual Report of the Department charged

“with extension work among livestock farmers, indicate a curious lack of

understancing of their economy. It is a prime example of the prejudice to-
ward farmers who own livestock which existed even within the Veterinary

~Department, It alsois anexample of transierring blame for the limited suc-

cess of an extension program to the‘‘conservative’ farmer, rather than ex-

-amining the program for weaknesses. Producers intzrested only in large

‘numbers would be expected to clamor for disease control in any form in or-
“der to prevent mortality., One might have expected this argument to be used

. to explain the surprisingearly success with tick control in southern Ankole,

An alternative interpretation of their seeming ‘‘apathy’’ would be that the

_benefits of tick control using hand spraying techniques were not sufficient
to-induce farmers to incur the costs of tick control except in special cir-
~cumstances. ' .

. Indeed, until just three years previously, the Department held, po"ssibl‘y

~with good reason, that disease eradication was at that time wneconomic un-
~der most conditions prevailing in Uganda. It remains to be seen whether e~
- conomic conditions have changed sufficiently toinduce a majority of farmers
~to.comply with the new tick control ordmances. ;

Breeding and Selection Policy for Indigenous
and Exotic Cattle

As breedingand selection work with local catile progressed, it became in-

i;creasingly evident that the genetic potential of the indigenous Zebu breeds

- for milk production is very low, Data ongeneral herd productivity including
~age.at maturity, lactation lengths, calvinginterval and milk yields from the

- Entebbe and Mbarara Livestock Investigation Center, for Ankole, Zebu and

- Nganda cattle are summarized in Table 8. The records are similar to those

obtained elsewhere in tropical Africa with Zebu stock, Milk production per
lactation averaged slightly more than 200 gallons (900 liters) after records
-of less than 100 days are excluded. Only an occasional record exceeded 300
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+i'“The continued selection oflocal cattle for milk production for the conven-
tional husbandman became tobe seenas a **most futile and unrewarding oc-
‘cupation’’ (69, p. 321), Asa result, the policy was reversed and breeding and
‘selection work with Zebu breeds was abandoned entirely, Purebred Freisian
‘cattle were successfully introduced at Entebbe in 1962 and at Mbarara in
1964 and purebred Jerseys at Nakyesasa in 1964, '

Becuuse exotic dairy cattle introductions were successful, the Department
of Veterinary Services introduced Kenya Boran andinitiated a Red Pole and
a Black Angus crossbreeding experiment at the Ruhengere Field Station,
attached to the Ankole-Masaksa Ranching Scheme. Both the Boran and
crosses of temperate and local Zebu breeds outperform local breeds under
enclosed ranch conditions and crosshreeding is now advocated for enclosed
beef ranches (133, pp. 33-50). Furthermore, it is now presumed that over
{:)he next few generations most Zebu herds will be upgraded with exotic

reeds.

- As- a result, the selection program for superior local stock has been a-
‘bandoned. The limited research capacity is directed exclusively toward the
“production problems of the few thousand enclosed dairy farms and ranches.

~ -Because of their muchhigher productivity and the sizable areas suited for
“their introduction, it is reasonable to anticipate the continued expansion of
the use of temperate breeds of dairy cattle. However, the advantages of in-
‘troducing temperate beef breeds and their crosses over local breeds in beef
‘production are not as great because the heritabilities of the importart beef
traits are high and rapid genetic progress canbe made in a few generations.
‘The present policy ignores the importance of ox-cultivation and the reason-
‘able expectation that most local cattle will continue to use communal grazing
for many decades. But, because East Coast Fever must be eradicated before
upgrading can take place, the eradication of ECF came to be seen as ‘‘the
greatest single limiting factor to livestock development,?”’

' _The first compulsory tick control area was initiatedin Kyagwe County in
1964, about half of Uganda was gazetted fortick control in 1967 and in July
‘1968 the Minister of Animal Industry,Gar .and Fisheries issued an ordin-
ance making most of Uganda a‘‘tick free. ea,’”’ It is now the legal respon-
sibility of farmers to control ticks. Under the ordinance persons found with
ticks on their cattle can be prosecuted, The Tick Control Project was ini-
::iiated in order to enable farmers to comply more easily with the new or~
inance,

" _‘Many factors will determine the eventual success of failure of the National
“Tick Control Project, First, can the technical and organizational problems
"of the Project be resolved? Their resolution requires greater attention to
“planning and project management than evidenced in the pasti, and a major
‘commitment on the part of Government to underwrite the necessary in-
‘frastructure and recurrent cost to make the Project a success, Lol

"‘Second, is the ‘upsurge in tick control a genuine awakening of farmers ,
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TABL"“ '8.:-MBARARA AND: ENTEBBE: MEANS. OF PRODUCTIVE TRAITS; —
’ ANKOLE EAST AFRICAN ZEBU AND. NGANDA FEMALES

" E:A.Zebu? - .- Ngandw.

“Number of Records R

- Ankole?
(Mbarara) (Mbarara) {Entebbe)
; o First . Mature First . Mature All
Y .Tralt ;".,‘:; . Lact. Lact.. : L'a'ct.‘»” 3 Lact. Lact.
"‘Lactatlon Mdk Yield b)) 1662“ S t1045 1346 1356 2270
’~;~Length of Lactatlon (da) 3. .. .238.. .. . 244 226 267
Length of Dry Penod (da) —— 9? — 106 o 153
Calving Interval (da) R 342 — 347 420
Age Flrst Calving (Mo ' 5LB vy e 51.7 — 42.0
42 26 37 440,

~~ a. Source: G. D. Sacker and J. C. M. Trail; “A Note on Milk Production of Ankole Cattle
in Uganda,” Tropical Agric., vol. 43, no. 3,1966. Records below 100 days excluded or roughly
24 percent of Ankole and 35 percent of Zebu records. Completed during the period 1956-1961.
Cows milked 2 times daily and calves bucket fed.

b. Source: P. Mzhadevan and J. H. S. Marples, “An Analysis of the Entebbe. Herd of
‘Nganda Cattle in Uganda,” Animal Prod., vol. 43, no. 1, 1961. Lactations below 100 days
exoluded and yields after 305 days ignored. Penod of analysxs 1946-1960. .
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TABLE 9. ENTEBBE LACTATION AND ANNUAL MILK PRODUCTION AVERAGES
AND CALVING INTER‘ FALS’ OF TEMPERATE BREEDS, EXPERIMENTAL AND
COMMERCIAL HERDS

w €H

U‘

Ugnlnda Dept Vet Ser Annual Reports, 1964 1965 1966

Uganda,” Trop, Agric., vol. 44, no. 1, 1967.

1962-1966
305 Day S
Average Annual Calving ‘
. Milk Yield Lact. .Milk Yield Interval - Lact.
(eal) — (lit.) No (gal.) (lit ) (days) No.
leestock Experimental Statlona
Frlesmn (helfers) 760 3480 57 702 3190 _— -
! i A SRR T T BT »;i"y!“vig
Fnesxan (cows) 850 3870 47 782 3560 - 450 47.
14 5 . [ Vg Poutd R IR
»"vn“ - Commercial FarmP o
Ftieéianr 704 : 3200 16 643 2920 447 715
441 m“ 2220* ST g v 452 2050 o 819 - 27
""" PLETNIREY el L b '3 ’I ‘. ."; e o
Guemﬁég;?fi 508% 981071 -1 102 501 2280 L4197
: L T L g

b.H. J. S. Marples and T:C.omz Trall ‘“Analysxs of a Commerclal Herd of Dalry Cattle 4n
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motivated: by the economic benefits of tick control or is it in response to
somerdegree of compulsion from the new legislation? For various reasons
cotton:and coffee, the major cash crops, are becoming less attractive and
hence farmers are taking a greater interest in improving or establishing
a-milk or beef enterprise, Some farmers in Buganda have uprooted coffee
to .establish pastures, Enclosure is becoming much more attractive as pas-
ture improvement is necessary before the introduction of exotic stock.

Thirdly, can a tick control program succeed where communal grazing
remains the rule? Will productivity increases accruing to the typical live-
stock owner be sufficient to guarantee the willing compliance of 100 percent
of the livestock owners, This will be necessary to eradicate East Coast
‘Fever. » e

. These three areas of questioning will be the central themes of the"sections
which follow, ' '

. THE EVOLUTION OF THE TICK CONTROL PROJECT

. The planning and evaluation of projects of the size and complexity of the
Tick Control Project are new to the experience of the Ministry of Animal
Industry. Indeed, it lacks both the staff and the data for planning and evalua-
tion. As a result, the program oftick control was to evolve by a process of
trial and error, and the solicited and unsolicited offers of foreign assistance
and advice rather thanby deliberate planningafter consideration of alterna-
tives, costs and the experience withsimilar programs in neighboring coun-
tries. It also lacked a clear rationale for determining the appropriate size
of the investment in the program, _

In planning, costing and evaluating development projects or on-going pro-
.grams, appropriate goals can be established only after considering the con-
straints of budget and manpower and the other priorities which compete for
scarce rescurces in a low income country. N

Animal health programs in Africa have always been highly subsidized.
Typically, services are provided free with only minimum charges for vac-
cinations and drugs. Disease control is considered a public good because
the entire society benefits from greater meat and milk production and the
resultant lower prices, Furthermore: many disease control programs cannot
be organized on a private basis. '

Except for the most dangerous infectious diseases for which inexpensive
vaccines are available making eradication practical, the choice in health
control programs is usually between disease eradication and the control of
disease losses. Providing the relevant data is available expenditures on
specific disease control (or eradication) programs would ideally be expanded
until the marginal expenditure on control would equal the marginal rciurn
‘in greater income which could be attributed to that program, In the case of
geveral competing disease control programs or development projects, each
program should, intheory, be expanded to the point where the marginal ben-
efits accruing from eachprogram would be equal. There is no guarantee that
the optimising point will be the same for the individual livestock owner as
for the national economy. More formally, a divergence might exist between
- the private and the social net marginal product justifying public participa-
tion and subsidy. . : ; : SN .
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" Because of a diversity of national development objectives and many un-
knowns, it is seldom possible to achieve an optimum allocation of funds or
to..achieve a perfect ranking of development projects, It is, however, pos-
sible to investigate the probable financial benefits and costs of projects and
the relevant social benefits and costs, In the broadest terms, the objectives
of the overall livestock development program are toincrease the production
of meat and milk as rapidly as possible, consistent with the objective of in-
itiating a broad based advance in household and national income.

The technical and economic considerations which shape the design cost
and evaluation of the Tick Control Project are complex. It is not a matter
of controlling or eradicating a single disease but rather a combination of
four diseases and their vectors and the related secondary infections and de-
bilitation from parasitism. Briefly, there are three alternative objectives
for the Tick Control Program which could be adopted either in toto or se-
lectively by area,

A, The first alternative is disease eradication through tick eradication.
Early documents relating to the program proposed a once and for all tick
eradication program supported by an elaborate program to prevent the rein-
troduction of the economically important disease vectors. A tick eradication
program is now generally conceded to be beyond the resources of society at
this time because of the multiplicity of ticks and diseases, the climate and
vegetation, the prohibitive initial cost and the absence of appropriate tech~-
nology.

- B, The second alternative, usually termed disease eradication, would be
the implementation of a program sufficiently rigorous to eradicate the most
economically important disease, East Coast Fever, East Coast Fever can
be eliminated by reducing the incidence ofits only vector, Rhipicephalus ap-
pendiculatus, to low levels; East Coast Fever has been successfully erad-
icated from Southern Africa in this manner. A program with this objective
would be considerably less expensive but would require sizable recurrent
expenditures for the indefinite future and a rigorous enforcement of control
measures,

C. The third alternative would be a progr.-a designed to substantially re-
duce the numbers of ticks and the high mortality associated with tick borne
disease, but which would rot attempt to eliminate disease, This last alterna-~
tive, usually termed partial tick control, would be the least expensive alter-
xllatlve to implement and could be terminated without risk of severe disease

osses,

- Although the eventual objective must be to e'iminate all disease, the im~
mediate choice is between disease eradication and partial tick control, Be-
fore budgeting the Tick Control Project, the arguments for each approach,
the experience with eradication programs in neighboring countries, and the
experience with the early programs in Uganda, require study. The four
‘diseases~-~ East Coast Fever, Anaplasmosis, Red Water and Heart Water-~
and their principal vectors are discussed in greater detail in Appendix I.

-

Partial Tick Control Verzus Disease Eradication
for Conventional Husbandmen :

Althbugh fhé objective cf the Uganda Tick Control Project is often  stated



41

to be;the eradication of all ticks and as a resilt, all tick borne disease; the
probability of eradicating any species of ticks and any of the diseases except
-Edst Coast Fever is remote. The term, disease eradication is more appro-
priately used to mean solely the eradication of East Coast Fever, :

'The protagonists for disease eradication argue thatthe calf mortality re-
sulting from ECF is sohighthatthe added risks and expense of an eradica~
tion program are justified for conventional herds. The primary vectors of
four major tick borne diseases are present throughout the zones of higher
agronomic potential in numbers sufficient to infect most communally grazed
animals early in life, The 70-75 percent of the calves which survive are
naturally immunized against these diseases. Adults maintain their immunity
by periodic re-exposure to infection, A tick eradication program which re-
duced ticks to low numbers could result in an adult population of animals
highly susceptible to all four diseases. Should the program break down for
any reason, death losses from three of the diseases--Anaplasmosis, Red
Water and Heart Water--could be minimized by drugtreatment and if nec~
essary vaccination, butlosses from ECF could be severe as neither specific
drug treatment nor vaccine is available, Should current research to develop
an ECF vaccine prove successful, there would be less danger of epizootics,
prgtwiided the cost of the vaccine is not prohibitive for use with indigenous
cattle,

"Ranches in the tropics and semi~-tropics, where ECF does not occur or
has been eliminated, practice partial tick control, spraying or dipping cattle
at intervals to reduce tick numbers. Calves contract the tick borne disease
when they are least susceptible (and least valuable); and adults through pe-
riodic challenge retain their immunity. Any new stock introductions are ar-
tificially immunized by vaccination., Under the non-intensive cattle manage-
ment practices on both ranches and in conventional herds, the returns to di-
sease eradication above the returns to tick control may be slight,

~ Protagonists of disease eradication sometimes contend that partial tick
control or a poorly executed control program will expose many ticks to ap-
plications of pesticide which are not lethal and thus speed the development
of acaricide resistance in the tick population, The weight of scientific evi-
dence is that nearly perfect control, with only a very few ticks surviving,
results in the greatestselection pressure for resistant ticks with the poten~
tial for the most rapid resistance build-up, Resistance to acaricides has ap-
peared wherever acaricides have been used for a suf:icient period of time,
It should be noted that resistance to toxaphene, the acaricide of first choice,
has already been reported intwo areas of Uganda, (59; 133; and 158). There
is no evidence that a partial tick control program will result in the more
rapid development of acaricide resistant ticks,

- Protagonists of disease eradication also contend that the eradication of
East Coast Fever is necessary to protect the exotic cattle which have been
introduced by yeomen farmers on enclosed farms and ranches, The enclosed
farms in Uganda are not continguous and are surrcunded by grazing land
under conventional land usage. Yeomen farmers must take precautions to
.prevent the invasion of disease infected ticks from communally grazed cat-
tle. The bite of one Rhipicephalus appendiculatus tick infected with Theileria
parva (East Coast Fever) is sufficient to. kill 90 percent or more of exotic
and 50 percent or more of crossbred exotic cattle, Some farmers, on the
advice of the Veterinary Department, have resorted to double fencing bound-.
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aries, particularly 'if they adjoin communally grazed land or roadways, Ir
Ppractice, double fencing is seldom necessary except to protect very valuable
imported pedigree herds which have no immunity to any of the tick borne di-
seases, Almost all enclosed farms find it necessary to spray or dip their
cattle twice weekly, as opposed to the once weekly which would suffice if all
cattle were under strict tick control. The commonly used acaricides have
sufficient residual toxicity to kill any ticks picked up between a three day
spraying interval. Yeomen farmers who do not follow a rigorous schedule of
twice weekly spraying do risk the occasional loss of animals to tick borne
diseases, They must also provide water and all necessary grazing so that
cattle need never leave the farm.

The direct costs of tick control to yeomen farmers are at least two to
three times greater than they would be if disease were to be eradicated gen-
erally, For this reason, yeomen farmers favor compulsory disease erad-
ication in order to protect against occasional (and avoidable) death loss and
to reduce their control costs, However, particularly at current milk prices,
the benefits derived from the eradication of disease on enclosed farms are
far in excess of cost. It can be legitimately asked if the 97.5 percent of cat-
tle owners who do nothave enclosed land should be required to eradicate di-
sease at considerable cost and at great risk to their own cattle in order to
protect comparatively advantaged yeomen farmers. Infactsome individuals
have suggested that yeomen farmers, as well as conventional farmers,
?h'otild pay a cattle tax to support general tick control in any disease erad-

cation area,

~ Protagonists of disease eradication argue that once disease eradication is
achieved, it will be possible to upgrade local cattle with exotic blood through
an expanded artificial insemination service, However, climatic data ciearly
place most of Uganda in zones marginally suited for the introduction of tem -
Perate breeds of cattle without intensive management practices, It is felt by
most authorities that upgrading with temperate breeds is not feasible except
on enclosed farms and where improved grazing and water supplies and im~-
proved general health care can be provided. Without these complementary
improvements, high mortality, poor reproductive performance and poor
growth are expected to cancel out any gains from upgrading. In short, the
eradication of East Coast Fever is a necessary step for the successful in-
troduction of temperate breeds but it is not a sufficient one. Past project

Unfortunately, the improved breeds of Zebu cattle arealso hishly suscep-
tible to ECF. These include the Kenya Boran and the Asian Sihiwal (110).
However, it has not been conclusively proven that under conventional hus-
bandry these breeds are significantly more productive than the indigenous
cattle, Nor has itbeen established that there are substantial benefits to local
cattle owners from disease eradication in excess of the benefits of partial
tick control. Itis generally conceded that if the tick burden is reduced to the
point where anemia, tick worry and tick toxicosis are no longer problems,
no significant further improvement in productivity of African cattle will oc-
cur from disease eradication except a possible further minor reduction in
calf mortality,



43

‘The :Experience with Tick Control
=7 77 -in Eastern Africa -

Perhaps the most compelling reason for opting for a program of partial
tick control at the present timeis the poor success record of other African
disease eradication programs. It has been claimed that none of the many
schemes, after which the Uganda Tick Control Project has been modelled,
has been successful, in eradicating disease permanently, and many have
been abandoned completely (78, p. 70). No analysis apparently has been msade
of any of the unsuccessful projects nor was it possible to study any of them
at first hand, Impressions gleaned from interviews in Uganda and from the
Annual Veterinary Reports of Kenya, Tanzania, Zambia and Rhodesia sug-
gest that a number ofinterrelated reasons were responsible for the failures
(see also 8, pp. 343-329; 97, pp. 206-214; 167, pp. 126-135).

The reason most often given for scheme failure is the lack of long term
cooperation by conventional livestock owners with the program of disease
eradication. Owners quickly observe the benefits of controlling ticks, Cattle
usually gain weight, their coatbecomes less starred and within months, calf
mortality is sharply reduced. Cows increase in milk production and conse-
quen?ly calves also appear more thrifty, Cattlemen have long known the val-
ue of reducing tick numbers as a method of improving general herd health,

The improvement in herd performance initially makes the dipping scheme
popular and farmers willingly pay part or all of the cost of scheme opera~
tion. Problems arise after the dips have beenin use for several months. As
tick numbers decline, the farmers begin to lose interest in bringing their
cattle to the center regularly. Ticks so fewin number as to escape detection
on casual inspection are sufficient to maintain the races of ticks and to
transmit disease. Attendance is less regular when farmers are short of cash
before the start of the harvest season and at peak labor periods during the
planting and harvesting of food and cash crops. Where herdsmen are em=-
ployed or herding is the only activity of the men, herds tend to be brought
more regularly. Small herds are less regularin attendance. In short, cattle
are usually one of many enterprises and although the owners appreciate the
value of partial tick control, there may notbe sufficient additional benefits
for them to comply with a program of disease eradication,

Tick control schemes in African countries oftenhave as a first objective
the protection of settler or yeomen farmers and only secondarily the pro=-
vision of disease control service for conventional owners.

The approach to owners has been paternalistic and little effort is made
to'involve them in the planning and operation of the centers, The usual pra¢-
tice is to subsidize service for an initial period with the intent of raising
fees to»cox’rer the entire cost ‘‘once the value of tick control has been dem
onstrated,” :

: 'A full economic charge for disease eradication schemes in Kenya is es-
‘timated to be in the range of 20-30 cents per head per week or only Shs,
10,560-16,00 per head of cattle per year ($1.560-$2,25 per year), (152). How=
‘ever, as most other veterinary services areprovided free compulsory fees
:are regarded as a tax on cattle, - : L o

E:In‘addition. the proﬁ"tabilit'y of tick control for the ’6wneré~ is 'assﬁhie'd.:i'a;.hfci
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little attention is given to the true-costs to the owners in relation to im~-
provements in his standard of living which canbe directly attributed to tick
control, Because the cash cost per head appears to be low, it is assumed
that-owners should willingly pay fees to achieve the presumed benefits of a
major increase in income. Failure to support the program is therefore ac-
cepted as further proof of the perverse economic nature of cattle owners.
However, the first consideration in scheme developmentis to minimize the
Government capital operating costs and insufficient attention is given to
minimizing the non~cash costs of owners, For example, centers are widely
spaced (up to 5 mile radius served), making the physiological and labor
costs of moving cattle long distances on foot high.

Schemes failed because the Veterinary staff presented their program as
a ‘‘service’’ without first considering the real cost to owners. The cattle
owners donotunderstand the technical considerations whick dictate that cat-
tle be dipped regularly in disease eradication programs, nor could they un-
derstand why they should be compelled to participate at considerable cash
cost and inconvenience to themselves. The attainment ufdisease eradication
does not raise incomes substantially (see Tables 20 and 21), nor does it in-
itiate a chain reaction of generalimprovementin other husbandry practices
sufficient to make tick control highly profitable for conventional owners. An
unquantifiable cost of the schemes is the fact that the Veterinary staff to
whom the owners are expected to turn for advice on other matters, are often
th¢=é ones responsible for collecting fees and compelling attendance (167, p.
126).

Prior Experience with Tick Control in Uganda

: An-earlier section included a hrief description of a short-lived program
of “‘livestock improvement areas.’’ It was indicated that through these areas
it.was hoped to introduce a package of husbandry improvements to the con-
ventional livestock owner; with part of the package, partial tick control,
Owners were encouraged to spray their cattle, using inexpensive hand op-
erated pumps. With the hand spraying program the Veterinary Department
hoped to reduce the severity of the tick problem but to avoid the capital and
recurrent costs of disease eradication. After 20 years of promoting hand
spraying less than five percent of the national herd was under even periodic
tick control, However, some hand spraying centers are still in operation. To
gain insight into the probable reasons for the general failure of this pro-
gram, a more specific description of the program is required, E

Hand Spraying Programs

A typical hand spraying cooperative society consists of ten to fifty owners,
owning from 50-500 head of cattle, The society members are assisted in lo~
cating a site for a spray crush whichis then cleared of trees and other veg-
etation., The crush, large enough to hold 5-10 cattle standing in line is con~
structed of green logs and poles cutfrom the site or from the nearby bush.
The life expectancy of crushes constructed with green poles set in the
ground is 6 months to one year, Within this period, termites will rot the
posts and the crush will need reconstruction. In order to make the crush
strong enough to hold nervous cattle while their ears and undersides are
sprayed, crushes are constructed with nearly solid sides, making it almost
impossible to cover the animal thoroughly with spray material, The society
'{s expected to collect funds periodically topurchase acaricides. Frequently,
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when funds are exhausted orthe crush collapses, the society dissolves until
they are encouraged by the Veterinary Assistant (or ordered by the local
tchief) .to collect more funds and to construct a new crush, '
-#1The evidence is that the rather cursory spraying carried out by a major~
1ty of these societies is not sufficient to reduce ticks or calf mortality to
any extent, However, tick numbers may be reduced sufficiently to improve
milk yield and the general condition of the cattle where tick burdens are
particularly heavy. The two areas where hand spraying did catch on were
‘areas of particularly heavy tick burdens -- Ankole and southern Buganda,
The promulgation of tick control rulesin 1967 and 1968, which made it com~
pulsory for all farmers to control ticks, resulted in a rapid expansion of
hand spray crushes throughout the country. Cattle under some form of tick
control is said to have increased from spercent in June 1966, to 41 percent
in June 1968, There were an estimated 3,200 functional centers in July 1969,
However, a Veterinary Department survey team reported that they were
very poorly attended and that junior staff exaggerated the numbers of cattle
using the centers (137).

