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SUHKAKT

This thesis pertains to a particular area. of Kenya, 
ncraely district, hconoraically, thin area has
considerable significance as a livestock rearing area 
and for wildlife viewing and hunting. There is also 
setae agriculture around Loitokitok in the foothills of 
Kilimanjaro. The majority of the area is plains and 
Ymph la concurrently utilised by domestic and wild
-took apart from the national parka from which livestock 
is excluded. The importance of this area is reflected in 
the fact that considerable development of both the wildlife 
and livestock sectors is being carried out. The livestock 
sector is being expanded and intensified under the World 
•Ranir Livestock Development Plan, while wildlife utilisation 
activities are being reorganised and increased by the UKh?/
PAO Wildlife Management Project.

In order to allow this thesis to delve to meaningful 
depths the scope of this study has been restricted to the 
plains area of Kajiado District where the main potential 
forms of land use are by livestock and/or game. Since the 
major emphasis in the World Bank Livestock Development Plan 
is on cattle production this thesis has been limited to a 
consideration of the cattle industry only, though currently 
there are substantial numbers of sheep and goats which play 
an important role in the Maasai subsistence economy. On the 
wildlife side, discussion is limited to those forms of 
utilisation which are under review by the Wildlife Management 
Project, namely, tourism, hunting, cropping and live capture.

dome forms of wildlife utilisation are dependent on the 
rate of offtake, namely hunting, cropping and capture, while 
tourism la not. As discussed in the relevant section, tourism 
is the most valuable fern of wildlife utilisation but it 
receives less emphasis in this thesis than the former types of 
utilisation. The reason for this is that one objective of 
this thesis is. using a conceptual approach, to develop offtake
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rate formulae far the wildlife and cattle sectors. However, 
the application of these formulae are subjective since the 
data required to determine the offtake rates will vary between 
areas and species and in many cases the data may not be 
available. On the basis of the cattle offtake rate formula, 
potential revenue formulae have been developed. As far as the 
wildlife sector is concerned there is insufficient data on the 
demand situation within the hunting, cropping and capture 
activities to usefully develop potential revenue formulae.
However, since the overall concern of this thesis is with land 
use optimisation the existing values of these forms of utilisation 
have boon examined, and, in order to provide a true picture the 
value of tourism is also discussed.

The second objective of this thesis is to determine the 
problems of defining and implementing an optimum land use 
pattern, which includes the utilisation of e renewable natural 
resource, in JCajiado District.

In order to fulfil these objectives the thesis has been set 
out as follows

Chapter I is a description of Kajiado District so that a 
full background is provided, iatetistios are included to give a 
fuller understanding but are not used later on beoouse of the 
oonoeptual approach which has been adopted.

Chapter II is concerned with the oonoeptual development of 
offtake rate and potential revenue formulae for the settle 
industry.

Chapter III is devoted to a discussion of wildlife utilisation 
activities. Firstly, offteke rate formulae ere developed using a 
conceptual approach and aeoondly the value of each form of wildlife 
utilisation is examined.

Chapter IF outlines the principles of land planning and 
discusses the way in which these apply to Kajiado District. It



is also concerned with the way ia which land planning techniques 
to doterjaine tbs optiaua intensity and distribution of cattle 
and wildlife utilisation activities wight be applied to this
area*

Chapter V is the ooaoluding chapter end disouusea the 
problems facing land planners and outlines the neat pressing 
questions need to be answered.

v i i i
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mraoDOCTioN

Thin first Chapter in concerned with a di— anion of the 
current situation in K jiado Di strict end the developmcnto 
being carried out there with respect to the livostook and 
wildlife sector'-. There are three sect ore.

-action I provides background ini'ocuntion about 
thin area covering the uain font urea oi loc—tiou, 
political and physical fuaturea, variation,
ClinStO f nni± ami inhabitants.

section II ooooidera livestock. For the reason* 
outlined in the introduction this discussion is 
limited to the cattle industry and looks at the 
traditional situation end developments under the 
World Bank Plan.
section i n  deals with wildlife, covering current 
and potential forac of utilisation and acrae of 
the associated problems. Ibo role of the ULL/?/
PAD Wildlife Henagoment Project ie also defined.

■jJjCTIOE I

liM U PCAH Jil,, a? K U JU jO

A LOCATION
ifo jiiytn District is situated between 36° and 3<i°- and 1° 

end 3°90'd. It lies to *Jam south of the Kairobi-Wonhena 
railway, being bordared by the Hguruman 3aoarpnent in the west, 
Tsavo West Park in the daat and the Kenya/Tanzania
border to the south. In area it covers soon 8,000 square miles.

B POLITICAL PTJCTJHEA

Kajiodo District ia divided into several areas far 
administrative purposes as shown an lisp I •
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c ?gr^:iL r a m m i
2m  o-kin physical featured of K&jicdo District uro shown 

on 3t-p I11. It it. ptrlnciply a plains area with the hgurunan 
hnoarpuiont hnswa in the uo^tf the ligoog hill- to the north* 
the Chyulu hills in the northeast and Kilimanjaro in the south. 
the«o plain:, are drained ly five permanent rivers namely the 
hwaeo n^iro in the west, the h'-eanga. in the south* the Athi and 
ueleniPli in the north and the «agoine and Lolterish in the east.

rally neawon there are dso numerous seasonal rivers* 
la addition spring' t»nd streams drain from Mount Kilimanjaro.
T>>+ aejor ovoaps ere the Hgnre dwamp in the west and the toyinya* 
henalog end jusap t to the east. Kajiaoo si strict has two
■««n ichoe, Lake fiagadi, a soda lake, and Lake Amboseli which is 
in the process of drying out.

o ▼gq̂ TSTioi:
2he Vildlife Sannjeoent Project has recently completed a 

survey of the vegetation which has he an defined ae foil©*-;.
Sejlado histrict has been divided into ecolojicnl zone3 based 

on criteria of Trr.pnsll end Griffiths (15^0) * Pratt* s/rconwry and 
Owynne (1966) end Survey of Kenya (1971) «*> shown in Hap I111. As 
edequote long-tera clisicctio data are lacking* 'on© bounuariee at 
least in pert have been dictated by distribution of bey indicator 
plants and by topography and soils.

hCOlQ;d.Cal SoTJi V
ecological Zona V is the largest* comprising 65.6^ of the 

District. Basically* it include: the low-elevation Sift Valley, 
the Anboceli Basin no far west as Bananga, and the dry Acacia 
nellifcra - Comnlphore. afrlc^na buithland of the Kiboko drainage 
below 1500 n. Because of the low rainfall and hi,#! temperature, 
forego production of both grasses and palatable 3hrube is low.
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Ecological Zone IT

Ecological Zone IV covers 31.6^ of the District. This 
Zone contains more product lira grassland, hashed or wooded 
grasslands, and hoshland than Zona V. It usually occupies 
ground above 1500 n, or areas with better soil moisture, aa 
near the Nguruman Ssoarpment. The central and southern Athi 
Plains, the grasslands of the Zaali-Eelengei area, and the 
productive hushed grasslands from Kajlndo to Samanga are 
included. Charactaristio trees and shrubs are Acacia 
dropanolobiuB. A. tortilla and Croton dlohogaraos. Theaoda 
triandra. Cynodon spp., Pennoaetun taeajamn and Cenohrus 
oillariu characterise the better sites) Eragootis spp., 
Eporobolun spp., Microchips kunthji and Harpechne BchjaBejrfr 
may occupy poorer sitas or disturbed areas. Except in drought 
years or on overused ranges, foragB production is high*

Ecological Zone III
The highly productive Ecological Zone III covers only 

288 km". The most productive northern Athi Plains, bordering 
Nairobi National Park, are included, aa is a rooky ridge area 
of thin soils northwest of Ka^iado. Forage production is high, 
couponed mainly of Thtpp.ii*. triaadru. Penney0turn PP« • 
ihroarrhenia spp., and x>igitaria aaoroblenhara. When subjected 
to abuse, recovery is more rapid than the drier Zones IV and V. 
The agricultural area (generally on the most productive soils) 
between Kiserian and Ngong, falls in this Zone, overlapping 
slightly into Zoological Zone II.

Ecoyogjoa; Zoy> II
Ecological Zone II occurs only on the sennits of the 

highest mountains - Ngong Bills, Chyulu Hills, and 01 Doinyo 
Qrok. Productive, well-drained soils and high rainfall make 
this land of the highest potential, although steep slopes and
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exposed rook reader much of it generally unsuitable for 
agriculture. Its Talus as watershed is high. The area 
is presently covered with forest, with interspersed Highly 
productive grassy glades. Characteristic grasses are 
iyparrhenia spp., Cymbopogon spp., and Themeaa trianara.

zoological Zones 1 and TI are not found In Kajiado 
district.

K CLIMAgS
Information about the climate is somewhat general due 

to the small number of meteorological stations in this area, 
namely Athi River, Magadl, Kajiado and Kin.

a. Rainfall This aspect is of considerable interest 
because it has a direct effect an cattle aad 
wildlife nanbere as will be discussed later on.

There are two rainfall regimes! two rainy seasons 
and the single rainy season. The former occurs in 
Kaputei district with 50j£ of the total annual 
rainfall during the period of tfareh to Slay and Zj'p 

in iiovember and Jeoembwr. The remainder of kajiado 
district has a single rainfall season with of 
the total rainfall between November aad day*
dona rally, rain fella in oonvective storms of half 
an hour to three hours duration but on hill slopes 
aad areas effected by MgKl“ »'iA there are drisalea 
of long duration.
Map shows the mean Mwmi rainfall. There ia 
a rapid increase in rainfall of 20f* per 1000* above 
7000' on the Memanga mountain range.

The lagadi—Matron area aad iri desert are rain- 
shadow areas. Griffiths and Guyana (1262) estimate 
an annual rainfall of 1<T per annum in the Ifyiri 
desert, detailed information about variability of 
monthly and annual rainfall for the areas in which
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the Meteorological -stations are situated is 
available. However, it is of partiouler 
significance to note that as annual and Monthly 
rainfall decreases so the degree of variability 
increases.

b. Temperature Using available date Griffiths and
Gwyime (1962) developed the following aquation for 
mean annual temperature (°F) • 93*2 — 4*8 x  

altitude (thousands of feet).

A temperature of over 10^^F is rare but
temperatures of over 10G°f‘ are likely to be 
recordea at lees than 2500 feet.
Mean monthly temperatures lie within ♦ 3°F of the 
mean rnnual tempereture with February the hottest 
month and July the coldest, however, individual 
days can vary ♦ 10*F from daily average temperature 
cad the sees diurnp.l temperature range is between 
20*F and 30°F.

c. aarldlty Daw point (tanperature at which dew is 
formed when the air is oooled) shows little 
variation (♦ 2°P) luring the day and is steady fro* 
month to month (♦ 3°F of annual mean).

F GOUaUMICATIOI^
Generally speaking communications systems within Kajlado 

are poorly developed (see Map l11). The Nairobi-hanbaaa 
railway runs along tiM northern boundary between Athi diver 
and Kiboko and has branch lines to Magadl and hibini. The road 
network is very poor, the only tarmac rood in this district 
being the Athi Hirer - Memanga road, although the Nairobi - 
Mombasa road lies Just to the north. All other roads ere 
either murrain or dirt and it oan be seen from the aap that some 
areas core poorly served even by these minor roads.
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0 INHABIT AMT-*

As lbs 1969 population censur, doss not give 
sufficiently detailed information it it not poasible to 
giTe a detailed Breakdown of the Kajiedo Listriot 
population. However, the vast majority of the population 
inhabiting the plains area are Kaasai hut again laok of 
data prevents an accurate estimate of their numbers, 
however, the Veterinary department estimates that in 1969 
the VY—*r population was approximately 66,000 and that 
prior to the 1974 drought the cattle population was 
approximately 700,000. (see Appendix 1̂  for discussion 
about the relationship between the Maasai and cattle 
population levels). Traditionally the Maaoai are not only 
dependent on their oat tie for subsistence survival but also 
as an indication of social status. Tims, it 1b in the 
interests of each individual to own as many cattle as 
possible. In addition, considerable herds of sheep and goats 
are kept. Again there are large discrepancies in the estimates 
of the numbers of sheep and goats. Prior to the 1974 drought 
Mr. 0. Murphy of the Agricultural Finance Corporation estimates 
there were one million while Hr. X. Watson* a aerial surreys 
■uggeat half this figure. Dr. 0. Western estimates that sheep 
and goat numbers are 65-7Qa> °* *** oattle numbers.

There 1b a discrepancy of opinion as to the minimum sise 
of herd required to support a family at milk subsistence level. 
For example, the Agricultural Finance Corporation bases its 
planning on the assumption that a six person family requires a 
herd of twenty head of breeding female cattle. The Veterinary 
department ̂ estimates cowu comprise 57>> of the herd, vxhich 
suggests a herd of forty two animals. On the other hand Nr.

Lewis (1967) indicates that from observations a herd of 
sixty to seventy head is neoassary to provide subsistence 
requirements plus a oaah income for basic requirements. This

• Ministry of Agriculture.
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discrepancy is probably due to difference in definition 
of subsistence, the former discounting the elegant for
Offrh income became under the Agricultural Finance 
Corporation ranch drrelopmmt schemes, cash income is 
derived from commercial beef production activities* A 
second reason for thi3 discrepancy is that the size of 
the subsistence herd needed to •support a family will 
depend on the severity of the dry season. Hence, It ie 
desirable to introduce a third statistic in the form of 
the time period for which a subsistence herd la expected 
to .upport the family.

LIVESTOCK

A ^n.rPiOMAL jITOAftOS

a. Traft̂ tfronnl Livestock Management
ia noted earlier the natural water supply in much of 

Kajlado District ie seasonal and as a result the Haasai have 
adopted a aent-oonadio way of life in order to utiliao the 
boot and tauoh of the range as possible, and thus, maximise 
the number of livestock owned. In the dry season they occupy 
\ntrf whore permanent water is available and in the wet 
season they move out to areas supplied only by seasonal water. 
This movement ia especially aotiooablo for cattle since they 
aro leas drought resistant than goats anl iheap. The concept 
of overstocking io a foreign idea to the Maasai since in this 
lemi-nonadio condition with common utilisation of lmd it is 
always advantageous for the individual to incra jae his stock. 
Tba Naaeai*s tolerant attitude in the past towards wildlife 
has bean a result of their inability to effectively wipe it 
out. Also the cami-nomadic way of life results in any 
competition between wildlife and livestock not being as
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apparent as ndir a developed ranching set up. The Xaaaai 
have a particular dislike of vildabeeat, though, since 
malignant catarrh, a fatal disease is endemic in their 
populations. However, as discussed further on statistics 
show an insignificant number die from this disease.
.during the season when wildebeest are most likely to 
infect cattle with this disease (namely from calving till 
the young wildebeest sheds its first coat) the Xaaa&i avoid 
grazing their cattle near wildebeest herds.

b. Factors Controlling Bard *>jze

(1) herd htructure
The structure of the herd is directly influenced by the 
fact that the laasai »»M»ly utilises his cattle for milk 
and blood and not meat production. Usually beef la only 
oonoumed on speeial ooeasions or when an animal dies 
through natural causes or is slaughtered because of 
infertility. Estimates of herd structure by A. Jacobs 
(1967) and the Veterinary Department of the Ministry of 
Agriculture give n ratio of 57$ oows, 6$ bulls, 1 #  steers 
and 26$ calves. This high proportion of oows is not only 
important for milk production but facilitates a rapid 
build up of oattle number, in favourable conditions. 
firing a calving index of eighteen months this results in 
the number of calves bon each year being eqaal to 40$ of 
the total population. Depending on prevailing conditions 
calf survival can vary between 20-80$ which gives a 
potential herd increase of 8-32$. While an individual 
nay oonsider this desirable, especially after a period of 
unfavourable conditions during which herd numbers have 
been reduced, it has a tendency to lead to general over­
stocking and a cyclical movement of herd numbers. Thus,
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heavy rain:-, result in a good milk supply which leads 
to a high calf survival and ueaca a large number of 
imaatwres. The resulting shortage of grafting due to 
overstocking leads to stunting of growing cattle and 
death of weak animal s.

(2) Onfall

Wio ce roast of grazing and drinking water available is 
a direct result of the level of rainfall which in turn 
influences the birthrate , calf survival rote and death 
rate in adults. During the 1961 drought* breeding 
appeared to stop but the surviving ecus got into calf 
rpHritiy so that there was almost a 100$ calving rate by 
Kovember 1962. The quantity of milk available is 
influenced by the availability of grazing and water, 
dinoe the morani (young men) and children get fed first 
and the oalf hac the remaining milk the effects of low 
milk production are magnified and calf mortality through 
malnutrition is likely to ooour. In addition cold and 
unsoaaonal rain may lead to chilling and low disease 
resistance in undernourished calveo. Low rainfall and 
the resulting lmok of grazing also causes death in the 
adult population, dtarration mainly affects the young 
and old but if the drought is severe onoujh all age 
groups are effected.

(3) Disease
Tick borne disease a, especially Saot Coast Fever are 

the causes of death in adults while calf occurs,
pneumonia, oooeidiocia and other Sndoperasltas are very 
COOMB in calves and eooount for a high mortality rate. 
Foot and Mouth disease is also widespread. Saet Coast 
Fever and Trypanosmiasio are especially prevalent when 
cattle are taken out of their normal grazing areas during
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droughts. Infection and death is most likely when 
tus animals are already weakened hy starvation. The 
spread of disease in facilitated by tic Haasal practice 
of booking oattlo at night to protect then fra a theft.

(4) Predation
Los ->e3 through predation by wildlife, based on available 
data appear to be negligible. For example, records show 
that over a period of two years (1971/2) in Loitokitok 
Division, twenty five oattlo, thirty at* goats and five 
donkey3 were killed. Bowever, records are often not 
accurately kept in none areas not kept at all.

B  LUTddTQCK DUVaLDPahlB?

a. Background
The Haaaai are noted for their conservative attitude to change 

but one aain reason in put forward as to why they are giving 19  
their aooadio way of life und settling on ranches. The HaaaeX 

cattle population vao draatioally reduced in the 1961 drought and 
these leases were further increased ay the suhaoquent floods.
Prole (1967) eatinatcj that the oattlo population fell from
680,000 in i960 to 200,000 in 1962. A similar situation has Just 
oocurrod in the 1974 drought. In 1952 those itaanal living in 
Kapntoi realised that v»hiir the neighbouring European ranches 
«hj«th had invested in water development were also suffering 
serious losses, these wore nowhere near the ac&iitude of their 
own lessee. This acted as an incentive to fora ranches and 
undertake water uevelopnont, and together with the fact that 
Kaputei is one of the mere fertile end higher rainfall areas of 
gnjiarfn District explains why the first group ranches varo 
developed there.
b. World Bank Livestock Develgmnt, Plan

Vwjlmirt District in one of the areas being developed under 
the World Bank Livestock Development Plan. Phase I of this plan 
ooonenoed 1 Key, 1969 and has bean extended from add-1973 to
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to aid-1974 because the available funds bad not been fully 
utilised* Consequently Phase II was postponed and 
coaucnoed in aid-1974*

?iaaao8

This project la being funded and executed in two phases. 
Phase I ia being financed by the Juedlah International 
Development Agency and the Kenyan Government with the overseas 
aid being channelled through the World Bank and in the region of 
twenty million, nhijiinga has been allocated to Kajiado District. 
In Phase II the Lfaited dtatea of America and Croat Britain are 
aloo contributing and the developoant funds for Kajiado district 
amount to approximately twenty three million shillings.

Organisation
The World Bank is working through the relevant Government 

departments. The Range Management Division is responsible for 
preparing ranch development plans in conjunction with the Water 
Dovelopsezxt Department and Agricultural Finance Corporation, and 
following this up to the stage where a loan is filed with the 
Agricultural Finance Corporation. They also assist the 
Agricultural Finance Corporation with post loan supervision and 
provide management on group ranches. The range water section 
of the Hater Department investigates and surveys water supplies 
and constructs and develops water supplies in line with 
development piano. The Agricultural Finance Corporation 
organises the provision of loans to carry out these development 
plans. Disease control aid ia channelled through the Veterinary 
Jerviees Department and is mainly concerned with Foot and Mouth 
Disease control and Contagious Bovine Pleural-pneumonia 
eradication. The Livestock Marketing Division of the Ministry 
of agriculture ia also receiving aid for disease control and 
the development of marketing systems.
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fix Kajiedo District two types of ranch arc being developed, 
under the Livestock Development Plan, namely group ami 
indiviuual ranches.

The concept of group m e t e s  was developed because In much 
of Kajiedo, lrod potential la fairly low end water io 
relatively oorree dictating that In order to be viable , 
ranches murt be large. On the other hand the population is 
too large to adjudicate a ouffioient number of individual 
ranodee. Thus the oancept of a ranoh occupied and jointly 
owned by a sreup of people arooo. Control of these ranches 
by it3 oonberc. is democratic. On registration a* a member 
of a group ranch an individual is given a stock quota.
Cattle arc 3till traditionally managed on these ranches and 
as a first step towards developing commercial cattle 
production, priority is being given to loan? for the 
construction of dips and water development. Under Phase I 
~ttch development is being carried out on nineteen group 
ranches and there ere plans to develop "mother twenty five 
group ranches in Fhww II. Phase I group renohos are all 
citunted in Kanutei while Phase II group ranches are also 
situated around Amboeell. Their average else ia in the 
region of twenty tbouaend hectares and the average number 
of fmilieu on each ranch is one hundred and forty. However, 
there is considerable variation depending on the prevailing 
octal aw.t ecological situation, dee Table I.

huiviH'1!
Xb the oase of individual ranch®* the title deeds are in 
the name of s single person and average about six hundred 
hectaren. forty five individual ranch*a are being
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aevelopeu end under Ph&.:e II it 1b planned to develop 
another forty five* These individual ranches are located 
in Kaputei and around the Loitokitok area* hot only is 
water development and dip construction being undertaken 
tut also artificial insemination and improved breeds have 
been introduced. In this way individual r&nohes have a 
demonstration effect, in the sense that it is often easier 
to persuade an individual, rather than a group of people, 
to adopt a new idea* When members of group ranches see 
developments such a3 artificial insemination and dipping 
being Implemented on Individual ranches it is hoped that 
they will want to follow suit*

(2) ■hanch development 

igrvijnff Polfrolas
Eaaoh development in this area la being carried out with the 
aid of loans from the Agricultural Finance Corporation*
There are two main types of loan* Steer purchase loans 
which ere short term loans for buying steers and development 
Ioann for the long term development projects set out below*
To be eligible for either type of loan, loanees saint have 
at least 20Jt equity in the total ranch assets after full 
disbursement of the loan funds and an internal rate of return 
of 1556 for the project is required. An interest rate of 
7*5% is payable on the outstanding balanoe for all loans*
The "irrirn duration of development loans is twelve years* 
These loan, will carry up to a four year moratorium on 
principal repayments followed by equal annual principal 
instalments for the remaining duration of the loan* On the 
other all short term credit is assessed annually, but 
as with development loans working capital loans do not 
exceed twelve years.
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-.cv̂ lo ament Investment^

Tho agricultural Finanoo Corporation divide development 
items into the following investment categories! water 
facilities and equipment, livestock facilities and dips, 
constructions, machinery, firebreaks, fencing, bulls, 
cows and bush clearing.
Water development has gained priority beoaui<e of the seed 
to open up areas of the range hitherto inaccessible because 
of lack of water and thus make the newly adjudicated 
ranches viable. In this way the rang® can be utilised more 
efficiently and effectively. However, there is a basic 
fallacy in thin argument which is put forward by those 
developing the livestock sector. The provision of watering 
points in previously dry areas will result in an increased 
number of cattle, not the original number of cattle having 
more grazing available for them. This, together with the 
fact that the provision of watering points will not Influence 
primary vegetation production in drought periods means that 
the overstocking problem which Kajtado district already faoea 
will be intensified. Investment in dip* and sprayraoes 
gained importance in an effort to control tick-borne diseases. 
In many areas it is necessary to dip twice weekly in order to 
control such diseases. To this end at least 5®^ 
development funds have been allocated to water development.