The hand spraying program has had only spotty success for the following
reasons: _

1. Thé spray crushes are not permanent and required
almost continual maintenance,

2. Crushes are poorly constructed andin a mannerthat
makes it nearly impossible to do a thorough job of
spraying cattle.

3. Hand spraying is slow if more thana few cattle are
involved and requires a great'deal of hard physical
labor. At many centers, water is not available on
:he site and must be carried to the center by por=-

ers, '

4. Societies are transient and poorly organized and the
- large numbers of centers make effective supervi-
sion impossible,

5. In some areas hand spraying is not an economic
practice for the farmers,

Despite the above criticism of hand spraying for a comprehensive pro-
gram, it still finds application on small enclosed farms where not more
-than 10 or 12 cattle are involved. It may also have application where herds
-are small and travel is difficult such as in mountainous areas or in densely
settled crop areas, Permanent crushes of treated timber and convenient
.permanent water supply would appear to be prerequisites for a successful
‘local program, The Veterinary Department might also encourage the spread
of custom hand spraying observed in one area of Teso. School leavers,
trained in hand spraying technique and provided with a pump, travel on a
regular circuit of community centers by bicycle, spraying cattle for a fee.
Hand spraying equipment is also being stockpiled for use when disease con~-
trol quarantines require that communal facilities be closed, :



gy_g.'gweg- County Pilot Disease Eradication Scheme 5 .

In 1964, the newly independent Government, with the active assistance and
encouragement of USAID, initiated a pilot disease eradication project. The
area chosen for the pilot project was Kyagwe County, lying 10 miles to the
‘east of Kampala, Itis «diamondshapedarea of 1,124 square miles (720,000
acres), with a cattle population in 1966 of 55,000 head, indicating a rather
dispersed population of one animal per 12 acres (53 per sq. mile). 1t was
considered to be sufficiently well isolated to attempt disease eradication,
For various reasons, including the rather large number of functioning hand
spray crushes, ownersinthis area were considered to be more economical-
'1ly oriented. This scheme is now considered tobe a subproject of the greater
Uganda Tick Control Project. : ‘

" The choice of facilities was the first concern., The coffee/banana shamba/
forest remanent vegetation withnearly continuous cultivation on better soils
‘make it difficult to move cattle, The first 24 centers were 12 conventional
spray races, constructed for communities with sizeable cattle populations,
and 12 transportable motorized spray crushes, for usein communities with
smaller populations, These two types of facilities areno longer being con-
structed because of high on-site construction costs (Shs. 22,000 per center)
and high recurrent costs. The remaining 74 centers were a modified spray
race/dip tank construction known as the Kampala spray bath.6/ This facility
could be constructed for about one~third the cost of the conventional spray
race (Shs. 7,000), and it was hoped that the Kampala spray bath could be
used throughout the coffee/banana zone (151, passim),

All three types have experienced high maintenance costs, frequent break-
down of the mechanical equipment and requirea high degree of supervision
because of the mechanical equipment. For these reasons, the Department
has decided touse dipping tanks exclusively in the national control program,
In early discussions of the scheme (1963-64), it was agreed that the cattle
owners should pay a fee whichwould covera major share of the cost of op-
erating the scheme. The proposed fee was Shs. 0.25 per head per week or
Shs. 13.00 per year ($1.85) (152, passim).

Because agreem'ent could not be reached quickly on either the size of the
fee or the method of collection, free service was initiated. Once the prece=-
dent of free service was established, it proved very difficult to persuade

57, For dataincludedin this sectionl am”pai'ticularly indebted to Dr. Andrew
Antronian, USAID, Uganda, and the Veterinary Department staff in
“"i’Kyagwe County. - | R

6/ The Kampala spray bath combines a walk through dipping tank about 3
~ feet deep with a modified spray race, The spray nozzles, which are pow-
‘ered by a2.5H,P, engine, wetdown only the animal’s back and head. The
engine and pump can also be used to fill the tank and spray reservoir.

Its advantages are similar to the standard spray race but the spray bath

is less costly to construct and maintain, For a detailed description and
discussion of the advantages and disadvantages of various types of tick

" control equipment and techniques used werldwide, see 7 and 92 and in
?gtllthern and Eastern Africa see 13, pp. 88-91; 40, and 76, pp. 93~
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owners to‘t houlder even part-of the cost of operation, Central Government
(Ministry ot Finance), which had been'assured before the scheme began that
recurrent costs would be covered by scheme revenue, was unwilling to'as-
sume responsibility for recurrent cost on even a temporary basis. Conse-
quently subsidies had to come largely from the operating budget of the De-

partment of Veterinary Services and from loan funds.

_T.he problem then arose as to the most satisfactory method of colleétiﬁg,
the farmers’ share of the cost, Suggestions included the following: « -: i

1, General revenue of the local government, tapping
the expected increase in local income tax revenue,
Local councils in Kenya and Tanzania are in some

“instances subsidizing tick control schemes. How-
-ever, the county government refused to undertake
this added financial burden. :

2,'A special cattle tax payable on each head of cattle
“~owned, including those on enclosed farms. It was
~argued that (a) all livestock owners would benefit
:from general tick control; (b) conventional owners
taxed in advance for tick control would be more
inclined to participate regularly to get their mon-~
ey’s worth; and (c) it would simplify the problems
of collection, finance and administration, This sug-
gestion failed because of general opposition to a tax
on cattle ownership. :

3. The financing of local costs through the formation
of voluntary cooperative societies. The coops would
monopolize use of the Government financed com=-
munal facilities and only paid up members could
participate, Individuals who did not want to partici-
pate would be allowed to treat their own cattle pri~-
vately. ‘

~This last proposal has been adapted. Society members in Kyagwe are now
paying fees sufficient to cover local costs. The positive features of this ar=
rangement will be spelled outin more detail. The formation of the coopera-
tive societies involves cattle owners in the planning and in the operation of
the facility, In most instances, former hand spraying societies can be con-
solidated to form the new organizations. The societies give the Veterinary
staff a point of entry for the extension of new practices and an opportunity
to explain in detail the reasous for tick control, Community influence and
sanctions can be mobilized to encourage voluntary compliance and if nec-
essary to demand the enforcement of rules on c~ttle movement, sales and
the like. Early hand spraying societies sponsored under the Livestock Im=-
provement Area Program in Kyagwe County had persuaded local officials
to make and enforce local regulations relevantto tick control -- a very real
reason for the successful early program in Kyagwe County (161).

Fees vary to reflect local costs and services offered, and to some extent,
operating costs are reduced by community labor. The local societies are
being grouped into cen’ral unions which are assuming responsibility for
ordering and supplying necessary commodities for the scheme. When ‘and if
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_conditions .warrant it;,‘uniohs}éaﬁ%:expand‘ into other lines such as the aupply
of: d'ia.iry.-equipm ent and-feed, :artificial insemination, product marketing. and
the:likes:

~The.capita1 aevelopmentcost1or Kyagwe County pilot project was approx-
imately Shs, 1,580,000 or Shs. 32 per head, of which Shs. 900,000 ($115,000)
was provided by USAID as equipment and acaricide. The loan funds were in
many respects only a minor part of the USAID contribution to the project.
Much of the planning, budgeting and subsequent documentation, as well as
project implementation, were provided by USAID technicians, The Kampala
spra; bath was designed and perfected by a USAID technician and assistance
was provided in the testing of various acaricides.

The estimated annual recurrent budget, excluding the tickicide cost, is
estimated to be Shs. 307,000 for a target cattle population of 5¢,000 head,
making the estimated subsidy Shs. 6.00 per year per head of cattle served.
The estimated cost of the recommended concentrations of toxaphene, the
acaricide in use inthe scheme, adds an additional cost of Shs. 4.00 per head
per year, Thus, the total cost of tick control in this scheme, exclusive of
the amortization of the capital and development costs, is estimated to be
.roughly Shs, 10.00 per head peryear. Costsin Kyagwe County are compar-
able or slightly below those experiencedin Kenya, or roughly Shs, 10-15 per
head per year. .

The Kyagwe County scheme is generally considered to be a successful
project and its ‘‘success’’ has been cited as the reason for the expansion of
the Tick Control Program to the restofthe country, It has been successful
in that facilities for tick control have been made available to every owner
in the county who supports the society.

Although highly subsidized, the scheme has not succeeded.in achieving 100
percent weekly participation of all owners, Itis claimed that 100 percent of
all the cattle are sprayed during any month, but not all of the cattle are
sprayed each week. Tick counts made at control center by Veterinary staff
usually identify 2-5 nymphs and adult ticks per animal, with tick numbers
rising rapidly following an equipment breakdown. Average weekly partici-
pation, based on a target adult cattle population of 45,000 head, ranges from
70-85 percent and is lowest in the pre-coffee harvest season when farmers
lack funds. This level of compliance is sufficient to bring the tick popula-
tion to afraction of formerlevels, butis probably not sufficient to eradicate
ECF. : '

Deaths attributed to ECF in calves or adults are rare and no local epi-
demics have occurred, suggesting that calves may still contract the disease,
but, as expected, experience a much lower mortality (see Table 17), Al-
though tick counts are being made on a systematic basis to assess the com-
pleteness of control, no research is being carried out to determine if the
ultimate goal of disease eradication is being achieved.

In summary, the Kyagwe County scheme is not succeeding in eradicating -
ECF nor does it achieve 100 percent compliance of all livestock owners.
The losses due to tick burden and calf mortality have been markedly re~
duced. It has succeeded as a partial tick control program. Perhaps the
greatest achievement of the pilot projectis the evolution of a rather differ-
ent philosophy of approach to tick control which includes livestock owners
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'.fmore directly in scheme ‘planning and operations,. Italso provided -evidence:
ofinécessary: staffing levels and recurrent costs -- evidence whichwas.to be;
disregarded in planning an expansion of the program to other areas.

Control Versus Eradication == A Summary View |

#.The long term objective of the Uganda Tick Control Project is the eradi-
-cation of all tick borne diseases from Uganda. The immediate and theoreti-
cally obtainable goal is the-eradication of the most dangerous disease, East
Coast Fever. For various technical and organizational reasons even this.
more modest objective may be impossible to achieve during the nextdecade,

-+ To achieve disease eradication, the compliance of all cattle owners is re-

quired for a considerable period oftime and owners would necessarily have
to pay a regular subscription or fee. Experience has shown that compulsion
is required to obtain the 100 percent compliance required in a disease era-
dication program., On the other hand, under atick control program, weekly
participation need not be compulsory and fees canbe correspondingly less,
One thing is certain, compliance in either program will come more readily
if most owners benefit substantially through animproved standard of living
and cash income, or if they perceive thatit will improve in the near future.
To keep costs to owners low and to avoid compulsion requires careful plan-
ning and implementation,

,A tick control program which has asits objective the eradication of East
Cuast Fever, has been described as ‘‘technically very feasible but practical-~
ly very difficult’’ (78, p. 20). The bottlenecks lie in financing the program,
‘'mobilizing the necessary supportinfrastructure and in obtaining the support
of the livestock owners. The choice betweenaprogram of diszase eradica~-
tion or a program of partial tick controlin the national project will depend
in Targe partonthe costofthe program in relation to profitability of the two
alternatives to the conventional husbandmen.

FINANCING AND COSTING THE TICK CONTROL PROJECT'

The second Five Year Development Plan, compiled in 1965 before tick
control became a major program, allocated only Shs, 2,8 million for tick
‘control during the entire plan period, 1965/66-1970/71. The development
costs of the Kyagwe County pilot scheme made it increasingly obvious that if
tick control was to be expandec quickly to cover large segments of the coun-
try, additional financial assistance would be required from local and inter-
national sources.

. The principal consideration has been the rapid expansion of the Project.
Cost estimates for the purpose of loanor-grant applications reflect the re-
quirements of the potential donors rather thanthose of the Project, and the
benefit projections were uniformly optimistic., For these reasons, it is nec-
essary to review the various grant and loan applications.and to develop in-
dependent program and cost estimates,

IBRD and FAO Project Proposals

“Both .the World Bank and FAO encouraged an expansion of the Tick Control
Project and were approached for assistance with the program. The: Ministry
,of Animallndustry firstprepared an extremely ambitious budget for:a: World ‘
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‘Bank-International Development Association (IDA) loan (134). It called for

‘the construction .of 1800 dip center (one for every 2,000 head) to be built
-over a period of five years. Because itwas assumed that large loans and a
project requiring a large import component would be more attractive to the
Bank, centers were to be equipped with reinforced steel dip tanks, all nec-
essary ancillary buildings and motorized boreholes. The proposed budget,
was Shs. 180 million ($25 million), or some sixty times the amount budgeted
in the Development Plan. Development coct was projected at Shs, 100,000
per center (Shs. 50 per animal) or nearly four times that of the Kyagwe
Scheme. On the other hand, the budgeted recurrent supervision costs were
only Sks. 1,00 per head per year, one sixth the cost of the Kyagwe County
project. The budget did not include the operating costs of the mechanical
equipment of the long term cost of financing the loan, In this first loan appli-
_cation, the import component of the project was deliberately kept high in or-
der to minimize local development costs, and recurrent cost estimates were
keptlow in order to speed approval by the Ministries of Fiuiance and Planning.

The loan request was not approved by the Bank or by the central Govern-
ment. The Bank indicated that a more careful budgeting of a project of this
size was required and suggested phasing the Projectover a longer period of
years with special attention given to training staff for the scheme (51, pp.

'8-9), It also indicated a preference for projects with an internal capacity to
directly repay the loan, as opposed to animal health oriented projects which
would require repayment from Government revenue. '

" Roughly simultaneously, an application was made to the United Nations
Special Fund (UNSF) for assistance in setting up two additional countywide
pilot disease eradication areas, one in Kyoga County, Lango, the other in
Serere County, Teso (County Numbers 60 and 81, Map 3). The former was
chosen as being representative of the north Buganda and Northern Region
ecology and husbandry, the latteras representative of southeastern Uganda,
Both are peninsulas in Lake Kyoga and are semi-isolated as was Kyagwe
County in Buganda, making them good sites for disease eradication trials,
The subproject was to be part of a UNSF East African Regional tick borne
disease research project with other subprojects inKenya, Tanzania and U-
gan;la._tAn ECF vaccine res2arch project at Maguga, Kenya, is part of this
project,

.. Designed as disease eradication areas, plans called for the construction of
80 standard. spray races and 60 dips for a cattle population of roughly
120,000 head, or one facility per 850 head of cattle. The capital cost was an
estimated Shs. 26,000 per center -- exclusive of water development costs -~
or Shs. 30 per head of cattle served. Although standard spray races were
not being considered for the Project, they were included in the budget with
the stated reason of comparing their efficiency with dipping tanks. However,
as spray races require engines and hardware, they would also increase the
import component of the budget.

This proposed project was not approved, in part because of the long lag
time between requests to the UNSF and project approval, During thz nego-
‘tiation period, the Ministry of Animal Industry had decided to push ahead
with the Tick Control Projectand thatpilotschemes to evaluate the feasibi-
" 1lity were no longer required. The research agenda included research on the
morbidity and mortality from tick borne diseases and other causes, acari-
cide resistance in ticks, acaricide residues in products and the ecology of
tick species. Greater knowledge of these subjects are vitally important to
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:the:success of the Project.: Some data collected by the :‘Veterinary-Research
~Division in anticipation:ofthe agreementwith the UN: have'been used ‘invar-
1ous sections of this study, . -~ - .. T T T
~.;Preparations for this project were to inadvertently delay tick control in
‘these two counties, Under the Project, facilities were to be constructed en-
tirely with project funds and to insure compliance and disease eradication,
-and cattle were to be dipped or sprayed free of charge for a period of three
-years. In anticipation that the grant would be forthcoming, owners were pro-
-mised that all facilities were to be constructed without charge and service
would be provided free for three years, One dip was constructed free in
each county using Veterinary Research Division funds. Once this precedent
‘was set, owners were most reluctantto collect funds to build dips or to as~
‘sume recurrent costs under the present self-help dip building program.

The Growth of Self-help Tick Control Societies

:'The original intent of the Ministry of Animal Industry was to establish a

~national tick control service similar to that firstplanned for Kyagwe County
«with the cattle owners paying a fee for dipping. The inevitable delays be-
tween formal application and approval of loans from international sources
-contributed to bringing about a modification of the national Project. A de-
cision was made to try and tap owner resources for at least pari of the cap-
ital development costs as had been done in the past on a more limited scale,
The first real breakthroughs occurred in those areas where hand spraying
-hed been at least partially successful,

- Under the active leadership and encouragement of the Veterinary staff,
~cattle owners in Ankole, Toro and some communities in Buganda were or-
-ganized into societies for the purpose of raising contributions for the con-
istruction of communal ‘‘self-help’’ dip centers. Contrary to most expecta~
tions, many societies in Toro and Ankole succeeded in raising two~-thirds of

the on site costs of dip construction. The Department of Veterinary Services
provided, free of charge, cement and pressure treated lumber and site sur-
‘vey. Private contractors were then hired to construct reinforced con-rete
“dipping tanks under the supervision of the Department, Two tanks were built
'in 1966, 18 in 1967 and by mid-1969 there were 32 dips in Ankole and 27 in

Toro, Most dips were sited at or near communal watering points such as
-dams or streams, and thus a water supply did not need to be constructed,
“Cattle were grazed on their way to and from the centers, watered on arrival
-and consequently: weekly dipping presented no particular added burden on
“time or labor, The water supply for the dip tank was provided with simple
“hand operated piston pumps at low cost, The average cost of constructing
-centers ranged between Shs. 13,000-15,000,

... .The case of the Ryanyamahembe Grazing Society in the savanna area
north of Mbarara is typical of a self-help tick control center, Owners in a
subcounty collected fund: for a dip toservicea cattle population of roughly

12,000 head. Because of the large numbers, dipping was scheduled for six
days per week, Many members were bringing cattle 6-8 milez to the center.
The leadership of the society voted to charge a fee of Shs. 0.30 per week or

~.Shs. 15.60 per headperyear, afigure well above the cost of acaricide. Sur-
plus funds were placed in a fund for the construction of additional dips in or-
der to reduce the distance cattle had to travel to dipping centers. The goal ‘
is to construct 5-6 centers or about one per 2,000 cattle, o ’
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+..;The :progress made in-establishing ‘‘self-help’’ tick control societies:in
‘Toro-and Ankole demonstrates that livestock owners canbe induced to sup-
port tick control where conditions warrant, even at comparatively high costs
per head. The act of donating money for dip construction provides tangible
proof that where owners recognize that tick control can improve their stand-
ard of living, they are willing to support tick control. Although the operating
costs of these societies arelow -~ Shs, 4-5per head per year -~ the Depart-
ment of Veterinary Services has elected to further encourage these societies
by subsidizing the cost of acaricide, probably unnecessarily, by roughly 50
percent, The estimated budget of individual societies and the Government
recurrent costs are discussed later,

- Self-help financing of dip center construction has met with more spotty
success in areas outside of the Western Region, As was the case with hand
spraying centers, the response was greatest where the tick burden on cattle
is high, where cattle are managed in large herds or by hired herdsmen,
where commercial milk sales occur or where milk is an important diet i-
tem, The reasons which explain the less enthusiastic support for tick con-
trol in Eastern and Northern Uganda appear to include the provision of free
service initially in Kyagwe County, the free construction of demonstration
dipping or spraying centers atother scattered sites, the much smaller aver-
age herd size, the lesser tick burden characteristic of the Eastern and
Northern Regions and the absence of milk markets. o

. The Department, wishing to encourage society formation, further modified
the aid formula and reduced the financial contribution of societies to some-
what less than half of the on site dip construction cost. The formula is
varied slightly depending on the ability of the local society members to col-
lect funds, the number of cattle to be served and local construction costs.
Another significant change is that the Department has decided not to utilize
private contractors but to train their own constructionteams in an attempt
to minimize construction costs.?/

On site development costs were divided roughly 50:50 between the society
and the Department. ltems whick in some areas could be provided by com~
munal labor ~~- stone, sand, water supplies and unskilled labor ~- were to be
supplied by society members as a method of reducing costs through cooper-
ative action. In practice communal labor proved extremely difficult to or-
ganize and was unfamiliar with construction prodcedures, Also, stone and
sand of constructionquality are seldom available locally and their cost high-
ly variable depending on transportation costs to the work site. As a result,
ga)e. tutal cost of dip construction varied between Shs. 7,000~13,000 (Table

To level out the cost of construction between areas, the formula was fur-
ther modified for the general Project, Ina partial retreat from the self-help
_prln'c'ipal, society members are now required to collect Shs, 6,000 paid 'in}tO

"7 Construction teams were first recruited in an attempt to get away from
~ ithe problems of contractor supervision and profits. However, services
' 'normally provided by the contractor, suchas timely delivery of materi-
-~ als to the site, their protection from theftat the site, housing and trans-
‘" port for labor and materials and labor supervision have too often been
“'lacking from the present program, adding an unquantifiable hidden de-
velopment cost, o
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a: special. account, All materials are now. provided by the Department ‘as well
as all skilled and unskilled labor. The typical centers in the eastern:and
northern sections of the country cater toa minimum of 1,500 head of cattle
with someservicing 3,000-4,000 head, The owners?’ contribution to construc~
tion costs is therefore usually on the order of Shs, 3.00-5,00 for each head
of cattle owned. :

The Uganda self-help Tick Control Project differs from earlier projects
in several respects. First, the area approach has been abandoned. Centers
are built only where sufficient owner support canbe generated. No attempt
is made to make facilities accessible to all owners in particular geographic
areas, Thus, in the early stages of the Project, the goal of disease eradica-
tion has been set aside. It is now hoped that once facilities are available to
all owners it will become possible to systematically enforce regular dipping
and eradicate disease,

As a result of this policy, the early sites are in the most favored locations.
Those that remain to be constructed are oftenin isolated areas with sparse
catlle populations, Many sites will require the development of a water
source., However, the Project has benefited from direct involvement of the
society members in planning, financing and operating the centers, Members
are providing roughly half of on site capital costs and somewhat more than
half of local recurrent cost.

However, the Ministry of AnimalIndustryis committing itself to the con-
siderable task of supervision of a large number of scattered centers and a
sizeable recurrent cost ifor staff salaries, capital servicingand infrastruc-
ture unless some method can be devised to transfer a larger share of re~
current cost to the societies. The supervision of exist'ng centers was or-
iginally the responsibility of regular Veterinarystaffas an addition to their
other duties, A special tick control section with its own staff is being es~
tablished (55, p. 28). It must be noted that serious problems are being en~
countered it many centers becauseitis impossible for existing senior staff
to give sufficient supervision, Very poor tick kills and widesprend buildup
in tick numbers are being reported in some areas of Ankole. As a result,
owners are threatening to withdraw their supportand to stop bringing cattle
for regular dipping (133, p. 71).