Improved stook is the other major area of mnch development t 
investment in improved bulls aocounts for 16£ of the loons 
to group ranches and 10^ of loans to individual ranches. 
took iu being improved in two ways. Firstly, there is 
provieion, under the Livestock development Plan, for loans 
to buy improved breeding livestock, secondly, wubeidiaed 
artificial insemination has been introduced.
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It in of import nnce thct the quality of the Maasai hards 
.’ ould he improved. The miman population in that area 
ic increasing and in order to maintain it at milk 
'uhaiatence level or higher, milk yield per covr must 
ri a so fewer c o j z eaa support sore people allowing noro 
cattle to ho used for beef production. Tfci3 argument 1a 

realistic only if the improved cowa introauced oan produce 
iooro than & traditional snir>al given the aaae 
conditions. Ift for example, an improved breading oniaal 

praluoa twice as much milk as a native animal but 
needed twioe as much food to aohieve this, then in practice, 
the situation has not been improved. Incooe from increased 
beef proauction is necessary to provide a each income and 
■n̂ ncy to ropey dovolopcaent loans. CoqicTod to the northern 
cattle raiding areas, Kajiado is a good “finishing” area, 
and therefore, steer porch-'so loans feature as a major port 
of the development programme. In addition, the Kenya Kent 
Cocaine ion has a credit system whereby it buys up cattle 
and ships them to "finishing" areas such es Kaputoi or 
Loitokitok. Credit is provided in tho sense that ranchers 
do not pay for the cattle until they are sold for slaughter 
through the Kenya heat Commission.

d. Disease Control in the Livestock oggtgr
Disease problems are considerable not only because they are 
reoponoible for reducing livestock numbers but also in that 
they limit the movement of livestock and limit potential 
merkete become of their effect on quality. Interaction of 
diaeace between livestock and wildlife only occurs for some 
diseases and this aspect as discussed later.

Tfcie used to be one of the main factors controlling oattle 
population but as a result of a rinderpest vaccination 
scheme introduced in 194? it is now clear.
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Contagloao Bovine Plaural-pneunonia

As long ago as 1945 there was an attempt to izmooulate 
the entire oat tie population against contagious bovine 
pleural—pneumonia. This disease has now been controlled, 
through vaccination oohenoa which oeased in 1973* A 
serum survey was set up in 1974*

Foot and Month Disease

Currently there is a compulsory Foot and Mouth Disease 
campaign end it is to be taken over by the dwedish 
International Development Association in Phase II. In 
recent years Foot and Mouth Disease has been one of the 
main inhibitors of development, preventing cattle sales 
and the movement of oattle out of the area. However, it 
is hoped that this problem can be solved in conjunction 
with the vaccination campaign by introducing holding 
grounds into the marketing system. On arrival at the 
holding ground in a quarantine area, cattle are checked 
for Foot and Mouth Disease, held far a week and checked 
again. If disease-free they would be vaccinated, held 
for a further three weeks and shipped out of the area by 
lorry or train.
Tiob-borae Diseases
These diseases can be controlled by frequent dipping.
However, this implies that the movement of oattle is limited 
to a few days walk from the nearest dip.

CnteJTh

This disease is oarriod by wildebeest and maybe also sheep, 
but the young and their mothers are only able to spread 
infection during the first few months of the calves life.
Aa yet no cure is known. However, its incidence in oattle 
appears to be low! The Veterinary Department estimates there
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were around six hundred oases out of the one thousand 
reported in the four year period 1970/73, althougn it 
is probable that not all eases are reported.

Tapeworm
'Measles* f Cysticoroonjs bovia, is spread by the human 
population. It is, however, of considerable economic 
importance beoause of the heavy price penalty imposed 
by the Kenya Neat Commission when o arcus sea are found 
with this parasite. It should be pointed out that while 
tapeworm cysts are found in wild animals they are not tin 
variety to wh|oh tn«a«R are subject. This has been shown 
by work carried out by the Wildlife Management Project, 
and meat lightly infected by tapeworm cysts is
released unconditionally for toman consumption.

Blaokouarter
This disease appears to be endemic and vaccinations are 
carried out on request and upon payment by the livestock
owners.
Anthrax
The incidence of anthrax is low. For example there was me 
confirmed case in 1973 and three in 1972. Oh the other hand 
approximately eighty human oases were reported each year in 
the period 1971/73. A blackqunrter/anthrax oomblned vaccine 
is always used in Kajiado District.

Trypanosomiasis
This la widespread and there is a vaccination
campaign in operation.

ttreoellosis
The Veterinary Department estimates that 10$t of the cattle 
in this area are infected at one time or another. Control 
of this disease appears to receive little attention.
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Calf bises^es

Calf soours, pneumonia* ooccidiosis and endoparasites are 
common and reflect poor m&nageoant.

~ndo jarualtea
These are coarsen and coabetted by drenching* 

o. Marketing dyeteme
(1) Kenya Heat Commi s3ion hae the "^ole and exclusive rights" 

to purchase and process ' laughter etook. The mein Kenya 
leet Commijaion elsaghterfcouse terving Kajiedo at Athi 
River. In addition, there is a email abattoir at Ugong 
vbioh has recently been taken over by the Kenya Heat 
Commission. (Detailed figure- on throughput and grading 
rhould be available from the Kenya Heat CcamiBeion.
Konva Meat Commission Beef Prodooer Prioee (per kg CDW)

1975
Jrade Jan Feb Kay Jan (projected prices

1969 1972 1973 1974 under Phase II)

Prime 3.37 4-70 4-70 5*35 6 00
Choice 3.09 4.45 4.69 5.30 5.70
FAQ 2.87 4.20 4.41 5-00 5.30
dtandard 2*54 3.15 3*42 4*20 4»50
Commercial 2*30 2.80 2.94 3*70 4*00
(The majority of beef produced in Kajiado District is 
expected to be of standard quality or lover)
sales to Kenya Meat Commission verc 21,207, 19*667 and 
22,019 in 1971, 1972 end 1973 respectively.
Extra Kenya Meat Oomtuî -ijoa Organised il&rket

County Council >?.le3
County Oounoilo hold auction sales whore slaughter and 
iufjature etook is bought by traders, butchers and the 
Livestock Marketing Division. Host of these oat tie plus 
stock sold by private arrangement axe killed in slaughter-
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honr*a on 31 auditor jlafcj or in the open. Municipal 
and County Councils licence slaughter premisea and so 
exercise health control measures. iiovover, there are 
no municipal authority premises at Kejiado. Estimates 
of the rawbere of onisialy olsogirtercd vary greatly as 
the following figures relating to 01 Ke juado in 1964 
indicate.

Livestock dlauffhtor y.vtimates for 01 XejuraSp 0 964)

Cattle ->heep Coats
JTurjbcr of animals slaughtered

Veterinary bepartrant 
survey* 4,224 2,125 shoats
Aldington and Wilson
Institute for Development 
tudion Heport (1968; 7,549 3,781

slaughterings on unlioenoed premises
Veterinary Department 
survey* 1,12 8 180

Institute for Development 
studios deport 0968; 4,200 168 2,500

ja^aetti Auctions Limited
organisation is licenced by the Kenya teat Commission 

to auction a limited number of cattle at cami-permanent 
amotion sites in the Sift Talley* During the period 1961/ 
68 they held several auction* at Kona a.

Dcgorottl Abattoir
Thin abattoir handles about four thousand cattle per month. 
They pay cash end offer 30-50 oents/kilo above Kenya Neat 
Commission prices. This is possible because they do not 
have a penalty for 'aeasles* and their overheads per animal 
are about 25$ of Kenya teat Commission coots.

• Ministry of Agricult
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Total 3xtra Kenya Heat Cocaalaolon Cattle Paloa

The Veterinary Department givee the following estimates 
of cattle sales in Kajiado District other than sales to 
Kenya Meat Cotnaiaoion.

Total Cattle oales in Kaliado District
1971 1972 1973

Slaughtered locally 3,549 24,519
to other districts 

for slaughter 11,70 6 5,189 7,113
to other districts 

not for slaughter NIL NIL 377
Exported to Tanzania V a 205 1,631

(2) Developments under Livestock Deyeloiyx̂ t.illap.

cvrmirvln
Under Phase I a series of holding grounds , averaging two 
thousand acres f have "been developed at twenty mile intervals 
by the Livestock Marketing Division.

Livestock Purnh^jnfl Centres
It is proposed to develop livestock purchasing centres at 
Kajiado, Mile 46, KitengBla, Bisil, Bamanga, Kuku, Mashuru 
and under Phase II. Each purchasing station would he
developed on a holding ground and would he equipped with 
watering facilities, sales yard, weigb-bridge, housing end 
offices where these facilities do not already exist. Hegular 

would he held on these sites subject to disease 
restrictions. In areas subject to Foot and Mouth disease 
quarantine it would bo possible to move out two hundred head 
per month per centre under the system described in the 
disease control section. Centres not under quarantine could 
hold larger sales more frequently. These centres would be 
self financing through marketing fees levied.
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Liveitock Transport Procaraaao

Also under Phase II it is planned to introduce cattle 
trucks to improve the poor transport situation. This 
transport will also assist in overcoming tbs Foot ana 
I kart h disease problem oince animal:: from holding grounds 
which have been declared free of the disease can be 
moved out of, or through( infected area, without risk 
of contamination. Bates are projected at fourteen cents 
per head per Mile. It is anticipated that such cattle 
transport will be taken over by private businesses 
within irtna years at rates equal to or less than 
Livestock Marketing Division rotes. Also, stock routes 
are being developed.
In addition, the railway is a wall utilised form of stock 
transport. On the Mombasa lias there are loading points 
at Athi River, Konza, Sultan Hamad and dinba. On the 
Magadi line there is a loading point at Kajiado and one 
planned at Mile 46.

^aCglQM 1 1 1  

WILDLIFE

Kcjiado District is ono of the main areas in Kenya which 
support-- the remnantb of a once abundant end varied wildlife 
population in addition to its livestock population. The main 
species and their numbers and distribution are given in Tables 
I1 1 and I111.

A The Advantages and Disadvantage of Maintaining Combined 
Liv took/, iid^ie :.crui..-yLc/..

The population competes with, but to some extent is 
complementary to, the domeutio stock population. The dis­
advantages of wildlife and livestock inhabiting the same areas 
are as follows. Firstly, the presence of wild animals makes, 
to some extent, disease control mare difficult and expensive
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beceuwa not only ere there a variety of diseases endemic 
amongst them (particularly malignant catarrh in wildebeest 
and foot and month disease) but also, they carry ticks which 
assist the spread of diseases, particularly hast Coast Fewer* 
However, even if wildlife was eliminated, dipping would still 
be necessary to control ticks. Foot and mouth disease is of 
major significance because an outbreak of this disease uuongst 
the cattle population results in looal quarantine to try and 
prevent its upreaa. This obviously haa a very disruptive 
effect on the organisation of cuttle marketing. Again, even 
if there were no wildlife, an extensive control operation would 
still be neoeesaxy to keep the disease in check. Malignant 
catarrh is particularly neriouc because it is a fatal disease 
for there is no known cure. The Haosal have a particular

of vildebeaot because this disease is endemic in thair 
populations, but if one considers the mortality rates fron this 

given previously, they would appear to have little 
grounds for complaint Secondly, they compete with livestock 
for water, and, depending on the species, also for food. Thirdly, 
larger epooies are liable to uaaagB fences and other constructions.

On the other band, the pro; enoe of game can have advantages 
for thB livestock sector. For example, certain speoies of herbivore 
3uoh as giraffe and gerenuk assist in the control of bush 
encroachment. Also, <amn11 and medium sized herbivores provide a 
buffer against predation losses In areas where the large predators 
ere present.

In many oases gene can oonserve and utilise tho range more 
efficiently, in biological terms, than livestock, particularly 
cattle. Whether gauc Is more efficient in economic terms is the 
underlying question of this thesis. Otoe has this ability to 
efficiently utilise the range because different speoiea feed on
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different parti; of the sane plant providing a mom oven 
pressure on the plant habitat than if it von grazed lor 
just one or two speoies. In thii. way the range io able 
to support a greater biomass (ana total of the weight of 
all animals in a given area) without showing the 
deterioration expected if only one or two species were 
present. One of the main objectives of this thesis is to 
develop offtake rate formulae. Then, once the data is 
available it io possible to determine physical offtake 
rates which can then be oosverted into potential economic 
return from each offtake rate dependent form of utilisation* 
Secondly, many species (e.g. glraffo and oryx) are adapted 
to a low drinking water intake so that not only can the dry 
areao which a m  inaccessible to cattle, be utilised, but also 
grazing pressure around vaterholes is reduced.

B Wildlife Tftllloatlon Activities

a* P o ten tia l Pora-  ̂ of l l d l l f a  U tili-w tlon
There a m  six major ways in which wildlife oan be utilised*— 

1. Tourist Viewing - Iburists, both residents and non­
residents, pay foes to enter Kational Parks and view the 
wildlife them* however, entrance fees to national park;; 
am nominal and represent an insignificant proportion of 
tourist expenditure. Wildlife is also directly responsible 
for the revenue earned by lodges and bandas situated in or 
near these parks and the tour operators which provide 
transport to, and in national parks* Overseas tourists am 
of particular significance because they am a source of 
foreign exchange.

2* Trotth.,- i.ia.tl■ - heated aniaals earn revenue in the fora of 
lioenoes and feea payable to the Game hepartoent and 
landowners. In addition, hunters purchase the relevant 
goods and servloes associated with the hunting activity.
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A feature ox this industry is that it makes & minimal 
demand on infrastructure , and yet is a aignifioent 
eouroe of foreign revenue. It should ho emphasised 
that illegal hunting can account for a significant 
offtake particularly for species suck as zelra end 
elephant*

3. Centura of Live Animals - The main demand for live 
enimala is from zoos and wildlife parks outside Kenya 
and is therefore a source of foreign exchange.

4. Propping for Livestock Products - (feme animals can he 
cropped on the range and main prod&oto of meet and aides 
marketed locally or exported*

5. 3aaa - -.pacific species which are easily handled
end produce good quality meat (a.g. eland) may he ranched 
%y keeping a controlled population of the required species 
in at the expense of maintaining other npeeieo.

6. dubnl .tonce Bunting - by indigenous peoples.

b. The Current Jt.itpa of ' lldlife Utilisation Acrt.il̂ leo

1 . Tourist Viewing - Two national porks exist in Kajiado 
District| iiaArobi national Park (44 square miles) and 
toTxrrali Haticnal Park (30 square miles utock free area), 
neither of these perks are coop late ecosystems and so their 
wildlife population is also dependent on surrounding areas* 
In economic tanas this is the incut important form of 
utilisation the full significance of this industry is 
discussed later It is necessary that tlio tourist industry 
in this nrea is planned f.o that the maximum national benefit 
in derived end then ensure that the lamdmmerz around the 
perks who support the parks* populations during the 'rat 
no an on reooivo sufficient transfer payments to induce them 
to continue to do no.
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2. Kajiado District i- one of the main
hunting areas of Konya. Bunting constitutes the second
most eoonomlpally injportant to m  of utilisation cad lu 
analysed further on. L'rora January 1974 the hunting
Industry in KcJLulo district only has been reorganised.

i • Tnooe appendix 1 •

3. Capture of Live dniaala for inle - Lira capture Is only 
carried out os » small ooalo compered to the offtake by 
hunters.

4, sro )i>in‘; for Livestock Products (ifeat «nd Bides). The
UED?/FAO Wildlife ISanr̂ geraent Project has been experimenting 
vith cropping and an analysis of potential costs and 
revenues h.n bean made in thesis, however} vork to 
date suggests that total revenue from cropping is overs­
hadowed by touriut revenue and revenue per animal viewed 
or hunted ie significantly greater than revenue per 
animal cropped.

5. (inn*. Knnr-ĥ pfi — Currently there is no connercial game 
ranching in Kajiodo District.

6. aifrafritcrcc Hunting - The Maasai are not now dependent on 
grme for -ubsistence hunting requirements.

c Tho U:SP/gAQ b’lld life  SL-aa/ge^at Project

The Government of Kenya has pledged itself to maintain 
wildlife in Kenya in spite of the growing pressures from other 
forms of use and the problems involved in trying to manage
a wildlife ecosystem. In order to try and solve these problems 
and, eniiure that the full economic benefit is derived from the 
wildlife, the 1972/76 joint UKJP/?A0 Government financed (17*2 
million shillings) Wildlife danagoaent Projeot was set up. It 
operates in Kajiado District uhich has been seleoted as a test 
area since it is already a major viewing and hunting area.
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subsequent result* oan be used ea e basic for wildlife 
development in other arose of Kenya.

Qb^oviy^r,

Vae ob.jactivo3 of the project arc oot out be low:-
(i) To determine biological factors influencing wildlife 

populations, including trend nod condition studies of
the vestation.

(ii) To investigate, develop m  appropriate and to easiat in 
iuplcseatation of wildlife utilisation programmes, 
including gas. viewing, sport hunting, diroot cropping 
and marketing, gome ranching and live animal capture.

(ili) To determine the degree of competition for food and
■water bortwoen the various apeoles of itildlife, between 
wildlife and domestic livestock, and to establish. their 
ooraparstiv* efficiency of oonv-jrsion of foraja to mu at, 
including if possible, aebra end wildebeest Meat.

(iv) To evaluate tho economic potentiala for wildlife 
utilisation.

(t ) On the basis of infcmction generated by the project, to
develop end impl-smont in Kajiado District en extension 
orognme to advise rmchers on how best to mnke use of 
wildlife in managing their land.

(vi) To i -tontify n»*fc for further vrildlifs research and
iiiMî emant projects.

(vii) To provide wildlife input* into land use plana for Kajiado 
district.
In the oourse of carrying out the above activities, training 

need* for counterpart oeraonnel will be identified, and training 
will bo provided either locally and/or abroad to enable counter­
parts to implement improved wildlife management policies.

The project shall implement any necessary improvements in 
organisation and practices of the Same Department in Kajiado 
District, and any necessary ou-tlie—job training of the staff of
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the Cfcing Department la lfc.jir.ao District in the li^ht of 
inf otto stior. get*: rat ad by the project, to perraib the 3u*» 
Department to play the fullest possible role in the 
dcvelopcjent of the Dlntrict. In later yô rr« of the 
project, project personnel will provide advice and 
uasistanco to Jane Doperteant rtaff in other Districts 
where it in intended to replio&tc notivitieu which have 
been successfully tested and implemented in Xrjiudo District*

It will be ft purpose of the project to identify 
imreetible crojectr •

spheres cf Influence and itudy
Tha upherea of inf luonoo and study of the Wildlife 

WanagBsicnt Project arc reflected in the staffing which has 
bsen sax out in the project tocumunt. as follows*

- A thorovyja. knowledge, artensivs eajerianoa 
and duoauutratau ability in the fialdr cf wildlife manogaiMSit 
research, administration and legislation is required. Be is 
responsible together with Project Co-femager for sll phases of 
the project, ha uill, in cooperation with the Project Co- 
Manager, establish and maintain cooperative working relations 
between the project and the various Ministries of Oovernnent 
and with other organisations- concerned with project activities.
He is responsible for recommendations to govemrant bodies/
concerning use planuing end wildlife (isvelopoent and for 
recowuending development and training programaes to ucverment. 
Also ha iw responsible for the efficient operation of all 
personnel on the project, the preparation enei distribution of 
applicable reports end other information, nod will nerve as the 
adiolivistrative head of the project.
Wildlife flialodct - Ha io responsible for planning and 
executing programmer on production operations in cropping, apart 
hunting and wildlife viewing. Hitn Pilot Biologist he will
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determine tbs wildlife population structure and production 
operations. He is responsible for application of biological 
feedbacks to project operations, and participates with the 
Habitat Ecologist, Economist and Veterinarian in design of 
information systems. He assists the Wildlife Extension 
specialist in surveys and the design of communications 
programmes with ranchers. He also participates in asoese- 
meat of alternative production systems and the preparation 
of recommendations for land use.

dcjouroo -oonomist • He is responsible for economic aspects of 
the project, involving, but not limited to, accounting for 
oosts and returns, marketing studies, studies of wildlife 
industries, studies of alternative production and marketing 
opportunities. Be assists the economic planning agencies of 
the Oovernment and private sectors in evaluating returns from 
wildlife development and taking these into account in planning 
procedures. Be participates, with other project personnel, in 
the design and evaluation of production operations and 
information systems.
Wildlife Veterinarian - He is responsible for determining the 
influence of diseases, parasites, and nutrition on wildlife 
population levels. In cooperation with the Kenya Veterinary 
dervioe he develops standard methods of meat handling, 
inspection and hygienlo practices. In collaboration with the 
Kenya Veterinary service Be search Laboratory, Kabeto he 
investigates diseases and. parasites in game in relation to 
livestock and human health problems.

Wild!ifo Habitat Ecologist - He is responsible for evaluating 
the habitat in terms of plant production, condition and trend. 
He assists in determining wildlife-livestock relationships, 
particularly in terms of food habits and grazing patterns. Be 
collaborates with project personnel in setting cropping rates,
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and as dels in the development of techniques for surveys 
end planning*

Pilot Biologist - He is responsible for all aspects of 
operation of aircraft, including flight planning for aerial 
census, movement studies, herd structure and reconnaissance 
for trapping operations. With other personnel he carries out 
flights to accomplish the above and assists in computation 
and final preparation of results* he performs other 
biological aspects of the project whan not engaged in flight 
activities.

•Hie UKDP provides an expert to fill each of these posts 
and the Government of Kenya provides a counterpart. In addition 
QDP provides specialist consultants, as required, for short 
periods*

In summary, then, the Wildlife Management Project is 
basically a wildlife utilisation project covering the economic, 
biological, technical and land planning aspects of wildlife 
development. To this end it is concerned with determining the 
optimum forms, levels and location of all the potential forms 
of wildlife utilisation and assisting the Kenya Government in 
bringing about an optimum pattern of land use in Kajiado 
District.

COHCLttilOM
The proceeding discus a ion has nerved to outline the 

existing situation in the livestock and wildlife utilisation 
sectors and indicate the potential developments in these 
industries in order to sot the picture. The remainder of the 
thesis is oonoemed with conceptualising these forms of land 
use with particular reference to Kajiado District.
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•PAKUt I1*

ii&ie o? aaoup m h c e

Kiboko
OlKarkar
Iferoashi
.Tbuko
ilbllinl
Poka
HVnwn.
lacroro /VsriiUTU 
Haataen
Bnarti Ole llarsu
Brzaaksa
Arroi
Olkinoo
jabolio
rjwp Ujynnicat
Kljocuia/Tlkondo
Oldonyouyokie
Kilonito

FAMILE>->
66
60

71
89
64
30
322
334
94
91
68
113
106

248
76
167
162
122

912

2,795

112UA Hi HLXITAHSj

15,870
10,200

18,546
18,477
14,723

8,926
39,760 
19,483 
. 12,194 
13,211 
8,985 

18,692 
6,020 

24,000 
15,270 
25,120 
68,566 

25,685 
38,265

402,073



TABLE I11: DloTRIBOTiOB 0P *.Q«E MAJOR WILDLIFE *>PiX 1&> AMU U V & jK C K  S I flCOLOtlJCAt. 20HK
gQA THE jjS I oiLWOK. AUGUST. 1971--------------------

BCOLOQICAL ZOKw

11
£ Lo. *

111
Mo. *

IV
Bo. *

V
Ns.