Common problems reported are that dip attendants and frequently Veter-
inary assistants dc¢ not understand tank filling and topping up procedures.
Foot baths are not kept clean and filled with rurning water, Tanks become
so fouled that after a few weeks use the cattle are not getting an adequate
coverage of acaricide. Because of the loose organization of the societies and
large numbers of society members, certain tasks whichare supposed to be
provided communally on rotation, such as cleaning and refilling the dipping
tank and foot bath and cleaning the collecting yard, do not get done, ,

» Other common problems are in society financing for which there is no
uniform pattern of operations. Only a few societies charge a regular fee
either weekly or annually. Mostsocieties assess members only if funds are
required to purchase acaricide. Few if any societies have a budget to hire
casual labor orto make repairs as they are needed. Collections are typical-
1y by alocal chieforhis clerkor by an officer of the society. With societies
often handling Shs, 6,000-15,000 per year, there are the predictable prob-
lems of collection and audit. Because disease eradication has not yet been
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attempted; the irare closing of & dip center for lack of furids has not/present-
ed: xcessive:problems:of mortality,”* 7 ‘

T
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- ..*Th‘e}r..e ‘appear. to be threevunderlying_reaSOn‘g.forJ the problems- obs_arved.‘r

.. First, the Ministry of Animal Industry has encouraged the rapid expansion
“of the Project without providing the necessary personnel to supervise the
~program. It has also failed to date to make a strong case with the Ministry

of Finance for the necessary additional funding to support the recurrent
ccats of the Project. As a result there are too few special staff, too little
staff training and shortages of transportation and travel funds for existing
staff. Junior staff and dip attendants (usually school leavers) are particu-
larly ill-prepared for their new, essentially extension roles in organizing
and guiding cooperative societies, Second, society officers are not made suf-
ficiently aware of the mechanics of their center’s operations, Thirdly, many
centers are catering to too many cattle and individual members, a problem
which will be alleviated in part as more centers are constructed.

~‘Experience with the self-help program to date shows that support by own-
ers is in direct proportion to the convenience of regular attendance at the
communal facility, Other things being equal, owners are more likely to bring
their cattle to the centers ifthey are conveniently located and if easy access
to the centers has been provided through food and cash crop fields. The lo-
cation of the center in relation to water, grazing and rural markets is also
important,

'The type of center makes a great difference in popularity, Owners much
prefer spray races or dipping tanks to the old style centers where cattle
were sprayed by hand. Livestock cwners are no different than other farmers
in that they do place a value on their time and will only expend extra time
and energy if they are rewarded by additional real income, v

Assistance for the Self-help Program
, from International Agencies '

In spite of the opportunities afforded by the Tick Control Project to in-
crease meat and milk production, the Miaistry of Animal Industry was un-
able to acquire funds from central Government to complete the Project,
During 1968 and 1969, the Department of Veterinary Services utilized any
wurplus funds and a small vote specifically for subsidies for progressive
farmers to expand the program. Assistance was also sought from interna-
tional sources and the Project was tobe further modified to comply with re-
quirements and specifications of the various organizations, s

OXFAM Grant

.- The self-help aspects of the Project made itattractive to foreign donors,
In the latter half of 1968 anapproach was made to the Oxford Famine Relief
Committee for a grant, OXFAM considered this Project to be highly com~
patibie with its objectives of assisting rural persons through self-help pro-
jects to raise their levels of income and welfare, OXFAM made a prelim-
inaxy grant of U, K, £13,125 (Shs, 225,000; $36,750) which was sufficient to
provide a Shs. 5,600 construciion subsidy for each of 40 cenicrs within pre-
designated subproject areas (135). e
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~{1Those areas chosen were Dokolo County, Lango, and Kabermaido County,
Teso,:counties contiguous to the proposed UNSF subproject (County Nos. 58
and 78, Map 3). They were also respectively in the Eastern and Northern
Regions which had notas yetreceived any special atiention in regard to tick
ccontrol, The two counties arein the cotton-ox-cultivation areas with a com-
paratively dense cattle population. Individual members of the OXFAM ad-
visory council expressed grave concern that the Project would contribute to
overgrazing in the area, ,

The most noteworthy aspect of this grantis that the Department of Veter-
inary Services was able to expand, without modification, its own program of
self-help dip construction. The OXFAM grant was placed in a special ac-
count created to handle society members’ contributions, The Department did
agree to place special attention onsociety formationin the two counties and
concentrate available construction crews inthe area. Inaddition it was able
to purchase all necessary materials, labor and transport from local (East
African) sources, keeping total costand foreign exchange cost to an absolute
minimum,

United Kingdom-ODM Loan

In 1968, the Uganda Government negotiated a loan from the United King-
dom Overseas Development Ministry (UK-ODM) in the amountof U, K, £6.5
million (Shs. 111.4 million) for various development projects, Two projects
of the Ministry of Animal Industry were approved for financing under the
loan. One totalling U, K, £197, 300 (Shs, 3,380,000) was to finance purchase
of tsetse clearing equipment, The second, totalling U, K, £ 412, 500 (Shs,
7,071,488), was to support the Uganda Tick Control Project. Loans to proj-
ects sponsored by the Mininstry of Animal Industry represented only 10,7
percent of the total loan negotiated by the Uganda Government,

Provisions of the U, K, loanarequite liberal, calling for no interest pay-
‘ments and a graduated repayment schedule over a 40 year repayment period,
‘The loan requires that funds be expended over a (hree year period and that
not less than 51 percent of the entire loan package represent commadities
imported from the U, K, Because other items in the loan package, such as
road construction, require a high propertion of local costs, the Ministry of
Animal Industry was under some pressure from the UK-ODM and the Min-
istry of Planning to keep the import component of the tick control subloan
as. high as possible, The budget was thought to be sufficient to finance the
construction of the 1,275 centers which were then seen as necessary to give
‘complete coverage to the entire country (136, p. 2). '

The budget prepared in support of the loan request and accompanying
-statement of the economic benefits illustrate the comparative inexpertness
of the Ministry of Animal Industry in preparing loan requests and the terd-
‘ency tc modify local programs to meet the specifications of the lending a~
gency. Under the proposed budget, societies are expected to contribute
roughly 42 percent of the on site capital costs, with the loan providing the

- remaining 57 percent. The Uganda Government was expected to provide local
recurrent costs, The budget did not include provision for dip attendants,
acaric'-e, dip testing, water source construction nor the operating expense
-of the vehicles provided for the transport of materials (see Table 10), To
comply with the loanspecifications, construction was initially scheduled for
‘completion over a three year period, a construction rate will be beyond the
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“capacity of the. Department to organize and:implement. In‘spite. of the: defi-
ciencies in the :budgeting, the subloan was-approved for.financing by the UK«
ODM-because of the intrinsic merits of the: Project. =~ . @ .- '" 1 oy

~Subsequent to the loan approval, the UK-ODM agreedto a more realistic
implementation schedule of five years. It also agreed to finance the con~
struction of reinforced concrete dipping tanks instead of welded steel tanks
which would have had a higher import component, The loan gave the Min-
istry sufficient funds to complete construction of a major share of the re-
quired dip centers., Financial botilenecks remained in financing water de-
velopments costs, in the provision of necessary support facilities and in
providing annual recurrent costs. ~ ' e

USAID Subproject Extension

. Also in 1968, the Uganda Governmentnegotiated a loan with United States
Agency of International Development (USAID) for $4,700,000 (Shs. 33,558,~
000). The loan, entirely ear-marked for the Ministry of Animal Industry, is
to assist in financing the foreign exchange and local costs of programs to
increase the production of beef and dairy products in Uganda. Roughly 19
percent of the loan package (Shs. 6.3 million) was to finance the expansion
of the Kyagwe County pilot project area. This 40 year loan, carries an in-
terest rate of 2.5percentaftera 10 year grace period. The entire projected
capital development budget of the subproject was to be financed by USAID
contributions. Staffing requirements and recurrent costs, were assumed to
be similar to those of the Kyagwe projectarea. The project has subsequent-
ly been revised slightly to conform with the new self-help policy and soci-
eties in the areas are expected to contribute roughly Shs, 6,000 toward the
cost of construction,

The subproject area, an extension of the Kyagwe County disease eradica-
tion area, provides for the construction of 70 dips and 10 less expensive
centers in the adjoining counties of Bugwere and Buruli (County Numbers 40
and 42, Map 3). Except for asmall area of southern Bugwere, this area lies
within the Dry Hyparrhenia Land Resource Zone (Zone IVa). Two additional
counties, Kyadondo and Busiro were later included. : :

.- As with the Kyagwe pilot project, the planning of the subproject was as-
sisted by USAID technicians and staffand thus it is budgeted in great detail,
Construction of the 80 centers is scheduledover a three year period, 1968~
71.In implementing the subproject in a Dry Hyparrhenia subzone, the need
to develop water sources is recognized not only for dipping but for year
round stock watering. Therefore the loanfinances theimportation of cater-
pillar tractors and earth moving equipment for valley tank construction, and
the cost of valley tank constructionis includedin cost estimates, The budget
also includes the importation of 20 U, S, made vehicles with spare parts
(there is no local dealer) for the transportation of material as well as for
the support of the Department’s entire program. Thirdly, it includes the
purchase of a sufficient amount ofacaricide (toxaphene) to operate each cen-
ter for roughly one year. The Department is selling the acaricide to soci~
eties at a subsidized rate, in order to encourag: dipping and to provide in-
come to help meet local and recurrent costs, Fourthly, the budget includes
the purchase of various ancilisry buildings for the scheme area, two offices
and stores anda combined house and stors for the dip attendant at each cen-
ter. These are of prefabricated construction and imported from the United
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States. +Finally,: to:further: increasethe import component of .the loan and
minimize the immediate capital cost to the Ministry of Animal Industry,
-Small- tools and hardware sufficient for the 80 centers are included. As a.
result of more complete budgeting and the highimport component, the cap~
~ital cost of individual tick control centers is estimated to be roughly Shs,
40,000 or some four times the estimate prepared for the UK-ODM loan,

v’:”.f.i,"

Capital Costs of Tick Control Centers

In various project statements, prepared by or for the Ministry, the esti-
mated capital cost of individual tick control centers varied from less than
Shs, 10,000 to a flat Shs, 100,000 per center: : ‘ ¥

Cost per

Center
- UK-ODM Loan (Dept, Vet. Ser. Est.) 9,890
USAID Loan (USAID Est.) 40,793
IBRD-IDS Loan (Dept. Vet, Ser. Est.) 100,000
“-Revised Study Estimate 27,975

'Thus, to budget development costs of the Project, it is first necessary to
establish an estimate of the cost per center and pro-rated costs of the re-
quired support infrastructure., This was done for the most part by bringing
together in a revised budget the various cost items from earlier budgets,
This revised estimate is compared with the per center costs of the Kyagwe
extension and from the UK~-ODM Loan in Table 10,

~Some essential items were omitted from the UK-OKM budget, including
support facilities and water development costs resultingina cost underes-
timate of roughly Shs, 18,000 per center,

The budget prepared by USAID exceeds the revised budget by almost Shs,
12,000 per center. The principal cause of this difference in the importation
of certain items from the United States, particularly prefabricated buildings
at costs well above the local supply price. Centers financed by USAID will
cost the Government more than Shs, 8,000in foreign exchange costs, above
those constructed with locally purchased equivalents,

This revised per center estimate includes support facilities and equip-
ment, regional and area stores and offices, and a local residence and store
for dip attendants and also regional laboratories, an item omitted from all
previous budgets. It provides for a reinforced concrete dipping tank with
necessary runways and fencing and for a permanent water supply at each
center., The total onsite cost of each center is estimated to be approximate=
ly Shs., 23,675, An additional average cost of Shs. 4,300 is required for
support facilities and equipment, bringing the total capital development
cost per center to roughly Shs. 27,975, ‘ ‘

Before projecting the capital development costs of the Project, atténtion
must be given to the numbers of centers required, appropriate phasing of
development and recurrent costs.
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’TABLE 10 UGANDA TICK’ CONTROL PROJECT CAPITAL DEVELOPMENT COSTS

‘PER TICK CONTROL 'CENTER,, USAID, ,UK—ODM 'LOAN AND' STUDY 'ESTIMATES

T TS S EA Saer

b Source of estimate (136).

R Capltal Cost per Center e
Number Gt i SRR I
Required USAID UK—ODM Study
Cost Items . per . .Loan? . . Loan Estimate®
~Center ~ Shs. Shs. Shs.
Support Facxhtres and Equlpment I ;,: 1 o N
Area Headquarters Office and Store - 1:40 N B i g 900,
Regional Laboratories 1:50 .B. N.B. 700
Transport Vehicles 1:30 1,790 527 700
House and Store Dip Attendant 1:3 8,746f N.B. 2,000
Sub Total o e o TLAB0L 82T, 4300
RS B S T S PN :
Dip Center Construction CRNE T R S 0 BRI BT S
Dip Tank, Boma and Shelter 1:1 14,280 - 8,575 12,000
Hardware and Tools 1:1 1,314 g g
Sub Total o oy ., 18,094 . 8,575 12,000
;-’,,W»ater Development | N - ¥
Water Storage Tank ~~~ * Ll o . 785 17 250h
‘Hand Pump Valley Tank - "~ * @ ©" ~/l:1° "~ -393 223 225
Water Pipe 250’ & Fittings S 0 1,100 394 400
Installation Water Supply ooy el 1,071 N.B. 400
Sub Total vy e 3,349 788 1 275
Digging Valley Tark 11 10400 NB. 1o 400
‘Sub Total Center Constructron and‘ o R :; i R !
. Wuter Development‘ Dk i i 0:.20,343 : 9,363 S 24 675
“Total All Items U iagne8  iggen g, 975
"N.B. Not budgeted. ;
Source of estimate (152). ”

-+ ¢. Estimated from best available local and Dept Vet. Ser. sources ;;,
* d. Imported prefabricated buildings. Comr il B i
‘e. Prorated cost of vehicles imported. "o i

. f. Imported prefabricated two room resrdence and store,
g. Included in cost of dip tank. »

h. 500 gallon tank.

1. Source of cost estimate f 80 000 cublc feet capaclty valley tank (153)
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S .
‘Total! Capital/and ‘Recurrent Costs of:the:
pefynet i Tick Control.Projeet. . o v«

-The scope of the Uganda Tick Control Project which began as a modest
pilot scheme in 1964, has been expanded to cover the greatest share of the
country. In the analysis which follows it is assumed that adequate financial
support will be made available toprovide the required staff and infrastruc-
ture necessary to make the Project successful, The rationing of these
scarce resources between competing projects by any adjustment in the
scope of this Project is more appropriately that of the Government of U~
ganda. The framework of the analysis has been built around the two remain-
ing five year planning periods of the current 15 year perspective plan--
1970/71-1980/81,

However, it is impossible to avoid making certain assumptions concern-
ing the program for tick control where specific policy guidelines are absent.
Because the stated goal of East Coast Fever eradication is not likely to be
achieved except in unique local areas and because most of the benefits of
disease eradication for conventional producers canbe obtained from a more
modest tick control program, costs (and in the following section, the bene-
fits) ofamore modestpartial tick control program are estimated. The mod-~
ifications of the budgets which would be required to implement a disease
eradication program are, however, noted, It is alsonecessary to make as-
sumptions concerning the number of centers required, the proportion of
centers which require water supplies, the services which will be provided
by the Government and the appropriate charge for the capital invested in the
Project.

Number of Tick Control Centers Required

In the blanket loan applications, the number of tick control centers re-
quired have been estimated by assuming that each center will cater to an
average 2,000 head of cattle, This rule of thumb was chosen because it rep~
resents the optimum size of a center from the standpoint of minimizing
acaricide and supervision costs.3/However, given the rather sparse con-
centration of cattle over much of Uganda, some cattle would need to travel
an unreasonable distance to reach centers if this rule were to be rigidly
followed., With the intention of minimizing the costof dipping to the individ-
ual owner, the following rules have been used to establish the number of
centers likely to be required:

1. The maximum distance required to travel to any
center in open grassland or savanna woodland, sub-
stantially free of cultivation, should not exceed 3
miles., This rule would apply to areas in Land Re-
source Zones IV, V and VIl and wouldimply a max-
imum area served of roughly 27 square miles (see
Table 11), _

'E’f'87"'it‘i‘s Usually recommended that dip washbe changed every sixmonthsor
after dipping 50,000 head, whichever comes first, If 2,000 head were
dipped weekly, dip wash would need changing at the end of six months _

oexactly. e b snr e At dwrhe Boodntis Gt



2 The maximum distance required to travel to any
"~ -centér in crop/livestock areas with moderate to
- 'substantial amounts »f cultivation should not exceed
. 2 miles. In some areas of intensive cultivation
¢ . or difficult travel, the maximum distance may need
i~ i-.to be reduced even further. This rule would apply
s ;to many areas in Land Resource ZonesI,II, III and
IVa. It is generally felt that Zebu cattle will suffer
Epreciable decrease in weight or production if
truc ed weekly no more than twomiles to a dipping
-.center, ‘

3. The maximum number of cattle served by any one
center should notexceed 2,000 head of cattle, Where
cattle densities exceed 128 per square milein crop/

- livestock areas or 64 per square milein grassland/
-savanna areas, the 2,000 head maximum will be ex~
ceeded within the 16 and 27 square mile service
~areas respectively (see Table 11).

4 In most instances, the minimum number of cattle
i served should notbeless than 1,000 head. This final
- ~rule comes into play in areas with very low cattle

population densities. Low densities occur exten-
- sively in Zone 1V where cattle populations are ex-
pected to grow rapidly, but also in areas of inten-
sive crop cultivation and forest remnants, For ex-
ample, it will be necessary to construct 99 centers
for 55,000 cattle in the Kyagwe County disease
eradication area or one per 550 head of cattle, and
it is proposed to construct one center per 850 head
in the Kyoga-Serere County eradication area. In
areas where cattle densities are light, it may be
necessary to encourage the regular hand spraying
of cattle. The Department of Veterinary Services
- now recognizes that one center per 1,000 head may -
l{g required for the Tick Control Project (133, p.

).

In practice these guidelines will need to be modified on the ground in or-
der to take into account suitable site locations and political boundaries,
- Centers usually serve one or more subparishes, Applying these four rules,
‘the estimated number of centers required to complete the Project was es~
timated for each county, Data are summarized by district in Table 12,
‘The revised estimate suggests that 2,154 centers are required with the
average center serving roughly 1,650 head of cattle, If this ratio is main-
tained in the next decade-~after taking into account the expected growth of
the cattle population in each region--not less than 2,720 centers will be
required to service the cattle population at the end of the Third Plan, A
disease eradication program, limiting cattle at each center to 1,000. head
or less will require the construction of not less than 4,500 centers.

‘The revised capital budget provides for the construction of only 2156 cen~-
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‘*TABLE 11 UGANDA TICK CONTROL PROJECT: CATTLE PER SQUARE AREA

__VARIABLE_STOCKING DENSITY

Radius Area
Inscribed Square
Circle Miles

Stocking Density Acres/Animal

L

1.0

1.5

20

2.5

5.0

100

.(Cattle per square mile, thousands)

“ 1 i
B . 'y
RTINS A

Al A | FE IS 16.0

(S AL

12;5 oy L ‘25.0

B0 3604

40 4o
100 0

[

102

o 160
23 0 .
"'541 0

| ﬂ6;4;-oz f

1.7
38
68
os

- 154 -
427

1.3
29

53

119
205
820

1.0

23 .
a1
64

9.2
16.4

956 .

21
52
46

8.2

128

© 10

2.3
. 41
64
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ters;per year, phasing the Project over the g-gond and/third plan period. -
This goal has been adopted by the Departmeni of.Veterinary Services (133,
p. 42). At this rate it will be possible to complete.the entire construction-
program by the end of the third plau period. ¥ : S S

‘Water Supply Development Costs

The largest expense item excluded from some previous budgets is the
_development of water supplies for the centers, The actual quantity of water
required for dipping is rather small, at the most 50,000 gallons per center
per year, Early dip sites were located on existing permanent lakes, swamps,
.streams, by motorized bore holes or next tothe dams or valley tanks con-
structed specifically as water supplies for cattle by the Ministry of Lands
.and Surveys. The number of dams and tanks which had been built by mid-
1967 totaled about 660 (see Table 12). They were constructed to create per-
‘manent year round water supplies for cattle in areas recently cleared of
‘tsetse o subject to periodic droughts.

In Uganda, a common source of water for cattle are the many seasonal
swamps and streams, which are unsatisfactory as dip sites and, it will be
necessary to develop additional permanent water supplies. In most cases
small to moderate size valley tanks can be constructed at the head of catch-
ment areas or at the margin of seasonal swamps. Valley tanks, if properly
sited, have several advantages over dams in that they are much less ex-
pensive to construct, will not wash outin tropical flash floods and are slow
to silt up. They can easily bedredged or enlarged at some future date. Un-
like mechanized bore holes, they require little mechanical equipment.

The core questions are to estimate the number of centers which will re-
quire water development and to make a decisionas to what part of the cost
should be charged to tick control. Any allocation of costs without an exten-
sive study to determine those sites which require water and the benefits of
the new water supply to the cattle populationis by necessity arbitrary. The
water reservoirs will alsoserve as year round water supplies for cattle and
in some instances the human population, They will also contribute to a better
utilization of the available grazing and encourage the growth of the national
herd in the underpopulated areas, For the purpose of budgeting the Project,
it is assumed that 75 percentof the centers which remain to be constructed
will require water supplies, or about 1,750 centers, and that one half of the
capital cost of water development should be charged to the Tick Control
Project. In costing the Project, a modest 80,000 cubic foot tank size has
been used although in some areas it may be desirable to construct larger
tanks (see 153 for size and cost estimates). _

Recurrent Costs

In projecting recurrent and total capital costs, it is assumedvth'atkthe

97 For the purpose of projecting the impact of tick control, it has been
-assumed that all cattle will be included under the program by 1978,
‘midway in the third plan period. Construction post this date will be to

reduce the numbers of cattle served per center. Additional centers will
be required post 1981 to cater to any further expansion of cattle

numbers,
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TABLE 12, UGANDA 'I‘ICK CONTROL: PROJECT: AVAILABLE DAMS AND! 'VALLEY
: 'l"ANKS 1967, AND 'ESTIMATED NUMBER: OF TICK CONTROL CENTERS REQUIRED,
1968 AND 1981

,";.;.i‘ oL . . Estimated Centers Required i
. ..+  Dams endv.,_, - Dept.. Study - Study;.
Dlstnct -+, + ~ «Valley Tanks - - Vet. Ser.  Estimate =~ . . Estimate
gaeeccLc oo 19678, -1968P 1968 . - 1081
Northern Reglon T SN
uLangO, 136, -190 256 . o i
oiAcholi v S { T ~. 90 112 . Trg e
W, Nile - 10 163 118 T i
Madl '“' 9 .20 et
" Total ' 1220 352’ 506 660"
Eastern Region ' : 7 . L
. ;;Busoga ' ;114» 145 N——
... Teso -. , 1208 298 - Cod
"?J;Buglsu SRS © 43 45
- Sebei 119 18 =
;"'Bukedl ©'83 .98 =
Total 552 604" 8,
Karamo_]a '45f 45f g5t
Eastern Region uodaen X S
“iiAnkole * v - 139+ P 67‘-' 1233 s
Kigeai - - - Hemrt - 49° 5 Sl
cToro " S ) U 34 60
Bunyoro ﬂ B .28 21 43 s
...Total , 178 o . ..471,: 411 v 039
‘Buganda L i; SR T o e e
W.Mengo ol o S8 ek
. E.Mengo - .. 68 - e ... 228 e
 Mubende 7 i, ..138 - s
* Masaka . - 766 - == 136 Vel
CTotal 141 348588 675
Total Uganda =~ 661 1 568 o 2 154 A 2855

.a.-Source of data: Ministry of Lands and Surveys, Water Development Dmsmn, Kampala
-:Includes all dams and valley tanks constructed for the use of cattle by the Water Development
. Dmsnon through 1967 and marked on 1:250,000 base maps.

*b. Source of Estimate: Dept. Vet. Ser., Application for Assistance for the ‘Uganda Tlck
Control Project under the British Loan, Kampala, 1968. One center projected for 2 000 head '

c. Roughly one center per 1,600 cattle in the project (see Table MI).

d. Assumes ratio of one center per 1,600 cattle wﬂl be contmued and allows for growth'_;:,
of cattle population. R ,

e. Includes all of Karamoja Dlstrlct. :
f. Pian County only.



self-help .tick control philosophy will be continued and that farmers:will ;con-

‘tinue, to. contribute part of the on site development cost and will provide the.

)

local recurrent costs,

~One frequent area of disagreement among those planning and evaluating
the new programs is to decide which recurrent and capital cost items should
be charged to the budget of the Project and which should be allncated to the
‘normal budgetary expense of the department concerned. In the case of Tick
Control, it was argued thattherewillbe a continued expansion of Veterinary
ataff and support infrastructure and that over uic next decade thcee, as a
matter of course, will be assigned to Tick Control, However, the cefinition
of “‘recurrent cost’’ proposed by the Ministry of Planning for the guidance
of working parties for the Development Plans is more appropriate: ‘‘the
more or less perpetual financial liabilities which could be avoided if the
project were not undertaken’ (144, p. 1). Following this definition, all staff
principally assigned to tick control should be charged against the Prcject as
recurrent cost, '

A second area of disagreement is over which recurrent costs should be
the responsibility of the owner societies and what would be an appropriate
level of subsidy for the Project, if any, It has been assumed here that so~
cieties will be responsible for all repair costs and for replacing equipment
and fencing as requived and also the salaries of the local dip attendant, Al-
though the salaries of dip attendants are currently paid by Government, it
is felt that they willbe more responsive to the needs of the societies if paid
by them and recruited locally, In addition, a levy of Shs, 0.10 per head is
included for the support of a county cooperative union. :

The major recurrent cost in the societies’ budgets will be for acaricide,
The precedent exists for Government subsidy on pesticides. However, ani-
mal products contribute only marginally to direct Government tax revenue
and because of the major element of subsidy already in the scheme for staff,
salaries, capital financing and support operations, it is felt strongly that
owner societies should pay full price for acaricides, In fact, a surcharge in
the cost ofacaricides mightbe one source of revenue either for Government

or cooperative unions. Nevertheless, the Department has elected to grant

a 50 percent suabsidy on the price of acaricide to new societies during the
first two years of their operations, Overa two year period, the value of this
subsidy to most societies is roughly Shs, 3.50-4,00 per head of cattle. Coin-
cidentally, this is roughly the contribution to capital development donated by
society members, For this reason, the expense of this subsidy has been in-
cluded as a capital development cestitem. Expenditure on this subsidy must
come almost exclusively from Uganda Government sources.

. 'Following from these assumptions, the estimated annual recurrent cost
.for a tick control center servicing 2,000 head of cattle without an aocaricide
subsidy is outlined in Table 13. The costs per head for this size center and

one servicing 1,000 head are as follows: Cost (Shs.) ner’I-I:e_zLd_pg_r'Ye'affr

_ 2,000 1,000

Capital Costs : S
" (Depreciation) 0.67 1,34

Recurrent Cost L i
: Labor and Repairs . . 19 2,38

* 'Acaricide and Dues 4,10 4,10 .

Total Recurrent Cost .29 6.48

b
 Total Cost per Head 15496 o 7.82¢
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‘mates of addedincome to owners, this should not fall outside the willingness
-or ability of society members to pay on a regular basis, T 4
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#THe recurrent anniial budget for ‘mostsocieties (including depreciation’of

capital items) will fall between Shs."6.00 and 8.00 per head per year o1 12-
- 15 cents per head per.week. Basedonpast experience and reasonable esti-

' "‘_I"h:e' projected recurrent cost of societies and the average cost of service

to'members per head of cattle served over the period 1969/70-1980/81 is

summarized in Table III. The average cash costper head served in tho na-
tional Project is slightly less than that indicated in the above example be-
cause some centers willinitially cater to more than 2,000 head. The average
cost per head is expected to increase from a current Shs, 4.85 per head to
5.85 at the 2nd of the third plan when acaricide subsidy will end and the
average number of cattle served per center declines.

Turning to the recurrent costs ot iiie Project to the Government, the esti-
mated annual recurrent cost of support activities for each center in opera-
tion is summarized in Table 14, The various support activities are budgeted
separately and their cost prorated on a per center basis, The estimated
average recurrent cost per center for supportactivities is broken down into
the following cost items:

Prorated Costper

Cost Item o Center Shs,
General Staff Units 348
Area Headquarter Units 1,773
Local Headquarter Units 381
Dip Testing Units .. 68
Chemicals and Supplies (Laboratory) o .60

Total Cost 2,610

.The estimated annual recurrent cost subsidy per center is Shs, 2,610,
The direct annual subsidy to farmers is estimated to be between Shs, 1,10~
2,20 per head, depending on the number of cattle served per center, Should
the Government elect to continue to pay the salary of dip attendants, the
annu2l subsidy to each society would be increased by roughly Shs, 800, in-
creasing the average subsidy to roughly Shs, 1,50-3.00 per head per year,

‘The projected budget for recurrent expense which reflects the phased
growth of the Project is given in Table IV, This table also shows the esti-
meated number of cattle served at each center and the average recurrent

-cost per head. The annual recurrent budget for the Project is expected to

increase from an estimated Shs, 1,5 million in 1969 to just over Shs. 7.0

. million at the end of the third plan. The average subsidy per animal is ex-

pected to increase as the scheme expands from about Shs. 1.05 in 1969 to
Shs. 1,57 at the end of the third plan. This level of subsidy will not place

an undue strain upon the budget of the Ministry of Animal Industry, parti-

‘cularly in light of the potential role of societies in extension education. The

number of full time officers and junior staff required to adequately imple=~
~ment the Project are indicated in Table 1Y.

~Projected Capital Development Costs

" The projected budget for capital expenditure‘_a‘nd the accu@; ulat@d vglﬂt}xe;pf;
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1 TABLE.,IS ‘UGANDA TICK  CONTROL PROJECT: CAPITAL INVESTMENT, ANNUAL

FIXED AND RECURRENT LOCAL COST OF THE AVERAGE
“"TICK CONTROL CENTER SERVING 2,000 CATTLE

AR IR TR .,;;’?Zua cl

gt ,.a Source, Tab'e lO

? Ty ’?ifr,.“’i !

' ' Shs. L
Costltem EEREETE T Total ... Cost
BfEaGEL -' G e Cost : perAmmal
"'\U O . R R ot Lo THATL Lhe
Capltal Investmenta SR ' SRR R

Dlp Tank, Boma and Sheiter " 13 000‘"
" Water Development (Equipraent) - 1,275 o
~ Water Supply (Valley Tank) . 10 400 Ll
Total Cost 24 675 12.34
leed Cost Socrety B o woTmEe
Deprecnatlon of Dip Tank ’ L o . :
~Shs.8,000 over 20 years . 7 400 ey,
Depreclatlon of Boma, Crush and ' o g 1
Runway Shs. 4,000 over 5 year: 800
Deprcclatlon of Water Develop:ucnt , ,
Components Shs. 1,275 over 10 years 130!
Total -+, 1,330 67
B RSICn IR S
Recurrent Cost per Society snind et
Porter @ 480 ' 24480+
Dip Attendant @ 2,400 (1/3) iuiie 800
Annual Repairs 700
<, Misc. Society Expense. .. . . __..300 .
Sub Total C i 2,380 i1.19 -
Recurrent Cost per Head of Cattle s el col ma
Acarlcldeb ~ Y /8,000 LI
Membershlp Fee Area Umon @ 0 10 200 i
. Sub Total . ‘ , 8,200,
.;(‘ DI R s
A ‘:'I‘otal Recurrent Costs
Total leed and Recurrent Cost " :

"l b' Based on'e rpenence in' Kyagwe County Scheme wluch suggests the cost of aesncrde
Wlll be' between Ss. 3.00°and 4.00 per°head per .yeai-if cattle are dipped ofice pér:week in

- 1:300 concentratio 1 of toxaphene.



TABLE 14. UGANDA TICx CONTROL PROJECT: ESTIMATED ANNUAL RECURRENT COST FOR"
S GOVERNMENT SUPPORT ACTIVITIES PER TICK CONTROL CENTER :

Fractional Prorated

No. Cost Total
PR B of per Cost of Units per Cost per
Support Units - - Items Item Item(s) Center Center
— ' (Shs.) (Shs) _
General Staff Units - ' , A
Veterinary Officer = =~ =i =m i) 32,300 - 32,400 ¢
Clerk @ 8,040 8,040
Secretary ) 8,040 8,040 T e
Personnel Overheada 33% 15,998
Sub Total E SR 64478
Transport Units?- - - Q) 22,600 22,600 e e
Total Cost of Unit - 77,540 87,078 1:250
Area Headquarters Units .
Anima; Husbandry Officers (2) 16,200 32,400 L
Veterinary Assistants (5" 7,000 35,000 "
Statistician 1) 8,040 - 8,040
Clerk @ 8,040 8,040
Porter ) 2,000 4,000
Personnel Overhead? o 733% 28,868
Sub Total . . 116,348
Transport Units? - - 03 . 22,600 43,200 -
Total Cost of Unit: - Lo 159,548 1:90 1,773
Local Headquarters Units =~ . -
- Storekeeper : ) 8,040 8,040
Poi ter (1) 2,000 8,040 IR
Personnel Overhead? i 33% - 1,388 FI TR
. SbTotal ' L4z ™

49



TABLE 14. (contd) -

gup_pbrt Uhits

. No",:‘ ‘, '

Ifems

&0’

£Er

. Total'}

Tfc.am(s)
(Shs.)

‘Cost'of: - .

Fractional

Units per
Center

V ""_Proratedt ‘
- Cost'per
Center -

Dip Tecting Units®
Officer (Entomology)

Animal Husbandry Officer

Vet. Assistant
Clerk/Secretary
Lab. Assistants
Personnel Overhead?
Sub Total
Transport UnitsP

Total Cost of Unit :

Chemicals and Suppli%d

Total Support Activities |

(1)
)
(2)
(2)

-3

i
Y ow
’E ::))

: ';-}-1. 7

32,400 32,400

16,200 16,200
7,000 14,000

8,040 16,080

2,000 6.000
°33% 27,944
112,624

2 600 45,200
P . 157,824

)

!
1
:

RS S S

N
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“ithe:schemeiare given'in ‘Table V. Including acaricide ‘subsidy and one-half
the cost of valley tank construction, the total capital required to com;" ‘e
“the Project is Shs. 57 million, considerably above the Shs. 16.5 million. ex~
‘spended or pledged by foreign assirtance programs, The new capital required
‘per year over the second and third plan will average about Shs. 5 million per
year, :

 The question of an appropriate charge for capitalused in the Project is a
complex one. Early development funds came primarily from special activity
funds and certain “*surplus’’ funds of the Department of Veterinary Services
and from donations of cattle ownersanda philanthropic organization, A sub-
‘stantial part of past and future capital development is expected to be fi-
‘nanced by long term foreign loans at nil or very low interest charges. The
‘Ministry of Animallndustry has tended to view these funds, with sume justi-
‘fication, as having a zero opportunity cost as it will be the responsibility
‘of-the Uganda Treasury to repay the loan funds, not the Ministry of Animal
~Industry,

Yooy

@+ However, the acceptance of foreignloans, regardless of terms, does have
‘a direct bearing on the credit worthiness of the Uganda Government and the
projects of the Ministry of Animallndustry. As a result, the opportunity cost
of capital is considerably above the average cost of foreign loan capital
-used in the Project., Also, the probable useful life of the Project is expected
.to be much shorter than the average loan period of 40 years. Unless sub~-
‘stantial additional soft loans for tick control are forthcoming, much of the
‘remaining capital must come from local sources. For these reasons the
-capital invested in the Project, regardless of source, has been costed at
roughly the marginal value of these funds in other uses, or 6 percent per
annum, and all investment has been amortized at this rate over a 15 year
period from the date of investment,

-©i The recurrent capital cost of the Project and the cost of capital financing
‘per animal served for the period 1970/71-1980/81 are summarized in
Table V. From a current annual capital financing cost of roughly Shs, 0.50
per head of cattle served, this charge w'!l increase over the second and
third plan periods topping out at roughly Shs, 1.44 per head per year, The
capital repayment and interest costs for investments projected during the
second and third plan periods will continue through 1996 but will decline as
‘an annual cost itom following 1980/81,

The projected recurrent costs per head to Government and owner so-
cieties, and the ave.zge cost of capitalusedin the scheme are combined in
Table 15. The costs per head for representative years are as follows:

Cost per Head

Recurrent ahd SR
Capital Cost Total -

~Recurrent. .- . - Government . Projeot
- Cost' Society - _Shs, Cost
S 1971/72 5,05 1,67 6.88
+1976/76. 5.50 2,18 7.68

+1978/80; 5i80 2.69. 843



Pk 'I‘he costs per-head for tick control are compared with probable benefits . in
-the next chapter, ‘

‘The projected annual Project budget for each of the Plan periods is sum-
marized in Table 16, Whether the Tick Control Project can be carried out
as outlined will depend primarily on the willingness of Government to com~
mit the requisite resources of manpower and funding to this Project in
preference to otier developmental requirements and onits ability to attract
additional loan funds,

THE IMPACT OF TICK CONTROL ON PRODUCTIVITY FACTORS

Particularly difficult tasks in evaluating improvement projects are to
establish accurate benchmark estimates of productivity in conventional
farms and herds andtoarrive at reasonuble estimates of any improvements
in productivity which can be expected to occur as the direct result of the
specific project, Although data on the crop enterprises of African farmers
can be surveyed over one crop seasonwithsome accuracy, livestock enter-
prises must be studied over a period of years before reliable estimates of
productivity in typical herds can be obtained. Because of the expense and
difficulties of surveys, particularly in pastoral areas, nolong term studies
of the cattle economy have been carried out in Uganda, The few short time
studies and the impressions of owners and Government officcrs do provide
valuable clues to existing productivity. In addition, the unusually detailed
herd = ensus data available for Uganda herds makes it possible to estimate
productivity factors in the national herd with some precision, These in turn
can be used to estimate farm and nationalincome, the improvement in pro-
‘ductivity which can be reasonably expected tooccuras a result of tick con-
“trol and the increase in the production of meat and milk,

Measures of Productivity in Dairy/Beef Herds

~+'Cattle in Uganda are multipurpose animals but for the purpose of analysis,
they ‘may be assumed to be dairy/beef cattle. The important productivity
‘factors in deiry/beef enterprises are the following:

1 Cow/calf herd
a. Calving rate (calves born per cow per year)
- b, Calf mortality
c. Effective weaning rate (calves weaned per cowper year)
d. Milk production in excess of calf needs
e. Weight at weaning
f. Adult mortality

-2, Immature and growing herds
a, Weight for age at sale or maturity (males)
b. Weight for age at sale or maturity (females)
C. Age at first calf

3. General enterprise profitability
a, Commercial extraction rate
b. Milk sold (or consumed)
c. Income per cow
d. Income per acre (or hectare)

The herd productivity variables which are expeoted to be modiﬁedrmost by
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o :'TABLE 15 UGANDA TICK CONTROL PROJECT: ESTIMATED RECURRENT AND
'CAPITAL COST PER HEAD PER ANNUM -,

E 1970/71-1980/81* oo

| Cost per Head o

: 't olal

Recurrent Cost Total Capital Capital’

Year ' Govern- Recurrent Cost per- and -
Society ment o Cost Center Recurrent

% Shs. 4 Cost

1970/71 485 . 105 5.90 - —_—
1971/72 5.057 1.13 6.34 54 6.88
1972/73 5205 117 6.37 67 704"
1973/74 5305 5 119 07 T 649 % . 135
1974/75 ) 124 664 85 . 749%
1975/76 1.27 6.77 9 768
1976/77 1.32 ' 6.87 98 785
1977/18 136 706 108 89"
1978/79 575. . 139 214 16 820l
1979/80 5.80 148 7.28 115 843
1980/81 585 157 742 122 aige

*Projected society recurrent cost summarized from Table III and ‘those for Government
from Table IV. Capltal costs per center summarized from Table V. - R o



TABLE 16. UGANDA TICK CONTROL PROJECT: SUMMARY OF PROJECTED PROJECT COST
' FIRST SECOND AND THIRD PLAN ®roiancs
- 1965/66—1980/81

"""" = (Shillings, thousands) : REEE " ;
a First Plan Second Plan Third Plan ot 5 L :—s o
Item -:-; i pre1970/71 . - 71/72-75/76. 76/77—80/81 . i Total
Society Capital Contributlon and - n ‘
Recurrent Cost Budget - = S
Capital Construction T - 3,420 6,450 6.450 16 320 :
Acaricide Cost = 6,840 45,160 78,630 130,630
Other Recurrent Cost v 4,659 25,222 041,264 . 71 145 -
Total Society Costs i 11,499 170,382 119,894 - 20‘1 05
Government Capital Development ‘ } ) _ “ 7
Direct Capital Investment 6,474 17,680 17,680 - 41,834
Acaricide Subsidy S 3,000 7,760 ~ 4.730 +15,490 -
Sub Total = 9,474 25,440 22,410 © 57,324
" Government Project Support Budget 15,855 29‘,88_5: \5,740 '
 Debt Repayment and Interest 10,149 22,768 32017
.- *Society budget summarlzed from Table TII. Government capital development budget from x::ble V~ Recurrent support.
o budget from Table IV and debt repayment and mterest budget from Table VI P co =
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tick control are calf mortality and milk yieldfper cow, Thuis*es‘timbﬁtes of

these factors deserve particular attention.

Calf Mortality Pre and Post Control

The exact calf mortality in Uganda is unknown for conventional herds but
it is believed to vary by (a) breed and strain of the animal, (b) general
health of the calf, (c) the extent of the tick burden and () the types of di-
seases and disease strains present. Mortality may also vary between areas
and between years. The most frequent estimate of calf mortality in conven-
tional herds from all causes in East Coast Fever endemic areas is 30 per-
cent but estimates range from 20-50 percent. Data on calf mortality from
several experimental and institutional herds and from field studies are a-
vailable and these are summarized in Table 17. The data clearly illustrate
the prohibitive mortality which occurs among exotic and exotic crosses
which are highly susceptible to tick borne diseases., The data also indicate
th.t in experimental and institutional herds, calf mortality following East
Coast Fever eradication declines to less than 5 perceni. Calf mortalities in
the herds of the Ongino Leprosy Center and the Bunyoro Ranching Company
which were 25.7 and 23.0 percent respectively prior to any tick control
whatsoever, declined to less than 5 percent in both herds following the in-
troduction of a vigorous tick control program.

Previous evaluations of the Tick Control Project have assumed similar
post Project mortalities in conventionally managed herds, However, it is not
realistic to assume that ECF can be eradicated in the short run nor is it
reasonable to expect average mortality to decline from 30 percent to less
than 5 percent in all herds.

Data to suggest the probable reduction in mortality under a regime of
partial tick control are conflicting., During the firstfew years after partial
tick control was initiated at the Serere Station (1947-1951), calf mortality
was reduced to an average 7.7 percent for calves on free range with their
dams, 11.1 percent for semi-ranged calves (dairy/beef combination) and
14.3 percent among calves bucket fed (111, pp. 250~255). However, during
the years partial tick control was in effect (1947-1966), calf mortality in
Zebu herds averaged 22 percent (115, p. 6). Mortality was only fractionally
less than in the Ongino and Bunyoro herds which practiced no tick control.
Calf mortality at the Mbarara Stock Farm under partial tick control con-
tinued to average an incredible 42 percent among both Ankole and Ankole/
Boran crosses (131, p. 24). Partial tick control failed to reduce calf mor-~
tality at Serere and Mbarara apparently because not enough attention was
given to reducing the tick burdenon calves (80). Extrapolating from the ex-
perience on these stations, the Departmentof Veterinary Services concluded
that the only solution was to press for a disease eradication program.

In one of the few careful field studies of its kind, biweekly dipping reduced
calf mortality in two areas of Kenya with very similar climate to eastern
Uganda, from around 29 percent to less than 10 percent (8, pp..343-357).
Also, less than complete disease eradication inKyagwe County is allegedly
to have reduced mortality from more than 20 percent to less than 10 per-
cent, Provided calves are included in the program, partial tick control can
reduce calf mortality substantially among indigenous breeds. Hence, less
costly partial tick control has been advocated in this study for the national
Project.



TABLE 17 EAST AFR.ICA CALF MORTALITY PRE AND POST TICK CONTROL GOVERNMENT AND
: : a INSTITUTIONAL HERDS AND FIELD SURVEYS S

EETE S - R
- Er iYL P

S Thmn e s o C Mortality - L N N ;-
‘f‘.AxeabiS'tatibﬁf‘jf L Year(s) : - 0-12mo. ~ Remarks . SR N Source of* '
o ,fi;i;i{f R _percent o R :', LT e Data =

Land Respurce, ZoneII N - Partial control by hand T
Kyagwe County, Buganda 1966 19.1 spraying L 2.
4 ’ 1966 9.2 Mechanized power spraying R

R Kyagwe County subpro;ect' B

.Ex_itebbé Vet. Res. St_aA.‘ 19@2 - 100.0 Guernsey males (5) 39 5
e ‘tj_j o o ’ pp 289—298
R TR 1962 55.8 Jersey/Nganda crosses (4-3)

1962- 8.3 Nganda (12) A

LandResource, Zonel]I o
candIV: o T o Sl (All partial tick control)
SerereAgr Statlon '_1 © 1947-51 - 7.7 Free range calves- =~ - - »:
- 1947-51-; . Senu-ranged calves - - - i
. 1952-56 19.1 L3 B
- 1952-56 23.8 Bucket fed calves -
194363 20.7 All cattle
- 1958-63 82.0 Pure Boran x
1958—63 40.0 Boran—Zebu crosses

* Ongirio;’ Leprosy Center S N I
Farm, Teso. -~ -~ . Pre—1963. 25.7 Seml-ranged no t1ck control )
- - ;s T ,'Pést+1;963 3.3 Serm-ranged full tlck control)

Owner Oplmon Poll ' | s %
. Serere and Kyoga N 1969 37.7 Average estimate,‘i’lfl farmers "
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STABLE 17. (cont'd):. ©

“Area or Station _ -

Mortahty‘;:-}_’ g
0 2mo.:  ©
percent ,‘;5: S

Bunyoro Ranching .

,.Land Resource, Zone V

Kenya Nyanza Provmce

Lelaarea

‘s "'Bungoma area
;Lela ST

Mbarara Stock Farm

AnkoleLand Use Umt

emrly
‘1960’

1950’

”»
B | B

9 "

230

420 o * Ankole and Ankole/BOI'an

21.1. . Female calves only ) FR
463 Malecalvesonly ).
338 Average, both Sexes) .

: 28.6 .~ Pre tick control

74 . 25yrs. post tick control

) i ;
. . L ) o e e
20 | ). pp- 343,357 .
. ) R
88 . - - Bl-weekly dxppmg )
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. One other inclusion ini Table 17 deserves special mention, In the Ankole
- Land Use Unit where typical herds were keptunder observation, calf mor-
- tality averaged only 21,1 percent for female calves, but was 46,8 percent of
" male calves with an average of 33,8 percent mortality for both sexes, Mor-
tality differs between sexes because cattle owning families in Ankole starve
or sacrifice male calves inordertoincrease the milk supply for home con-
sumption or for sale. As. there is no reason to presume this practice will
“end following tick control, it is necessary to anticipate a differential calf
mortality by sex in the western management area. ‘

To summarize, earlier analyses of tick control have assumed a reduction
in calf mortality from an average 30 percentto 5 percent in all herds, Even
if ECF were to be eradicated, itis unreal:stic to assume that calf mortality
on average will be reduced to this low level. There is evidence that an ef~
fective tick control program can reduce mortality substantially, possibly to
less than 10 percent, ’ ,

. Milk Yields Pre and Post Control

There are only scattered records of the total milk yields of cattle in con-
ventionally managed herds, or of the fraction of the total yield extracted by -
the farmer and thatproportion left for the calf to suckle, Calves are usually
‘housed and grazed sepurately from the herd and cows are milked with calf
at foot. As arule, the culfis allowed to nurse two quarters while the herds-~
man milks ‘tvo, When daily milk yields drop to unrewarding levels, the
calves may be allowed to run with their dam during the day and the dams
are milked only inthe morning, Calves are seldom fo rcibly weaned and may
be observed to suckle until they are 8-12 months of 1ge. Further compli-
cating any estimate of annual yield is the fact that male calves may be
starved or slaughtered in order to make more milk available for family con-
sumption. In any event, it is believed that herdsmen extract less than half
lc;flgoi:a.l milk yield of the cows and that calves nurse somewhat more than

ali,

. A generally accepted estimate of milk extracted by the farmer during each

lactation is 600 pounds (2721iters), The very limited data on yields directly
from farmers’ herds suggests this estimate may be slightly high but not
improbable (21, 84, and 155). If it is assumed that milk extracted by the .
herdsmen represents 45 percent of total yield, totalyield would be expected
‘to be on the order of 1,335 pounds (605 liters) per animal per lactation
(Table 18, column A), This estimated yieldwould be 65-85 percent of aver-
‘age lactation yields obtained in experimental h¢rds (see Table 3). ‘

A second variable which must be estimated is calving percentage, or the
percentage of the cow population which b /gins a lactation in any one year,
Zebu cattle hav~ been shown to be excellent breeders under improved
grazing conditions, Calving intervals in institutional herds are short (aver-
age 12-14 months) and it is not uncommon for individual cattle to conceive
regularly 8-10 lactations in succession.