District Total 
Bo. Biomasa

Wildebeest 0 0 8.7 5,200 53.9 32,000 37.4 22,000 59,400 10,809,000
Zebra 0 0 2.9 800 34.9 9,700 62.2 17,300 27,800 6,304,000
Kongoni 1.3 200 13.0 2,100 62.7 10,100 23.0 3,700 16,100 1,844,000
Giraffe 0 0 3.0 200 38.8 2,600 58.2 3,900 6,700 4,591,000
biomass (kg) 0.1 21,000 6.4 1,496,000 46.5 10,942,000 47.1 11,087,000 - 23,548,000

Cattle 1/ 0*7 4,800 2.3 16,100 38.4 268,700 58.6 410,300 700,000 151,200,000
oheep & Goats 2/ 0.5 2,600 2.0 10,300 42.1 220,500 55.4 289,700 523,000 14,121,000
biomaos (kg) 0.7 1,112,000 2.3 3,754,000 38.7 63,999,000 58.3 96,455,000 - 165,321,000
Total biomass (kg) 0.6 1,133,000 2.8 5,250,000 39.7 74,941,000 56.9 107,542,000 — 188,869,000

biomass kg/ha 38.3 182.3 113.2 78.1 90.1 y

d to bo 700,000. 
d similar to

j/ Distribution based on herd counts from aerial surveys* Population ass
2/ Distribution based on hard oounts from aerial surveys. Population asa 
a  November, 1973 survey, with negligible death loss due to drought.

average 
wildlife*



BH Tm vism o? MAjoa '.amura; opacia, Am u t ^ tock bt m m m
m.! m  -asm Miiar .imum m a m ,  ?aft--------—

aCOLOQICAL ZOMliJ

%
11

Wo. *
111

So. *
IV

Wo. %
V

HO.
District Total 

Wo. Biomass

Wildebeest 0 0 11.6 7,100 30.5 18,600 57.9 35,300 61,000 11,092,000
Zebra 0.3 100 5.6 2,000 13.3 4*600 80.8 29,100 36,000 8,193,000
Kongoni 0 0 1.3 300 72.6 17,500 26.1 6,300 24,100 2,752,000
Giraffe 0 0 0.6 55 24.9 2,200 74.5 6,600 8,855 6,028,000
biomass (kg) 0.1 25,000 6.5 1,835,000 28.5 7,989,000 64.9 18,215,000 -- 26,065,000

Cattle 1/ 0.4 2,300 0.6 3,500 35.8 201,600 63.2 356,600 564,000 121,824,000
Jheep & Goats 2/ 0.8 4,300 2.9 15,000 28.3 147,900 68.0 355,800 523,000 14,121,000
livestock biomass (kg) 0.4 612*900 0.9 1,161,000 35*0 47,539,000 63.7 86,632,000 - 135,945,000
Total biomass 0.4 637,900 1.8 2,996,000 33.0 55,528,000 64.O 105,047,000 - 164,010,000

biomass kg/ha 22.5 104.0 83.9 76.1 78.2

y j distribution baaed on herd count a from aerial survey*. Population estimated to be 564*000.
2 j Distribution baaed on herd countj from aerial surveys. Population estimate 523*000.
3/ District arerage blomaeo for the species lifted here is 70• 2 kg/fca. When Grant's and
"  Tirarcon's bm . 11., i«pal», .land , <w*rleh, oryi and L d l f lU .  r t ld l lf ..M orass 1 . 83.2 Of tM s l . t t« r  *n rz& , 78* 1 . darartio liw rtM k « l  1 9  1= « n n u :
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A T PSI^g I X|  HELAIxOBj EI? B̂ TVnSEK HOHAB POPOLATIOM UNZL
AKD 1ST.O 3B B

There appear* to be large discrepancies in the estimates of 
Kajlado district cattle population. F o r example, Kerrey Matson 
arrived at a figure of 690,000 in his 1970 aerial census but 
David Western (in conversation) was more inclined towards a 
figure of 500,000, on the basis that Kaputei supports a cattle 
population of 50,000 and is a comparatively fertile 10$ of 
Kajlado District. Assuming that in a milk subsistence eooxuany,
8 cattle per head is a high estimate and 5 cattle per head is 
low, the following figures indioate a feasible range of cattle 
population.

1j69 census
Total population Kajiado District — 86,000
Population of Kajiado and Kgeng
townships ' — 3*500
Assume a further 2,500 (low) not 
dependent on oat tie rearing
Therefore estimated range population — 80,000 people vhigh)
Humber of oattle required for milk subsistence

8 oattlo per person — 640,000 oattle 
5 oattle per person - 400,000 oattle

a. Assume human range population increased at 2$ p.a.
1973 - lumber of oattle required to support 86,595 

people on milk subsistence diet.
8 oattlo per person - 692,760 oattlo
5 oattle per person - 432,975 cattle

b. If toman rangeland population increased at 2.3$ p.a.
1973 - Dumber of oattle required to support 88,316 

people on milk subsistence diet.
8 oattle per head - 706,526 oattle
5 oattle per head - 441,580 oattle

iL
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c. If huaan rangeland population increased at 3»3£ p»a*
1973 - Further of cattle required to support 91*214 

people on milk eaheistonco diet.
8 cat Tie per person - 729,712 oattle 
5 cattle per person - 45^,070 cattle

Population Projections by tne bureau of Central statistic- 
estimates the total population of Kajiado District in 1973 la
97,000 people. If *e assume 90,000 (high) of these exist in a 
traditional milk subsistence economy, then tie number of oattle 
required at

(a) 8 oattle per person is 720,000 head
(b) 5 cattle per person is 450,000 toad

Thau, these figures emphasise the problems of trying to 
estimate the oattle population under the concdtions which exist 
in Xajiado District.
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APPSMPIX I 11! THE OMAHHATIOH OF HUHTIIT. XIJ KAJlAOO DIoTRBT -3/

jfetts

Toe District has been divided. into Wildlife Management Areas 
and each of these subdivided into Wildlife Ktinagemont Units.
Eacn has been givsn a name and each a number for easy reference.
A prefix letter "X" for Kajiado has been given each number to 
designate the District bo as to avoid confusion with numbers 
still used for Jontrollai Area Block:; in the rent of Kenya.

A mtp indicating boundaries of Areas and Unite is provided 
hare as Jlap I* •

Wildlife Management Areas

There are at present four Wildlife Management Areas in 
Kajiado ldstriot, primarily differentiating, so far aa possible, 
ecologist 1 nub-livisions. Thu.: the naaber n 2 & aeries constitutes 
the Lower Rift Valley Wildlife Management Area, the "21" cerise 
the Athi-Mapiti Area, the "22" series the Central Kajiado Area 
ami the *23" serioj the Uasteru Kajiado Area.

There are no definitive biological or ecological boundaries 
which ear. separate Management Areas. One ecologiosl type may 

jvitrt u<tather and certainly there are movements of wild 
anijnals bade and forth between areas. Thua, lines need to be 
somewhat arbitrary and have been drawn along boundaries uued in 
land adjudication. These boundaries are not, however, wholly 
divorced from ecological lins^. In many instances settlement of 
the laasai people by sections or nb-aection* occurred naturally 
according to gpogra-phic und. topograpiiio features so that land 
adjudication often followed those sane features upon which Area 
boundaries are properly delineated.

1J  As described in the "Hunt Management Progroaao, Kajiado 
District".

i
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Wildlife Heaaasffiont Units (U.M.U.)

Beoh Wildlife Ifenageaent Area has been subdivided into 
Wildlife hanngeniQrrt Ur it a. In most, tat not all instances, 
boundaries of Unltr have been drawn to conform to adjudication 
bQucaBxi.es. A Kkmagemont Unit nay tf*ke in one or several 
adjudicated ranches, but only rarely does & Unit consist of 
people or ranches from acre thru one sub-section of Uaasai 
people.

Obit convicts (or will when adjudication is completed) 
of group ranches, individual ranches and email parcels of 
holdings retained by the County Council.

Hair-obi Rational Porte and Aatbosoli Paris have each been 
given lUviageoent Unit denignstionc no easy references for 
wildlife raanageraent purposes.

Ir.-iEnuch as Unit K21b comprise the Kitongsla which is under 
government planning for tourism cLavulopuent it will not be open 
for Imnting. Wildlife will be evaluated for this Unit and 
correlations made with Ifeirobi national Parte end U.,it K21c and d.

Prewines for Wildlife HtaaBsaagt and foil Ptefeg
1. fta Diutriot has been divided into more debasement Units than 
the number of original Controlled Area Blocks. This has teen done 
for two principle reasons s

a. To urovlds batter and closer application of all 
aspects of wildlife management to fit particular 
groups of hsndowneru. This should provide more 
equitable .applioat ion of economic returns to 
particular lanctownors for wildlife produced on 
their lands.

b. It will facilitate manipulation of hunter 
distribution for the purpose of better control 
of offtake.
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2* Boundaries used bare are provisional and as Information 
and facto from all sources become available, adjustments will 
be applied*

3. Any alterations made will coincide with adjudication 
boundaries, particularly as they reflect sub-sectional groups 
of people* Shis has many ramifications which cannot be
detailed here but this must receive top priority, especially in 
Unit boundary designations •
4* Wildlife management prescriptions are being developed for 
each Area and for each Unit. Offtake quotas will be established 
for each Area and, bo far as possible, for each Unit* Offtakes 
will be for hunting, live trapping and cropping and, of course, 
these will be adjusted from time to time as accumulated 
information justifies such changes*

5* All wildlife management activities (including hunting) in 
Xajiado District by the dame Department and the Project will use 
the references to Wildlife Management Units* There are no longer 
Controlled Area Blocks in this District*

Lioenoea and Pees
Any valid Full or 14-day Lioence may be used for hunting in 

Kajiado District, but oust be accompanied by a Chief Oeme Warden's 
Permit* This Permit is neoeasary because of speoial conditions 
applied for hunting on private lands. Full licence holders nay 
»1 «ia purchase and use special Lioenoea as provided la the ild 
t~\m*i protection Act. In addition, booking fees and hunting fees 
for onfma\a ahot (m  set out in Chapter III) are payable*

A in Kajiado District m y  also purchase an Employee's
Licence himself and/or a specific and regular employee who
may uae this Lioence for hunting those species of animals permitted 
under a Full or 14-day licence (but not special Licences) but only 
on the property of the landowner who takes out such a licence.

M
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Animals taken will be considered a part of the quota established 
for that Unit* An Employee's Licence oust be accompanied by a 
Chief Game Warden's Permit and a Wildlife Management Unit Permit. 
Booking fees and hunting fees are waived for a holder of an 
liaployoe*s Licence. For any licence holder, regulations in the 
Wild Animals Protection Act applicable to each type or all 
lioenoeo (including special Licences) apply as well as additional 
conditions of the Chief Same warden*3 Permit.

A Wildlife Management Unit Permit is required of anyone 
hunting or a Unit for photographing in Kajiado district.
*PMrc Permit provides for booking, as receipts for booking and 
hunting fees, and as a gomo register for each Unit.

• Ay
Concenclonalre Bunting

Plans are being developed for making contracts with 
professional hunter , for exclusive Unit bookings in a few Kajiado 
Management Units* There will be two major types of concession - 
one being for regular and major hunting safaris and the other for 
pmi dny hunting by non-residents* The exact procedures and 
conditions will be detailed in the contract a. Quotas for game 
harvests will be a part of the oontraci. Booking fees and hunting 
fees will be oolleoted and dispersed to the landowners. Until such 
time as oonoossionaire contracts are negotiated, regular hunting 
bookings will be accepted. As contractn are finalised hunters will 
be oo notified at the time they may request bookings for those Units* 
There will most likely be opportunities for -hart hunting safaris 
into the oonoeuslon Unit3 but all arrangements will have to bo 
Bfufo through the Professional hunter organisation who has the
contract
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X H B O G O B T M

Currently the majority of information on the -tract ure of, 
end offtake rates from, the traditional ftaasal cattle herds in 
Ka^iedo District is the result of personal estimates based on 
varying degrees of local knowledge, In particular, tharo seems 
to he little data on potential offtake rates by the Haasal, if 
they change to cattle breeding for the commercial production of 
boef from thair traditional methods of utilising their
herds mainly for milk production with low lords of offtake for 
sale end oonsmnptlon on the range. 1 hove been unable to find 
any attempt to adopt a purely theoretical approach which testa 
the feasibility of these estimates which appear only to be baaed 
on informed guesswork.

'tig original intention in this chapter was to carry out a 
theoretical examination of the offtake levels and financial 
returns which migst be achieved given come livestock development 
in Kajiado District. however, for commercial beef production, 
offtake must be In term: of young animals producing good quality 
meet and not animals from a variety of age groups ae is the 
current darnel practice* Uenoa, movement from traditional 
oaneqpaaont practices to commercial production of uniform animals 
vill involve a fOnaan̂  in herd structures, however, since milk is

of the main components of the iiaasai diet it was decided to 
include,in the analysis, the effect of soy herd development on the 
percentage of breeding females in the herd, and. hence milk 
production.

Any nKangn in herd structure uhioh also results in a changed 
level of milk production, must ba brought about slowly. Firstly, 
the author estimates that the retail value of milk produced by 
the existing of kaacaj cattle be evaluated aa highly
as 21 million shillings (see Appendix U 1) sunA any m-.aMg> jn herd 
structure without an accompanying change in milk production per 
oow will affect this cignifioant fcctor in the Haaaai eoonony.
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•joconaly, 3257 development which drastically and quickly reduced 
tbe proportion of breeding females and hones milk production 
would result in & sharp increase in demand for substitute foods 

tbs Manual using their cash incomes from ooevaercial cattle 
production. Thus local inflation of food prices oould occur. 
Thirdly, substitutes for milk need to be introduced ulowly to 
give the haaaai time to change their tastes and food preference 
patterns.

Ibis chapter falls into three -octiomi-

ooctioa Z ia concerned with an analysis of potential 
offtake rotes and is composed as follows*-

Firstly, the methodology is outlined.

secondly* the basic assumptions of this analysis 
are described.
Thirdly, the variables which effect herd structure 
are defined end appropriate renges of values 
determined’
Fourthly, potential offtake rates are computed 
“ the values of the variables outlined above.

Fifthly, an analysis of the relationship between 
the percentage of the total herd available far sale 
and the percentage of breeding females in the herd 
for a given variable is carried out.

ieotion n  is besed on Section I and considers potential 
financial returns.

Firstly, formulae to determine potential revenue 
from s cattle ranching activity ore set out.

uooonaJLy, the aumuptioas ere outlined.

Thirdly, the formulae for determining potential 
revenue are applied to the data built up in 

and the results are analysed.oecticn I
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In ooetion III some aeooeieted Invontmcrrt problem.-. ero 
dlmeuaoed. Verions formr of inveetrant eppralaal techniques 
are cart lined end culthble fora is applied to tho data in 
•lection IZ to exemplify the problems of u?ing the re technique -- 
in the ~iven situation, finally, inveatmont patterns rope 
considered.

oECTIOn I

AHALULi Qg POTalSPIAL OBggAKS BATfc*
A M^TiZtoOLOQI

A feature of this analysis is thst each category of animal
is not considered in terms of actual numbers but as a percentage
of the total herd. There era several advantages to this approach.
Firstly, it enables the analysis to be carried out without
knowledge of the precise numbers involved. This is particularly
significant because of the lack of Information about the actual
cattle numbers as discussed in Chapter I. -secondly, it oan be
used at either ranch or district level sinoe the percentage is
easily converted to a real number if the total number of animals
is known. Thirdly, the concept of carrying oapecity oan be
inoluded. Overstocking is one of the major management problem?
in Kajiado District at present and thin use of percentages
fooures oan a maximum carrying capacity of 100£&. Banco, if the
carrying capacity in terns of stock unite, of a particular area
is known this can be uned, in conjunction with data which expresaea
each age group, and sex category firstly, as a percentage of the
total herd and secondly, as a fraction of a stock unit, to
determine the masher of animals in each category and in total. In
this oase a ~°*j— > carrying capacity is defined aa the greatest
population of livestock which oan he permanently (i.e. during the
dry season as well aa the wet season) maintained an a given area
of land without a decline in the statu of the habitat. Thus, a 
population which exceeds 10(# of the maximum carrying oapaoity
constitutes overstocking.
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The approach adopted was to firstly list all the variables 
which affect herd struoturo. Prom this, formulas for 
calculating the numbers of breeding females as a percentage of 
the total herd (f) and the percentage of total herd available 
for sale in a given age group (o) were developed. For each of 
the variables involved a fairly optimistic but reasonable value 
based on knowledge of current management levels was aelooted 
end the percentage of breeding female a (f) and the percentage 
of the herd available for cale (o) were computed. Using this as 
the basic set of values, higher and lower values of each variable 
were taken in turn and the percentage of breeding females (f) and 
the percentage of the herd available for sale (o) computed 
accordingly. For each set of variables the percentage of breeding 
females (f) and the percentage of the herd available for sale (o) 
were calculated fer sale at five different ages. A set of graphs 
for eaoh variable was then drawn up so that the relationship 
between the range of values for a given variable and the percentage 
of breeding females (f) and the percent ego of the hard available 
for sale (o) and age sale could be examined.

B A^ottgTIQik
It is assmaad that, firstly, oattle for beef production will 

be bred and raised on the range, hence the herd will bo composed 
of bulls, breeding females and young animals being reared for sale 
or replacement. Secondly, there is a financially optimum age at 
nh|pn slaughter stock should be sold and all young animals apart 
from thoce required for replacement will be sold at this age.

C VARIABLE* jfWPtDD HBRfl oTRUCTUuJ
The figures discussed in this part are baaed on information 

given in conversation by members of the Agricultural Finance 
Corporation and the Zoology Department of Nairobi University.

Fraction of breeding herd calving in any year (c)

Fertility i« greatly affected by drought, therefore, it is 
•seamed that water development will assist in nullifying the effects
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o f drought. However, water development -.rill not increase forage 
and there are few under-utilised ureas in Kajiado District to 
exploit especially in a drought• Thus, 0*67 of the breeding 
herd calving in any given year ia taken as a reasonable estimate 
of what can be achieved annually under fairly good management. 
Estimates suggest that the figure is currently lower than this 
in the less favourable areas;* therefore, a low figure of 0*5 iH 
taken and a hi^h of 0.73 need, although in the li^it of the 
above dieeuseion thia is not considered a currently feasible 
figure. In practice this figure will vary from year to year 
depending on tho level of rainfall which influences the level of 
primary vegetation production and hence the physical state of the 
breeding females.

durvival rate of oalvas (k)
Oiiu variable is also influenced by rainfall but livestock 

planners hope that water development will reduce the effect of 
variable rainfall. The author believe': this assumption is a 
fallacy since increased watering points will not increase primary 
vegetation production and banco the cow's ebility to produce milk. 
Di-auto control and improved management should significantly improve 
the calf survival rata. The moot likely estimate of the calf 
survival rate in average to good conditions is taken a3 0.83 • high 
figures of 0.9 and 0-95 ora need while a low of 0.8 ia taken 
AltfK»*ij‘ in unfavourable conditions at current management levels 
the figure ia likely to fall munlx below this.

Aiaa of first parturition Iffil
Young females are assumed to calve down for the first time 

in the 3-4 year old age group (i.e. p ■ 3)- 4 management problem 
ooourr. in the fora that economically it io desirable for breeding 
animals to oalve down for the first time aa soon me possiblet since, 
am the following analysis reveals the younger the age of first 
parturition the more advantageous the effect on the percentage of 

available for sale and the percentage of breeding females.
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Therefore, men calculating potential offtake rates in the
tables a higi of *p* * 2  ban be on used. Havrever, it is 
necessary from a biological standpoint for the cow to be 
pfoy-ically nurture when she produce; her first calf. Given 
the ecological conditions of Kajiado District end lienee the 
lata maturing age it is deemed desirable to rai;;ef not lower 
the age of first parturition* therefore, 'p* - 4 is also 
calculated ased a 'target* value in the discussion.

Am or nolo (a)
The age of sale will vary accordingly to the management 

techniques. If the animals ere to be sold in a finished 
condition from the renge then e possible range of figures would 
be the *-4, $-5 and 5-6 year old age groups (i.e. a - 3, a - 4» 
a - 5). On the other hand if cattle are to be finished elsewhere 
such as an intensive unit then depending on the method of 
finishing they could be sold in the 1-2, 2-3 or 3-4 yea** old dge 
groups, depending on the method of f ini suing*

Raclnceaent rats per esmxn of breeding females .(hi

m-.jn includes replacement of infertile animals and regular 
nm «ai loaaea through natural causes. 3inoc the number of animals 
available for 3ale will be maximized by minimising the number of 

required for replacement, breeding females should be kept 
their full active breeding life. A basic estimate of 0.14 la need 
with a hfgh of 0.17 cad a low cf 0.12.

ffimAln ra tto  U ]

A reasonable estimate of 0.1 (i.e. 10 breeding caws par bull) 
i» taken with a high of 0.07 end a low of 0.2.

survival rat-; of j:armturq-;-_.£o).
The baeto estimate of a reasonable overall annual aohievesaont 

is 0.95 with a high of 0.^8 under good »anag3ment end livestock 
uevolopRant investment In the form of disease control and vator 
development. A low figure of 0.9 1* taken.
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These -variables can be combined to calculate

(l) the percentage of the herd available for sale (o)

« - 100 (o 1c . a — h)_________
£  «d (1*. ... •*) ♦

and (ii) the percentage of the herd conpooed of breeding females

f - ____________122_______________
^ cd (He* ... ea) ♦ (p-a)fc+Hj^

(The derivations of the above formulae are set out in 
Appendix II11).

o  pcff'iwp iat. cm * K &

Under the traditional tfaaeai method of herd management the 
percentagB of breeding females in the herd is high. Estiaatoa, 
given in oonvarcation, range from 42$ (d. Meadows) to 55$ (a* 
Western). In favourable conditions this aUowa a large, rapid 

in herd numbers. This is illustrated in Table Ii 
gives the ammal percentage increase in herd size for a 

rage of values of calving intervals, calf survival rates and 
pyr>ftnr>tngt> of breeding females in the herd. Pron here it ia 
easy to b o j that each year a certain percentage (say *$) of the 
herd is lost through natural causes and thus the percent age of 
total herd available for offtake, assunlng no increase in herd 
size, is given by • - i-flt (where i • okf)• however, such an 
approach ignores one crucial fact, and that is that such ©fftata* 
rates are only possible if tbB animal u taken off represent a 
oroao-eeotion of the herd structure. The answers given by this

are highly when estimating the potential offtake
of young fmjnwin of a uniform age and this is what we oust be 
ooooerned with when talking about developing commercial beef 
production.'



Table 11** gives the potential offtake rotes for various 
combinations of the valve of the relevant variables which are 
set out in the preceding section. The aet of valves in 
combinations 1—5 are deemed to be the most feasible figures 
obtainable in the early stages of livestock development. For 
the set of basic values (the fraction of breeding females 
calving per - 0.67, calf survival rate • 0.85, age of
first parturition » 3, replacement rate • 0.14, sex ratio >0.1 
and ioaatures survival rate - 0*95) the potential offtake rate 
ranges from 7.3$ to 16.1$ of the total herd as the age of sale 
falls from 5 years to 1 year. Combinations 6—70 give the 
potential offtake levels for variations in the values of each 
variable from the basic aet of values. However, combinations 
71-80 proto to be the most illuminating. Combinations 71-75

the most optimistic value of each variable for the five 
potential ages of sale. Sven so, offtakes only ranges from 
10.9$ to 22.2$. Taking this to itc logical conclusion the

technically possible values of each variable is computed 
for the five potential ages of sale (combinations 76-80) end in 
these oases offtake rotes range from 13.3$ to 28.6$. It should 
be pointed out that this last aet of figures represents the very 
hipest level of management in the most favourable conditions and 
in the author* b opinion is never likely to be achieved in Kajiado 
district even with the considerable livestock development planned 
under the World Bank Livestock Development Plan.
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For variable the relationships between the percentage of 
brooding female- (f) the percentage of the herd available for sale 
(e) and the aga of sale (a) for differing values of that variable 
have been expressed in a series of graphs. (3ee graphs II — 
UTI).
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graphs U ^ 1 and uJ"TI

As the value of the variable is improved the potential 
offtake rate increases. This is true for all the variables 
except for the age of first parturition.

For all variables except the survival rate of iraaaturea 
the lower the ags of sale the greater the effect on the 
potential offtake rate of changing the value of the variables 
(i.e. the gradient of the lines in Oraph decreases as
the age of sale increase:).

As the age of sale falls* the greater the effect on the 
potential offtake rate of lowering the age of sale even further 
for all variables e.g. the increase in the potential offtake 
rate is less when the age of sale falls from 5 years to 4 years 
than when it falls from 2 years to 1 year, except for the age 
of first parturition where the effect is negative.

laproving the value of the replacement rate (when 'a* is 
greater 3) the age of first parturition* the fraction of 
the breeding herd valving per annum* the calf and ixumatures 
survival rates reduces the percentage of breeding females, 
tfhen a ■ 3( and in the replacement rate over the given
range has no effoot on the percentage of breeding females and 
improving the value of the replacement rate (when 'a* is less 

3) and the sex ratio results in an increase in the 
percentage of breeding females.

The lover the age of sale the less the percentage of 
breeding females is reduced when the replacement rate (when 'a* 
is greater than 3). the fraction of females calving per annum, 
the and lnmatures survival rates are improved. The lower
the age of sale the more the percentage of breeding females is 
increased when the values of the replacement rate (when ' a* is
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leaa than 3), the jox ratio are improved and decreased 
wben the age of first parturition are improved. When 
the age of sale is 3 years the replacement rate has no 
influence on the percentage of breeding females*

As the age of sale falls the percentage of breeding 
females increases for any given value of the variables.
This increase in the percentage of breeding females is 
greater, the lower the age of sale, except for the age of 
first parturition where the percentage of breeding females 
more than proportionately decreases* e*g* the increase in 
the percentage of breeding females as the agB of sale falls 
from 5 years to 4 years is leas than the increase whan the 
age of sale falls from 2 years to 1 year.

ar&Bte IIj”V1 “ 4 IIJ ’VI
laproving the value of the variable has greater absolute 

effect on the percentage of breeding females than the 
proportion of the herd available for sale, for all variables 
(i.e. the curves are further apart in Ctraph IÎ “VI than IÎ -TI.