Calving intervals have not been reported for conventional husbandry con-
~ditions in Eastern Africa where the data has been collected over a sufficient
period to average out seasonal and annual variations, .Estimates of the
calving percentage fall between 40 and 90 percent depending upon grazing
conditions (14, 20, 21, 82, 155). The estimate which has been used here is
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‘that 65 percent of the cows: (including, first calf heifers).begin lactations
‘each year.l0Although cattle 'in the more favored parts. of the country may
‘conceive more regularly than every 18 months, itis unlikely that the aver- .
“gge exceeds this, First, cattle are concentrated in areas where cattle
“numbers exceed the carrying capacity and cows are retained to advanced
:ages. Second, this estimate is consistent with the observed ratio of calves

to cows 'in the census .data,

There is, unfortunately, little objective data onthe impact of tick control
on milk production, Tick control is expected to have a positive impact on
milk yield through the following: -~ ' P e R s

1, Impré‘ved_ g‘enerali héé’lth and condition-_-_.-‘i‘hcre’as,é'di-'_
_milk production per lactation,

;2_'.-,I,I'np:1£.6ved conception rate and calving percentage-="
~increased milk production per annum. o
3, Indreaséd size of first calfheifers-Qimprbir’eL milk .
. production potential,- I Ry

>44,‘.".Redti;céd calf mortality--longer average lactation
- period with calf milked at foot.

~--The-informed average estimate of persons queried for this survey was
_that, total milk production per lactation would increase roughly 20 percent
following tick control. This would increase the average milk yield to_ the
farmer from 600 pounds (272 liters) to 720 pounds (327 liters) (Table 18,
column B). , ‘
' It is, however, possible to infer the impact of tick control on the calving
percentage from data on calving intervalin the Ongino Leprosy Farm herd,
These records indicate that the calving interval declined by 15 days or
.roughly 5 percent after tick control was initiated. Consequently the average
calving rate in conventional herds has been assumed to improve by 5 percent
from a 65 to a 68 percent annual rate, o

The combined influence of an improved yield per lactation and an im-
provement in the calving rate are summarized in Table 18, column B. The
yield of milk surplus above the need of the calf should be expected to in-
crease roughly 25 percent per cow year. Milk production improves rapidly

‘ folloiwing tick control but the full impact would require several years to be
realized, ' ‘ :

Impact on Owner Income

Previous attempts to project the impact of tick control on farm and na-
tional income in Uganda have followed the formatoutlined in Table 19, The
first step is to assume a calving percentage, a pre and post tick control calf
‘mortality ‘and to project the number of calves saved by the project. The

f:’f'107;’ To simplify assumptions' here and in later sections; a heifer is assumed :
"7 to become a cow at age 3 years and 6 months, the average age at first:
' -calving among Zebu cattle in institutional herds. - . ey
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“xmg:‘ "’fvuy I&e &ﬁ?weﬂa Pb& vwsf
Productmty Factor' '+ i i | Tlck vt Tick o oo Eniclosed
L . ' Controla SR COhtri)la‘" SR T RarmgR

Total Mllk Productlon R GRS RO ;"
M)lk 'yield to calf, lit. ‘
“Milk yield'to owner, lit.
~ Total milk production,; lit: it Dl n

899, s
o 827 : : 455
L 910

Calvmg percentage

Yleld and Value of Mllk : . IR
Milk yield to farmer, lit. . - =7+ 177“‘; R PR
Imputed value milk per lit., Shs.¢ 60 FatF

410
“Imputed value milk yield, S{hs R 106,_;,“ .

.60
246

i

rPercentage Increase in Yield “ -— 25 130 |

’ ca. Prcsumes calf nurses 55 percent of mllk and yleld to farmer 18 45 percent of total
Y‘P’°d“°t‘°“ AU IR ) ' | T .
- b Based on wpenencL at Serere Agncultural Statlon ("alf and farmer each mrlk 50 percent
fof total productlo e S
/4 oowi o, e : JOR LR ’ v ' ' ’
! 1 e, The 1mputrd averagc value of mllk y1eld to the owner per kxlo, taken here to be Shs
:0. 60 per kilo, is roughly the average price of rmlk in rural areas of the Eastern, Western and

Northem Regions.
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sales, value of the calves, saved at maturity, combined with the value of in-

.crédsed milk production from the cow population is then assumed to repre-
sent the ‘‘benefit”’ of tick control to the farmer, =

»--In-the example the projectarea is assumed to have 100,000 cattle, Column
A uses assumptions of productivity changes projected by the Department of
Veterinary Services, column B those of a USAID project analysis and column
C those of this study. The projected increases in income per cow and per
head from Table 19 are as follows: ‘

‘Increased Income to Pay for Tick Control Costs:

So(lirge} Income per Income per
- ..Cow : Head
ST (onillings)
Department 175.5 871
Stu‘qy'* ' ’1174’.'7 33_."6

-Assuming tick control costs no more than Shs, 8.00 per head, both the De-
partment and USAID projections suggcst extremely favorable ‘‘benefit to
cost’’ ratios to result from tick control with satisfactory increased profit
‘margins to meet the monetary costs of tick control, The study based esti~
mate shows favorable but much more modestbenefits because the increased
producticn of beef is valued at the average farm gate price rather than ur-
ban center price, and productivity factors are used which are more in line
-With available census data. Although tick control improves owner income in
the study estimate by over Shs., 30 per head, this may not be sufficient to
induce all owners, particularly those with small herds or living in areas
where lcat:tle and miik prices are below the national average, to support tick
control,

"*To obtain a more realistic estimate of owner benefits, a wider range of
productivity factors must be taken into consideration,

'lelie;gpre tick cohtrql situation in the eastern ox-cultivation area consistent

with the cattle census data is givenin Table 20 Column A, Assumptions in-
clude a 65 percent calving rate and a 30 percent calf mortality, It is also
assumed that each owner has a constantacreage of land which requires that
the animal units be restricted to the availahle carrying capacity (or con-
venient herd size). Columns B and C indicate changes in herd composition
and productivity which should pertain following tick control, differing only in
calf mortality assumptions of 15 and 10 percent respectively. They also
allow for a decline in immature and adult mortality, a younger age to reach

- saleable weight and a 5percent improvementin calving percentage as a re-
sult of better herd health, Column D indicates an enclosed dairy/beef oper-
ation with improved pasture but which continues touse indigenous cattle,

"’
n

The annual cattle sales, an imputed value of surplus milk, total herd in-
‘come and income per cow and per head were estimated. Because of the
restriction on catile numbers, the composition of the herd changes markediy
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ff""‘ABLE 19."UGANDA: ‘PRE "AND “POST TICK CONTROL HERD PRODUCTIVITY *
ANDIMPROVEMENT IN GROSS FARM INCOME IN A TYPICAL PROJECT AREA,
_ VETERINARY DEPARTMENT, USAID AND STUDY ESTIMATES

S el o Dept.of B
Proiditivity Factor Veirrinary  USAID sty
S Services ~ Estimate . Estimate .
~ Cattle Population, No. .100,000, - - .- - '100,000.:.; 100,000
Percent Cows, % .50 40 . 45
- Cow Population, No." 50 000" 40,000 - 45,000
Calving Percentage, % S| 70 65
Calves Born, No. 45 000 28,000 29,250
Pre Tick Control Situation v et
Calf Mortality, % , 30 30 L 30
Calves Dead, No. 13; 5‘30 8, 400"’ B 8,775
Calves Surviving, No. 31,500 19,600, . . 20,475
Effective Weaning Rate, % " 63 49 46
‘Post Tick Control Situation . SR SRR i
=" Calf Mortality, % ' R B 10
~ Calves Dead, No. 2,250 " 1,400, 3060
" Calves Surviving, No. 42 750} ; 26 600', 27 540
. Effective Weaning Rate, % - .+ 85 . 67‘« - ;¢61
Beneflts of Tick Control SRR wEE A o
" Calves Saved by Project, No. 11,250 - 7 000 , 7 065
" Value Each Animal Saved, Shs. 5002 " 485b L. 300°
Savings from Tick Control, Shs. 5,625,000 3,395,000 2, 119 500
i, Increased Milk per Cow, Liters 72 50. . 72800 49,00
Milk Price per Liter, Shs, -85 e 88 60
Milk Saved per Cow, Shs. } 61600 6160 27600
" Value of Milk Saved, Shs. -~ 23,080,000 2,464,000 | 1,242,000
.- Total Savings from Project, Shs. *,‘.8 705, 000 5915000 3,361,000
Increased Income to Pay Tick
Control Cost BT AR
- Increased Income per Cow, Shs " 175.50 14780 74- 70
 Increased Income per Head, Shs. . 8710 159.20 33.60

*Department of Veterinary Scmces and USAID Pro;ectnons taken from vanous pro]ect

evaluatlon documents.



81ie

;TABLE‘¥19 (qont’d)

,_W_a Assumes a. 227 ng ‘animal' at 35 years dressmg out at 113 4 kg carcass Wclghr, and
valugs carcass at the retail price of Shs. 4.40 per | kllO -

t ; .Stated value in project analyg;s. No ba_sls of estlmate given,

¢, Assumes a 227 kg. animal at 3.5 years valued at the average live weight: value of Shs..
1 43 per kilo (see Table 23). -

d Assumes that milk yield per cow will increase from 145 liters to 217.5 liters. per year
and values milk at Kampala delivered price of Shs. 0.85 per liter..

.e.. Assumes that milk yield per cow will increase from 177 kg. to 223 kg. per year (see
Table 18) and values milk at national average price of roughly Shs. 0.60 per liter.
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'TABLE:20. EASTERN UGANDA: CATTLE SALES, HERD INCOME AND"SELECTED'
.0y,  PRODUCTIVITY FACTORS PRE AND POST TICK CONTROL* "

PreTick ' " " PostTick "' ' Dairy/Beef
Control . .~ Control . - Scheme
NS AP VIR TR AR LR N A e B BOEERE T .
- Cattle"Availablé for Sale ' R T S S
" Males 32 390 g igee
. Females - 8 3. .38 .40
" "Total 80 697 LT U T8

NS I ¢
TR P TIRT

R

Value Animals Sold
Males, Shs.

L 1mese
’»1‘! Vi DS RN \5,94'0'» Wi ‘;‘.;w

14937°

Cisgw

17,600

b4

Females, Shs. 779,900 9,900
Income Cattle Sales, Shs. 18,196 24,837 25,220 39,680
Imputed Value Surplus Milk
Production ‘ :
Number of Cows 170 149 144 111
Value Milk per Cow, Shs. -, 106 134 134 197
Imputed Income Milk, Shs. - 18,020 18,966 19,296 21,867
Estimated Total Income, Shs. 36,316 44,822 44,516 61,547
Herd Productivity Factors BRI
Income per Cow, Shs. 214 301 309 541
Income per Animal Unit, Shs. 91 112 111 - 154
Increased Income to Meet
Added Costs, Shs. L - .21 20 63
Income per Acre, Shs. 01 112 111 154
Commercial Extraction Rate, % 108 148 15.2 19.8

_ *Data on beef production summarized from 31, Table XXII. Projections are consistent
- with the available census data and other secondary data for the pre and post tick control

situation in the Eastern and Northern Regione. The value of milk produced per cow pre and
_post tick control summarized from Table 18. ’
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as¥ qalf mortality, declines. eHerds contam fewer cows, but larger numbers
f immature stock The more 51gnificant factors are the following:

,,,,,

~Eastern: Ox-cultlvation _Area

Pre " Enclosed
. Control Post Control Farm
- A B C D
Animals available . N
. for sale 50 69 70 86
‘Commercial extraction s
{2 rate ; 10.8 14.8 15,2 - 19,8
:Income per cow Shs, 214 301 309 541
Income per animal unit Shs. 91 112 111 154
Increased income to
. meet costs of tick
“"* control and other o
‘ inputs Shs, = - 21 20 63"

i

Without enclosure income from the sale of meat increases about 31
percent as does the extraction rate, with important implications for the
supply of meat. However because of the decline in the number of cows,
"income from milk production increases only slightly and the average in-
come per cow increases 24 percent. Of major significance to the choice
between a tick control and a disease eradication project, income per cow or
per animal unit is not affected by a decline in calf mortality from 15 to 10
percent. Also, the estimated increased income to meet the cost of tick con~-
trol per animal unit is only about Shs. 20 per head.

Productivity factors for the larger Ankole cattle and the western area of
cattle management are shown in Table 21, A higher average calf mortality
is. assumed with differing ra.es for male and female calves of 10 percent
and 25 percent respectively by choice of the owner (column B). This has a
decided impact on post tick control herd composition. Projections for the
Ankole Ranches are shown in column C. The significant factors are the
following

Western Dairy Grazing Area

Pre . Post Ankole
Control Control -Ranches
A . - B . C
Animals available for sale 55 74 85
Commercial extraction rate 11.5 15.0 17.1
-Income per cow Shs, 215 318 396
‘Income per animal unit Shs. 110 134 129
Increased income to meet ’
costs of tick control and
other inputs Shs. . - 23 19

Because of a younger average age at sale, the extraction rate is as high
in the western area as in the easternarea even with an assumed higher calf
mortality, Income from the sale of meat increases, as does the extraction
‘rate, by roughlv 38 percent. However, because of the sharp decline in cow
numbers, total milk production increases less than 5 percent, With con-
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TABLE 21 WESTERN UGANDA?’ CATTLE SALES HERD' INCOME AND SELECTED i
o PRODUCTIVITY ‘FACTORS, PRE 'AND 'POST 'TICK CONTROL“ S

" “Ankole .
-Pre Tick P_ost Tick Ranchmg
_.Control Control . " Scheme
Cattle Available for Sale L ; ‘
Males,no. - 32 40.. .40
Females, no. 23 34 41
Total,no.. . 55 74 " 85
Value Animals Sold _ L fo
Males, Shs. ‘ 12,672 16,400 31,600
‘Females, Shs. ~ b .. 9,545 14,280 19,940
Income Cattle Sales, Shs. : 22,2{17 30,680 51,540
Imputed Value Surplus Milk A-oductlon S S o
Cow Census, no. R ,: 204 o 16T e
Value Milk/Cow, Shs. . .. . :- ..106 - . 134. T
Imputed 1..come Milk, Shs RN 21 624.‘;,;: TINEERE -22 378 L ——
Estimated Total Income, Shs; e i 43 84-1”" M 53 058 ‘ 51,540
Herd Productivity Factors o S L
Income per Cow, Shs. +215. . 318 - 396
Income per Animal Unit, Shs. : - 110 - 134- 129
Increased Income to Meet Added ety
Cost, Shs. _ —= 24' f 19
Income per Acre, Shs. 55 66 64
Commercial Extraction Rate, % 11.5 15.0 AN

*Data of beef production summarized from 31, Table XXIV. Projections are consistent
with the available census data and other secondary data for the pre and post tick control
situation in the Western and Buganda Regions. Value of milk produced per cow summarized
from Table 7.2. :



85

“tinued .pressure; on ‘the man/cattle.ratio:in the semi-pastoral areas, male
“calves reared to maturity may belessthanthat assumed in this projection,
Once.again, the . increase in income per: animal unit to meet the costs of
tick control and other.inputs is surprisingly low at Shs, 23 per head.

To summarize the impact of the Tick Control Project on the conventional
dairy/beef enterprise in Uganda, the Project may be expected to have a
positive impact on productivity, raising the extraction rate from around 11
to 15 percent and milk production per cow by an estimated 25 percent,
Milk production per cow will improve rather quickly following the initiation
of tick control but the increase in the extraction rate must be lagged 3-5
years for the impact of faster growth and maturity and lower calf mortality
to take full effect., Projections of the benefits of the Project on future pro-
duction must take these into account, The lagged cash benefits will also in-
fluence the willingness and the ability of the owner to initially pay for tick
control and may justify the higher early subsidy for the Project.

Because of the very low current productivity of indigenous cattle, gtatisti-
cally large increases in productivity result in small--in absolute terms-=~
increases in income per cow and per animal unit. Tick control is estimated
to increase owner income on the order of Shs, 20-30 per animal unit with
the impact greatest where land or labor are not constrained and milk prices
are higher. This may not be sufficient to induce all owners, particularly
those with small herds or those in areas where milk has a lower value, to
support tick control enthusiastically, It should be sufficient to gain their
support if fees are reasonable and centers are convenient for owners to
use,
- EXPANSION OF BEEF PRODUCTION

. The dairy and beefindustries are at the beginning of what is hoped will be
major changes in production due to Tick Control and a variety of other
development projects. Projects undertaken simultaneously may be comple~
mentary. if they create external economies or provide raw materials for
each other, or they may be competitive if they vie for the same resources
and markets, There are elements of both in most livestock development
projects. Although meat and milk produced by conventional producers may
be considered separate products from those produced on enclosed farms
and ranches, they are nonetheless near substitutes and their prices are
closely related. Product prices in large measure determine the financial
success of projects and the rate at which producers can adopt new practices.
In evaluating the Tick Control Projectitis therefore necessary to consider
both the increased production resulting from the Projectand the prospects
for expanding production in the modern sector, In this section the supply,
demand and price levels of both modern and conventional beef production
are reviewed and the increment in production due to the Project is esti-
mated, -
- Beef Supply and Consumption

Beef Production on Ranching Schemes, 1967~-1975

‘Lai'ge scale beef production units are a recent phenomenon as Eur,o'péa'n
settlers had been almost entirely excluded from Uganda. However, the tsetse
‘resurgence of the first half of the century left largu areas of former range



areas free of cattle in western and northern Uganda, It was felt that in order
- to:justify -the expense of clearing the tsetse fly, and to avoid the spread of
“traditional ‘‘uneconomic’’ forms of cattle husbandry, that at least part of
‘these areas should be used for ranches. It was hoped that the ranches would
create a new group of yeomen farmer~-businessmen and that they would set

an:example and goal for others to follow (50, p. 115; 150).

" ‘As of 1969 there were about 120 enclosed beef ranches scattered through
western and northern Uganda, The largest group of 70 ranches of roughly
3,000 acres each, is in the Ankole-Masaka Ranching Scheme, located in
Nyabushozi County, Ankole and Kabula County, Masaka (County no. 14 and
68, Map 3). A second group of four ranches of roughly 45,000 acres each
is owned by the Uganda Livestock Industries, a Uganda Development Cor-
poration subsidiary. A third group includes independently owned cooperative
ranches as well as sponsored ranches, By 1975/76 the combined cattle pop-
ulation of the three groups should be or the order of 180,000 heid or some-
what less than 4 percent of the total cattle population, :

- Expected ranching scheme off-take for Planning Years 1968/69, 1970/71
and 1975/76 from Ranching Schemes are given in Table 22, X

“Expected sales from the ranching schemes inthe development phase will
be around 15 percent of average cattle numbers and will be composed of
two-thirds surplus males and one-third cull cows. After the development
phase when ranches are fully stocked, the commercial extraction rate should
increase to 20 percent.

As a ‘‘second generation’ of schemes are planned, the surplus cattle
sales from schemes probably may not exceed 15 percent for may years,
Thus, ranching scheme off-take could grow to around 27,000 head by 1975/
76. This would be about 4.5 percent of Uganda’s cattle sales and at the most
7.0 percent of meat supplies, still a very small proportion of total supply.
A somewhat speculative estimate of future cattle numbers, post 1975/76 on
enclosed ranches is included in Table I. It is not correct to consider all
scheme output as a net addition to national supply in that many of the sales
in earlyyears will be cattle purchased as immatures or breeding stock from
the. national herd and some ranches will displace conventionally managed
herds, However, it will significantly expand the supply of good quality meat
?eeéied to replace imports from Kenya and potentially to support and export

rade. '

The cattle population projections for the ranches assume that sufficient
breeding stock and immatures can be found to stock the ranches, Buyers
from the ranches have experienced difficulties in finding breeding stock and
Immatures, Prices for immatures in Uganda have been increasing, This
trend could be reversed by the Tick Control Project. During the development
p{lase these schemes will require 20,000-30,000 head c{additional breeding
stock.

The projection for ranching scheme off-take also assumes that the
ranches will be developed as breeding units. The contrioution of the ranches
to the meat supply might be greater if developed as growing out ranches,
speeding up the marketing of range cattle at somewhat higher carcass
welghts. Because productivity factors in the ranching sector will be above:
the national average, this will result in a slight improvement in the national



TABLE 22. UGANDA: ESTIMATED CATTLE POPULATION AND-OFE-TAKE;
'MAJOR RANCHING SCHEMES, 1968, 1970, 1975%

= Ankole—Masaka? U. Livestock. Ltd.P _____Other® - e
Planning ~ Cattle Market Cattle Market Cattle - Market Market
T Number Surplus Number Surplus Number Surplus Surplus.
1967/68 18 27 19 28 10 15 70
- 1970/71 40 6.0 50 11.04 30 ‘4.5 120 215
45 6.7 63~  11.6° 72 108 1800 - 29

1975/76

in Uganda (Entebbe, 1969).
a. Includes Ruhengere Field Station.

b. Includes the four ranches
but excludes Nariam Ranch in Teso.

*Source of Table, Uganda: Min: of Anim. Ind. Game and Fish, The Marketing of Livestock. Meat, Fish and Their Products

c. Ranches other than those in Ankole—Masaka or owned by U.L.L which will be assisted by I.'D.:“A’.T'Lé)

d. Composed of 5,700 cattle purchased as immatures, 2,800 rancl;bred steers and 2,500 cull“b‘reedingh'stbéic.;

e. Cqmposed of 5,800 ranch bred steers and 5,800 cull heifers, cows and bulls.

presently under development b'--Uganda Livestock Industries in 'Bunyq_yrd, Acholi and 'Langé",

‘ ans Includes the
Singo and Buruli Schemes and Bunyoro Cooperative Ranches and several other minor schemes and private ranches. _ -

48
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extraction rate and pounds -of‘meat sold’ per. animaliasithey grow in

- numbers,

Beef Imports and Exports

In most years Uganda is a net importer of beef, that is, the pounds of beef
imported. as canned beef, carcass meat and as live cattle, exceeds beef ex-
ports, Historically, Uganda has imported 3,000-7,000 cattle ofbetter grades
for the high income urban trade and roughly 100 tons of carcass meat for
the same purpose. The Uganda Meat Packers, Ltd. has imported as inany
as 10,000 cattle from Kenya and Tanzania for re-export, ~

After converting all imports and exports tc beef (flesh) equivalent, for
the years 1962~1966, between 500 and 1,700 cattlewere imported annually.
In 1967, exports exceeded imports by roughly 1,300 head. If the meat
equivalent of the edible offals of the cattle imported live is included, im-
ports exceed exports in all years (141, Chapter I).

Beef Availability, 1967

- It is an uncontested fact that slaughter data for most areas of Uganda is
~incomplete because some slaughter occurs outside official slaughter places.
It then becomes necessary to fall back on an estimated extraction rate for
various areas, combined with records of beef imports and exports and the
output of the modern sector in order to arrive at an estimate of the beef

supply.

The beef supply for 1967/68 has been estimated from estimates of the
total cattle population, the extraction rate and the pounds of meat equivalent
from each animal marketed., An estimate of the average yield of meat
equivalent per carcass from conventional and the modern sector is con-
tained in Table 23, With adjustments for meat exports and the interregional
movement of cattle, an estimate of the currentavailability of beef by region
1s included in Table 24.