Lowering the age of sale has a greater effect on the 
absolute value of the percentage of breeding females than the 
absolute value of the percentage of the herd available for sale, 
(i.e* curves ere flatter in Oreph I I ^ 1 than IlJ"* *

r vjSrcph II„
Graphs IlJ~VI, IIj , II* and Ilj 1 are combined in 

Graph Thus the solid lines show the relationship
between the percentage of herd available for sale and the 
percentage of breeding females when the age of Bale is constant 
for a range of vbIubb of the given variable. The dotted lines 
indicate the relationship between the percent aga of herd 
available for sale and the percentage of breeding females for 
a range of values of when the value of the variable ie held
constant
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As the value of the sac ratio and the replacement rate 
(whan *&* is lees than 3) is improved both the percentage of 
herd available for sale and the percentage of breeding 
females increase. As the oga of first parturition is improved 
the percentage of herd available for sale and the percent ago 
of breeding females falls.

As the values of the calf and irmaaturea survival rates, 
the fraction of the breeding herd calving per annua and the 
replacement rate (when •a* is greater than 3) in improved a© 
the percentage of animals available for sale increases and the 
percentage of breeding females deoreaoes.

The louor the age of solo the greater the positive effect 
an -the percentage of animals available for sole and the less 
the negative effect on the percentage of breeding females when 
the calf end iaruturo .nrvival rates, the fraction of breeding 
females and the replacement rate (when 'a* Is greater than3) 
are improved. The lower the age oT sale the greater the positive 
effect on the percent age of herd available for sale and the less 
the positive effect on tho percentage of breeding females when 
the sex ratio and the replacement rate (when #a' is less than 3)« 
As the age of first parturition is improved, there is a negative 
effect on both the percentage of tho herd available for sale 
and the percentage of breading females and this effect is 
greater, the lower the age of sale.

As the age of sale falls for any given value of the variable 
so both the percentage of herd available for sale and the 
percentage of breeding females increase.

Conclusions from above Qaaiff.aio
The above analytic indicates that talcing the values for each 

variable over a feasible rang3 it is advantageous to lower the 
age at which animal ’ are sold for three reasons, firstly, 
lowering age of sele has a greater effect on the percentage of 
the herd available for sale (o) than a feasible improvement in 
the value of tho survival rate of immatures (e) (when 'a* is 
less than 2), the survival rate of oalves (k), the replacement
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rate of "breeding animals (h) the bull breeding female ratio
(3) but in the case of the age of tint jKdrturition (p) this 
effect io negative, seen the age of sale ia greater than two 
years, substantial improvement a in the survival rate of 
imrastureo (which oan be read off from Graph IIV given the 
appropriate value i) are necessary to provide an increase in 
the percentage of animals available for sale which would be 
greater than the increase provided by lowering the age of sale 
by one year. Secondly, the effect on the percentage of animals 
available for sale by improving the value of s given variable 
is .greater the lower the age of sale except for the age of first 
parturition this effect is negative. Thirdly, lowering the a$pe 
of sole results in an increase in the percentage of breeding 
females as well as the percentage of animals available for sale.

COSSU^IOK
Two major points emerge. Firstly, given the assumed method 

of management set out earlier in the paper and taking optimistic 
values of the variables involved, the potential offtake rates are 
found to be relatively low; not over 100b unless the age of sale 
ia leas than three years for moot of the combinations computed. 
These rates w e  lower than those which might be anticipated 
ty simply computing the annual increase in herd numbers. This 
is because we are concerned with removing uniform animals from

herd gr>̂  not a cross—soctlon of the population. Thia is a 
trap into which live took plemers often oeeas to fall when 
calculating potential offtake rates and thus high estimated 
offtake rates should be viewed with suspicion. Secondly, the 
advantageous effects of lowering the tig* at which animals are 
sold is clearly illuminated. The effect of improving the value 
of a variable io greater the lower the age of sale, and also, 
lowering the age of sale result e in an increase in both the 
percentage of the total herd available for sale except for the

. n i i i t i i
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of first parturition where t o r the biological reasons 
stated above it is advaaatwjaous not to lower, and probably 
to raise, the value of this variable, thus giving a negative
effect.

sXTIOK II

DiasaMmgiQiii op potehtial airsaoBi

A ^evelornegt of Potential i{aa<^ng^v^^3,j?gra^ae

Potential r**nchin" revenue formulae can be built up cad 
used to evaluate the value of the ranching activity as follows.
The subsequent section analyses this data.

Let P be the price of milk/gall.
Uk

a be the total mil*, proaaotion (galls), 
per lactation for human eonciiBption.

P be the sale price of .laughter stock 
8 (for beef).
o be the percentage of herd available for 

•ale as slaughter animal? •

P be the sale price of cull cows o
f be the percentage of herd composed of 
breeding females.

h be the replacement rate of breeding
stock.

c be the fraction of breeding females 
calving per year.

n be iota no. of animals in the herd
1C0

7 be operational (variable) ooats (other
than labour) per hundred animcle.

L be labour costs per hundred animals.

I be tha level of capital investment.

*« bo the rate of interest 
1 100
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13ms the revenuej from a cattle ranching activity can
"be defined as follows t-

Total revenue from the sale of slaughter stock (beef)
R * P o n a a

Total revenue from the sale of cull cows
R - P f h n o c

Total revenue from aale of slaughter and cull animals
R - P o n  + P ^ f h n  m c  a c

Total value of milk production
R - P_ra f nDB. ZB

Total value of ranching activity
R - P  o n  + P f h n  + P m f n8 0 9

Set revenue from cale of slaughter end cull stock 
excluding labour oouts

R* • P o n + P  f h n - Y n  s+c s c
Hat value of ranching a c tiv ity  excluding labour cootG

R1 - P  o n  + P f h n  + P . m f n - Y ns o  m
Sat revenue from sale of daughter and cull stock 
including labour costs

a 11 « P on + P f h n - V n - L n0+C 8 C
hat value of ranching activity including labour oootu 

E1 1 - P  o n + P  f h n + P  a f n - f n - L nS O  9

the Optimum Age of dale

OWiouuly, the optimum age of sale la the age of sale which 
yieldu the largest net revenue and for any given situation the 
optima age of sale can be empirically determined using the 
preoedLing formulae as follows!-
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Firstly| empirically determine the values of the 
varieties which influence herd structure as given 
in section 1 of this Chapter*

Secondly, «ae the method siren there to calculate 
breeding females as a pare ant age of total hard and 
the percentage of herd available for sale*

Thirdly, empirically determine milk yields, prices of 
nluughter and cull stock, veterinary, dipping and any 
other variable costs and labour costa*

Fourthly, use data from ? and 3 above and formulae 
given in Pert A of this Section to calculate net 
revenue at each possible age of sale*

Fifthly, the optimum age of ale is the one which 
yields the greatest revenue.

£ Ac f atm at ions
In order to calculate the potential revenue3 from the 

oattle ranching activity, various assumptions have been made* 
Firstly, prices and ©oste are aesumsd as follows i-

The value of slaughter and cull stock, based on Agricultural 
Finance Corporation figures for 1974 are an average of high and 
low estimates and are as follows i-

1 year old
2 years old
3 years old
4 years old
5 years old 
cull stock

75/- per head 
190/“ per head 
27>/- per head 
350/- per head 
390/- per head 
375/- per head

The value of subsistence allk is taken as dhs.2/S0 per 
gallon. 4 full dlsmusnion of the problem of evaluating 
subsistence milk occurs in Chapter IF.

Voter inary costa of Uha.20/- per head par year and dipping 
costs of 3hs*10/- per head per year are based on Agricultural 
Finance Corporation estimates*
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Labour oosts are atsuaad at the commercial rata of one 
herder per 1̂ 0 cows at ->h.120/-> per month.

secondly, mills yield, per lactation is assumed. to to 114 
SallonE. Therefore, the value of subsistence silk per
lactation is taken to be diis.319/- approximately.

Thirdly, only veterinary end dipping ooots are inoludad 
aa variable coats in tha typical traditional net up.

Fourthly, the argument?? as to whether the value of 
subsistence milk should be included or excluded in the value 
of the ranching activity ere net out in Chapter If. In this 
Chapter both sets of figures have been calculated.

fifthly, likewise the problem of i.-tsther or not to include 
labour chargee, and if no et what price, is dlomseuA in Chapter 
If. Again both sets of figures have been set out in the tables.

sixthly, all the potential revenues hsve been calculated on
the basin of a herd of one hundred animal*.

C Analysis of Potontlol ^aphjpg
baaed on Tablo I1L  and using the assumptions given above, 

Table II111 sets out potential revenues per head of one hundred 
animals for the eighty combinations of values of the variables 
vticii influence herd structure. Two »ignificanfc points are 
apparent in this data. Firstly, if the value of milk production 
is excluded m l the cost of labour included, then for all the 
ooiabinationo which hers the age of sale at one yoar old net 
revenue is negative. If milk production is included, or labour 
ooete era excluded or the age of sale is greater than one year 
old then net revenue is positive. In practice the traditional 
UaasEil economy would not suffer a negative cash flow because 
labour is not usually paid for in cash bet in kind, particularly 
in the fora of subsistence milk.
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oeoondly, the imputed value of milk production is 
isnifioantly greater than revenues from the sale of 
slaughter and cull animals for all the combinetionn. This 
observation is typical of the situation which arises when 
one is dealing with imputed as opposed to real values. In 
this oase I have chosen a value for subsistence milk 
production whioh results in the value of milk being greater 
than the value of sales. If different criteria were adopted 
for prlolng milk, the situation may either be exaggerated or 
reversed depending on the criteria.

At this point it is interesting to discuss the shapes of 
these revenue curves when age of sale Is plotted against revenue.

The total revenue from slaughter stock (Kq ) is parabola 
shaped with a at four years old for all
combinations. Up to four years old the increase in 
revenue per animal for selling a more mature animal 
more then offsets the reduction in potential offtake.
After four years old this situation la reversed.

The total revenue from the sale of cull oov (dj la 
an inverted parabola for all combinations because as 
the age of sale rises a leaser proportion of the herd 
la composed of breeding females resulting in fewer 
cull animals.
'Fha revenue from the sale of cull and slaughter animals ,
in total (8__) net of variable oosta (H1 ) and net of
variable coats and labour 1 ^ )  are parabola shaped for 
all combinations with a maximum at four years. These 
graphs are baaed on the addition of the above two graphs*
Up to four years the increase in revenue from selling beef 
slaughter animals more than outweighs the fall in revenue 
from the sale of cull animals. After four years SQ and liQ 
decline, and therefore, R will also deoline. Likewise 

and B1' fall as well.i)rO G tO
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The total revenue from the sale of milk (K^) 1b an 
Inverted seal-parabola for all combinations because ee 
nga of sale rises the proportion of the herd oomponed 
of breeding fenales declines and hence milk production 
falls.

The revenue from the vdiolo reaching activity in total 
( a ) , net of variable oorto (a1) and net of variables and 
labour costs (fc11) ere all inverted -Jeai parabolas for all 
combinations except for 6-10 and 7V-75 which are parabola 
shaped with a marimun at two years. This occurs because 
in all oases exoept for 6-10 and 71-75 the fall in revenue 
from cull oows and the fall in the value of milk production 
is greater than the rise in revenue from slaughter animals, 
fbese two exoept ions arise beoauae given those particular 
sets of variables the changes which occur in herd structure 
if the agB of sale is raised are auoh that up to two years 
the fall in value of milk produced and revenue from sale of 
culls is more than offset by increased revenue from sale of 
slaughter stock. If age of sale is extended beyond two 
years the situation is reversed.

VIICombinations 1>10 have been plotted on graphs II and 
U 1 U 1  to exemplify the shapes of the above curves and the way 
in uhleh they lie In relation to each other.

This analysis is highly significant beonuee if we accept the
assumptions that have been nada and if the value of milk
production is excluded then the optimum age of sale la four years

IIIold for all the combinations of values in Table IX . On the 
other hand, if the value of milk is included then the optimum age 
of sale would be one year old exoept for combinations 6-10 and 
71-75 for which two years is the optimum situation. It should be 
noted that net revenue from sale of animals at one year old Is 
negative if labour charges are included. Thus, there would be a 
negative cash flow beoame by definition the value of subsistence
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milk doeu not enter the monetary oeah flow of a paotoraliat. 
However, aa pointed, out previously, this negative cash flow 
will only erice if labour ic  paid in each.
Sfro lgflueses of a .ofeaffl 1* ^  .vatafl-afc-aJffitigMa fiR
PofeE*lqL&:ram

An increase in value of the following variables represents 
an improvement in herd performance: the fraction of the breeding 
herd calving in any given year, (o) the survival rate of calves 
(k) cad immature? (a). A lowering of the replacement rate of 
breeding animals (h) and bull:cow ratio (j) only constitutes an 
improvenent if the existing fertility levels are maintained. 
Depending on the type of cattlo in question and local conditions 
there will be e value for these two variables. For biological 
reasons the ego of first parturition (p) should not be too low, 
probably around 3-4 years but varying according to type of oou 
end local conditions. On the other hand for economic reasons a 
cow uhould begin to reproduce ea soon as it is mature.

Bearing these point? in mind fable U 11* can be analysed as 
follOWBS-

Tte total vnluo of the sale ae clcu^rtcr animals (Hg) - 
aa increase in the value of the calf urvival rate, the 
fraction of breeding females calving per ennam and the 
immature? survival rate and a decrease in the replacement 
rote of breeding stock, the sex ratio and the age of first 
parturition result in more animals being available for 
slaughter end henoe increase in revenue*

The total value of the sale of cull oowa (&Q) - am 
increase in the value of the variables except the 
replacement rate of breading stock results in a 
reduction in the percentage of tbo hard composed of 
breeding females and henoe the potential revenue from 
the sale of cull oowu decreases. An increase in the 
replacement rate obviously results In increased revenue.
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Tho total value of the sale of cull and slaughter 
oowu (R ) - this is a combination of the above 
revenues and for ell variables the increase in 
more than outwei^is the decrease in R0*

The value of the sale o f  cull and b  laughter o o w j

net of variable coats (R* ) and net of variable and
11 rrrclabour costs (b ‘ ) - these revenues are based onr*4*0

a as defined above and therefore follow the suras G+O
pattern*
The total value of railk production (R^) - as the value 
of the calf and larasturo survival rate increase and 
the replaoensnt rate falls the also of the breeding herd 
falls and henoe n>jlk production falls. As the fraction 
of treading t eaalea calving per annuo rises and tbs age 
of first parturition falls* the amount of animals in 
milk and hence total milk production rises. As sect 
ratio falls the sine of the breeding herd increases and 
co potential milk production increases.

She value of the ranching activity in total (a), net of 
variable oootu (S1) and net of variable end labour ooats 
(R11) - the Bane pattern exists for these revenues (B1 
and R11 being derived from K) an for B^. This is because
B ie the tram total ef Bc» &0 and and in all eases ^
1« so large it out weighs the effect of Ry end Bo*

An analyuiu of this typo is useful in investment appraisal 
uiaoe inprovoaorrs of the value of eny variable implies a 
capital oo.it. It is obviously desirable that tho greatest 
increase in net revenue should be achieved with the nlwlw 
capital investment* Thus the above analysis assists in focusing 
on those variables which have the greatest influence on net
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The o&ttle industry is not in a static situation but is 
currently undergoing change tor investment, particularly through 
the World Bank Livestock Development Plan* However, there arc 
consider'bio problems in finding a suitable investment technique 
and in applying It. Hence, this section bocks at uooe of the 
t<cre common investasnt appraisal techniques and exmine a the 
way in which they can be applied to the situation existing in 
Kajiedo District.

j^3,twg5t.^vpd O ffim , MItovoime
starting from first principles the effect of investment on 

revenue can be expressed graphically as shown in Figures II1 and
u u .

The concept of marginal returns (i.o* the change in revenue 
as a result of a small increase in capital investment) is 
particularly significant here. This is because as a result of 
the following discussion of some of the cannon investment appraisal 
techniques it will be seen that an invautmost criteria based on 
the marginal approach is one of the most suitable In the given 
situation.

luvostaoct- Criteria
There are a variety of ways in which a project can bo 

evaluated and some of the major financial appraisal techniques arc 
discussed below.

The Hot Present Valua Method discounts the ©ash flow (total 
revenue minus total costs) for each futur - time period (usually 
a year) back to the present using a suitable discount rate. If 
the Ret Present Teluo is positive then the project is considered 
worthwhile and If a range of possible projects la being considered
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Figure III The Relationship "between the level of investment 
and total revenue.

Figure II11. The Relationship "between the level of investment 
and marginal revenue.

Level of Investment
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they oan he ranked according to the else of their Net Present 
Value, However, there sro problems In determining the 'correct' 
discount rate ebon at any one time there may he a range of 
differing borrowing and lending rates available. It is important
to carefully aeleot the discount rate since too high a rate may 
chow a useful project not to he worthwhile and too low a rate may 
lead to the adoption of a eehorao uhioh is not worthwhile*

TLj fcrtoreel Rata of Eotura is the discount rate when the net 
present value equals zero. Providing money can he borrowed at 
lose * the internal rate of return than the project 1b worth­
while. This method is unreliable for mutually exclusive schemes 
since the scheme with the highest internal rate of return Is not 
necessarily the better as the other schema may have a toiler net 
present value at lower rates of return. Also, in schemes which 
involve Dome reinvestment at their termination this method may 
give two answers*
p^v lk:c> Pariod assesses projects ty detor^ining how long they 
will teles to 'pay bade' the original capital outlay* This method 
ia unsatisfactory becauce it does not take account of cash flows 
after the pay beck period and ignores the timing of the oauh flows 
within the pay bank period.
Hate of Return. In fact there are many different ways of 
calculating the rate of return to capital, (toe of the moat 
ooranonly used rates of return is the average income divided by 
the ooat of the asset expressed as a percenter* Bananas it is 
possible to calculate the rote of return in a variety of ways there 
ia a range of differing Mowers* for ranking projects, misleading 
re mits can be obtained if care is not taken to ensure the same 
method of calculating rate of return has been used for all projects
concerned.
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In the choice of an invo^taent appraisal technique it is 
desirable to ohooec a not bod which can take account of tba coat a 
and benefits which occur, over time, as & result of the 
investment* These benefits and ooatj should then be discounted 
to ^Lve the present day net cost or benefit* Bouever, the 
ajuruor given by any appraisal technique is only aa good as the 
data fed into it and uhare tba data is sparse or inaccurate it 
is appropriate to choose a simple technique. VIhile a simple 
technique may not give a satisfactory answer in a developed 
situation where all the data needed to apply a sophisticated 
fnfttfood its not only avail ̂b?1* but accurate in ext underdeveloped 
situation the constraints are likely to be such that the 
application of a simple technique is the best that can be done*

An example of a simple criteria is the marginal return 
investment criteria where the change in the annual net revenue is 
tolars?*! against the investment cost expressed as the annual 
interest payable on the capital investment. In other words an 
investment is worthwhile if

dr'1 ia greater than Ip 
or equal to 1

The <v»jw disadvantage of this criteria is that it ignores time in 
two «qro. Firstly, it ia unable to diooourrt future costs and 
benefits and secondly it assumes that the resulting change in net 
revenue is inotantanoons (i.o. within the assumed accounting period 
of o n  year)* Since this technique is bsstd on the change in net 
revenue is on approach which is more suitable for the rancher than 
the national economist uho is also concerned with social and extra* 
reach costa and benefits. The advantage of thi3 technique Is that 
it i» dimple and requires very little data.

In a situation such as the ranching activity in Kajiado 
District where data is often either not available or inaccurate it 
is only possible to meaningfully apply simple investment techniques* 
In order to demonstrate the use of a simple technique in such a 
situation some examples using the marginal investment criteria have 
been worked below using data developed earlier in this Chapter*
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D R 1 1 -(P + B P ) n » o 4 - o n D P n•I 3
+ (f B k  + h S f )  (?0 + D P 0)n + f k n B P 0 

+ (bflm + iaSf) (P̂  ♦ 9 Pn) n ♦ » f » » P̂
- (L + B L) D (n) - b DL-(T + H ) D  («)

- n B V - Ir1

(tha symbol *9* io used to denote the ohaz%o in tha variable 
it precedes)

In Section I of this Chapter the percentage of animals 
available for sole (o) end the percentage of brooding femalen 
(f) vrer-3 defined and can be expressed as follow*-

o • function of (c,k,p,&,h,j,c)

t  m function of (o,k,p,a,k, j,e)
thing Table XL111 the following examples show how the 

marginal criteria can be applied, iuppoee that for a given 
Bltustior., combination 4 gtvo*J the appropriate cot of valuaa ox
the variables*

Let uo aosane that there is a potential investment project 
which will increase thn fraction of female a calving per annum 
from 0.$7 to 0.75 (combination H) without influencing ary of 
the other variables or cost" or prioee (e.g. Investing in more 
fertile bulls). Prom the tables -

D R11 _  - 870 - 745-7 /-
■ 194.3 /**

B S11 - 7110 - 6801.9 /-

- 308.1 /-
if I - 4000/- per 100 animal*

end r 1

then Ir. -  7*5 100 x 4000/
- 30C/-
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A pplying th e  c r i t e r i a  S E11 g re a te r  th a n  I r .
o r  equal to

2) K** la  le e s  th a n  Ir^

T herefo re  in v o stae n t no t undertaken
D 2 11 I s  ip ^ a ts r  th a n  ir^

T herefore  investm ent 1 ' undertaken .

Hare we have an example o f  th e  d if fe re n t  answers th a t  would 
ho  g iv en  depending on whether o r  not th e  -value o f m ilk  production  
l a  included* However, i t  o u s t he renembored t h a t  the  change in
E1  ̂ doss no t e n te r  th e  cash flow  unle .e  the in v ee to an t a lsomin c re a s e s  i i i lk  product io n  hoy and su bsistence  needs and th e  su rp lu s
can he so ld  adding  to  th e  cash  flow . T h ere fo re , i f  t h i s  
investm ent wan undertaken a  n eg a tiv e  cash flow  would a r is e  s in ce  
th e  change in  th e  revenue from th e  sa le  of c u l l  and s la u g h te r  
rrtoclc ne t o f v a r ia b le  and la b o u r c o s ts  i s  l e a s  th an  th e  in te r e s t  
payable  on th e  c a p i ta l  in v es te d  u n less  revenue from su rp lus n i l k  
s a le s  was g r e a te r  th an  t h i s  d e f i c i t .

doconuly, consider an invostaeixt whioh w il l  in fluence 
favourab ly  a l l  th e  v a r ia b le s  without any change in  c o s ts  o r  p r ic e s
o .g . in s t a l l a t i o n  o f ac re  ■ watering p o in ts . Thur. the  o l tu a t io n  can 
be osouned t o  ohange from combination 4 to  74«

j?ron th e  ta b le s
D H1* - 1SK>7.5 - 745.7/-;VrO

-  1 16 1 .3 /-
D E11 -  7147.5 -  6801 .9 /- 

- 545.6 
If I - 4000/- 
and r^ »  7*5 ♦  100
then  I r 1 -  7*5 ♦  100 x  4000/- -  300/-
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T h ere fo re  app ly ing  th e  c r i t e r i a
D R11 g re a te r  th an  I  

o r  etpial to
th e n  w hether o r no t the  v a lu e  o f m ilk  p roduction  
van in c lu d ed  the investm ent would s t i l l  he worth­
w h ile .
Okx th e  o th e r  hand i f  

I - 5000/- 

end r 1 -  7*5 ♦  100
th e n  I r  -  7 .5  ♦  100 x  5000/- -  3 7 5 /-

& noe th e  investm ent would only qppear worthwhile i f  
th e  v a lu e  o f  m ilk p roduction  was excluded .
The above e x i l e s  show how th i s  p a r t i c u la r  investm ent 

c r i t e r i a  can  he ap p lied  to  investm ent problems in  Kajiado 
D i s t r i c t 's  c a t t l e  reach in g  a c t i v i t i e s .  However, th i s  assumes 
th a t  a  l im i t  le a s  m ount o f c a p i t a l  i s  a v a ila b le  a t  a  f i n d  r a t e  
o f i n t e r e s t .  The nex t p a r t  th e re fo re  i s  concerned w ith  investm ent 
p a t t e n s  when th e  a v a i l a b i l i ty  o f  o a p lta l  i a  lim ite d .

S Investm ent P a t to n s
The concept of de term in ing  investm ent p a tte rn s  can meet 

e a s i ly  be dem onstrated ty  working a  genera l example
Let u s  assume th a t  th e r e  a re  th re e  independent but no t 

m utually exclusive  investm ent p o s s ib i l i t i e s ,  0 , V and W. F or 
th e  purpose o f th i s  a n a ly s is  suppose th a t  investm ent in  each  of 
th e se  p ro je c ts  can be c a r r ie d  out in  sm all s tep s  such th a t  th e  
tnwngjnni revenue ourve can be drawn as a  continuous l i n e .  For 
example one such investm ent n igh t be the purchase o f  i mproved 
breed ing  animal b .

In choosing which p ro je c t to  undertake and the le v e l o f 
investm ent the  fo llow ing c r i t e r i a  would be app lied .



F i r s t l y ,  in v e s t  in  p ro je c t which g iv es  g r e a te s t  
m arg inal r e tu r n .
^eoozuily, in v e s t in  p ro je c t  f o r  which m arg in al 
r a t e  o f  r e tu r n  f a l l s  l e a s t  r e l a t iv e  to  a  g iven  
in c re a se  in  c a p i ta l  in v es tm en t.
’T h ird ly , continue in v e s t in g  u n t i l  a l l  a v a i la b le  
c a p i ta l  i s  u t i l i s e d  o r th e  m arginal r e tu r n  i s  
eq u a l to  th e  in te r e s t  payable  on th e  m arg inal 
in v estm en t, uhiohover o ccu rs  f i r s t .

suppose th a t  the  s i tu a t io n  f o r  investm ents U, ?  end H was 
a s  idxown in  F igu re  I I 111 th en  app ly ing  th e  above c r i t e r i a  th e  
in vestm en t would bet

1 . OD i n  U
2 . 00 i n  V )  co n cu rren tly  in  p ro p o rtio n  t o  

OS i n  U) slope of th e  curve
3 .  JF in  T | c o n cu rren tly  in  p ro p o rtio n  to  

E3 in  U) slope o f th e  curve
4* CH in  W) co n cu rren tly  in  p ro p o rtio n  to  

F I  in  Y) slope of th e  curve 
0 !  i n  It)

Investment would proceed in this order until either the 
total money available for investment hod been used up. i.e.

where 1^ i s  t o t a l  o a p i te l  av a ilab le  
Iy  i s  investm ent in  0 

i s  investm ent in  Y 
Iy i s  investm ent in  V

or u n t i l  the m arginal re tu rn s  from each investment were 
equal t o  each o th e r and the  in te r e s t  payable on th a t 
m erginal investment i . e .
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r =-sure II 1 a„d II17. The Helationehip between the Marginal

Pifflrc n XIl ^  ^ Vel °f InV8Stment

Figure II1̂ .

Level of Investment
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iau ~ KRv - HRj « r

vrhero i s  m arginal r a te  o f  r e tu rn  from U
ilRv  i e  m arginal r a te  o f  r e tu rn  from V
KE^ i a  m arginal r a t s  o f  ro tu ra  from W

r  i c  r a te  o f  i n t e r e s t  payable on c a p i ta l
The l im i t  o f  investm ent would be whichever o f th ese
s i tu a t io n s  i s  reached  f i r s t .
In  p ra o tio o  investm ent o p p o r tu n itie s  in  th e  ranching  

a c t i v i t y  i s  l i k e ly  to  be in  s iz a b le  t mounts o .g .  investm ent 
i n  oa t t i e  d ips*  T herefo re , c o n s id e r th ro e  investm ent 
o p p o r tu n i t ie s  X, T and Z which ta k e  th e  form shown in  F igure

Applying th e  above c r i t e r i a  th e  investm ent p a t te rn  would bei
1 . OA in X
2 . OB in T
3* OC in Z
4 . AD in X

5« as in I
6. CP in z
7 . DO In X
Ag^jp investm ent would continue up to  the po in t where th e  

t o t a l  f in an ce  a v a ila b le  had been t o t a l ly  u sed  up ( i . e .  1^ » 3^ ♦  
Xy -f i^ )  oq. where the  m arginal re tu rn s  from a l l  th roe  investm ents 
ere equal t o  each o th e r  and th e  r a te  o f  in te r e s t  payable on th e  
m arginal c a p i t a l  investm ent ( i . e .  K3^ ■  •  MBjj •  r ) .
cqw m . m

The formulae in  d eo tio n  I I  have been developed so th a t  
revenues a t  e i th e r  ranch o r  d i s t r i c t  le v e l o&n be c a lc u la te d  by 
u s in g  the  re lev a n t estim ate  o f the c a t t le  p op u la tion . Likewise 
th e  investm ent c r i t e r i a  oan be used a t  ranch  o r d i s t r i c t  l e v e l .
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Bowevar, the invorrtraeot appraisal techiaqao A ich «as 
denonntrated i 3 only concerned with return.-; to the rancher or 
rcancham and fo r national planning porpooeo i t  ie necessary to 
anploy other te c h n ic s  which take account of co d al end off­
track  oosto and benefits. The « rg lM * retnm teclmiqua :ma 
demonstrated hoceuoe of ito  sim plicity of application i*ven 
lim ited  data bat problems erioo because it  io  not ahlo to take

account of time.
-She axnnplos which haw toon ueofced illuminate

the effect of either i ncluding or excluding the value ox 
subsistence n ilk  production whan appraising an inve^tnwnt 
opportunity, ^ponding «  * * * * *  tbe value *  ^ i s t e n o . 
ealk  in  included or exclude, different anewore to oanag-w * 
and irwestweufc problem’ p=*o obtained- Bence, there i-  an 
urgent need to  research into the problem of i f  and bow 
oubsictence milk production should he evaluated.
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Inorô a# ia herd (i) - o k f

C a lf  su rv iv a l 10Q86 ( k - l ) 9996 (toO.SS) 9<?6 (k -0. 9) 8036 (k -0. 8) I
C alv ing  i n t c r v r l 12 mites 

(c -1 )
18 miil;:
(0- 0. 67)

24 IStte
(0 -0 .5 )

12 rntte 18 ofcte 24 nrtte 12 nfcte 18 m ite 24 Mite 12 m ite 18 m tte 24 mthcl

A ' 25* 2936 16-196 1 2 . # 23.0^ 1 5 * # 11-996 22.556 15.156 11.336 2036 13.436 1006
i l 30£ 3C# 20.156 1 # 2 0 . # 2006 14.356 2756 18.1# 13.936 2436 16.136 1236

I f 4<tf 4»x ?6.S$ 2# 3855 25-996 1906 3806 24.156 1836 32J6 21-4* 1606
A rt 459* 30 .2^ 22.556 42. 8$ 2 0 .0 ; 21.456 40.556 27.156 20.306 3636 24.136 1806 |

Jh 41 5<# 5 # 33 .3^ 2 # 47 .^5 31-806 23.856 4556 3 0 . # 22.536 4CS6 26. # 2G06
£ 3 60jt 60?, 40.206 ! 3006 9T96 38.206 26.596 r 5«6 36.256 2735 4336 32.236 246

i
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£

26}
27
28
29
30
J1 
32. 
33 
34J 
35 
36.
37
38 
39< 40 
41, 
42 
43} 
44}

% \
47
46
49
50]
51,
52
53 
54]
%

57)

k P a h
c 1 0.14
0.67 0.8 3 2 0.14
0.67 0.8 3 3 0.14
0.67 0.8 3 A 0.14
0,67 0.8 3 5 0.14
0.67 0.8 3 1 0.14
0.67 0.85 2 2 0.14
0.67 0.85 2

A 3 0.14
0.67 0.85 2

A 4 0.14
0.67 0.85 2 0.14
0.67 0.85 2

A

✓
1 0.14

0.67 0.85 4
■ 2 0.14

0.67 0.85 4
A 3 0.14

0.67 0.85 4
A 4 0.14

0.67 0.85 4
A 5 0.14

0*67 0.85 4 1 0 .12
o.67 0.85 3 2 0 .12
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.670.670.670.670.67

0.85
0*85
0.85
0.85
0.85
0.85
0.35
0.85
0.85
0.85
0.85
0.85
0.85
0.850.850.85

3
3
3
3
3
3
3
3
3
3
3
3
333

3
4
5 
1 
2
3
4
5 
1 
2
3
4
51
2

0 .12
0.12
0.12
0.17
0.17
0.17
0.17
0.17
0.14
0.14
0.14
0.14
0.14
0.14
0.14



0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.10.1
0.1
0.10.1
0.1
0.1
0 .1
0.1
0.2
0.2
0.2
0.2
0.2
0.07
0.07

0.95
0.95
0.95
0.95
o.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

4 1.2
36.1
32.4 
29*5
27.3
42.5
36.7
32.5
29.4
27.0
33.0
33.3 
29-8
27.2
25.1
40.6 
35*2
31.1
23.1
25.8 
39-2
34.5
31.1
28.5
26.5
38.6
33.7
30 .2
27.5 
25-4
40.6
35.3

15.2
12.4
10.3
8.8
7.5
17.1
13.7
11.3
9-5
8.1
15.2
12.4
10.4
8 .8
7.4
17.2
13.8
11.5 
9-7
3.3
14- 5
11.9 
9-9
3.4
7.2
15- 5
12.6
10.5
8.9
7.4
16.3
13.2
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T A B L a l l 1 X lt IA L  B A iS P  ON

R »P on fi «P fhn R „ *P on R1_-P on R1’ -P on0 8 0 O 840 8 940 8 840 S
4 P bhn o +P fhn -Vno 4Pcfhn - 

(7+L)n
(she) (ohs) (she) (she) (shs)

1. 1207.5 2110 .5 3318 318 - 642
2. 2489 1832.2 4321.2 1321.2 361.2
3. 2970 1632.7 4602.7 1602.7 642.7
4. 3220 1485.7 4705.7 1705.7 745.7
5 . 3042 1365 4407 1407 447
6. 892.5 2378.2 3270.7 270 - 690
7. 1881 2142 4023 1023 63
8. 2310 1963.5 4273.5 1273.5 313.5
9. 2485 1821.7 4306.7 1306.7 346.7
10. 2379 1711.5 4090.5 1090.5 130.5
11. 1327.5 2000.2 3327.7 327.7 - 632.3
12. 2696 1716.7 4414.7 1414.7 454.7
13. 3217.5 1517.2 4734-7 1734.7 774.7
14. 3465 1365 4830 1830 870
15. 3276 1249.5 4525 5 1525.5 565.5
16. 1327.5 2005.5 3333 333 - 627
17. 2698 1716.7 4414.7 1414.7 454.7
18. 3245 1517.2 4762.2 1762.2 802.2
19. 3465 1365 4830 1830 870
20. 3276 1254.7 4530.7 1530.7 570.7
21. 1267.5 2052.7 3320.2 320.2 - 639*8
22. 2603 1774.5 4377.5 1377.5 417.5
23. 3107.5 1575 4682.5 1682.5 722.5
24. 3325 1422.7 4747.7 1747.7 787.7
25.
26.
27.
28.
29.%

3159 
1140
2356
2832.5
3080

9 3

1307.2 
2163
1835.2 
1701 
1548.7
1433.2

4466.2
3303
4251.2 
4533.5 
4628.7
4358.2

1466.2
303

1251.2
1533.5
1628.7
1358.2

506.2 
- 657

291*2
573.5
668.7
398.2



RmmpmmToa B̂ Patme°tH'PG0a RlmPm‘afoo*pr.°o R11-Pa«fcn+Paon 
♦P0fhn ♦P^fim-Vn -^fhn-Cv+L)

TABLE II11 (PSR g|g OF 100 AKDIALi)

(she) (aha)(nha)

8602.8
7468.6
6655.4
6056.2 
5564 
7248
6528
5984
5552
5216
9144
7848
6936
6240
5712.
8174.8
6997.8
6184.6 
5564
5114.6
8367.4
7233.2 
6420
5799.4
5328.6
8816.8
7725.46933.6 
6313
5842.2

11920.8
11789.8
11258.1
10761.9 
9971

10518.7 
10551
10257.5
9858.7
9306.5
12471.7
12262.7
11670.7 
11070
10237.5
11507.8
11412.5
10946.8 
10394
9645.311687.6
11610.7
11102.5
10547.1
9794.8 

12119-8
11976.6
11467.1
10941.7
10200.4

8920.8
8789.8
8258.1
7761.9 
6971
7518.7 
7551
7257.5
6858.7
6306.5
9471.7
9262.7
8670.7 
8070
7237.5
8507.8
8412.5
7946.8 
7394
6645.3
8687.6
8610.7
8102.5
7547.1
6794.8
9199.8
8976.6
8467.1
7941.7
7200.4

(ahs)

7960.8
7829.8
7298.1
6801.9
6011.0
6558.7
6591.0
6297.5
5898.7
5346.5
8511.7
8302.7
7710.7
7110.0
6277.5
7547.8
7452.5
6986.8 
6434
5685.3
7727.6
7650.7
7142.5
6587.1
5834.8 
8159*8
8016.6
7507.1
6981.7
6240.4



as

TABLfci IIUI(oorrtigwd)
a a840 a' 940

31. 1282*5
32. 2603
33. 3107.5
34. 3325
35. 3159
36. 1140
37. 2356
38.  2860 39* 3060
40. 2964
41. 129042.  2622
43. 3162.5
44. 3395
45. 3237
46. 1087-5
47. 2261 
48* 2722*5
49. 2940
50.  2008
51. 1162.5
52. 2394.0
53. 2887.5
54. 3115.0 
55* 2964
56.  1222.5
57 . 2508
58.  2997.5
59.  3220
60.  3081
61 . 1252-5
62. 2660
63. 3300

2231.2
1926.71706.2
1543.5
1417.5 
1995
1743.2
1^ 4.5
1428
1317.7 
1836 
1584
1399.5
1264.5 
1161
2499
2199.4
1982.6
1816.9
1689.4
2026.5 
1769*2
1585.5
1443.7
1333.5
2131.5
1853.2
1648.5
1496.2
1380.7
2094.7
1800.7
1505.5

3513.7
4529.7
4813.7
4868.5
4576.5 
3135
4104.2
4424.5
4508
4201.7 
3126 
4206 
4562
4659.5 
4398
3586.5
4460.4
4705.1
4756.9
4497.4 
3189
4163.2 
4478
4558.7
4297.5 
3354
4361.2 
4646
4716.2
4461.7
3347.3
4460.7
4885.5

513.7
1529.7
1813.7
1868.5
1576.5 
135

1104*2
1424.5
1508
1281.7 

126
1206
1562
1659.5 
1398
586.5
1460.4
1705.1
1756.9 
1497-4
189
1163.2 
1473
1558.7
1297.5 
354

1361.2
1646
1716.2
1461.7 
347.3
1460.7
1885.5

569.7
853.7
908.5
616.5

- 825
144.2
464-5
540.0
321.7

- 834
246
602
699
438

- 373.5
500.4
745.1 
796.9
537.4

- 771
203.2 
513
598.7
337.5

- 606
401.2 
686
756.2
501.7 

- 612.7
500.7 
925*5



9095
7853.8
6955
6291.6
5778
8132
7126.2
6377.2
5820.8
5371.4 
8731.2 
7532.8 
6655-4
6013.4
5521.2
8388.8
7383
6655.4 
6099 
5671
8260.4 
7211.8 
6462.8 
5885 
5435.6
8686.4
7554.2
6719*6
6099
,,628.2
8538.6
734°.2
6462.8

12608.7
12383.5
11768.7
11160.1
10354.5 
11267
11123.4
10801.7
10328.8 
9658.1
11857.2
11738.8
11217.4
10672.9 
9919-2
11975.3
11843.4
11360.5 
10855*9 
10168.4 
11449-4 
11375 
10935-8
10443.7 
9733.1
12042*4
11915-4
11365.6
10815.2 
10089*9
11885.8
11800.9
11348.3

9608.7
9383.5
8768.7
8160.1
7354.5 
8267
8230.4
7801.7
7328.8
6653.1 
8857-2
8738.8
8217.4
7672.9
6919.2 
8935-3
8843.4
8360.5 
7855*9
7168.4 
8449 
8375
7935.8 
7443.7
6733.1
9042.4
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69. 2485 1596 4081 1061 121.0
70. 2184 1506.7 3690.7 690.7 -  269.3
71. 1665 1552.5 3217.5 217.5 -  724.5
72. 3382 1422 4804 1304 844
73. 4070 1210 .5 5280.5 2280.5 1320.5
74. 4410 1057.5 5467.5 2867.5 1907.5
75. 4251 940 5191.5 2191.5 1231.5
76. 2145 1186.7 3333.7 333.7 -  626.3
77 . 4218 926.2 5144.2 2144.2 1184*2
78. 5005 757.5 5762.5 2762.5 1802.5
79. 5390 641.3 6031.3 3031.3 2071.3
d o . 5187 555 5742 2742 1782
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4721.2 10463.2 7463.2 6503.2
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uoTmToD VAHLi OP THAI) IT IQBAL dU3oLiTSaCii. EOOHQHI IB KAJIADO 
DIJTP.ICT IK 1171

Tba difficulties involved in evaluating a subsistence 
eoonoug- often result in them either being undervalued or not 
taken into account at ell. It is the purpose here to evaluate 
the milk subsistence ooonony of Xajiado district. Apart from 
the agriculturalists on the foothills of Kilimanjaro and the 
four percent of the population living in townships of Ngong and 
Kajiado (1969 census) the inhabitants of Kajiado District are 
directly dependent on their cattle. In the main they utilise 
their herds to provide mainly milk, bat also blood, meat and 
Hniaain for sale to provide cash for necessities. Under the 
World Bank Livestock Development Plan Phase I, forty—five 
individual ranches ere being developed in iCsputei and around 
Loitokitok. In addition, nineteen group ranches situated in 
Kaputai are being developed, but in the main, a traditional 
economy still exists on these group ranches.

toman Population
The 1969 census gives the population of Kajiado district as 

82,565 excluding the townships of Kajiado and Bgong (3,338). The 
Kenya >tatiutioal Digest projects a figure of 97,000 in 1973 for 
this area including towns. Therefore, discounting the population 
in townships, the agriculturalists and individual ranchers, let 
uc assume that there is a population of 85,000 directly dependent 
on a milk subsistence economy.

little Population
a.ft. Watson's Aerial Jurveys of 1963-70 estimated that there 

were 690,000 cattle in Kajiado District. Due to the fact that he 
carried out the census while he was flying the plane, an error of 
up to ten percent would be feasible which might bring the 
estimated population down to 621,000 head. Assuming that the
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population baa increased to somewhere in tbs region of 
667*500 ly 1973 end that 67*500 of the3® are on Individual 
ranches (average 1*500 per ranch) this noons approximately 
600,000 bead are being traditionally managed.

A population of 600*000 cattle being traditionally managed 
by 85,000 people gives a figure of approximately ceven oattla 
per head. This cooperss reasonably with David Western* e 
estimate of a high of eight oattle per bead and a low of five 
oattlo per bead.

Milk production varies according to the grazing and water 
available so that in good conditions a cow is likely to be 
producing three and a half litres per day on average but by the 
end of the dry season this will have fallen to one - one and a 
lmt* litres per day In areas with aooess to swamps, and in drier 
areas a quarter of a litre or less per oow per day. Consumption 
varleu aooordingly, falling from three litres or more per heed 
per day in the wet season to practically nil in very dry conditions.

If we asowae that on average each person consumes two litres 
of mlUc a dey over the whole year, that fifty peroent of the herd 
la breeding females and they calve every two years, then total 
milk production (excluding milk utilised by the calves) la 
approximately sixty-two million litres per year.

There are two alternative criteria which can be used to 
evaluate this milk. Firstly, it can be prloed at the current 
market value of milk dhs.l/50 ainoe if the Xeasal were existing 
in a eoonony they would buy an equivalent amount of milk at 
that price. This puts a value of ninety-throe million shillings 
on milk production.
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S econd ly , vo can p ric e  m ilk  by th e  ooat o f  food which 
th e  Maanai buys v/hen b io  oows e re  producing l i t t l e  m ilk .
K ite  Ila iay , i n  conversa tion , e s tim a ted  th a t  f o r  p a s to r a l i s t s  
i n  Snmburu, 3 h a .1 0 /-  p e r  month p e r  person i s  spen t on poaho 
d u r in g  drought cond itions when th e  c a t t l e  e re  producing l i t t l e  
o r  no m ilk , d h s .1 0 /-  p e r month f o r  a  p o p u la tio n  o f 85,000 g iv es  
a  v a lu e  o f 1 0 .2  m illio n  s h i l l i n g s .  However, th io  f ig u re  can be 
reg a rd e d  &u a  gross u n d erestim a tio n  because th e  n u t r i t io n a l  
v a lu e  o f posho i s  co n sid e rab ly  lower t han t h a t  o f  m ilk  and th e  
ooraburu a re  only ab le  to  s u b s is t  on t h i s  d i e t  f o r  a  r e l a t iv e ly  
s h o r t  tim e between periods o f  n u t r i t i o n a l  m ilk  d i e t .
I f  th e  aosunption  i s  made t h a t  th e  p ro te in  v a lu e  o f one l i t r e  
o f mf \fe i s  equ iv a len t to  one q u a r te r  o f a  k i lo  o f meat th en  
th e  p ro te in  value o f m ilk i n  term s o f meat i s  equal t o  15*5 
m il l io n  k i lo s  a r b i t r a r i l y  v a lu ed  a t  d h s .5 / -  pox' k i lo  gives
77 .5  m il l io n  s h i l l in g s .  Assuming th a t  a  sim ple pooho/mest d ie t  
would adequately  s u b s t i tu te  f o r  the  m ilk d i e t ,  th i s  i s  vuluod 
a t  87 .7  m ill io n  s h i l l in g s .
am ttnamm mL smmmum

Neat i s  g e n e ra l! / on ly  oonouoed whan an animal d ies  o r  fo r  
cerem onial purposes. Por example, one cow 1b s laug h tered  act 
each m arriage e a i  during  th e  v a rio u s  ooranhood, a  t o t a l  o f  about 
s i x  anim als ere k i l l e d .  Assume th a t  two and a  h a lf  pe rcen t of 
th e  herd  a re  consumed on th e  range and c a rc a ss  dead weight i s  
100 k i l o s .  This g ives on overage o f 17*65 k ilo s  p e r  head 
(David Western e s tim a tes  18-27 k i lo s  o f beef per head i s  
oonswoed in  Amboeeli) v a lu ed  a t  d h s .5 /-  p e r  k i lo  i s  a  t o t a l  
o f 7*5 m illio n  s h i l l in g s .