No apology is made for using rounded figures in compiling the table as
present data does not allow a more exact tabulation. For example, only
scattered evidence on carcass weights is presently available, Nevertheless,
data suggest a per capita meat availability (meat consumption varies be-
tween sub~locations and income groups) of 11 pounds. Large variations be-
tween regions are evident with availability in Buganda above the national
average at 15 pounds, This reflects the urbanconcentration ir Buganda and
the higher incomes of coffee farmers,

Gross beef equivalent availability for 1967/68 has been estimated at 97
million pounds. Again it must be stressed that this is an estimate subject
to a considerable margin of error but onebased on the best available data.
The true total should fall between plus or minus 20 percent from this esti-
.~ mate, It should be noted that this estimate includes meat salvaged and con-
sumed at farm level. The meat actually entering the market trade and sold
for cash would be somewhat less, ._

Beef Production, 1967-1981 )

E'arli’er_ sections provide a basis for projecting the 1mpa"yct of théi'l‘ﬂiclk;
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TABLE 23 UGANDA AVERAGE YIELD OF MEAT EQUI VALENT AND VALUE
OF CARCASS AT FARM GATE AND RETAIL 1969%

Conventional 2

= Sector o _Modern Sector
Pounds” Kilos Pounds : Kﬂos
On Hoof Live Weight Values ' ' : &
Average Live Weight (units) 550 250 617 280
Average Price per Unit on Hoof Shs. 60 1.32 .65 143
~ Farm Gate Sales Value Shs. ' 330 " 330 400 400
Carcass Values R
Meat Equivalent per Carcass (units) 250 114 290 132
Value Meat per Unit Shs., - 132 - 291 - 1.39 3,05
Farm Gate Value of Carcass Shs. 330 330 403 ' 403

‘Marketing Margin

Margin per Unit Shs. , .33 73 36 80
Average Price per Unit Shs, , 1.65 3.64 175 3,85
Retail Value of Carcass Shs. = = 413 413 507 507

*Estimates ‘based on hest avallable evidence of average prices and slaughter welghts.

Modern sector includes both surplus dau'y cattle and cattle from specialized beef ranches.



' TABLE 24. UGANDA: ESTIMATED PER CAPITA MEAT AVAILABILITY, 1967/68 3
A B c D E F__ G . Ho R
o . ‘ Cattle _' ~Total !~

I Human Cattle Hide Avail- =~ =~ Cattle Meat .= - Meat
~Region. - Popula- Popula- Extrac- able - Reglonal ’ Avail- Equiva- -.'Equiva-
R tion tion tion for Exports(—) able for: Tent - lent-

; 1967a 1967 RateP Sale Imports(+)- Slaughter Each™  _FXG

BXC - D-E Animal® (Mllhon
Mllhons % (Thousands) - (lbs.)

Northem 150, '.76 | 12 84 _‘_'-:8;._\-‘ L 76 % 225
“Eastern . - 242 111, © 12 135 100 225

' Karamo]a “ l 25 73 -8 38 0200

33 200,

) o
T R S

Westem  © 220 54 10 55 - - ;;32-5:;«% o

Ca Fstlmated populatlou rmd—1907 based on mtercensus growth rate.

b Assumed numbers of cattle slaughtered per 100 cattile mcludmg those slaughtered on the farms 5

c. Meat equivalent includes the red meat equivalent of edlble offa]s avallable from each carcassﬂv
equivalent for typical animals is 45—50 percent of hvewelght .

. d. The balance of cattle exported as meat exceeded live cattle lmported from Kenya and Tanzama and the cattle eqmvalent |
_ of beef imports by roughly 1,300 head (141, Chapter I).
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-Control Project on meat production, It,was indicated that the marketed ex-
traction rate could be expected to.improvefrom roughly 11 to:about 15 per-
‘cent of cattle numbers, Thisimprovementwould belagged 3-5 years follow- -
‘ing the:initiation of tick control. ' :

Three alternate estimates of the meat equivalent production from con-~
“ventional herds over the period 1967/68-1980/81 which reflect the phased -
improvement in the extraction rate in the Tick Control Project and the
estimated meat equivalent production from enclosed dairy farms and
ranches are summarized in Table 25, The first, a pessimistic projection,
assumes that production continues to expand at the historical rate deter-~
mined largely by the rate of growth of the cattle population in the recent
past or about 2 percent per year. The second, or median projection, as-
sumes that the Tick Control Project is having and will continue to have an
impact on production and that the extraction rate will improve about one
percent every four years. It also provides for increasing production from
enclosed ranches and a faster cattle population growth rate, The third or
optimistic projection differs from the second inthatit allows for a slightly
faster improvement in the extraction rate andin the pounds of meat equiva-
lent available per animal. The median and optimistic projections assume a
small improvement in production above the base-line estimate already has
occurred because of the Tick Control Project, The alternate projections of
meat production are as follows:

| ‘Pessimistic - Optimistic
Year - Growth Median Growth

<

(Pounds, millions)
1967/68 95.3 98,9 101,9

11970/71 101.5 ' 115.9 ’ 119.7
1975/76 112,1 148.6 157.4
1980/81 123.6 184,1 ~ 197.7 -

The overall outlook for expanded production is excellent because of the
expected control of tick burne disease over the next two plan periods, the
stocking up of the ranching schemes and the expansion of cattle numbers.’
.The median projection indicates an 84 percent increase in the beef supply
by 1980/81 and if all development objectives arerealized, a 96 percent in-
crease in production « ould occur. The critical unknown for the optimistic
projection is the future profitability of beef production as it must be as~
sumed that the response to price is positive and not perverse for most, if -
not ali, cattle owners. . ‘ o

Demand for Beef and Price Trends

Ideally when projecting the future demand for a particular animal pro~.
tein (beef), the analysis should include a simultaneous projection of the
supply and price of all potential substitutes for that product (goat meat,
mutton, pork, poultry, fish and dairy products). The supply and price of
animal proteins are often closely interrelated as they compete for the
same resources (pasture, feed grains and the like) and the same con-
sumer’s food budget, In addition, the potential export price and market for
these products should be considered., Needless to say, data are not avail-
able for an anrlysis in detail, :



- UGANDA PROJECTED GROWTH IN DOMESTIC BEEF- SUPPLY — PESSIMISTI * “MEDIAN
'AND OPTIMISTIC ASSUMPTIONS, 1967/68—-1980/81 At

- Projected f-’f Marketed SR Lo " Meat - i
.~ Cattle: = Exh'avtlon" Cattle  ~ " Equlvalent v L Meatr
. Population " Rate - Marketed = - perAnimal © . .. “Equivalent? =~ ' . Growth -
. ’ (Percent) (Thousands) (Pounds) e f-f(Mllhon pounds)v;;  “Index”::

Pessimistic Assumptlons ST

1967/68° : 397
1970/7% . 428 -
1975/76 L7

1980/81

O - MedlanAssumptlons :
1967/68 T T 408
1970/71 -7
1975/76 -

‘1980/81

1967/68
1970/71 - - 47T
1975/76 4, osoazsee 603 .
1980/81 - 5431 1375 o !

416

© a. Meat equlvalent mcludes both meat and the red meat eqmvalent of edrble offals : S
b. 1967/68 production of 97 million pounds 100 S TR :
" c. Cattle population growmg 2.0 percent per year, no change in. extractlon rate, no change in meat. equxvalcnt per animal.
~ d. Cattle population growing 2. 5 percent per year,” extractlon rate growmg roughly l 0 percent in four years, m

~ change in meat equivalent per animal. . :
S e Cattle population growing 2. 5 percent per year, ‘extraction rate 1mprov1ng 1.0 percent in four years, meat equrvalent
) mcreasmgtwo pounds per year UL e T '

H
3
B
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.- The production-of goat meat, mutton, pork, poultry and fish has been esti~-
- mated for 1967 in the Report of the Committee on the Marketing of Live-
Btock, Meat, Fish and Their Products in Uganda (141), This estimate is
- 'shown-in Table 26, The total meatavailability per capita, including that for
beef was only 20 pounds per year, with beef supplying about two-thirds of
thetotal. Fish production currently supplies roughly half of the nonmilk
-animal protein consumed in Uganda. ’

. The Committee predicted that the supply of goat meat and mutton, current-
ly. about one-third of the red meat supply, will grow no faster than the num-
‘ber ‘of rural households. They noted that the supply of commercially pro-
" duced pork and poultry are constrained by high feed grain prices but could
‘grow rapidly. Of most significance to the future demand for beef, they noted
~that the supply of fish, which has grown rapidly in the recent past, is
reaching a plateau determined by the biological limitto the fresh water fish
catch, As this limit is approached, the price of fish should increase, re-
moving the depressing effect fish supply expansion has had on beef prices.
In short, substitutes for beef taken as a group are not likely to increase
sufficiently in supply in the near future or have a depressing influence on

- beef prices.

.« Three alternate indices of the future domestic demand for beef are con-
.tained in Table 27. The major determinants of future domestic demand are
the rate of population growth, projected at the natural rate of increase of
2.9 percent per year, the growth of per capita income and the rate of ur-
banization. The available data suggest that the income elasticity of demand
-for meat in Uganda is not less than E=1,0. The low demand projection as-
sumes a growth rate in per capita income of 2.5 percent per year, the

* median projection a growth rate of 3.5 percent (roughly the rate of growth
in the recent past) and a growth rate of 4,73 percent in the high projection.
The latter figure- is the desired rate of growth during the present 15 year
perspective plan,

Comparing the supply and demand projections, the high supply projection
suggests .only a parallel growth with the low demand projection, If per
- .capita income continues to grow at the present rate, a rise in the price of
. 'beef can be expected with the price rise accelerating as the limit to the fish
. supply is reached.

.- The estimated beef production and per capita availability of beef at the
--end of eachofthe plan periods is given in Table 28. In the median projection
_the beef supply will increase by roughly 4 percent per year, but the ex-
~ pected increase in population will keep the increase in availability to less
-than two pounds per capita. Itis improbable that the meat supply will expand
~at a rate which will justify meat exports. ,

.+ To summarize, many factors combine to create a situation'in Uganda
“.such that the demand for all animal proteins will grow rapidly. It.is almost
certain that the domestic demand for beef will grow faster than supply,
and the price of beef almost certainly will continue to rise. Therefore, any
‘development project which expands meat production is unlikely to face
falling meat prices, On the other hand, without the projected impact of
tick control on meat supply, a substantial increase in consumer prices.
will quite likely occur. . Cod



, AVAILABILITY 1967* '_j

. Gross . Productlon ily,
Avallablhty Ciperh g essiper
Pounds o o n Caplta ool DCapita
(Millions) o (Pounds) - .. (Grams)

i g AR i EENRIE L SRR

3 'Goat/Mutton w132 4 3».’ 5.3

30, 37,

CowlNemFih 153 206 . . .56

_ TotalFishandMeat . 34 ' 456 561

R "Source of Data Uganda, Mm ‘of Anim. Ind., Game and Flsh Report of the Commlttee
. 'on the Marketmg of Lwestock Meat Flsh and Thelr Products in Uganda (Entebhe, 1969)

,,a._ ~;Populatxon cstlmate :mld-l 967, 7.41 million.

- | b. Does not include eggs.
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» ::'v' NDICES OF FUTURE SUPPLY AND DEMAND FOR BEEF
b 1970/71—1980/81

ks Year: ‘Low - Medlan g »High Low -,.: Median High-
't1967/6.8;a;;,%:z:a-‘,?'1'00 10 1"'"1:0'0 100 .- 104 107
doror s st e s
::r;rs'/% | 154 165 182 nz 156 ( "16s
'1;80/81 202 27 264 130 193 5(;9

a. Demand prOJectlons assume a populatron growth rate of 2 9 percent per year and that
the’income elastrclty of demand for beef is E = 1.0. In the low assumption, income is assumed

* to-be- growmg 2.5 percent- per year, 3.5 percent per year in the medlan pro]ectlon and 4.7
percent in the high projection. - Lt e P . S

'b.~.For assumptions on future supply see Table 25.
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ABLE 9877 GANDA / ESTIMATED TOTAL BEEF PRODUCTION! AND PER CAPITA
S LnEe VL AVAILABILITY OF BEEF |
o 1969/70— 1970/71 - 1975/76 — 1980/81% "

‘' Beef ..  Human i % r Per Capita';@._,-\:'f
‘ ‘Prifdii'ctibh‘” co Populatidri’” LT Beef .
g g pounds S . bk ;‘ Avallablhty ')g

- (million) (thousands) e pounds , kllp’

196970 1073 S 953 113 513
) RS ‘r\ {% y- : i LA % A RIEES A "‘;'
1970/71 _— 1122 R 9;80 . 114 5.18

S m ' TER e ALY

(7 AN

1980/81;.;; o

1131 , BRI 568

' “Productlon data from Table 25 Estlmated populatlon growth rate 2 9 percent per year. -

oy oo
EEARA T SR T
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_EXPANSION;, OF,CONVENTIONAL AND. .
‘COMMERCIAL/ MILK‘PRODUCTION 1Y/'"~
LN ‘ G S

CommercialMllkProduction ST

R UL T U Lo

' -ﬁf.:_,‘s',I“he,first real impetus to develop commercial milk production dates from
World ‘War II and the subsequent rapid growth of the urban population, A
further impetus was the remarkable growth of the coffee industry in the
Fértile Crescent north of Lake Victoria, The emergence of a sizeable group
of prosperous farmers notonly increased the demand for milk and meat, but
many were able to accumulate sufficient capital toinvest in enclosed farms
and exotic cattle (47, passim; 48, passim),

As demand grew milk prices doubled and later tripled.1_2/ The cost of milk
production among conventional producers is low as itis produced on an ex-
tensive basis and as a co-productwithbeef, On the other hand, commercial
milk production based on Zebu stock is costly because of the low milk
yields per lactation, Although milk prices improved during the 1950’s,
Ugandan milk supply did not keep pace with demand and fresh milk was
imported from the European estates in Kenya, Opportunities for milk pro-
duction at very remunerative prices caused enterprising individuals to de-
mand the introduction of exotic cattle, Subsequently, the desire to limit
foreign exchange expenditures encouraged the search for methods of ending
milk importations. - e

~ A.general idea of the trend in fluid milk importations from Kenya and the
growth of commercial milk supplies from within Uganda over the period
1961-1969, may be obtained from Table 29, Milk imports in 1961 were
roughly 27,000 liters per day and were to peak out at roughly 55,000 liters
per day in 1967. Importations continued at about the same level through 1968
but dropped off to about halfthatlevel in 1969. It was expected that imports
~could be phased out entirely sometime in 1970,

i.The growth of commercial milk production in Uganda, while small in
absolute terms, is impressive when viewed in terms of rate of growth'in
output., From nil in 1958, the exotic dairy cattle population of all ages grew
to..aniestimated 15,000-20,000 head in 1969 (82, p. 7). This represents
~roughly 10,000 producing dairy cows of cross breed or pure exotic breeding.

, 117 ‘Any distinction made between ‘‘conventional’ and ‘‘commercial’ milk
= “production is necessarily arbitrary and may be somewhat misleading
. as both can be sold. However, the term ‘‘conventional’’ milk produc-.
tion will be used to designate milk from African cattle kept under
typical management practices and primarily dependent on communal
grazing. ‘‘Commercial’”” milk production’ will refer to milk produced
primarily from European breeds of cattle or their crosses 'on enclosed
~ ‘farms or under zero grazing where the primary intent is milk produc
~ tion for off-farm consumption. o

12/ Milk prices-to farmers per pint:
.. 1950 - 15 cents '
. 1946 - 25 cents
1968 - 50-65 cents - . .
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TABLE 29 UGANDA' FLUID MILK IMPOB,TS COMMERCIAL MILK PRODUCTION
'AND MILK SUPPLY IN MAJOR URBAN AREAS, 1961—1969* '

. Million Liters per Year
, o Total Percent Supply
Mllk . Local, .~ "Mk .~ “(+).Increase,,
Imports Production ., Supply . ( )Decrease

1961 "".9-,“”," s ,-‘ 133 B +188

10.8 5.0 15 8 ' +15 3

116 6.6, R ;18.3,l +27 3
133 ¢ 97 2, 3 4143

A
P4}

14, 16 o365 425,

reo

166" 133’ 29 9:. "+ 556,

166 150 a6 +i5.3

19 9b 1994, ~10.0

'19417'0'4‘ Lt el 24.0b o —— R

-+ i Source of Data: H. S. K. Nsubuga, “The Development of Dairy Production in Uganda,”
IDEP/MISR Quarter Continent Conference, June 1968. The author entitles this table “Milk
Production and Consumption for Greater Kampala Area.” By implication in the text this
includes Southern Mengo, Entebbe and JmJa A small quantlty of. the lmported mllk would
“have been sold in other towns.

A Uganda, Dept Vet. Ser., Annual Report, 1969 (1970).

£

b Personal estlmate.

e i RS
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. In’ addition: there are more than: 10,000 indigenous dairy cattle'on:the:1;120"
enclosed farms, indicating that crossbred cattle numbers should continue to:
- expand rapidly. L AR S

The local supply of commercialmilk grew rapidly from 3.0 million liters
in 1961 to an estimated 19.9 million liters in 1969, Part of this increase is
" illusionary in that it represents an increased share of the fluid milk sales
passing through official marketing channels as opposed tc being retailed
" privately. In order to assist small farmers entering the market, a network
of milk collection centers has been established not only throughout the
Fertile Crescent areas but also as far afield as Western Ankole, Toro,
Teso, and Bukedi by the Uganda Dairy Industry Corporation (UDIC). These
centers, which numbered about 35 in late 1969, buy milk at a set price, re~
pack milk in polyethylene bags for sale locally and ship any surplus milk-
to the UDIC plant in Kampala,

The milk collection centers are supplied by both small enclosed farms
and conventional producers. Undoubtedly they have resulted in the sale of
some milk which formerly would have been consumed by calves or by the
farm family. Milk arrives at the centers in small, one to four gallon con-
tainers. Milk is transported by bicycle up to iwenty miles without prior
cooling., Consequently, quality is low and rejection of milk at the center is
common, The regular cash income from milk sales has helped to make the
tlctk cg:ontrol programs attractive to owners in theareas where they are lo-
cate

The total milk supply from 1mportations and local production and the per-‘
centage increase or decrease in the supply over time are included in Table
29, The availability of milk increased rapidly between 1961 and 1965 at
nearly 20 percent per year, increased at the rate of roughly 5.0 per cent in
1966 to 1968 and declined in 1969. The rapid growth in consumption made
possible by rising levels of milk imports probably reflects both a shift in
the demand curve and the elimination of a supply deficit at the fixed price.
The decline in consumption in 1969 occurred because of restrictions in
Kenyan milk importations and the teething problems of the UDIC.

In estimating commercial production for the purposes of establishing'
consumption levels, two approaches are possible: multiplying the estimated
number of cows times an assumed milk yield or a more straight forward
one, -the milk handled by the UDIC and its predecessors.. The latter would
be a somewhat low estimate as some commercial milk is retailed independ-

"ently of the UDIC and associated farmer cooperatives, On the other hand, it
contains some milk from conventional producers. It has however, been used
in estimating milk available for consumption, 13/

‘“Several studies have been made to assess the cost of milk production on
commercial farms in Uganda. The mostextensive one involved a farm sur-
vey of 20 percent of the known dairy farms (in 1967) in the Fzrtile Crescent
area of Uganda or 52 farms, Farms were divided into three size groups

w;r.:‘ s

18/ Multiplying average yields obtained from exotic cattle and African
"7 cattle on enclosed farms times estimated cow numbers would ré-
~:sult.in an. estimate of about two-three million liters greater. Offset- :
._';}ting this would be conventional milk sold to the UDIC. IR R




‘fB'f.;'*‘j‘t‘he,;;‘ak'naly's‘isﬂ -with: phe following ‘e"st}iih'at_’e‘d ‘cost. g)f production: p,,e;l‘;f?»l.itei;‘g‘.

(88,:Piii16)s: i

~'No, of No. of - - __Cost of Production, Shs,

Farms Cows (Per Liter) (Per Gallon)

(87, o -o8=107 s (B2 2/36 0 0
211 - -11=30 ° - .. ,81 . - 2/32
.5 - .. 3+ . - . ,46 - 2/09

The results do indicate some economies of size but the small producers do:
not appear to be severely handicapped under present conditions. The study:
‘did indicate, however, that the five largest producers were producing nearly:
40 percent of the milk sold by the sample studied. o ol

. This study also indicated the following yield and income data for farms.
of the three size groups, :

e

No. of Yield per Annum Net Income

Cows (Gallons) (Liters) per Cow, Shs,
i 3=10 - 344 1,560 - . b07
G 11=30 349 1,584 - . 624 ’
LSS b & - 521 2,364 - ~.1,388" ol

Farmers in the smaller .groups had more mixed herds which often con-
tained Nganda or Nganda X exotic crosses, hence yields were lower as were
profits per cow. However, production levels per cow easily obtainable by
crossbred cattle are still decidedly profitable, S L

These cost and profitability estimates are supported by several smaller
surveys conducted by Makerere students in 1969 (61; 169) and by a hypo-
thetical budget projection for a 45 cow, 45acre dairy farm for the Kampala
area (95). The profitability of small holder two and three cow dairy stall .
feeding units with dairy as one enterprise combined with coffee and veg-
etables has also been demonstrated (42; 109). High stocking rates are
possible, particularly if elephant grass is grownasa roughage. Net income
per acre at the 1970 milk price of Shs, 0.85 per liter ranged between Shs.
600 and 2,000 per acre in these studies. No comparable figures are available
on the profitability of other land uses. _ :

The cost of production estimates of Shs, 0.50 per liter can be comparéci
with the following price schedule for milk delivered to the UDIC or affiliated

cooperatives: Milk Price to Farmer ’
o - Per gallon Per Liter Per 100 1bs.
o ' _shs, | Shs, U,sS, $
Kampala =~ = 4,00 +85 , 5.41
‘Mbarara’ 3,10 .65 4,19 .
"Port Portal 3,10 .65 4,19
" Serere 2,85 .60 , 3.85

It can be said clearly that there are no serious financial constraints op-
erating on existing milk producers in Uganda atthe present time. It is true
that the shortage of exotic breeding stock, lack of credit and in some areas
problems of land tenure may restrict the entry of new producers. Develop-
ment programs should be directed at removing these constants, Neverthe-~
less, milk prices are so high both absolutely and relatively to the cost of
production that no constraint is operative through the lack of sufficient pro-
fit incentive and indeed, production has been responding to the favorable
cost/price relationship (11, p. 42).

For many reasons including the favorable profit position, it is-quite
reasonable to anticipate a continued rapid expansion of the'marketed milk
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supply. The estimate which has been used in the next section calls for a
. growth rate of 20 percent per year inmarketed milk over the next 6-8 years
‘doubling supplies about every four years (see Table 30). It is unlikely that
‘demand' at present prices will expand apace and milk prices should be ex-
pected to decline. Because of apparent high profitmargins, farmers should
be able to absorb sizeable reductions in farm price for milk without severe
dislocations except in outlying areas,

“Because milk clearly is a luxury item for most persons, future growth in
demand will be determined primarily by the rate of expansion of middle and
upper income families unless prices decline, :

. The best indication of the annual shift in the demand curve for fluid milk
at current prices is the growth in consumption of milk during the period
1965-1968 (Table 29). In this period, when imports of milk were for the
most part unrestricted and the supply deficit had been overcome, con-
sumption grew at an annual rate of roughly 5 percent per year,

Using a 5 percent rate of demand increase, the projected demand for
fluid milk in urban areas for the period 1969-1979 is shown in Table 30, It
also indicates the expected growth of commercial milk supplies, the deficit
of surplus in domestic production and a projection of dairy cow numbers,

A comparison of projected commercial supply and demand indicates that
the 1969 supply deficit of about 13 million liters per year should rapidly
shrink with probable surpluses developing by 1974 (column 3). If prices to
producers are not reduced in order to slow supply expansion and spur con-
”su_miption, surpluses could be a serious problem by the end of the next plan
period.