In  ad d itio n , cheat meat i s  re g u la r ly  consumed. I f  we assume 
a  pop u la tion  of 500, 000, an o fftak e  r a t e  o f t h i r t y  peroent per 
year an overage c a rc a ss  dead weight o f  11 k i lo s ,  th e  
consumption of nhoat meet per head i s  15 k i lo s .  (David Western
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estimates 11 kilos per bead for uaboseli). Uaing an 
arbitrarily low value of Sha.2/50 per kilo the total 
value la 4 .12 5 million shillings. On tbs other hand 
the Ministry of Agriculture estimates of the value of 
locally consumed shoals as followst 1969 • 3hs. 298,680/-, 
1970 - Sho.670,260/-, 1971 - Sha.670.26c/-. This 
represents three percent (approximately) of the total 
sheet population but the 1972 estimate of twenty-four 
peroent shoat offtake was valued at 4 million chilling.:.
BlgSik

Blood consumption is significant not fo r i t s  calorific 
value but because I t  is  high in vitamins. I f  each female 
(assume f i f ty  peroent of the herd) is  bled twice a month 
and produces one l i t r e  eaoh time, then to ta l blood 
production for the whole year is  7*2 million l i tre s . If we 
assume that a nominal ih s .i / -  per week per person spent on 
f ru it  and vegetables could replace th is  couroe of vitiminu 
then one arrives at a figure of 4*42 million h i l l i ngs.
Cta-ranae U tilisation of.. , 4 ^  ^ , lijdpu

The skins end hides of animals consumed on the range are 
utilised and therefore have a value. If we assmne of the 
cattle and shoots killed for consumption on the range fifty 
per cent of the hides and skins are utilised and these are 
priced at 3hs.2C/- eaoh for cattle hides and Jba.?/- eaoh 
for shoat skins, then the value of the hides 1b 3ho.150,000/- 
and «Wjn« is Shs.525.OOO/— giving a total of .iha.675,000/-.
su b sis ten ce  SoenoBg

Milk
Meat (shoat)

(cattle)
Blood
Hides
»kins

Million ̂ hillingc

87.7 (93)
4.125 
7.5 4.42 

.15
Total 104.420
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V clua o f Cziah \Q9HQW (•based on Minlatry of Agriculture
f ig u re s  f o r  1969-1972 in c lu s iv e ) .

dhs

C a tt le  s a le s  
oboat s a le s  
Hides s a le s  
.ikin'- s a le s

T o ta l

10,000,000
700,000
300,000
95,000

1 1,095,000

ob ooi msisras ram opotoj ^ o * « »  ipraoujuasa
lofj 0 ? THE 7AUJ3 OP .iUB^KTEBCE BOUGHT.
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APPENDIX I I 11
CAUSHLAIIOil Q? THS PSaCSMABB 0ff B22SSIHG 33MALSS

la terms of percentage the bard is cooposai as follows:

% calves - e f k
i» 1 -2  jeer olds » c f k e
%  3-3 year olds - c f k e" etc
% breeding females - f
* bulls - f 4

Hence

1G0 « o f k + e f k e * . . .  t c f l i S  (p-a) h f + f + f J

f «*______________ ISO___________________
^ck (1+e + ... + ea) ♦ (p-a) h +• 1 +• 

where o is the fraction of breeding females calving each year

k is the survival rate of o&lves 
e is the survival rate of iaraatureo 
p is the age of first parturition 
a is the age of sale 
j is the adult sex ratio

uiJjJULATIQi. Off THJ PHHCHVCAaS QP THS AVAIL-.nud i\)3 dALS
The number of animals available for sale is the number of 

animals in the selling age group less thoee required for 
replacement, i.e. o » e k e a f - h f  

substituting from above

o= 1Q0 (okea -hJ---------------

^ok (1+e +• ••• +• e&) ♦ (p-e) h ♦ 1 + i j
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The plains of Kajiado District can be utilised by two 
distinct olaaneo of animal life. Firstly, they can be used 
for livestock ranching which has been subject to an analysis 
in Chapter II and, secondly, they can be utilised by wild 
animals. Wildlife differs from domestio stock since, by 
definition, it is implied that man cannot control population 
structure, reproduction and movement in the way that he 
controls these factors in his domestic stock.. ;ince this is 
the case the possible forms of wildlife utilisation differ 
greatly from the methods of utilising domestic stock. The 
status of wildlife utilisation in Kajiedo District was outlined 
in Chapter I. In this Chapter the following forms of wildlife 
utilisation are examined.

Tourism Wildlife viewing by tourists in Kajiado 
District is already & well established industry.
In terns of monetary value and numbers, viewing 
by *v»n residents overshadows viewing by residents.
Wildlife viewing is, by far, the most economically 
significant form of wildlife utilisation in 
Kajiado District and Kenya as a whole.

safari amting Kajiado District is one of the main 
hunting areas of Kenya and again, in economic terms 
hunting by overseas visitors is natch more important 
than resident hunting.

Capture While some animals are captured for export 
as yet it is still on a email scale in this area.
Crarminff Although some experimental cropping has 
been carried out in Kajiado District, there are 
plana to introduce any sustained cropping.

no
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mala Chapter falls into three sections. Section I 
deals with the tourist sector* In this case the tourist 
sector Is considered in two partes gone viewing ty non 
residents and hunting by non residents.

Firstly* it attempts to conceptualise this sector 
and hence outlines the problems involved.
secondly, the magnitude and eoonomic value of 
this sector is discussed*
Section IX looks at those farms of utilisation for 

which the potential level of utilisation hears a direct 
relationship to the potential offtake rate, namely hunting, 
cropping and capture.

Firstly, population structure and potential 
offtake rates are mathematically defined.
Jooocully, each activity is examined in terms 
of its eoonomic value.
section III compares the potential revenues from each of 

the main forms of utilisation.

JXTIOg I

A
A DIXOdoIQH OF MILDUFS-Bi^h TOURUM

PBQBLStth OF COiCBPrOAUdDC THS UIL DLI FT Oqa ij T
In eoonomio terms wildlife-based tourism ia the eost 

important form of wildlife utilisation in Kenya and the extent of 
its value is discussed below, oinoe this industry is of such 
importance it ia essential that the eoonomiou of this sector are 
fully understood, and therefore, the following discussion is 
oonoemed with outlining the problems of conceptualising this 
activity.
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first uet of problems arises in attempting to 
evaluate the wildlife—based tourist industry. Generally 
speaking a tourist is likely to visit Kenya for a variety 
of reasons, for example, to stay at the ooaet end to view 
gane. What criteria should he need to divide hie 
expenditure amongst these various tourist attractions?
The simple answer is to attribute the expenditure on each 
attraction to that sector of the tourist industry. For 
example, a tourist may visit Kenya and .pend hio time at 
the ooast and touring some Satianal Parka. The chore 
criteria would allot expenditure at the coast to the 
coastal attraction and expenditure on visiting national 
Parks to the wildlife attraction. This is the approach 
which has been adopted below because of the lack of data 
on tourist attitudes. However, this may not he satisfactory 
because it is not known whether the primary reason for his 
visit was to stay at the ooost or to view gome or whether he 
only come because the combined attraction existed in Kenya.
If the letter situation is the case then the above criteria 
holds good but if one particular attraction is the primary 
reason for visiting Kenya then obviously the primary 
attraction merits a transfer payment from the secondary 
attraction.:. Certainly when evaluating the contribution of 
each attraction to the national dconony if a particular 
attraction is a primary attraction it should he valued above 
the actual expenditure made in that sector. A good example 
of this situation is the non-resident hunter who only visits 
Kenya because he oan hunt here. He obviously spends money in 
other sectors but these sectors are only benefiting because 
the hating attraction exists. However, while there is 
obviously a oase for adjusting the value of a particular 
sector depending on whether it is a primary or secondary
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attraction, it io difficult to determine the actual amounts 
'because little or no data exists with respect to tourist 
attitudes towards the existing attractions. In practice if
such 'transfer payments* are taken into account their level
is likely to be determined an none purely arbitrary basis.

Once the overall value of wildlife-based tourism has 
been determined, the question of the way in which this 
revenue is divided amongst the components of the sector 
arise, for the purpose of this analysis, tourist expenditure 
on the wildlife viewing attraction con be divided into three 
major parts: gene viewing #oos, accomodation and other
goods and services This flow of revenue is shown in figure
h i 1.

It is clearly seem that the landowner does not 
participate in this flow chart even though without wildlife 
this iootor of the tourist industry would not exist. Both 
Nairobi National Park and the Aaboseli Ho serve depend on the 
surrounding ranches as dry season dispersal areas for their

population and yet at the sooent there is no transfer 
payment in effect to these landowners from the other component3.___ TJ
A more desirable state of affairs la suggested in Figure 111 .

The second chart suggests that the landowner might directly 
profit from wildlife by providing accomodation and viewing 
facilities as well as showing possible routes by which revenue 
night be returned, via the Government to the landowner. The 
level of this transfer payment should be determined by the 
contribution which the wildlife viewing activity makes to the 
Hafcional Hoonooy. Hence, it should bo largB enough to bring 
private returns relatively in lino with public returns reflecting 
to the landowner the overall value of wildlife viewing coopered 
to other potential farms of lend-uso (mainly lives took 
production in the oase of Xojiado District).
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giGuaa n iIP » flow chaht of sxpskditurs by himkaj

Expenditure in the hunting sector may he analysed in a 
similar way as shown in Figure ni111. The landowner receives 
hunting fees from the hunter for animal s shot on his land or in 
the case of the newly adjudicated group ranches in JCajiado 
District via the Game Department of the Ministry of Tourism and 
Wildlife. If these returns are not adequate to equate public 
and private returns then landowner returns could he increased 
hy the Game Department transferring some of its revenue from 
lioenceo to the landowner and/or part of the profits from 
providing professional hunter services may he channelled via 
taxation back to the landowner.

In smmaary, the first set of problems is one of evaluation. 
In the first place the overall value of wildlife-based tourism 
must he determined. Secondly, the flows of revenue, both in 
direction and magnitude need to he eet out. And, thirdly, it is 
necessary to know whether the flow pattern is able to produce 
the optimum else and structure of this sector from the point of 
view of the Kstional Economy and if not, how these flows can he 
changed so the optimum situation is achieved.

\
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The cecond set of problems which arises when 
conceptualising the tourist sector are basically ones of 
determining the nature of the demand for wildlife viewing.
Unlike other wildlife utilisation activities such as 
hunting, cropping and capture where there is a direct 
relationship between the population levels and the potential 
offtake and hence revenue, the wildlife viewing is leas 
sensitive to the number of animals present. Obviously a 
certain density of animals is necessary to provide the 
attraction but ones that level ia reached, any increase in 
animal numbers is unlikely to bring about a significant 
increase in tourism, lines, the graph showing the 
relationship between the number of animals and the number of 
tourists they attract may be shaped as shown in Figure n i" .
In other words, assuming that the cost of visiting a national 
Park is not related to the number of animals there then the 
greater the number of animals the lower the eost of viewing 
one animal, when the price of viewing one animal falls to 
the amount that the tourist ia prepared to pay than the viewing 
attraction starts to exist*

However, it is too crude to simply consider the total 
number of animals and it ia necessary to analyse the 
composition, density and viewing attraction of that wildlife 
population.

Firstly, the number of different species present is 
significant in determining the number of visiters to a national 
Park. Again, there will have to be an adequate number of species 
present to provide a viewing attraction but onoe that number ia 
reached the addition of one more species, unless it has a very 
high viewing attraction, (which ia discussed below) is unlikely 
to significantly influence the number of visitors. Thus, a 
reasonable shape for the curve representing the relationship
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Figure IIII
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and the number of species.
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"between the masher of touristb and the number of species would be as illuatr&ted in Figure IIIV.
jocondly, each speoies needs to be present in

sufficient numbers bo that it can be seen with comparative
ease. To sous extent the search effort may "be rewarding in
itself, but on the whole this la only true if the species
is numerous enough to be eventually found during the game
viewing trip, Hence, a species nay be present but if there
are only a very small nuabar of individuals then it reduces
its value as a viewing attraction. In this case the real
issue is the density of each species and it is necessary to
have a high enough density of each species. The only
exception to this is the case of rare species where even a
few animals would provide a high viewing attraction. Once
the density is great enough to provide good viewing
opportunities, an increase in numbers will have e declining
influence on the number.' of visitors. A generalised
relationship between the number of tourists and the density

V Iof a given speoies would take the form shown in Figure III .

Of course, the density necessary for a speoies to provide
a viewing attraction and the shape of the relevant curve
•j Tvijfcnê ing this relationship will vary aooanling to the speoiea.
Far example, a fairly low density of lions or rare speoies ouch
as Greater would provide a good viewing attraction and
the number of visitors is likely to be responsive to a further
increase in density. On the other hand a speoies ouch as dik
dik would need to achieve a high density to provide a viewing
attraction since it is small and not easily seen. The Figure 

VIm  oon be redrawn for a particular species in the manner
vnillustrated in Figure H I
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Figure III The relationship between the number of tourists
and the density of a given species.
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She third aspect to be considered la the viewing 
attraction of each species assuuing that it is present 
in sufficient numbers to prowl da a viewing attraction.
Foar example, the large well known species (e.g. lion, 
elephant, rhino) and rare species (e.g. droy^’s zebra, 
able antelope) provide a high viewing attraction while 
the small and leas well known species (e.g. klipspringsr) 
provide a low viewing attraction. Thus, a full circle, to 
the number of different species present, has been coupleted 
since the viewing attraction of a given area is not only 
determined by the number of species present but also by the 
type of species. In other words, we are concerned with the 
diversity index of & given area. It is necessary for an area 
to have species which pot cars a high viewing attraction for 
that erea to attract visitors. For exeraple, an area with 
fifty speoiee of *fiall birds will attract far fewer visitors 

another area containing fifty species composed of large 
and medium sized carnivores end herbivores. The graph 
relating the number of visitors to the number of species must 
be used with care in that since there is such a difference in 
viewing attraction according to species, the population must 
be defined according to the type of species os well as the 
number of species. The effect of the removal of one species 
on the total cumber of visitors will bo dependent on the other 
species present. For example, if e species which has a low 
viewing attraction is removed it is unlikely to influence 
visitor numbers. On the other hand, if a spocie- with a high 
viewing attraction la removed it will influence visitor 
lumbers according to the species mix present • In other words 
tha greater the number of epeoies with a high viewing attraction 
in that area the less the influence of removing a high attraction 
spades.
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In brief, tec tourict demand for a wildlife viewing 
area depends noi only on the number of animals present bat 
also the rtunbor, typo end density of upecleo present. It 
should also be rasjeiabcred that the quality of the environment 
can odd to, or detract from, the viewing attraction of a 
given area.

B m i  v*\m: m > kaakitodb oj i;iLflLi?H-BAJnD Tornî ?: ir 
& u ia ju n-ijrrjs?

The problem: of obtaining adequate and accurate data are 
discussed elsewhere end as with other wildlife utili .ttion 
activities this aaJaes cr. .accurate assessmont of the value of 
\*ildlife-baaed touriea difficult, Dines no publiohod data is 
forthcoming from either the fictional Parks or the Game 
Department of the Hinistry of Tourism and Jildlife, the main 
source of data used here is the Dcosooic >urvey - 1974*
However, not only is most of the data compounded but alao it 
oootains no information about iiaboaeli Reserve. Therefore, 
data relating to this area, has boan taken from "Development 
Plane for *mbo;?alin by Western and ‘Thresher. The following 
estimates crude, through neoeoeity serve to show the
importance of the tourist industry compared to other forms of 
wildlife utilisation.

In 1973 the tourist industry was worth Dhs.486 m of which 
7.3# is attributable to hunting. It is assumed that since the 
Wildlife Management Project estimated that in 1972 hunting 
accounted for 7»3£ of tourist revenue this would also be a 
realistic estimate for 1973. In atnor words tourism excluding 
hunting was worth 450*5 million shillings, .dree bednight 
occupancy by non-residents was 2,784,000 in 1973 the average 
daily expenditure by non-hunting tourists amounted to Dha.l6l.82 
for all visitors to Kenya.
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2£g-3sto»..pff.
Neetem and Threaher estimate that 55*250 (an avoragB 

of their high and low foreoairts) non-residents visited 
Asboaeli in 1973* If only one dsy*B expenditure is 
attributed to each tourist then this uoourrt.j to i2is.8,940,555« 
They also estimate that 21,900 residents Tisited Amboeeli in 
that year. If we assume that each resident spends an average 
of 3is. 100/- in that area on food, accommodation, souvenirs 
and so on, then revenue from residents is Sha.2,190,000. 
Therefore, total expenditure by residents and non-residents 
is 3ha. 11,130,555 per annum. This is a minimum figure since 
the purpose of the visit is to spend time viewing game and 
therefore, no tourist would spend less than one day in this 
area.

gho Value of Wildlife Viewing in hajrgja, HattffPS*. Pjgk

The following assumptions have been made in relation to 
the value of tourism in Nairobi National Park. Firstly, each 
non-resident visit Is accounted far at the rate of one day* a 
average daily expenditure since it is supposed the tourist will 
ninp spend a night in Nairobi thus effectively spending a whole 
day in the Nairobi area. Jecondly, each resident visit is 
valued at Jfcs. 10/-. This i» made up of -^.5/- entrance fee 
plus Jfaa.5/- towards the vehicle entrance fee. Thirdly, it is 
assumed that season ticket holders visit the park frequently

to «nh> the purchase of a ticket worthwhile. Therefore, 
season ticket holders visits are valued at oha.5/- each.

The Talus of Wildlife Viewing in Nairobi m iS B S l  
r-, in U7J

Number of Visits Value (~&s)
Non-residents
Ha Bi dent d
Season Ticket Solders 
Children

70,250 11,376,855 
104,809 1,048,090 
37,992 189,960 
62,224 62.224

Total - Heaidants
- Residents + Noo-reaidants

1,300,274
12,677,129
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Although the above estimate shows visits to Nairobi 
Pack to bo worth As. 12,677*129 'this is an under estimate 
because there ia no published data about visitors to the 
Animal Orphanage.

Total Value of Tamias.jto- KediP̂ O- hthteiot
The mmhlnei value of tourism to Hairobi Park and 

Amboueli amounts to Sfas.23*807,684 or aver 5Ifife of the total 
national revenue from non-boantero. If we assume that Kajlado 
district accounts for 20£ of ail non-resident hunting (based 
on controlled area fees earned by that area) then in 1973 
Kajiado Id strict earned As. 7*1 million from hunting or nearly 

of total tourist revenue. In other words the combined 
revenue from viewing and hunting in Kajiado District was 
As.30,907,684 or 6 J &  of the total value of tourism. The most 
striking feature regarding the distribution of this revenue is 
that currently the landowner who supports the wildlife does not 
share in the revenue it earns. Obviously this is a most 
unsatisfactory state of affairs in terms of inducing optimum 
patterns and levels of wildlife utilisation and this question 
of incorao redistribution is discussed elsewhere.

1

jaCTIOE II
A CQEJiaJSATIPK OF Ti: i aPTCIIS. C.1QPPES -Jib CAPTOHS aCTIVlTIIiJ

Iivnir-ATKAL DdPDrPPIOP OP TBS ESSO 3j 
POPULATION /IS) POTdMIAL C&ttlQLl HATdJ
Introduction

.'i&JOt'iT il OS? PIAIBd GAIC

Tho area of ooncideration is the population structure of 
plains game and the potential offtake rates from these 
populations. The objective is to conceptually express population 
structure in a mathematical fora and then examine the effect of 
population structure on potential offtake rates. It should be
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pointed out that given the present state of knowledge it is
not possible to feed execrate data, into the following 
equations which have been developed, and therefore the concept 
has boon exemplified by taking & range of probable values of 
the variables which affect population structure* and calculating 
the resulting population growth rates and removal rates. In 
oractios this approach ban been developed for use in the future 
when further research has provided the relevant data.

This approach is intended to study the static situation. 
That is, given a set of data for a particular population, 
population growth rate, removal rote and hence potential offtake 
rate rem be calculated on the basis of the assumption thet the 
existing population levol is to be maintained. However, to a 
certain extent this concept can be modified to determine the 
long tern situation is that potential offtake rata - can bo 
plotted against ohangos in the variables uhich are aenuoed to 
occur over time.

otructuru

The initial objective is to develop population structure 
formulae which will assist in understanding the static situation. 
For thin purpose, only endogenous variables are considered. 
However, the affoots of cxdogsnous influences which are relatively 
constant over time are included because these factors are implicit 
in the endogenous variables. For example, predator impact is 
implicit in the oclf and adult survival rates. Those external 
factors «*<nh effect population structure in a non-uniform manner 
over time or are not implicit in the endogenous variables are not 
taken into account beoausc they do not assist in understanding 
the static situation. Thus, the effect of drou^xt on population 
structure would be excluded, although it is, of course, reco&iiscd 
that smoh external factor , will have a long term influence on 
population structure.
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The follouing endogenous variables are assumed to 
in f lu e n c e  population structure*-

*c* is tbe fraction of the breeding female* which calve 
down each year. Hence *c* ia greater than or equal to 
aero and for the purposes of this analysis it la 
assumed to he leas than 1*4* This iu possible since 
saosa species have a  brooding cycle of leas than am

year.

irf-«wl Parity is )
*p* la the age of the first parturition.

Bmribor of young in each parturition (yj
Obviously 'y» ilJ greater than or equal to 1 and it ia 
nc t n a t  «y« ia leas then 1*4 for the purposes of 
thiu analysis.
Jurvival rate of edvos (k)
*k* is the fraction of calves Bom which are still 
alive at one year old*

survival rate of animal* over 1 year old (s)
• a* ia the fraction of aciaals over one year old which 
survive over a period of one year.

Longevity _Cl)
•1* is the xosaber of age group*, on a yearly basis, of 
animals over one year old, in which there ia a 
significant nuobar of animals* A significant percentage 
of the herd will, to ocoe extent, depend on tbs longevity 
of the given species.
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Adnlt sex ratio (,j)

This can he expressed in a variety of ways depending 
on the method of constructing population structure 
formal ao.

e.g. j - aerccnta/ra o f uiult aaloa
percentage of adult females

3 * number o f  ad u lt males 
number of adult females

3 “ number of adult males 
total miaber of adults

for the purposes of this analysis the former definition 
hat? been need.

The oarcentaae of breeding fomoleu (f̂
•f* is the number of breeding females expressed as a 
percentage of the total herd.

Assumptions
In building up the formulae in the au.V'Gcruent section the 

following assumptions have boon made*

firstly f the sex ratio in each age group of sexually 
mature animals is oomstant.
secondly, males and females became sexually mature at 
approximately the asms age. This assumption is made 
in order to simplify the analysis although, it does 
not hold true for all species. Conceptually the 
analysis can be extended to allow for differing ages 
of sexual maturity, e.g. buffalo.
Thirdly, reproductive life extends from the age of 
sexual maturity until death. *c* represents the 
fraction of breeding females calving in a given 
year and therefore decreased fertility with old ago 
is implicit in the value of 'o'.
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ppa£n*iQp ^trnctya Fssmstep
A feature of all the following forrauloe la that each 

category of animals within the population is expressed, as 
a percentage of the total population. Thus, this analysis 
is independent of knowledge of actual numbers and yet given 
the relevant data the numbers of animals in each category 
can be easily competed.

The percentage of brooding females is a significant 
variable in the deternin&tion of potential population growth 
rates end hence potential offtake rates. And since this paper 
is concerned with determining potential offtake rates the 
following population structure formulae have been manipulated 
to express the percentage of breeding females as a function of 
the other variables set out above which influence population 
structure.

Population structure formulae are developed using the 
following principles 100$ of the population i3 the auo total
of the different categoric;, of animals soaking up that 
population expressed as percentages of the total. Thus, for 
example the percentage of calves born is represented by 'cfy' 
vadle *f j' gives the percentage of bolls. There are & variety 
of criteria (e.g. aex, age) which may be used to categorise the 
population depending on the objective involved. Some of these 
ere nhoim by the following alternative formulae all of which 
ere conceptually and roathenatically correct.

formulae A*
100 - cfy (1 + k) 4- cfyk (t + a ) 4- cfyks (l + s) + •••• 

2 2 2
.... 4- cfyka J*“2 4- t 4- f j
100 - | (ey ̂ 1 4- k 4- k (1 4- e)(s° + .... ♦ s *~2)J
♦ 2  4- 2 j)

*• * - ________________222_________________
(cy juiMk (l4s)(s® 4- .... 4- sP"2)_/4-2+2j)



(*&ro p is less than 2 lot (s° ♦ ... ♦ ®P”2) “ 0

Form ula Bt
Fornudaa A ««s iMdaixmaant »* l a a & l l t f *  1:3113 varUSOM  

to instated In foranda B hat in iadepMdort ratio
end the age of first parturition.

too - of, ( H  »  + rfyto0 ♦ •***■ (1 y JL)

+ oTtfas2 <1 ♦ ») * —  + °e*ka 
2

- of£ ♦ °1 ^ *** * 1 ^
2

f -
oy ̂ 1 ♦ k ♦ k (1 ♦ ® X C° ♦ a1 ♦ ••• * * '-/

Formula 0«
F<mmln 0 in commoted no that odd tho vtriahdnn Unt.4 

above care included.
,00 - of, U _ p >  ♦ otjte0 (lii) ♦ O i ^ )  * •-

... . ofykr1"2 (I**) ♦ f ♦ -rfs*-’’’'1 H 15 J * ***
2

... ♦ cfyte1"1 (s^Jl) j 2
- f («,♦<**♦ “y* * 2

f  -
cyk ( l ♦  aH®*”1 ♦  —  *  ®l   ̂ *

(cy j[t«M ( U b)(b°+ «*"* ♦ J + -•- 0 a

(whan p la 1*®b than 2 le t (b° ♦ ... ♦ ^ ~ 2) “ °>
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Foraula Jft

In the praviouj formulae, survival rate of eaiaols over 
one year old has Twer taken ar uniform "bat conceptually it ie 
eaoy to extend the formula so a different survive! rate ©an he 
Witten in for each age group. Taking fornmla 2 for examplet—

100 « cyf (1 » Iz) + cyfk (1 ,+j^) * cyfk*^ (l_i s^)

•f ©yfke^Sg (1 » a-,) ♦ ••• ♦ oyfk (s^ ••• x s ^  (t t. e^))

100 » £gf + k t k ♦ k2)| + fcSj + fcc1s2 ♦ ta^SgSj + •••

+ (kô x ...ska^j) + (tajX ... x k r ^ J
100 « o (1 + 2k /1 ♦ q1 + + ... (cjX ...

xn1-t)y+ k (e.,* ... Sff̂ ))

f - __________________ ,, 2.99.....-------------------------
cy (H2Sc/l+aHs^Sjj+a^n^a^ ♦ ... ♦ (âar. ... xa^<j)^/+k(3^x..XB^))

feru drowth 3at« S a sm lA

Let the pirountugo increase in beru eiae per annua ho *i* 
where *1' » cfy
and the poroantege decrease in herd *itfe per annun he *d»
vhare d - cfy (1 - k) ♦ (100 - c?yk)(l - a) 

and let the net Increase in herd aiae per anmn he 
•r* ©hare r « i-d.
Ear.oe r • efy - [a t y  (1*4c) ♦ (100 - cfyk)(l-«)_/ 

r * efrk + 10Q (»1)
vdion 'r* 1b greater than -aro the hard size is 
increasing over tine.
vr>y.n v « o the herd also ic constant over true, 
whon *r* in loan then aero the herd siae io decreasing 
over tine.
Thus, *v* give * the potential offtake rate if the 
objective is to maintain a irtationary population 
provi'iou *r* iu greyer than aaro.
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^privation of Bemoval Sate Formula ( i t )

la this caso the removal rate la defined as the number of 
animals over one year old, expressed aa a percentage of the 
total herd, which oust he removed from the herd either through 
natural louses or consumptive utilisation in order to maintain 
& rrtatianary population (i.e. r - o). It should be pointed 
out that a stationary population will only he maintained if 
the removal rate for each category of animal is proportionate 
to the numerical size of that category thus maintaining the 
existing population structure.