Estimating Milk Production in Conventional Herds

:Estimating the milk produced in Uganda from conventionally managed
herds involves many of the same difficulties as experienced in estimating
the beef supply. Once again it is necessary to resort to indirect methods of
estimation. -

.Quite accurate estimates of the cow population are available, The diffi-
culty is in establishing the yield of milk available per cow per year, Starting
from the admittedly crude estimates of annual yield contained in Table 18,
it 'is possible to estimate milk produced by conventional producers in the
following manner:

... Estimated Conventional Milk Production, 1969

. Number of cows (1968) 1,535,000

. Calving percentage x65%
~'Number of lactations 1,000,000 (per lactation, -
per year) i
Milk yield to the farmer &
. Per lactation 61,5 (gallons), 280 (liters)
. Per annum 40.0 (gallons), 182 (liters)
~-Estimated total annual o
-~ production ‘
(gallons) _ 61,500,000 (gallons) -
(liters) 280,000,000 (liters) - .

a, Reflects a small improvement in production»?»;zes._uqlit‘ihéff;g#i,},.,ti_pk;‘;/l;.
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. This rough calculation would estlmate conventional milk production in
;:1968 at about 62 million gallons (280 millionliters) per year. This estimate
is well below the semiofficial estimate for 1964 which estimated national
production at 77 miliion gallons, The semiofficial estimate assumed similar
milk yields per lactation buta much higher (90 percent) calving percentage,
and an annual milk yield per cow of 540 gallons (37, p. 199). An assumed
calving percentage and anaverage yield of these magnitudes are unrealistic,
Projecting the future production from the conventional milk producers is
primarily a matter of projecting the growth of the cow population and the
improvement in yield per cow expected as a result of reducing the tick
burden (Table 32).

Milk Consumption and Future Milk Supply to 1981

An estimate of fluid milk available for consumption in 1968 by region
which includes fluid milk imports and production irom commercial and con-
ventional herds is shown in Table 31, It suggests a total milk availability in
1968 of just under 70 million gallons or 310 million liters, There are size-
able inter-regional differences in availability from a low of 1.8 ounces per
day in the Western Region to 19 ounces in Karamoja. The average availa-
bility for Uganda is less than one-third cup per day and if pastoral areas
are excluded, availability would fall to about one-fourth cup per capita per
day. These rather crude estimates do indicate the potential for increasing
domestic milk consumption, particularly if price declines,

The combined projections of milk production from conventionaland com-
mercial producers are given in Table 32, A comparison of the two projec-
tions indicate that commercial production will represent a growing per-
centage of total production, but at the end of the ten-year period shown
(1978/79), commercial production will represent roughly 20 percent of
total milk production. The table also indicates that conventional production
through 1975/76 will expand more each year than commercial production,
The outlook is for total milk production to increase at an annual rate of
nearly 4.8 percent per year,

Over the period of the projection, per capita availability will increase
only slightly, However, the expected rapid expansion of commercial milk
supplies will, in all probability, bring about substantially reduced commer-
cial milk prices, As this occurs, severe financial constraints will act to
retard the expansion of enclosed dairy farms and will seriously cripple the
economic viability of the milk collection centers, particularly in out~lying
districts. The analysis of livestock development projects affecting milk
production, including the Tick Control Project, must anticipate a period of
declining milk prices. - . ‘

THE IMPACT ON INCOME AND ECONOMIC DEVELOPMENT '

The successful 1mplementation of any development projecthas numerous
effects on the national economy. Itinfluences the size of the national income
and its structure, the size of personal incomes and profits, the actual and
future state of the balance of payments and the like. Some of these effects
and their magnitudes can be estimated with some precision. Others which
reflect the secondary benefits of the project can only be estimated in very
general terms, Consequently, no perfect ranking of alternative development
projects is possible, The right choice between projects presupposes a
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“thorough understanding of the national economy,and the main Jottlenecks.to .
developing that'economy to its fullést, It also pres‘pppq,s',es"”a‘- clearly ‘defined

- socio-political strategy: fé'r‘dé'velop'me'nf_:"(_Z_Q_’, p. 1)

. The Tick Control Projectattracts supportnot only because of the expected
financial benefits but ,also because of the anticipated secondary benefits to
the economy. The anticipated benefits include the removal of ‘‘the single
greatest bottleneck to development’’-~-the existence of East Coast Fever.
Although no prior project analysis has included a projection of the impact on
production and prices, the Ministry of Animal Industry has claimed that tick
control will result in a. substantial expansion of production and so improve
profitability and production possibilities that farmers will invest more labor
and capital in their livestock enterprises. Only if these claims are valid
can the expected expansion in production resultina significant level of im-
port substitution, export earnings and agricultural diversification. The esti-
mates of the increments in meat and milk production and price trends de=
veloped earlier make it possible to place inbetter perspective the probable .
impact of the project and its role in improving incomes and development
possibilities, , : '

R
LA

The Benefits of Tick Control in Perspective

If a substantial expansion in production per animal is to occur, the Project . -
‘muast make it possible for many more farmers to enclose their lands, im-
‘prove pastures and adopt the use of exotic breeds or their crosses. This ex=
‘pectation is not supported by either the historical facts or the economic
realities, The necessary eradication of East Coast Fever is unlikely to
occur from communal grazing lands exceptinisolated areas, The growth of
eiiclosed dairy farms where disease eradication is possible is occurring
only in climatic zones particularly suited to temperate breeds, where a few
farmers have been able to take advantage of a period of high milk prices.
Enclosure for beef production is taking place only where atypically large
land holdings occur or where ranches are being sponsored by Government,

thus creating artificially low land prices.

There is compelling evidence that enclosure has not been profitable for
the typical conventional dairy/beef producer using Zebu cattle (58, pp. 116~
119 and 86, pp. 167-171). Data suggest the following incomes per heciare
from meat and milk production pre and post tick control:

‘Income per Hectare

Ox=Cultivation Area Shs, © U,S, Dollar
Pre Tick Control S .91 12,756
Post Tick Control . 112 15.70
Enclosed Farm - 164 21.55
Western Grazing Area - .
Pre Tick Control : . 55 . 5.50 ¢
Post Tick Control _— 66 9.25
Ankole Ranch - 64 9.25

. In ox~-cultivated areas and on farms with better soils, tick control should
raise productivity per animal about 25 percent and increase incomes from
around Shs. 90 to Shs. 112 per hectare. However, income per hectare re-
mains too low on communal grazing to justify enclosure, .
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“1;Enclosure.is even less profitable in grazing areas where the stocking
rate and income per hectare are less. Perhaps surprisingly, when a value
“is;placed on milk consumed by the family, the income per hectare obtained
by .conventional owners in the Western area is simjlar to that projected
for the Ankole Ranches! Evaluations of ranching schemes usually ignore
the value of milk for human consumption when claiming significant in-
creases in real income, employment and welfare above those obtained by
conventional producers, : :

“‘Two other financial benefits mentioned in conjunction with the Project
require comment, The value of hides exported from Uganda in 1969, a year
of average prices and export levels, was Shs, 8,2 million (133, p. 22), A
generous guess would be that a 10 percent improvement in hide values will
occur as a result of the Project.l—‘iJThis would be roughly 2-3 shillings per
hide. At the national level an improvement of no more than Shs, 800,000 in
export earnings could be expected -- 2 figure small in relation to the
added value of meatand milk production. A second and potentially more im=--
‘portant area of benefits is in the reduced cost of ox-cultivation due to
larger, more healthy cattle and the expansion of hectarage under cultivation,
However, it did not prove possible to estimate these benefits, o

- Added financial cost to the livestock owner from Tick Control not directly
included in the analysis could result from the transmission of communicable
diseases at the centers where cattle will be brought together under condi-
tions nearly ideal for disease transmission., Experience to date suggests
that this will not be a severe problem. Often cattle are already coming into
regular contact at communal watering and grazing areas, However, hand

spraying equipment is being stockpiled for use in emergency situations.

~Two other arcas of cost are the cost of labor required to move cattle
weekly to the center and the physiological cost of moving cattle on hoof and
in passing them through full plunge dipping tanks, The latter was implicitly"
taken into account in estimating the improvement in production which will
follow tick control. Provided attention is given to minimizing these costs,
‘the increased labor income of Shs, 20-30 per head should be sufficient to
assure at least the level of voluntary compliance necessary for a successful
tick control program., ‘ EE

" 'While the control of tick induced disease losses is a necessary step in’
improving animal production, it mnst not be considered a 'panacea for the
complex problems retarding modernization of the industry. The income
analysis, the experience with similar projects elsewhere and the early ex-
perience in Uganda indicate that tick control will not activate a backlog of.
existing innovations appropriate for the conventional husbandman, The
danger in overselling the program is that it contributes to the illusion that.
‘the. production of meat and milk can be increased substantially without,
further expenditures on research and extension, : o

1217 Because the wound is superficial, tick bites do not directly affect the
T 'yalue of hides. However, the wound may be the initial site of secondary
‘infections whichdo reduce hide values, Controlling ticks has been shown
‘to reduce the incidence of these infections (93; 102, pp. 1-20). Because
there has been no study of the losses resulting from the various hide
‘and skin infections, any estimate of the benefits of regular dipping or .
spraying on hide values is speculative. '



#The: Project itself willnotbringabout important import savings. The total
value. of beef and milk importations have not exceeded Shs. 30 million per
annum; Importations in 1967 represented less than 2.5 percent of the value
of all imports and less than 7 percent of the value of beef and milk con~
sumed in Uganda., Most imports are from Kenya, a sister state in the East
African Common Market. Kenya has an established ranching sector and en-
joys a comparative advantage in commercial milk production (11, pp. 40-
49). Although this Project will play only a minor role in increasing supplies
of quality meat and milk, it will help to reduce importations and will re~
strain any major increase in the price of meat. The prospects for exporta-
tions in quantity are remote, : : t

‘Development projects, even when chosen for their potential for import
substitution or export generation, require expenditures of foreign exchange:
in their implementation., The Tick Control Project will be costly in rela-
tion to the increment in productionbecause of the need to import acaricide.
The estimated annual cost of acaricide will increase to about Shs, 156-20
million when all cattle are included (see Table III). Because Uganda is a
small market for pesticides and because of the need to periodically change
the acaricide used, this will be a continuing and unavoidable foreign ex-
change cost, Other import requirements will be increasing the annual im-
port cost by another Shs. 3-5 million, Every effort should be made to keep:
the import component as low as possible by the careful choice of acaricides
and equipment and by using materials of East African origin, '

The Impact on Farm and National Income

The major financial benefits consequent to the Project are the improve-
ments in the yield and production of meatand milk, A projection of this in-
-crement in production whichwill occur as adirect result of tick control and
estimates of the value at farm gate and at retail for the period 1969/70-
1980/81 are contained in Table VII. The estimated increase in farm and
national income is summarized in Table 33, Exante project analyses should
take into account the impactincreased production is expected to have on the
farm price of the product. Although it is not possible to predict the exact
magnitude of price changes, the supply and demand analysis suggests that
beef prices will continue to increase regardiess ofan increase in production
but.that commercial milk prices will decline, As the intent is to construct
realistic but conservative estimates of the benefits of the Project, a constant
price ievel for both meat and milk is assumed in Table 33.

~ The estimated annual costs ofthe Project to both producers and the econ~
omy for the period 1970/71-1980/81 is also included in Table 33. The data
suggest that for each shilling owners spend on tick control, they can expect
roughly Shs. 4,00 in increased income from additional meat and milk pro-
duction. The ‘‘simple rate of return’’ for the Project to the national econ~
omy, estimated as the ratioofincreased nationalincome over the total cost
of the Project, should be at least 3.3:1 when the Project is completed, a
highly attractive ratio. Of perhaps greater interest, each shilling of esti-
mated expenditure by Government will result in a ten shilling increase in
national income. Furthermore, because the estimated marginal tax rate in
Uganda is 15 percent on personal incomes, tax revenue assessed on the
added income should in the long run exceed the subsidy provided by Govern-
ment. Provided the Project can be successfully implemented the financial
benefits of the Project should substantially exceed the financial costs..



“TABLE 33.: UGANDA TICK CONTROL:PROJECT: GROWTH IN FARM: AND |
NATIONAL INCOME: IN:RELATION TO'PROJECT. COSTS, 1969/70=1980/81*

(Millions of Shillings) ..

Estimated Estimated Estimated
YT Total Growth Cost Cost Total
Total Growth National Project Project Cost
FarmiIncome: . Income: ' toOwners  Government Project

1969/70 209 26.1 4.6
AR L i ot

1970/71 o8 34:8; 6.9 19 8.8

197172 363 423 92 30 122
‘sn’{ :‘lﬁf’

1972/73 . 44.1 55.1: ., 11:6: - 4.1 +15.7

o

1973/74 51.6 64:5: 1 141 52 119.3
1974/75 59.8 4.7 16.8 6.3 L9281 -

bty Ljle e
Hoey

1975/76 .. ... 67.1.. 89 . .. 186 7.4 26,0

Apagd ey e sy,

97677, 1340 918 . 209. . 8s. | 297
1977/78 79.9 99.8 22.3 95 Tag
1978/79 86.9 108.6 24.6 105 35.1
1979/80 - 936 117.0 25.6 116 372

1980/81 102.2 127.7 266 126 39.2

"Farm and national income from Table VIL. Cost projections from Tables II, IV and V.
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_TABLE?84.5UGANDA? PROJECTED: QUANTITY; PRICE /AND: GROSS -VALUE.
HILOR BEEF*‘AND ‘MILK PRODUCTION, 1969/70; 1970/71-AND 1975/76*J i

(Productlon and Total Value in Mllhons)

, Percent
Growth Growth
».i't (Rate * Plan

1069/70  1970/71+ 1975/76 - Peroont Period

' Meat Equivalent Production

Meat Kilos 50.90 53.20  67.20 48 263
Ave. Price per Kilo Shs. 3.72 3‘78 4.13 20 "10‘7
* “Total Value'Meat Shs. * ~ ~ ~189.35 " "~197.85"~"277.30 70T 395
o x BE RO B
~ Milk Production o o o
- Milk Liters = 338.00 353.00>  451.00 5.0 P A S
Ave. Price per Liter Shs 0.61 0.61 - 0.61 - S——
Total Value Milk Shs. 206120: 215.70°  275.10 5.0 "26.9°
' Total Value Meat - L
and Milk Shs. | 393 55 413 55 55240 6.5 329 ’

- *Projections of meat equivalent productlon from Table 28, and pro;ectlons of rmlk
R productlon from Table 32. Meat and' milk prices are weighted averages of the value of corivén-
- tional and modern production.



111

Utilizing the estimates of national production, it is also possible to esti-
i mate the contribution of meat and milk production to National Income for
©.1969/70 and to project this estimate for 1970/71 and 1875/76 (Table 34).
The combined value of meat and milk produced by both conventional and
modern farms and ranches for 1969/70 is estimated to be Shs, 394 million,
In projecting the value of production for 1975/76, meat prlces are presumed
to increase 2.0 percent per year, but the average milk price is presumed
to decline slightly, The growth in the beef supply by 4.8 percent per year and
the milk supply by 5.0 percent per year combined with a small improvement
in meat prices should cause the value éf production to increase roughly 6.5
percent per year during the next planperiod. It can be anticipated that ani-
mal industry will contribute to the overall rate .of growth of the national
economy but it will not contribute in an important manner to agriculturatl
.diversification during the next two plan periods,

Planning for Integrated Agricultural Development

There is no contradiction in stating that the Tick Control Project has been
'oversold as a vehicle for initiating a dramatic expansion of beef and milk
production with the assertion that the Project may provide the cornerstone
for such development, However, a different emphasis from present develop-
ment policy will be required.

Livestock development policy in Uganda and inmost African countries has
had a rather narrow focus and has too often been based on popular miscon~-
‘ceptions. Policies have, for the mostpart, been consumer oriented with the
Ministries measuring success in their programs on their ability to induce
the marketing of greater numbers of cattle at low prices rather than on
their contribution to rural development, Production research sponsored by
Veterinary Departments is almost exclusively oriented toward the problems
of the small modern sector, and development programs are strongly welght-
ed in favor of creating specmhzed dairy and beef units, These policies in
part dictated by the shortage of trained senior staff have been presumed to
represent the quickest method of expanding the marketed supply of meat
and milk, This approach is encouraged by developmentagencies because of
their emphasis on economic diversification and import savings and by the
types of projects and researchwhich they are willing to finance. Insufficient
attention is given to thedesirability ofa more complete integration of crops
with livestock, even though most livestock owners, with the exception of
those in very arid zones, are more properly described as crop farmers who
also own livestock.

. The Ministry of Animal Industry’s recurrent expenditure budget for 1968/
69 totalled Shs, 29.7 million but allocated only Shs. 2.6 million for extension
activities and development scheme supervision, This item which includes
acaricide subsidies, will need to be substantially increased in future budgets,
Shs, 1,000 is allocated to planning activities, Additional development ex-
penditures included in the budgets of the Dairy Industry Corporation and
the Uganda Development Corporation further weight the Government pro-
-'gram toward specialized livestock farms,

A narrow "view of the role of livestock in development is encouraged
by the division of responsibility for agricultural development between
. ministries for animal industry, agriculture and agricultural marketing.
: ',In Uganda, the Ministry of Agriculture with a much larger establishment -



than the Ministry of Animal Industry, has had a substantial extensive ex-
tension education program for conventional farmers. Because of its man-
dated’ concern for all farmers who cultivate crops, it has taken a broader
view of livestock development and has had programs to eéncourage ox-culti-
vation and research stations under its administration are conducting re-
search on fodder crops, pasture/crop rotation and ox drawn equipment
suited for the use of conventional husbandmen (see for examples: 18; 43; 44;
57; 106; 107; 112; 113; and 114). These are areas of research which have
been largely neglected by the Ministry of Animal Industry. . .

The land resource which makes livestock development attractive--fertile
soils, well distributed and reiiable rainfall and the like--also makes most
zones suited for a range of tropical crops. If grazing is to survive as a
land use--and crop yields maintained or improved~-grazing must become
an integral part of the farming systems. The International Coffee Agree-
ment forced Uganda to curtail expansion of its largest and most profitable
export crop, cotton production has failed to reach target goals and the
Ministry of Agriculture has been unable to mounta successful development
-program, Nonetheless, Uganda must continue to emphasize export crop pro-
duction if it is to achieve a major expansion of export earnings.

The key policy issues are these: (1) the balance between programs to ex-
pand crop production versus those designed primarily to expand livestock
production; and (2) the division of expenditures between the development of

-specialized production units, and the creation of integrated farm units which
combine crops with a livestock enterprise, - ' '

Resolution of these issues is complicated by the absence of common
policy objectives. Although separate Ministries have been in existence since
1962, there are no regular and formal procedures for coordinating develop-
ment policy. The Ministry of Planning and Economic Development is under-
staffed, particularly in the area of agricultural planning and is unable fo
perform this function, ‘ ‘ '

Detailed analysis of the mostlikely and desirable directions of agriculture
development and the proper balance which should be struck between live-
stock and crop development are beyond the scope of this essay. The develop-
ment experience suggests that wherever both cash cropping and grazing are
possible, a prosperous crop based agriculture will facilitate the development
of animal husbandry by creating a demand for meat and milk and plowing
cattle and by providing the capital for investment in the livestock enterprise.
Enclosure and pasture improvement needed for the breakthroughin animal
production will become practical for the conventional producer only when
. crop yields are sufficiently improved by rotations to justify their added ex-
pense.

What is being advocated is a return tothe concept of the ‘‘Livestock Im=~
provement Area,”” the now abandoned program whichwas in part responsi-
ble for the early success of tick control in Buganda and Ankole, It will be
recalled that this was an early effort to combine the separate expertise of
Agricultural and Veterinary Staffs and to formulate a practical package of
innovations for the average livestock owner, It willneed to be accompanied
by an expanded research program designed to seek out the package appro-~
priate for farmers in the separate land resource zones of Uganda, and the
one which will most rapidly expand agricultural exports. Ox-cultivation
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. ‘supporting ' cashiproduction: could-provide this:package in :most land re-
‘sourceizomes; . o oo e |

- “'.The resolution of the policy differences between the Ministries and the
identification of areas which require further research can best be accom~
plished by the compilation of the master land use of area development plan,
‘This plan should include the delineation of more refined land resource zones:
and should be based upon the reasonable expectation that the human popula-
tion of Uganda will double in the next 25 years, Because of the particularly
low rate ofurban employment in Uganda, a large share of this increase must
be absorbed in agriculture,

The compilation of a regional agricultural plan will require that better use
be made of the wealth ofdata available on Uganda agriculture. In December
1969, the Ministry of Animal Industry contained neither a planning nor a
data collection section and employed no economists trained in agriculture,
Development project proposals and implementation were supervised by a
one man special development section, The agricultural planning sections of
both the Ministries of Planning and Agriculture were at a fraction of their
allocated strength. For these reasons, there has been a minimum of ec-
onomic analysis of development projects, particularly for those which re-
quire farm level evaluations. This has made itdifficult for both the Minis-
try of Agriculture and the Ministry of Animal Industry to obtain and utilize
- their rightful share of domestic development funds, forcing them to rely on
foreign assistance,

The Role of Tick Control Societies
in Improving Production

The tick control societies represent a unique opportunity to bridge the
gap between conventional and modern production methods in a step by step
manner, By seeking to organize farmers around a subject of great mutual
interest-~the health and well-being of their cattle--it may become possible
through research and extension education to create the necessary climate:
for further improvements in productivity.

There do appear to be a number ofimmediately practical subjects which
can be promoted through the vehicle of the cooperative society, The most
important are the education of owners as to the importance of regular at-
tendance at centers and the mechanics of society operations, At a later date,
they may provide legitimatization for the enforcementofdisease eradication
ordinances in specific areas. Other topics include simple genetics and
selection criteria, propaganda or vaccinations, endoparasites and other
health problems, ox-cultivation, pasture improvement, supplemental min~-
eral feeding and cooperative measures to prevent cattle theft, In predomin-
antly grazing areas (Zones V and VII), they may prove to be logical units
around which to establish cooperative grazing societies. The format can
and should be modified based on the needs of the individual societies., For
example, after the enclosure movementbecomes more established, they may
lobby for land registration and supervise the stocking of the remaining com~
munal grazing areas. They could also serve animportant role in extending -
credit for livestock development. The bottlenecks may prove not to be the
conservative attitudes of the owners but the provision of the support in-
frastructure and the re~education of the field staff of the Ministry for their -
new roles in society organization and extension education.
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~‘In"the recent past, emphasis in theliterature of agricultural development

: has shifted from the best methods of motivating ‘‘peasant’’ farmers toaccept
change, to the provision of the institutional arrangements, technical knowl-

~‘edge ‘and the inputs which will make ‘change poss1b1e and profltab‘le for the
»conventional husbandmen, Lt

" The word ‘‘development’’ means transformatmn of the existing order ’
rather than creation ex novo ofaneworder, The Uganda Tick Control Pro-
ject contains the ingredients which.could create the external economies and
the economic milieu necessary for a step by step transformation of animal
husbandry in Uganda, leading to the development of a broad segment of the
agricultural community.
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Appendix1-
“TICK BORNE DISEASES ‘IN UGANDA' Y/

e : ) L . . : B S I A T
The climate of Uganda is nearly ideal for the persistence and transmig-
sion of a large variety ofanimal diseases and disease vectors. The now op-
‘tim'istic outlook for livestock development in the tropics can be traced di-
ré}ctll'y:to the development of effective pesticides foruse in vector control, -

' 'The four tick species of greatest concern to the cattle industry in Uganda
are Rhipicephalus appendiculatus, Amblyomma variegatum, Boophilus de-
coloratus, and Rhipicephalus evertsi, The diseases transmitted include East
Coast Fever (Theileria parva), Red Water (Babesia bigemina), Anaplasmosis
(Anaplasma marginale), Heart Water (Rickettsia ruminantium) and several
other related diseases. Ticks and tick bites are also implicated in the spread
of spirochaetosis ‘and streptotricosis which affect the value of hides (93,
passim; 102, pp. 1-20). Also, ticks above a few in number can result in tick
worry, anemla and a toxicosis from injected toxins, Where tick populations
are high, relief from these debilitating factors may be as important in im-
proving herd productivity as the elimination of the diseases which they
carry (25, p. 33). A brief description of the epidemiology of the four prin-
cipal diseases follows. ‘

Epidemiology

East Coast Fever: The tick of primary economic importance in eastern
Africa is the three host brown ear tick, Rhipicephalus appendiculatus. In
areas of high agronomic potential, it is usually the tick found in greatest
numbers and it is the only vector of East Coast Fever under field conditions,
R. appendiculatus is found only insouthernand eastern Africa from the Su-
dan and Ethiopia south to Cape Province in the Union of South Africa, It
occurs commonly at elevations between 2,000 and 6,500 feet and between
rainfall levels of less than 20 to more than 75 inches where vegetation and
length of dry season are suited for its survival, In Uganda it has not been
found where the dry period exceeds 4 months and hence is absent from much
of Karamoja, It is generally absent from elevations over 6,000 feet. How=-
ever, the Fertile Crescent, Ankole and Toro represent nearly ideal condi-
tions for the maintenance and rapid build up of R. appendiculatus and it is
widely distributed elsewhere in Uganda (81, passim),

1-The causal agent of East Coast Fever is Theileria parva, a haemo pro~
tozoal infection in cattle.2/Calf mortality in East Coast Fever endemic
-areas is usually estimated to be between 20 and 50 percent from all causes,
Reducing the number of ticks reduces the severity of the disease and calf
mortality may decline to less than 10 percent (see Table 17), However, the
bite of a single infected Rhipicephalus appendiculatus tick is sufficient to

17[;Forv a more complete discussion o‘f cattle ticks and tick borne diseawsAe-','ih
..~ -East Africa, see 25, 40, 81, 154, and 168, : S

27 Two other TheileridQ-L mutans and T, lawrencei--also occur in Uganda.

.‘The first is considered nonpathogenic, The latter, an infection of buffalo,
~can cause pathologic reactions in cattle in Rhodesia where it is known
~ a8 Corridor Disease, Its relation to T, parva is in dispute (9, pp. 361-
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~kill at least 95 percent of susceptible exotic stock, Consequently, unless
"ECF is eliminated, itis notpossible to introduce exotic stock because there
is no vaccine againstthe infection nor effective drug treatment once the ani-
mal contracts the disease. Animals whichsurvive are often stunted and are
» slower to reach maturity.

A number of peculiarities of the disease haveled to hopes of its eventual
eradicatlon. First, in its only vector, Rhipicephalus appendiculatus, the di-
sease is not transovarian. Hence, an infective female tick cannot pass the
disease through the ovary to the next generation of larva. Second, in endemic
areas, calves contract the disease during the first year of life and if they
survive, acquire a long lasting immunity. It is now believed that periodic
exposure to Theileria parva is required to maintain immunity. However, a
carrier state is not thought to exist. Although the vector may become in-
fective during either the larval or nymphal stage, it can only do so by feed~
in on animals at a certain stage in the course of an active case of the di-
sease. reducing the probability that individual ticks are infective,

Because the disease is not transovarian and because there is no carrier
state, it is possible to break the disease cycle and to eradicate the disease
without eradicating the tick by reducing the tick population to low numbers
for a sufficient periodoftime, Yeomenfarmers in endemic areas have been
able to eradicate infective ticks by grazing adultimmune animals on the land
for 6-9 months while systematically spraying or dipping with a suitable
acaricide on a twice weekly interval. Following this ‘‘tick mop up’’ proce-
dure, exotic cattle can be introduced to the farm without mortality. East
Coast Fever also has been eradicated from Rhodesia and South Africa by
enforced dipping with sodium arsenite,

.. The hazard of attempting East Coast Fever eradication particularly in
areas where rapid build up of tick numbers can occur is that animals which
do.not contract the disease as calves remain susceptible as adults. Rein-
troduction of ECF after several generations of control could result in an
epizootic of ECF with mortality rates of 50 percent or more in cattle of
all ages becauseno protective vaccines or drug treatments are available,

Red Water and Anaplasmosis: Red Water and Anaplasmosis have impor~
tant similarities in East African ep1zootiology and will be discussed to~
gether, Calves contract the diseases early in life, usually within the first
six weeks. Usually reactions are mild in healthy animals of all breeds with
only a low rate of mortality. After the disease has run its course, a state of
premunity results, during which cattle are carriers ofdiseases and poten~-
tial reservoirs of infection. Morbidity may reoccur when animals are under
stress, as during marketing. Animals which escape infectionas calves are
highly susceptible as adults, Because most cattleare premune and both di-
seases are transovarian in the primary vector, Boophilus decoloratus, a
high proportion of this species are infective andonly a few ticks need sur-
vive to perpetuate the diseases. Disease eradication can only be achieved
by eradication of the tick vectors, an impossibility under Ugandan conditions.
The disease chain may be reinitiated ifa clean adult female tick feeds upon
1e:l.iny animal that is a carrier ofthedisease as resultant larva will be infec-

ve. :

The vectors of both Red Water and Anaplasmosis occur in all ecological
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-zones' of Uganda except those at high elevations. The presence of these-di~
seases alone would not, in most instances, be a sufficient reason to. initiate
a'tick control program for indigenous cattle as calf mortality is slight, An
exception would be areas with high tick numbers. For these reasons the
Tick Control Project will not be extended into the drier areas of Karamoja
except where Rhipicephalus appendiculatus occurs. Also, there is real ad-
vantage of allowing calves of indigenous breeds to develop acquired immun-
ity, avoiding the necessity of a comparatively expensive artificial immuni-
zation through vaccination. The importantdistinctions between these two di-
seases are included in Figure IL 2.

‘Heart Water: The incidence of HeartWater in East Africa is not known. In
Southern Africa it is considered to be one of the most dangerous and lethal
of all diseases of cattle (46, p. 828). However, it has never been adequately
studied in East Africa. The principal vector inmostof Uganda is Amblyomma
variegatum. A, lepidum is the vector in Karamoja. Both are three host
ticks. These ticks or related species arepresentthroughout Uganda except
at the highest elevations. A, variegatum is usually associated with Rhipi~-
cephalus appendiculatus. The originalhosts are thought to be ths larger wild
ungulates. The role of game as vector hosts and disease carriers requires
further study (80). Because the disease is not transovarian, eradication may
be possible but not likely.

Tick Control in Karamoja District

The question of an appropriate tick control program in Karamoja District
is a complexone, Rhipicephalus appendiculatus is absent from most of east-
ern, central and northernKaramoja where climatic conditions are not suited
for its survival, Consequently, a general communal dip constructed program
will not be carried outin this District. However, periodic epizootics of East
Coast Fever do occur among Karamojong herds when they are forced to
graze their cattle in the higher rainfall areas of the western and southern
parts of the District during the dry season,

The incidence of East Coast Fever is one reason why these areas are
poorly utilized for grazing. Other reasons are the coarse grass species and
the poorly drained soils, Before entering the area, herdsmen burn the sa-
vanna because they believe that this will reduce the probability of their
cattle contracting East Coast Fever, Burning also removes the coarse veg-
etation and stimulates a regrowth of more palatable young grass.

As part of the national program, ithas been proposed that 45 dips should
be constructed in Pian County which borders on Sebei, Bugisu and the south-
ern part of Teso District. Surveys indicate that R, appendiculatus is also
found in areas bordering the northern part of Teso, Lango and Acholi Dis- -
tricts, In 1965 the firstsixdips were constructed in Pian County by the De-
partment of Veterinary Services and a free service of dipping provided. The
objective of the program is to eliminate East Coast Fever from the area in
order to protect adjoining districts as they become disease free and second,
to enable cattle to graze the entire county with less fear of mortality.

Support for the free service has been sporadic and confined to periods
when epizootic dcaths are occurring from East Coast Fever, Among other
things, owners are afraid to bring cattle for dipping on a regular schedule
for fear that cattle raiders will anticipate herd movement and drive off
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herds:on route -to the center. An expanded program of dip construction in
" Karamoja is out of the question urtil security can be guaranteed. A second
requirement is a research program to pinpoint the source of infection for
the periodic epizootics.of East Coast Fever (78). However, in projecting the
capital development costs of the Tick Control Project, plans for a 45 dip
construction program in Pian County have been retained. » o

IR
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Appendix IL:

STATISTICAL APPENDIX -




TABLE I. UGANDA: PROJECTED CONVENTIONALLY MANAGED. CATTLE .
POPULATION 'PROJECT AREA AND KARAMOJA AND THOSE ON- ENCLOSED
- : DAIRY FARMS AND RANCHES, 1968/69-1980/81% o

Conventional Herds® - - e Total
Planning = Pro]ect Karamoja Total Dairy Ranches® _ Cattle
"Year . - Area - , Farms? - 'Populationd
e R *(Thousands) _—
1967/68 - 3,318 - 600 3918 13 35 - 3,966
~1968/69 3390~ 600 . 3990 = 17 47 4,054
1969/70 3,465 600 4065 22 .58 4,145
1970/71 3541 605 - ‘4 146‘ 27 69 4242
1971/72 3,619 . 610 ‘ 4229*‘ ; - 32 . 86 4,347
1972/73 3,609 615 U4, 314{ . .38 . 108 4,455
1973/74 3,780 1620 . - 4,400 46 124 4,570
1974/75 3,964 1625 - "-A4-489 .. 55 150 4,694
1975/76 3,948 A :630, 4578 65 . 180 4,823
1976/77 4,035 - . j635’, 4, 670 R /- R 196 4,941
1977/78 4,124 640 4764 85 212 5,061
1978/79 - 4,214 - 645 = - 4849;,'.' --95 - . 228 5,182
1979/80 4,307 6500 4907 - 105 244 5,306
1980/81 4401 .655 S ‘;‘5056\ . 115 260 5431 -

"ProJect:ons based on census data for calendar year, 1969

" a. Indigenous cattie populatlon assumed to be growing 2.2 percent per year except in non
tick control areas of Karamoja where the assumed rate of growth is 1.0 percent per year. '

- b.Enclosed dairy cattle population assumed to be growing 20 percent per year 1967/68-
1975/ 76 and at a constant 6,000 per year 1975/76 to 1980/81,

" c. Enclosed beef ranches assumed to be growing 23 percent per year 1968/69 1975/76
| and at a constant 2,00 per year ]975/76 1980/81.

: d,‘Total cattle population growing rpughly 2.,5 perpent';per\’ygay; -



TABLE 11 UGANDA? -TICK CONTROL PROJECT: MATERIALS REQUIRED AND COST OF CONSTRUCTING FUL
,, L __ PLUNGE CATTLE DIPPING TANK, 1968* - , : o

- Item and Descnptlon'n’ Quantity Requ]red :-v"; o B Cost

1. Cement Tororo = = 120x112 Ib. bags @ 14/—ea.. 1,680. 00"
- 2. Cement blocks 18”x9”x6” 700 blocks @ 1/20 ea. , 1840.00.
3. Waterproof cement - - 2x5 1b. bags @ 32/— ea. . 64.00 -
4. Weldmesh relnforcement 16 sheets 8’x4’ @ 21/— ea.” '336.00
5. Building sand x 5x5—7 ton loads @ 75/— ea. -375.00
6. Quarry stones11/2” - 5x5—7 ton loads @ 175/— ea. - 875.00
7. Roofing nails, wire - 10 lbs. @ 1/50 1b. - 15.00
nails, mixed sizes . 10 1bs.@ 1/—1b. - 10.00 -
8. CUI. sheets 6’ 28G 48 sheets @ 1/85 ft. - 532.80
-~ Ridges 5’ 10 pieces @ 10/— ea. 100.00
‘9. Hard core stones 6 5x5—7 ton load @ 150/— ea. ~750.00 .
10. Timber: ' ) T
70 pieces of 4”°x4"x6’ @ 1/50 per ft. (4-20) 525.00
100 37x2"x13' @ /45 (1300 ft.) 58500
12 4”x2”x8’ @ —/60 (96 ft.) ~ . 57.60
12 67x1"x8’ @ —/80 (96 ft.) 76.80
12 3”x1"x6’ @ —/35 (72 1t.) - 25.20
11. Bolts: L
365 bolts 7" @ —/55 ea. bolt & nut : 200.75-
30  8”@-/55ea. 16.50 -
30 5" @ —/55 ea. 16.50
12. 4 pieces galvanized drain pipes 2” x 1 ft. equlpped with one socket and BN
N plugto fit @ 6/— per piece L : 24'00}
13. Labor:? '
- a) Cost of 3 fundis at an average: of Shs. 222/60 per fund1 for all workmg days 667 80, :
b) Cost of 8 laborers @ Shs. 5 80 per day for 21 workmg days ' 974.00
| , , Total 8, 747.35
'8 750 00

14. "Additional allowance of 15% of the above total to cover e .
w-'.mlscellaneous expenses, .. transport costs, ete. - o _1:31_2.;5_9
:f s A Grand Total 10,062.50



http:10,062.50
http:8,750.00
http:8,747.35
http:1,680.00
http:etc.312.50

TABLE II. (cont’d.)

Source: Uganda, Dept. of Vet. Services, Circular No. 179/160, June 20, 1968.

Estimates were compiled as a guide to staff and groups of farmers who wished to build cement cattle dips, and were the :
result of a close study of a number of dips constructed in Busoga under departmental supervision. The figures are for a 3,000 -
gallon capacity concrete tank, with a corrugated steel roof, a 30°x20’ collecting boma, a 12’ long footbath and a 90’ draining face. .

2 The cost of labor is based on three skilled fundis (1 mason/carpenter, 1 mason and 1 carpenter) with an average salary
of Shs. 10/60 per day; plus eight lahorers engaged on Kampala/Jinja official rates of Shs. 5/80 per day, building and completing
a dip in 21 working days. The cost of labor depends mainly on the efficient supply of building materials. If manual labor is
provided by the farmers (as is expected in most cases) and materials like sand, blocks and stones were obtainable locally, the
cost may be reduced. Water development costs not included. S

L&
B



:'"TABLE m UGANDA TICK CONTROL PROJECT: RECURRENT COST: TO SOCIETIES AND AVERAGE COST
T R PER HEAD, 1969/70—1980/81 | ,

D E F ‘G H

. GO

. ‘Eligible -- T Capital  Tickicide -Ticki- ... - Acaricide . ;- Over-::

-Cattle.. . . - Cattle .. Contri- Cost of ~cide-. .. ... Costto:..  head..:

Populatlona _ .in in . buti a  Project Subsidyd | . Societies® Cost of

e Projccg\,,: Pro]ecthd Owners¢ @Shs.4.00 . s Socle‘-,;,_i,_,‘ :

Shillings , Shillings (thousands) . e e
(thousands) T Pt ‘. i T SRNCE =
~ 1969/70 3,545 30 - 1,040 ° ‘- 1,200 4,160 1,500 2,660 1,969 -- 4,629 450
- 1970/71 3,625 40 1415 1,290 5,680 1,500 4,180 2.690 6.870 4.85
1971/72 3,700. 50 - 1815 1,290 . 7,280 1,560 5,720 3,448 . 9,168 5.05"
1972/73 3,780 60 2,230 1,290 8,920 1,600 7,320 4,315 11,635 5.20
1973/74 3,870 70 2,670 - 1,290 10,680 -1,600 9,080 5,067 14,147 ,5:30
1974/75 3,950 - 78 3,020 1,290 12,480 1,600 10,880 5,928 16.808 5.40.
1975/76 4.040 85 3.390 1,290 13,560 1,400 12,160 6464 18,624 -5.50
1976/77 4,120 920 3,680 1,290 14,720 1,200 13,520 7,362 20,882 5.65
1977/78 4,220 95 3,980 1,290 15,920 1,180 14,740 7,542 22,282 5.70
1978/79 4,310 100 4,310 1,290 17,160 1,160 16,000 8,580 24,580 5.75
1979/80 4,400 100 4400 1,290 17,560 780 16,780 8,780 25,560 5.80
'1980/81 4,500 - 100 - 4,500 1,290 18,000 - 410 17,590 9,000 26,590 5.85

Column A. Cattle potentially in the project. Excludes cattle in drier areas of Karamoja and cattle under private control.
Population assumed to be growing 2.2 percent per annum.

Column B. Estimate share of cattle population in project.

Column C. Average number of cattle served by the project.

Column D. Assumes 215 centers constructed per year with owners contnbutmg Shs. 6,000 per center (see Table 6. 6)

Column E. Assumes an average tickicide cost of Shs. 4 per animal in the project.

Column F. Presumesa 50 percent subsidy on tickicide for the first two years any animal unit is first served by the pl'OJ(“‘"

Column G. Tickicide cost of project less subsidy.

Column H. Overhead cost of center operation reflecting average numbers of cattle served per center (see Column C)

Column I. Combined tickicide and overhead costs.

~ Column J. Average cost of tick control per animal served.

dieeT



- TABLE 1V. UGANDA TICK CONTROL PROJECT: CENTERS IN OPERATION, CATTLE SERVED, STAFFING :
_ REQUIREMENTS AND GOVERNMENT RECURRENT BUDGET, TOTAL, AND PER HEAD, 1970/71—1980/31% ;

s

L - Centers Cattle Catﬂe_ » Staff Required (est.) o . Govt. s
Year - . in Served . per . Vet. Hus." Vet. Recurrent’ Cost per -
. Operation (’000’s) .. Center. . Officers . Officers . Assistants . Budget ;. : . Head:

oot Ly b

doroym o s 1als 2490 .. 3. 13 . .sg. . © 1488 105

1971/72. o785 - 1815 . 230 4 19 41 2040 113

: 75119_22/73-5’“ 1000 . 2,230 - 2230 o

12670 7 7 2,200 o

3020

9w
1977/78

©1978/79 0 170 T 147

1979/80 25 4,400 1,750

1980/81 - 2720 4500 1,650

*Centers m opeféﬁon and‘~;catﬂe served from Table INI. Staff, réquiremenis based on; expenencemeagwe CGovernmer;t
recurrent budget projected at an average cost of Shs. 2,610 per center in operation. Cost: per head - estimated by dividing -
*.Government recurrent budget by cattle served. _— o O O o



TABLE V.o UGANDA TICK CONTROL PROJECT: DEVELOPMENT CAFITAL REQUIREMENTS AND
N ACCUMULATED PROJECT VALUE 1969/70—1980/81

A~ B C D E F G H 1 7

S : Capital Valley , o e
“Total - Centers Contri- Capital Tank Total ‘Accumu-  Capital -
Cattle Centers in bution Cost to Con- Acaricide  Develop- lated Re-
Popu- Re- Opera- Owners ‘Govt.  struction  Subsidy ment Value of  quired’
* lation quired tion @ Shs. @Shs. @ Shs. Budget Scheme = That
_ ‘ 6,000 13,5795 5,200 ‘ — Year
(thousands) : ' Shillings (thousands) '
1968/69 3,345 2,200 144 —_ —_ —_— — (1,283) (1,283) @ —
1969/70 3,545 2,220 355 1,200 1,655 —— 1,500 3,155 4,438 _
1970/71 3,625 2,270 570 _ 1,280 2,704 832 1,500 5,036 9474  5.868
1971/72 3,700 2,320 785 1,290 2,704 832 1,560 5,096 14,570 5,928
1972/73 3,780 2,370 1,000 1,290 2,704 832 1,600 5,136 19,706 5,968
1973/74 3,870 2420 1215 1,290 2,704 832 1,600 5,136 24,842 5,968
1974/75 3,950 2470 1430 1,290 2,704 832 1,600 5,136 20978 5,968
1975/76 3,040 2520 1,645 1,290 2,704 832 1,400 4936 34914 5,768
1976/77 4,120 2,580 1,860 1,290 2,704 832 1,200 4,736 39,650 5,568
1977/78 4,220 2,640 2075 1,290 2,704 832 1,180 4,706 44,356 5,538
1978/79 4,310 2,600 2,200 1,290 2,704 832 1,160 4,686 49,042 5,518
1979/80 4,400 2,750 2,505 1,290 2,704 832 780 4,316 53,358 5,148
1980/81 4,500 2810 2,720 1,290 2,704 832 410 3,946 57,304 4,778

Column A. Cattle potentially in project, excludes cattle in drier areds of Xaramoja. Population assumed to be growmg 2.2
- percent per year. .
Column B. Centers required estimated by assuming one center per 1 600 head of cattle.
Column C. Average number of centers in operation. '
Column D. Assumes 215 centers constructed per year post 1969/70 and _owner contnbutlon to capltal costs of each center, ‘

: Shs. 6,000. - b o

- Column E. Assumes 215 centers constructed per year at an ‘average Government 'contribution to capltal cost per center of'

Shs. 13 ,575 including the cost of support facilities.

i bang iaen e .
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‘TABLE, v. (cdht’d) )

. Co]umn F. Assumes that 75 percent of the centers constructed each'y year, ‘or 160 centers, will reqinretheé&nstruch&nofé
water supply. Cost estimate assumes one- -half of the cost of water supply development (one-half of Shs.' 10,400)
changeable to the Tick Control Project. ) e

" Column G. Assumes a 50 percent subsidy on tickicide for the ﬁrst two years each animal unit is first served by the pro;ect

Column H. Development budget includes capital expenditure, project share of water development costs and tickicide subsidy.
ColumnI. Accumulated value of development budget.

Column J Development budget plus non-project share of water development costs.




TABLE VI UGANDA TICK CONTROL PROJECT REQUIRED CAPITAL BUDGET
AND ‘CAPITAL’ REPAYMENT SCHEDULE PER ANNUM AND AVERAGE CAPITAL
‘COST PER ANIMAL SERVED, 1970/71-1280/81

Development Accumulated Capital Cost per
o "Budget Value Servicing Head Served
Year R ~Project :
( | Shillings (thqusands)
uly1970 4498 4438 1321 -
1970/71 5,036 19,474 456.9 g
1971/72 i 5,096 114,570 975.4 54
1972/73 "5,136 19,706 + 1;500.1 L T6T
1973/74 5:136 94,842 12,0289 g
1974/75 15,136 20,978 ' 2,557.7 -
19.75/ 7 +4,936 134914 - 3,086.5 91
1976/77 170 4736 39,650 3,504.7 0891
07t cams 4356 40823 103!
1978/79 ¢ 4,686 '49',042 4,566.8 1.06%
1979/80 14316 53,358 5,049.3 15
1980/81 7 13,946 57.304 5475.2 1,22
1981/82 DU 57,304 - 5,881.4 1447

}H i« *Capital development budget and accumulated project value from Table V. Capital cost
t of -project estimated as the amortized cost of the capital invested in the project at 6 percent
viover'a:15 year period from the time of investment. Cost per head served estlmated by d1v1dmg
1the annual cost by the number of cattle in the prolect o



“‘14TABLE {VIL-UGANDA TICK CONTROL PROJECT: ESTIMATED ‘INCREASE; IN
“\#yTHE QUANTITY :AND .VALUE OF MEAT AND MILK PRODUCTION; AS A,
B . RESULT; OF THE PROJECT, 1968/70—1980/81*

 (Millions of Liters and Shillings)

: ‘Added Milk Production Added Meat Production gy
o "Gross ., Gross . . Gross Gross Total - Total

Farm  Retail . Farm  Retail . . Farm .  National

Income Value ‘Income Value Income Income
Liters . . Shs. Shs. - Kilo. Shs. .- Shs. Shs. . :-,Shs..

1969/70 20 ¢ 120 150 306 89 1Ll 209 . 261

1970/71 25 .. 0150 187 - 443 129 161  27.8 -~ 348

1971/72 34 204 225 545 158 198 363 .-.42:3
1972/73 41 41246 308 ;670 195  ..243 441 -.551
1973/74 47 2282 352 70806 284 203 516 .- 645

197475 54 o824 405 19.42 204 5342 598 . 747

- P EPER e DU PR

1975/76 59 ;0354 443 71090 317 306 671 - .839

—

1976/77 63 4378 472 . 12.26 35.6 nid4.6 734 918

1977/78 66 :.:396 495 ::13.85 403  ¢350.3 79.9 03998
1978/79 0 11420 52.5 11544 449 156.1 86.9 108.6

1979/80 73 . 2438 547 01774 498 . 623 93.6 1170

- 1980/81 4 - 444 55.5 19.86 57.8 72.2 102.2 1277

« - *Additional milk production estimated as the difference between the expected yield of
‘ithe cows under conventional husbandry practice before and after Tick Control Project
. completion. Additional meat production cstimated as the difference between the numbers of
-cattle marketed before and after Project completion. Allowance in both projections made for
 differential rate of population growth after Tick Control. Value of milk at farm gate 60 cents

per liter and 75 cents per liter at retail. Value of meat equivalent Shs. 2.91 per kilo farm gate

and Shs. 3.64 at retail for 250 kilo animal.
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