It is particularly appropriate to consider the removal 
rate because one of the main influences on the mortality rate 
is population pressure assuming that the population is greater 
than or equal to the carrying capacity. Consumptive 
utilisation, namely cropping, hunting and live capture, will 
reduce population pressure and the resulting natural mortality 
rate but the removal rate will remain oonstant for any given 
set of the values of the variables which determine the 
removal rate.

Tiam the removal rate can be expressed as follows*—

& » d ♦ u

idusre *d* is the percentage of the total population 
which dies through natural causes (e.g. predation, 
disease) each year.
Where 'a* is the percentage of the total population 
which is removed through consumptive utilisation.

dinoe, if the population is at carrying capacity or above, 
population pressure is one of the variables determining the 
percentage of the population which dies due to natural oaases 
and consumptive utilisation reduces the effect of this variable 
then we oaa write
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d - f (u)
hATwxa » ii* can now be written 

H ■ f (u) ♦ u

lining the sat of variables cot out above and the formulae 
which have boon developed the removal rate oan be determined 
as follows 2-

The removal rate is defined ae the percentage of the herd 
tfr.inh oust be removed in order to maintain a stationary 
population over time.

13ms i • d and let this -specific valve of •s* be *3*.

From the above formula*
cfy • cfy (1—k) ♦ (lOG - cfyk)(l - s^)

cfy - cfy - ofyk ♦ 100 - ofyk - 100o + cfk^

100 - 2 ofyk - 100a ♦ cfyfa^ ■ 0

substitute f - __________  200 - -----
(oy ̂ Hk*k ( t ^ H s ®  ♦ ... ♦ a * ~ 2) J + 2 + 2 i )

(Any of the above farnmlrs for determining the percentage of 
breeding females could be used depending on the objectives 
involved. F o r the purposes of exemplifying this method of 
determining the removal rate formula 'A* is adequate)*

100 - 100c .j ♦ _________ 200 cvkai - A00 cyk-----------  - 0
{os ̂ 1+k+k (l+o^)(a® ♦ ... ♦ a ^ “)_y+2^2j)

^H**k (Het)(»® ♦ ... ♦ 4 oyk ♦ 2 oyk^ - 0
cy ♦ oyk + cyk ( H c j H b® ♦ . . .  ♦ » f 2) * 2*2j -  oysj

— cykŝ  » cykû  (H s^)(3® ♦ ... ♦ ) • 2 ■ 2 J8^
— 4 oyk ♦ 2 cyku^ • 0

oy • 3 oyk ♦ 2 ♦ 2j - 2 e^ - 2 - oy«1
♦ cykâ  ♦ oyk (b® ♦ ... ♦ “ oyks^2 (s* ♦ ... ♦ * 0
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c y - 3 c y k + 2 * 2 J - 2 a t - 2 J s 1 - cys^ ♦ cykOj 

♦ cyka® + oyfcx  ̂ -  c y k s ^ 1 -  cyk a ^ • $

cykc1P + C5’kn1p~1 ♦ (2+23+oy - 2 oyk^ - (2+2j+«y - 2oyk) - 0 
Let cyk -  A

and 2 ♦ 2$ ♦ oy -  2 cyk -  B

th e n  Aa^p ♦  A a ^ 1 ♦  Bo  ̂ -  B -  0

?ha survival rate of animals over one year old such that the 
population regains statioruxy, *s* is determined by solving this 
equation for the appropriate values of the survival irate of calves, 
the xBznher of young in each parturition, the percentage of females 
calving per aamss, the sex ratio and the age of first parturition. 
By way of an example *ŝ  is .'olved in general terns for the age of 
firrrfc parturition being one, two and three year* old.

uhon p ■ 1
♦ A ♦ Be1 - B 0

°1

s -  2 + 2.1 ♦  cor -  1  
2 ♦ 2J ♦ cy - cyk

^gSLJL.lJ
♦ Aê  ♦ Bô

♦ (A ♦ »)e1
B - 0 

1 - 0
Using the general formula for the roots of a quadratic equation

! - - ] > ♦  root (tf - 4  CB)
2C
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where CY2 + BY + E * * 0

at - - (MB) + /(MB)2 - 4 a j

2A

&1 « -2-24-oy+cyk + ^ / ( M 2 4 * e y  - cyk)2 ♦ 4 qyk (cy-2oyk*24+2)J
' 2 cyk

By definition
•j* is greater then aero
•c* is greater than or equal to Boro end less 

than 1.4
•y* is greater than or equal to aero and leas than 

1.4
•k* in greater then or equal to soro and lean 

than or equal to unity

Therefore t— 4 oyk (oy+2cykfr2*24)
• 4 qyk. /oy (l-2k)+2*2j)_/is greater than .iaro

Banco (2f24*5yKJyk)2 + 4 cyk (oy - 2 cyk -*-2*2j) 1b greater
than zero

Therefore this equation han two real root 

2 ♦ 2j ♦ py is greater than oyk

and ^ ^ ® ^ ( 2f24+pjMjyk)2 + 4oyk (cy-2cyM2y^2)-/ia greater than
(-2-24-oy+oyk)

Therefore this equation has one positive root. It in this real 
positive root vdiich gives uo the appropriate value of *0*^

when 0 - 3
Aa^ ♦  Ao 2̂ ♦  Be1 -  B -  0

There is no formula for determining the rootc of ft oubio equation 
therefore let one root of this equation he *z* and determine it ty 
trial and error using the appropriate computer programs.
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definition *8* is greater than or equal to aero and lose 
'than or equal to unity, therefore one root of this equation 
m&ut lie between aero and one. Let ’a* he thin root then

(s1 - a)(Bl2 ♦ (1 ♦ z) et ♦ (B/A ♦ (1 ♦ a) a) - 0

using the general foemula for the solution of a quadratic 
equation

T - - 9 + (h2 - 4CB)
* 2q

where CT2 ♦ Cl + B - 0

■1 . - (i ♦ *) + + b)2 - < (®a  ♦ (i ♦») » y
2

By definition
* s' is greater than or equal to aero and less than

or equal to unity
* J* is greater than zero
'c* is greater th**n or equal to aero and less than

1.4
*y» is greater than or equal to aero and less than

1.4
•k' is greater than or equal to zero and less than 

or equal to unity

Tftareforo B - 2j + 2 + cy (l-2k) is greater than unity 
and is greater than unity

(1 ♦ a)2 -> 4 (B/a ♦ (l ♦ a) a ) - 1 ♦ 2a + 2aa - 4 */A - 4* - 4s~ 
m 1 -  2z - 3s3 - 4 D/A which is less than zero

donee there are no real roots to the equation

B<|2 ♦ (1 ♦ *) «t ♦ (B/ a ♦ (1 ♦ • ) ■ ) •  0
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the equation Ak̂  ♦ tk ^ ♦ Bk - S ■ 0 
kas only one real root *2* and this is the appropriate value 
of •b 1 1

Using the value of 's' f o r  which i - 4 (ie a^)
*  -  ^100 -  oyf (1 + k)7 ( 1  -  a )

2
substitute f » 200

cy l  1+k*k (l+s^JCs^0 + ... ♦ B y ~ 2)J+ 2 * 2 $ )

* - 100 (l-ot) - 200 cy (1+k) (1-0_____________________

2 (cy ̂ 1+k+k ( H s ^ s ^  ♦ ... ♦ a f ~ 2) J + * 2 $ )

- 100 (l-a1) [̂oy + cyk ♦ oyk (Us^a^*...* 8^+...+ a * ~ Z)+ 2 + 2 i-c y -c v y  

cy ̂ 1+kfk (Hs^Ks^® ♦ ...

S • 100 (1-B^ /c y k d^a1)(a1° + ... + s f ~ 2)  + 2 * 2 jJ  

cy ^1-fkfk (H -b^ K s^0 ♦ . . .  ♦ b p̂” 2)7 +2«'23

In order to exemplify the use of the formulas Which have been 
aet out above, Table Il7 has been worked out. On the left hand side 
of the table a range of feasible values of the survival of animals 
over one year old (s) and calves (k), the percentage of brooding 
females calving down per annum (o) the number of young in each 
parturition (y) the uoac ratio (j) and the aga of first parturition 
(p) are set out. For each of these combinations of values the 
percentage of breeding females (f) the pot ostial total increase in 
herd siae (i), the net population growth rate (r), the survival 
rate of animals over ono year old such that the population remains 
stationary (ê ) and the removal rate (S) have been calculated.
These figures not only show the order of magnitude of potential 
population growth rates and removal rates given a particular aet 
of values, but also, the effect of a change in value of a 
particular variable on the potential population growth rate and 
removal rate.



133

fegP Influencs janJ^pjy^qtism

Let ua consider the variables listed above as influencing 
population structure. Out of the seven variableu discussed 
there are only two which man may be able to significantly 
change. (The first is the possibility of lowering mortality 
rates ty reducing population pressure through consumptive 
utilisation. The concept of a removal rate is a blanket 
concept which covers both natural mortality and consumptive 
utilisation. Through cropping and hunting it may be possible 
to lower population pressure than improving the potential 
increase in population and ho nee potential offtake rates for 
utilisation. However, this relationship can only be determined 
by zoologists and in the meantime the use of a removal rate 
gives a meaningful indication of potential offtake rates. Once 
the form of

d » f (u)

has been determined then the removal rate can be calculated using 
the appropriate values of the variables involved and hence the 
percentage of the herd which can be utilized by man can be 
deduced from the equations

R » f (») ♦ u
The other variables which can be changed by man in the 

process of consaaptive utilisation is the sex ratio. Using the 
sets of data discussed above, the removal rate (&) and the net 
growth rate of the population (r) have been calculated for a 
range of values of the uex ratio (j) and are set out in Table 

It is dearly shown that as the sex ratio decreases ao 
the population growth rate and the removal rate increase and 
this is particularly marked the lower the age of first 
parturition. This indicates that if the main objective is to 
maxi mi ee offtake irrespective of sex and &gev as in a cropping
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operation, then it is advantageous to lower the sex ratio*
Bat, for ganatic reasons it is desirable to keep more males 
than are required to serve the breeding females* On the 
other hand, for utilisation activities such as hunting 
Vihere the sex end age of the eniaal are important, then the 
desirable sox ratio will depend on the prevailing 
requirements. In other words, hunters generally want large 
male trophies so it is necessary to bias the population 
structure towards an increased proportion of older males.

however, human influence which alters the sox ratios and 
age .tructuror-. may have the undesirable effect of lowering the 
reproductive rates end hence the potential offtake rates, 
instead of simply reducing the natural losses resulting from 
population pressure, and hence increasing the potential offtake 
rate, social organisation which is specific to each species 
greatly influences breeding success and thus the increase in 
population, lay fora of utilisation which upsets the population 
structure, and therefore also social behaviour, may result in a 
lower reproductive rate.

Gonoly-ĉ QP
In the preceding pages an attempt has been made to set out 

& mathematical definition of plains game population structures 
and then use these formulae to calculate removal rates which axe 
a function of potential offtake rates. This approach has been 
exemplified by working out a few numerical examples. The removal 
rates in the examples works., in Table III* appear remarkably 
higi but the reason*; for thi are ae follows. Firstly, the values 
of the variables used ore favourable and secondly, this figure 
includes death though natural causes which will vary greatly 
according to oonditions. For example, a drought will greatly 
increase natural mortality rates. Finally, consideration has 
been given to how man might influence potential offtake rates 
by manipulating population structure.
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^ono A^peoto of tho economic Value of Bunting. Crooning 
and Capture *

Port A of this ejection was ooneoraed with a matharaatioal 
definition of potential offtake rates, wliilo this part goes on 
to consider the revonuos that can ho gained frora thi8 offtake 
and how that revenue can he naxindaed. It la also of importance 
to exmaine the flown of revenue since it in in tho interests of 
the Kenyan oconor̂ r thet private returns are equated with 
national re turns in all Rectors. Tho refers, the value of 
hunting, dropping and capture will he discus sed in terras of 
where tho revenue flows as well as tho cacgnitudo of this revenue.

KH-7TEK

The hunting industry can he considered in two parts! 
resident hunting and non resident hunting. In terns of eoono&io 
value they are two different propositions. Generally speaking, 
the resident hunter provides his own equipment and hires his own
staff. On the other a non resident hunt or is required to 
employ the services of a professional hunter who then provides 
all the neoassary goods end servioes. The significant difference 
is not only in the cost per day hut also because the oost to the 
overseas hunter represents foreign exchange earnings for Kenya.

Revenue frora hunting can he considered in two ways* in terrao 
of flows of revenue to the involved parties or in terras of total 
return:, and returns per animal. The latter ic discussed in 
.Section III while the former is considered below.

Eatumo to Landowner
It is anticipated that hunting in K&jiado district will he 

aaiiuged \sy the Wildlife laanageoeot Project and it will he 
responsible for directing sobm of the revenues frora hunting to 
the landowners on criteria that have not yet been fully 
determined. Ibis revenue will be oompooed of two parts! firstly,

* Bata provided ty U2G?/?A0 Wildlife Management Project.
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the hunting fees \jhich. arc paid for each animal shot as laid 
dowa in liable III111 and, i secondly, the booking foes payable 
at the rate of Sfcs.5 per da®- for residents and Sbs.10 per 
day far non re sident ;. If the ay-ten la altered to one where 
each rancher draw.: up a private agreement with the hunter then 
it ia possible that the return per animal may be higher than 
the standerdiaed hunting fees. For example, a safari operator 
in Nairobi van charging privet o land fees aa set cut in Table 
III** cntl it can be tiocn that these ere considerably above the 
hunting foes; operating in ilajiado District. The controlled area 
focc received for doji ado District in 1371 cud 1772 ere ahown in 
Table III*, and averaged approximately ^hc.260,000 per annum over 
this period. Controlled area fees have now been replaced by 
hunting fe©3 but for nary species they ere the oarae and hence 
indicate the order of magnitude of the potential returns to 
landowner a. There is no readily available data on booking fees 
but if all twenty wildlife management areas were fully booked 
all year by two hunters at even the resident rate of Aa.5 per 
day, than this represents another dho.73*000. Thus, total 
revenue due to the landowner is approximately die.333,000 per 
annum.
Bevenue to the tone Department of tha HlniJtyy of Tpmi aa
gftjaaa a p

Krirrt$Tie revenue retained by the dttno Department is composed 
of 1 i mmvi fees for lull «r»d Fourteen-dai licences as aLoun inVT yjjTable UIT , special Licence fees given in Table III end 
Professional hunters Licence fees, dome bepurt&aut data to date 
appear to only exist in very raw form and the Wildlife Management 
Project is gam*rig to improve data collection and analysis, 
however, using data for the period January - April 1774, w »  
resident, full and fourteen day licence fees amounted to 
dha.76,000, and assuming that that ia a representative period 
then the total annual revenue would be .lie.226,000. At the
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■aoaaiit it la not pocaitla to give an indication of the rovenue 
fran resident licences because it is not feasible to relate the 
number of bookings to the amber of licences. It is reasonable 
to as erne that & non resident will only sake one hunting safari 
per year but residents nay go hunting many times in a period of 
one year. However, revenue from resident licences will be far 
below that from non resident licences because of the large price 
discrimination (see Table IIIV*).

dach of the 133 professional hunters operating in Kenya is 
required to hold a professional hunters licence. This provided 
an average revenue of dha.150,0OC/- per annum to the flame 
deportment in the period 1972/73.

Table HI gives an indication of the order of magnitude of 
revenue from speoial licence fees in Kajiado District, which 
amounts to an average of approximately As. 133,000 per annum 
during the period 1971/72. In fact the figure per animal will 
be greater than the licence fee because a speoial licence is 
purchased before hunting and one animal is not necessarily shot 
for each licence that is purchased, dance, Acme Department 
revenue from the sale of the various hunting lioences ie well in 
excess of As. 0̂0,000 per annum.

One of the moot significant features of the hunting industry 
is its ability to earn foreign exchange with little demand on the 
infrastructure. In 1972 the professional hunting industry earned 
As.40.1 million in foreign exchange. This represents 7»3$ of the 
total revenue accruing to the tourist sector but it only account ; 
for 1$ of the total visitors. In other ward:; each overseas 
hunter spends, on average, over As.60,000 per trip. This 
expenditure is made in several ways. Firstly, the overseas 
hooter may pay up to An.2,000 per day to a professional hunter. 
Implicit in this payment ie the professional hunter's services, 
the wages of trackers, skinners and camp staff, insurances, the
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provision of transport, hunting cquipraorrt, camping facilities 
and food. oecondly, he is required to purchase taunting and 
-pecial licences and also poor hunting fees* Thirdly, there

W T T Tis expenditure on taxidenqy (see Table III )• Finally, 
some time will probably be spent in Boizobi, at the Const, 
or elsewhere after the safari.

Jinco hunting is dependant on other industries it had a 
multiplier effect. The taxidermy industry is vary dependent 
on the state of the banting sector. A thriving hunting 
industry boosts those sectors which provide hunting equipment 
such as camping gear, vehicles and particularly guns and 
^munition. In this way a growing hunting industry can increase 
employment opportunities as well as the obvious direct employment 
potential far trackers, skinners and camp staff. ->inoe there are 
obvious advantages of employing local people ae trackers this 
provides a fora of rural employment in some of the more under­
developed areas.
CHOPPIHg

A detailed analysis of cropping costs and revenues, and hence 
the potential revenues has been set out in Appendix ni1. It 
should be pointed out that there are still significant technical 
problems to be overcome before it would be possible to carry out 
cropping in Kajiado District on a realistic ccomeroial basis.
a e tu ra s  to  UzxiamsT

dinoo this activity ia not being practical in Kajiado District 
it ie only possible to theorise about the flows of revenue both in 
magnitude and direction. Potential returns baaed cm the analysis 
in Appendix 1 1P  are given in Tables III1*, h P. end n P ln. 
Tables H I ®  and III* give the potential net returns for two oases.
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Case I la purely theoretical in that it represents 10$ of the 
potentially profitable croppablc animals. In practice, due to 
technical ****& market limitations and the aoenaaption that this

to a sustained yield. Cose 12 in which 5*000 animals are 
cropped, probably represents the realistic — Ifc— • Fibres 
excluding zebra from tbs crop are given beoauso informed 
source of information estimate that the potential offtake of 
siohm is already more than used up through legal and illegal 
bunting. Returns to land and loadownern are given for the 
total are a and total number of families and for 50$ of these 
figures* This ia beoauso cropping is only possible in the 
plains area and thus cropping revenue is really only due to 
these areas which support the wildlife population which has 
been cropped. Case II, without zebra, with the cropper 
retaining half the net revenue would provide each family living 
in the rangeland area of Eajiedo district with an after interest 
annuel income of &S.24.13. however, for the reasons set out 
above, it is probable that half the number of families would 
receive twice this amount.

Returns. to. the Same department of the Ministry <*
.■ildlii'a

As this activity is not established there are no returns to 
the flnma department. The Caae department may decide to levy some 
lrtwi of tax or lioenoe but in effect this would just lower the 
potential returns to the landowner.

Contribution to the Kenyan JQoaocg
Total net revenues are given in Table III'1' which shows that 

Case II without zebra yields a net revenue of approximately dba. 
673,384 after the deduction of variable costs. Variable cropping 
coots are approximately dhs.416,000 and henoe the total value of 
this activity amounts to 3is.1,274*000. This activity could 
contribute to the overall economy in three ways. Firstly, it
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provides a source of meat. Thin is particularly aignifleant as 
Kenya is expanding its beef exports and gone no at may help to 
fill arty vacuum is the hone market. Secondly, it provides 
employment• Thirdly, the export of trophies represents foreign 
exchange earnings.

LI75 CAPTORS

From the Ministry of TouriJa and Uildlifu figazes available 
it would appear that live capture is only carried, out on a small 
scale relative to the offtake by hunting as shown below.

jpfL tedgSBB*
On private lend the sale of an animal for capture is a natter 

for private negotiation between the trappr and the landowner, and 
therefore varies between eases. In Kcjiodo District where the 
Wildlife Management Project is retaining same control in the newly 
adjudicated areas it acy decide to transfer the Game Dopertoent 
capture foes back to the landowners. (see Table III*1).

0* **», l^aiaixxo/.Value to 
ilclife

Capture fees payable to the Seme Department ere set out in 
Table m * 1. The Department estimates that during the period 
1973/73 its average revenue per annum, from the sale of capture 
permits for the whole of Kenya amounted to As.100,000.

contrtfrti.i.op 19, tiy  foQsgg
Contribution on a per animal basis is considerable although 

as stated before, this activity iu only on a relatively small scale. 
The prices being quoted by a leading trapper in Konya are given in 
Table irfn , reflect the value of each animal captured olive. 
Jince moot captured animals are exported, this represents foreign 
exchange.
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dHOTIOR III

A comparison of the Potential Revenues from tho Major foroa

This Section is concerned with a carroariooo of the revenue 
earned by the four major wildlife utilisation activities namely 
tourism, hunting, cropping and live capture, lamination of 
the total revenue from each activity is necessary for a 
meaningful discussion of the financial incentives for the 
landowner to maintain wildlife on his land and the overall 
contribution to the Rational dconomy. On the other hand a 
lode at the return per animal for each activity, both to the 
landowner and in toms of value to the Rational Economy indicates 
the areas where maximum gain oan be gained from minimum 
expansion.

Contribution to tho Kenyan ĉoncnt/
Cropping differs from hunting, capture and tourism in that 

the majority of the revenue accruing to the latter activities are 
in fare!go. exchange earnings ubereas oast from cropping is mainly 
for consumption within Kenya although hides sad horns may be 
manufactured for export. Industries which earn foreign exchange 
are important in any economy especially in a developing country 
like Kenya which in 1974 was suffering from a balance of trade 
deficit of Jha.1000 million, however, any foreign exchange 
earnings from hunting and capture are overshadowed lay earnings 
from the wildlife viewing activity.

Hairobi and imboseli Rational Parke are two of Kenya* a most 
popular national paries in terms of visitor numbers. (Both paries, 
especially Hairobi, are in close proximity to Hairobi town and 
Aabooeli has the additional attraction of Kilimanjaro aa well as 
forming a circuit with Tsavo West Rational Park). It baa already 
been estimated in this Chapter that the value of wildlife viewing 
by non residents in these two areas was over dhs.20.3 million in
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1973 and the value of hunting by non residents was 3hs.7.l 
million. Bence| the total foreign exchange earning by 
hunting and viewing amounted to ills.27*4 million or 5»&fc 

of the total national value of tourism in Katya during 1973*
The hunting sector is of particular significance because it 
maker, little daaand on infrastructure and yet ia able to earn 
foreign exchange.

dinoe the value of the wildlife viewing activity is 
greater t -an other forms of wildlife utilisation it has a 
greater influence on the internal economy and stimulates these 
sectors which provide goods and services for the tourist 
industry. The creation of employment opportunities outside 
agriculture is particularly important for a developing country 
such as Kenya which ia striving for eaonomic development •

Lcnoov^y ::'rt̂ Tnr
With the advent of land adjudication in Kajiado District 

the form of wildlife utilisation or its destruction lies ouch 
,’jore in the of the landowner (legally) than under the
traditional system where the duett Department of the Ministry of 
Tourism and Wildlife was responsible for all game management*
It in interesting, therefore, to compare the potential revenues 

to the landowner from the various forms of wildlife 
utilisation since it is this which will determine how he 
utilises the wildlife population existing on his land, or 
iTwk>«at whether he decides to maintain it at all*

it the moment no revenue flows from the tourist sector to 
the Kajiado landowner. Any transfer payment in the future would 
need to be baaed on ucme meaningful criteria, as yet undefined, 
and attempt to equate public and private returns from tourism. 
The only way in which landowners might actively oapture some of 
the tourist revenue as a direct result of i<upparting game on 
their land, would be through the count root ion of lodges, baad&u 
and viewing facilities. Likewise, at the moment none of the
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revenue from lire capture Is being channelled back to the
landowners in KajiacLo District.

I t  la significant to  dificusc the  total landowner 
r e tu r n c  from  hun tin g  and cropp ing . Although no revenues 
from  h u n tin g  have been d is t r ib u te d  to  th e  landowners in  
Kajia&o D is t r ic t  i t  io  a n t ic ip a te d  th a t  hun tin g  and booking 
f e e c  will be re tu rn ed  to th en  and were estim a ted  to  amount to 
dhe *350 ,000 /- earlier i n  t h i s  C hapter. Proa Table h i * 11 net 
revenue from cropping, assuming th a t  Casa II w ithout zebra is 
th e  roost likely s i tu a t io n ,  emount" to  Shs.673,3&4/- in c lu d in g  
in te r e s t*  If the cropper retained h a lf  o f  t h i s  in the fain of 
profit then not returns to the landowner would be ~.prrroximatoly 
3ha.300,000/- after interest* In other words,, in terms of the 
anticipated total net returns there is little difference between 
bunking or cropping as far as the landownor 1b concerned. T otal 
revenue from capture  is below th ese  f ig u re s  because as discussed 
previously i t  is on a .vaall sc a le .

On the other hand, if the value of cropping, hunting and 
capture is ezaoinod on a per animal basis, a completely different 
picture ernergeu. Table n / 17 sets out the licence fees for 
hunting and capture, and the net profit from cropping the 
technically aroppable species* It can be seen that the hunter 
and the oapturer pay the sane in licence fees except for 
wildebeest and kengoni for which the oapturer pays more* 
Jxoept for wildebeest these licence fees are in excess of the 
net revenue from cropping and it should be remembered that in 
addition the hunter hac to buy *• hunting licence and pay booking 
fees* Therefore, on a per animal basis the value of an animal 
hunted or captured is much greater than an animal cropped, 
especially aa the former activities are able to earn foreign 
exchange, however, from the point of view of the Xajiado 
landowner, at the moment he oan only anticipate income from
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hunting (banting and booking fees returned to him from the 
Sanaa Depertaexrt of the Ministry of Touriea and ildlife) and 
from cropping, is discussed above, the potential total 
returns to the landowner from these two activities are 
cpproxlracitely the seme after the cropper bee deducted hie share 
of the profits. Hence it is likely that the landowner will be 
indifferent between the two activities. Shis point is of greet 
uignif ioenoe because it indicated that public returns are not 
being relfscted to the landowner and so the pattern of wildlife 
utilisation which the landowner will adopt will not lead to an 
optimum pattern as far aa the national economy is concerned.

These total revenues from cropping and hunting are smell 
when divided between the families la Kajiedo District. There 
are about 12,500 frallies there which given an average return 
after interest of approximately ibs.24*13 per nmua from cropping 
under Case II without zebra. Eevextue from hunting will also be 
of the seme order. It is highly questionable whether this would 
be adequate incentive to retain wildlife in the traditional 
mbaifrtanoe oconomy, and, without doubt, would be inadequate in 
a ccramorci?1 economy. 3wen if this figure is doubled according 
to the orgirKTit that those activities aro only possible in half 
the area of Kajiado District the picture still does not appear 
favourable. On the other hand the nituation in more promising 
if considered on a ranch basis. On average one hundred end forty 
families live on each ranch, therefore, if revenue is split 
between the total area of Kajiado District the average income is 
Shs.3378/- par annum and it is arguable on the grounds set out 
above tnat this revenue is attributable to only half the ranches 
giving aa average revenue of uhs.675^— per annum. At 
utfboiatenoo level such a sum may well appear to be an adequate 
incentive to maintain wildlife but as commercial cattle ranching 
develops revenue from that industry will increase to the point 
where it overshadows wildlife revenue. It is also important to 
note that the disadvantages of maintaining cattle and game in the
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aaoe area (o.g. disease trononiaaion, damage to fenoe3 and other 
constructions) bocorvo loss tolerable ea cpttle ranching novas 
from the traditional cot up to a more developed and 
sophisticated organisation.
COjULU^IOS

The major point which emerges from the above discussion, 
and which oan&ot be too heavily emphasised, is that the flows 
of revenue to the landowner for maintaining wildlife on his land 
are inadequate and undeveloped* In spite of the value of the two

farras of utilisation which exist in Kajiado district (tourian 
n»)ri hunting) the existing economic tructuiv of these industries 
does not allow the landowner to adequately financially benefit 
even though he is supporting the foundations of these industries 
on hi a land* In this situation it is to hio advantage to 
replace wildlife by livestock and the land adjudication process 
hsing carried out in K&jiado District will enable him to do this. 
It is noeoDMary therefore, to ensure that there ia a flow of 
revenue back to the landowner from the wildlife utilisation 
activities being carried out in Kajiado District. Although it 
ia planned to return the hunting end booking fees to the 
landowner, there is no mechanism whereby any of the revenue from 
wildlife viewing mi git be returned even though this is, by far, 
the notrt economically ui^ificent fora of utilisation.
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TABLE m 11. nSLATTOB^in? ? TT.r̂ H .L JIO 
AM) OIOVAL ilfeJS (aV.

(i). POPULATION! RATS (r)

Value, of ,i
whon p * n «  0. 0 

c » 1 j «> 1

V-Xw of r V U m  a t n^*
when J ■ 0.0*.̂/

O o 30.0 31.25
0.7 27.3 29.0
0.9 25.0 27.1
1 .1 23.0 25*5
1.3 2 1.2 24.0
1.5 19.7 22.6

p » 2 k «  0.8 
c «» 0 .8 y » 1

0.5 18.6 22.5
0.7 17.1 2 1.0
0.9 15.7 19 .6
1 .1 14*5 18 .4
1.3 13.4 17.4
1*5 12.5 16 .5

p • 3 k - 0.8 
c - 0.7 y • 1

0.5 13.4 18.4
0.7 12.3 17.1
0.9 11*4 16 .0
1 .1 10.5 15.1
1.3 9.7 14 .2
1.5 9.0 13.5

V  r - __________200 cgfc CftfL-,,_____  ♦ 100 (s-D
(cy /'WeHc (l+a)(u°+...+ )_/2*2j)

2 /  H „  100 (1—1) /oyk ( U c 1)(8 1% ., . - f  e ^ " )  +2*2$J

(cy /t+ic+k (l>«*1P" 2) (a 1° + . . . +  » 1̂ 2- /+ 2 + 2 j)

lAecropascios duo to rounding
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TiiBLu m 111. K.nrri!̂ ; fbbj *

Hunting Pnna f o r  AniPPl^ KjrlloA
Kg ■ I •

Bikuik 
Duiker, Irvsy 
Ckiaelle, Gru3t*s 
Oa^alle, ISioca^ao^a 
Hurt ebee ate y Coke* 3
Oribi
iioodbuck, Bohor* a 
•̂ toinbote:
>*nrthos
Vildebecyt
Buffalo
Buckbuck
Duiker, bl.fr.
Duiker, blue
Duiker, rod
Eland
Blephoat
Ooremak
Giraffe
Inpala
Klipsprin^er 

Greater 
Exilic., I/*ac«r 
Leopard -  male 
Lioc

30
60
40
40

100
40
40
40
40
50

200
60
60
60
60

400

500 ' 
1500 

100 
120 

1000 
40C 

2000 
1200

Monkey, bine 
Hon-aBy* pafctaa 
Hockey, putty w»e
Vm’/fty, colobua
Oryx, fr. eared 
Ootricli
Boedtaick, -hauler* s 
khinoo&roe
ami
Topi
Vi a.t9flBiĈ  « C00X3011
aataxbook, Defacsa 
Zebra, Corxioi-

60
100
100
100
400too

80
5000

60
360
100
100
450

,/ U )  total « i a W  -  * * *  *»d“  l“ **““  70 ***
~/  a^c.60 per kg .

(b) -Ben total ueight <* both tuaki* U  *■» taaa SW Kg*
Sho.90 per kg*

(o) M m  total wisM Of totu tuoko io 90 kg or 
aha. 150 per k g .

* Payette to the <kx» Departaeut of the Idiniatty <rf
Tourica and. Wildlife*
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H I 17. COMPARIJQK OF PSIVATO LA1Q) FttCo A1ZU glHTipa FfcJJ

>pcciou Private Lend Foe ̂  
9ha*

Uniting Pea d  
Ohs.

Buffalo 515 200
IkLddbuck 215 60
hikdik 110 30
Buikar 110 60
Gland 820 400
Grant*8 Gazelle 110 40
Tbo- uxxn'a Gazelle 110 40
Gorenuk 1035 500
Giraffe 3070 1500
bpola 215 100
KLipopringer 250 120
Oryx 020 400
Outrich 405 200
Raedbunk 215 40
->teiribdk 110 40
3 a d 155 60
Warthag 215 40
haterhuok 305 100
Zaire. - Canaan 515 450

l/ Private l«nA feea qootod ty a safari operctar in l&irobi in 
1973-

2/ aint-ing foea for Kajiado iiiatrict pcyablo to the Ocas 
Sepurtnent of the Ministry of Pourina and Wildlife - as 
introduced in January 1974*
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TABL^ IIIV (continue

CM

JJ Hoc Table H IVI1.«
2/  Hinting fees replaced Controlled Area Poos in 1974 but for moot species 

they are the oaao, see Table IIlHI.1
j /  ControllAd area fees ares (a) 10/- per kg if total weight of tuaks is less 

than 70 kg. (b) 20/- per kg if total wiight of tuaks is 70 kg but less 
than 90 kg. (o ) 30/- per kg if total weight of tuaks is equal to or more 
than 90 kg. Therefore an arbitrary controlled area fee of Shs.1,750 per 
elephant has been used.

ttf Malet Jha.2,000, female: dhs.4,000. Therefore an overagB of dhs.3,000
per leopard has been taken.

j j  dpooial licence fees revenue ic greater than this because an animal is not 
neoesoarily shot for every lioonoe bou^it.

4
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Fall Lioenoe Fee (K.dho.)

fleas A - (Visitors)
Clanc B - Residents uLo have been 

in the country two years 
or loss

Class C - Residents who have been
in the country longer than 
two yearn but are not 
oitiaens

Clans D - Resident citizens

t,500/-

500/-

250/-
10C/-

14-dry Lioenoo

Class A - (Visitor;)) 
Class B - (.Residents)

500/-
5<y-

Private Lead Lioenoe 1/ <

Class A - Boa-residents 
Class B - Any resident 
Sr̂ ployees licence 
Bird lioenoe
Visitors end residents

1 ,000/-
25<V-
5<y-

60/-

1/ All 0x00pt a "Private Land Lioenoe" nay to validated 
for busting in Kajiado District but must to accompanied 
ty a Chief dene Ktrden’e Permit.

• Payable to the Same .department of the Ministry of Touriaa 
and Wildlife.
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Animal Permitted tar Special Uocnoeo
Animals whiota may be taunted end killed under dpeoial Li canoe and 
the nuaber of Special Licences which may he issued to a holder of 
a Full Licence. (As stated in the Fourth dohodale of the Wild 
Animals Protection Act). *
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•ipeoiea

Mo. of Epeaial 
Licences which 
nay be issued 
to a bolder of 
a Full Lioenoe

Cost of 
Lioenoe

Bongo 1
i&£i
500

Buffalo 4 100
BuaUbuok 2 30
Crocodile 3 75
Duiker, Blue 1 30
Duiker, Footer’s or Books Black Fronted 30
Duiker, Red or Harvey’s 1 30
Eland 1 200
Elephant 1 5000
Qerouuk 1 250
Giant Forest Bog 1 75
Giraffe, Common and Setiouluted 1 750
Irapala 2 50

60Klipspringer 1
Kudu, Greater 1 500
Kudu, Lesoer 1 200
Leopard 1 1000
Lion, Masai 1 600
Lion 1 300
Monkey, Blue or Eykes 1 30
Monkey, Putty Hosed 1 50
Monkey, Bed or Pattas 1 50
Monkey, Black and White Colobua 1 60
Oryx, Fringe Eared 1 200
Oryx, Beian 1 200
Outrioh 1 100
Reedbuok, Chanler'o Mountain 1 40
Rhinoceros 1 2500
dual 1 30
Topi 1 180
Waterhuck, Cocoon 1 50
Waterbuck, Defassa 1 50
Zebra, Cocmon or Burchell's 3 150
Zebra, Gravy's 1 300

* Payable to the Ckuae Deportment of the Ministry of Tourists 
and Wildlife.



T M U ^ lM J T  PlUC^ LIJT*
155

TA3LS III7111.

^pecieu Bead
Mounts

Dress
Body
Jkln

Bleach
Skull
Only

fullM_1.nount

Baboon 550 90 75 2100
Badger 250 70 50 980
Bongo 1550 250 130 10350
Buffalo -
(Long Hook) 1350 • 175 17250
Buffalo -
(~>hort Heck) 1750 m mm mm
Bu:di/ lie edbttok 700 100 85 4500
Cheetah 800 140 35 3500
Kob, Gorenuk,
Grant, Imp&la, 8oo 100 90 4500
Inuoer Kudu.
hik Jik, Juni, 350 50 45 1000
Duiker, Oribi.
atoinbuck 400 70 50 1500
Eland 1550 350 120 17250
Giant forest Bog 900 • 160 8000
Giraffe 4200 1500 mm 8000
Greater Endu 1500 230 130 10350
Bartebeeot 900 140 1Q5 7000
Hippopotamus 5000 — 515 «e
ifyana. 800 130 105 2900
Jackal 400 70 65 1100
10. ip springer 550 70 50 1850
Leopard 850 160 130 4500
Lion & LionoBu 1150 230 145 6325
Monkey, Dyke 3 250 60 160 1800
Colobus 325 70 70 1800
Oryr 1050 150 105 9775
Bean & dable 1150 175 130 10350
Shine 2000 1300 290 —
dervsl Cat 250 90 65 1050
Thomsen*s Gaaelle 700 80 90 3500
Topi 900 140 105 6900
barthog 900 - 160 5750
Waterbuok 1050 150 1Q5 9200
Wild Dog 500 130 90 1700
Wildebeest 1050 140 130 9775Zebra - ooraman 900 240 145 9775
Zebra - Grevy’a 1050 260 155 9775

• Figaros provided by Zinrorncn, Nairobi, Those are 
the lncraoed prioeo introduced in Naroh 1974 will oh. 
are approximately 25$ higher than the pro-ifcroh prices.
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^  IIITIIr

Task m d  Horn Movoltioa (tforthog, Thomson*a and. Grant's Oaaelle)

low pink 3xa.135 Can opener
Cheese knife 3xe.135 Dinner gong
Bex knife 3xs.135 Cigar cutter
Battle opener 3x3.100 Cocktail spoon
Corkscrew 3x8.100 See? nug
Paper knife 3xa.100
Candle at iok 3*8.325

Foot Mounts
(a) Antelopa, Buffalo, Bland and 2obra» 

Ashtrays (wood)
Boakendc
Candlesticks (wood fitoorrta) 
Cigarette Box 
Cigarette Lighter 
Table Lamp (triple feet with 

wood fitment a)
Carving Set 
Gun Sack

(b) Lion and Leopard:
Leopard Foot ashtray (stone)
Lion Foot ashtray (chrotoa)
Lion Foot lcapstand (chrome)

dhs.110 
aha. 600 
ais.243 
3x3.183 
3U.420

3xa.230
Sxs.330
3x8.260
dha.290
3x8.300

3xs.640
3x8.330
3X8.270

4X3.173
3ux.450
3X0.525

(e) Hhino and Hippo: 
Ashtray (atone) 
Cigarette box 
Boor stop

3x8.230
3x8.210
3x3.250

(d) Elephant:
Cocktail table 
Cocktail tray 
stoel
Waste basket 
Xoe box
As mounts for tuaks 
Bar stool 
Decanter stand

3x8.473
3x8.375
3x8.400
3xa.300
3xs.800
3xs.1100
3xs.700
3x8.600

Tusks cleaned and washed and polished 3x8.350
Elephant tusk dinner gong 3x8.3200
Mounted on metal bases 3xc.2350
otandard lamp single tusk (chrome) 3xo.1400
For wall hanging with chrome
Caps, Chain azxd sleeves (over 50 lbs) She.2050
Nerve end capped only in Chroma (over 50

lbs) 3xa. 900
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it PBOII C2QPPIBG m  KAJIADO PIJHUCT (excluding at.

CAdC I 3/50
Ale price

0 0
of meat (aba/kg)

5/- 5/50 V -
Including zebra

Bet rovenue including interest (shs) 3,401,468 4,311,466 «,766,«68 5,221,468 5,676,463
Bet rovenuo excluding interact (•*») 3,317,200 4,227,280 4,682,280 5,137,260 5,592,260
lbcoluding zebra 

Bet revenue including intercut (aha) 1,692,548 2,302,548 2,607,548 2,912,548 3,217,548
Bet revenue excluding interest (ahs) 1,606,360 2,218,360 2,523,360 2,828,360 3,133,360

CAJE n
Including zebra 

Bet revenue including interest (sha) 1,375,077 1,788,327 1.994,952 2,162,577 2,406,202
Bet revenue excluding interest (she) 1,304,952 1,718,202 1,924,827 2,092,452 2,330,077
Excluding zebra 

Ret revenue including interest (aha) 673,389 956,639 1,098,264 1,239,889 1,381,514
Bet revenue excluding interest (ahs) 663,264 866,514 1,020,139 1,169,764 1,381,514

CAJS It 10,700 animals aro cropped p.a. (6,000 wildebeest, 500 eland, 1,200 kongom, 3,000 aotara) at a 
cropping coat of 80.36 aha. per animal unit (Ao.80.36 for wildebeest, fcongoni, and zebra and 
As. 160.72 for eland). Eotereat coate are As.84,187.5 p.a* 10,700 represents 1C0b of the 
wildebeest, kongoni, eland and zebra populations in the potentially oroppablo areas of Kajiado 
District.

CAdS lit 5,000 animals aro cropped p.a. (2,800 wildebee3t, 235 eload, 525 kongoni, 1,300 zebra) at a
croppabla coot of As. 110.24 per animal unit (dha.110.24 for wlldcbocut, kongoni and zebra, nd 
•As.220.4B for eland). Interest coots are dha.70,125 p.a.

# Baaed on Appendix III*,
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CAJE I (as defined in Table III1*) Retumc if cropper retains 

2'yfa of tbs net revenue
Returns if cropper retains 
5Qjt of the net revenue

including
Zebra

Xholuding
Zebra

Excluding
Zebra

Including
Zobra

Total list Rcvonuo - inol. zebra 3,401,468 I
- oxol. cobra 1*692,548 I

[net of interact 3,317,280) 
[not of interest 1,608,360)

Total net revenue; after 
cropper's profit - incl. intere t

- oxcl. interest
1,269,411
1,206,270

2,551,101 
2,487,960

846,274
804,180

1,700,734
1,658,640

netnrpa to Land
Bet revenue ♦ 2 oil lion hectaroo 
inol. interest 
excl. interest

0.63
0.60

t.28
1.24

o o 0.85
0.83

Bet revenue ♦ 1 nillion hectares 
incl. interest 
axel, interest

1.27
1.21

«rv<*
IA

V
 

• • 
CM CM 0.85

0.80
1.70
1.66

Return; to Lundounor
Bet revenue ♦ 12,500 - inol. interest

- oxol. interest
101.55
96.50

204.09
199.04

67.70
64.33

136.06
132.69

Bet revenue ♦ 6,250 — incl. interest
- axel, interoat

203.11
193.00

408.18
396.07

135.40
126.67

272.12
265.38
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TABLa ra *  (ooBtiiwd). use nsnams raaa chopphc
OAja II (as dafiaod la labia III1*)

Total Set Ilovonuc - inol. aebra 1,375*077 (net of interest
— oxcl. dobra 673*384 (net of interest

Total net rovonue after 
cropper*o profit - incl. interoat

- oxcl. intero rt
Botarpa to. fend
Set revenue ♦ 2 million hootarea 
inol. interest 
exol. interest

m  KAJIADO PIJTRICT*
datum s if cropper reiainu 
25̂  of the net revenue

Returns if cropper retains 
50$> of the net revenue

1,304*952)
603,264)

Zebra
Including

Zebra
excluding
Zebra

Hat revenue ♦ 1 million hectares 
incl. interest 
oxcl. interest

Returns to Landowner
Set revenue ♦ 12,500 - inol..interest

• exol. interest
Set revenue ♦ 6,250 - inol. interest

- oxo 1. interest

I.B. 1.

2.

In oases where interest is deducted the proportion 
of returns retained lay cropper ie after interest.
It may not "be feasible to crop aebra due to existing 
pressure from legal and illegal hunting.
Coat a only include operating coats of the cropping
exoroiso.

4«

5«

IncludingZebra

505,042 1,031,308 336,695 687,539
452,448 978,714 301,632 652,476

0.25 0.52 0.17 0.34
0.23 0.49 0.15 0.33

0.51 1.06 0.34 0.6$
0.45 0.98 0.30 O.65

40.40 82.50 26.94 55.00
36.20 78.30 24.13 52.20
80.81 165.01 53.87 110.01
72,40 156.59 48.26 104.401 8 C 1 any element of

wastage i.e. maxiuun total revenue figures.
Hot revenue is hosed an Bale price of dhs.3/50 
per kg for meat.

# Based on Appendix III *
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TA3L^ III*1. T.IfB CAPfUBS FESo* 

Buffalo
Buahbuok
Crocodile
Dikdik
Duiker - Grey
Duiker - Blue
Duiker - Bed
Duiker - Foster's or î>0K
Gland
Blephant
Grant'e Ganelle
Thomson's Oaaelle
Gerenuk
Giant Forest Bog , t dGiraffe - Coemon or Hetiouiatea
Coke's Hartebeeat
Inpala
Klipspringer 
Kudu - Greater 
r«rin - Leaser 
Leopard — eale 
Leopard - fenale 
Lion - Masai 
Lion - Other
Orihi __Oryx - Beisa or Fringe eared

Beedbuok - Chanler's Haunt 
Eeedbuok - Bohor'e 
Rhinoceros
dteinhok
Seni
Topi
Warthog ... .Waterkuok - Coemon 4 Def aeea
Wildebeest 
Zebra - Cannon 
African Mild Cat 
Baboon 
Bush pig 
Cleat oat 
Genet oat 
Hyaena

-* rtrt»*4
Jpring Meres 
squirrels 
Tortoise

Jhfl
300
90
225
45
90
90
90
90
600

2500
60
60
750
2251500
150
160
180

1500
600

3000
5000
1800

900
60

600
300
120
60

7500
60
80
540
60
150
75

600
40
20
20

100
100
40
40
40
40
20
40

. Peyabla »•»“ »— * “f th* °f
Tourism and Wildlife.
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TABLE HI* *11. JAL5 PRICE OP LITE AIWALd* ■jhs

13,500Elephant (Male)
Elephant (Female) 
Rbinooeroa (Black)

17,500
30,500

Hippopotamus 15,000
Buffalo 3,700
Giraffe Kasai) 8,000
Giraffe Reticulated) 8,700
Giraffe Roths ohilds) 9,000
Eland 3,400
Zebra (Grants) 2,700
Zebra (Orewy) 8,000
V' at er took (Klliptiinrymous) 4,200
Watertock (Defuse®) 4,200
Eartebceut (Coke1 ■ ) (Kongoni ) 6,000
Qartebeest (Jacksons) 7,000
Topi 8,000
Wildebeest (Gnu) 2,700
Oryx (Belaa) 4,400
Oryx (c allot in) (fringe eared) 4,400
Leaser Kudu 8,000
Uganda Zsb 5,000
Impale 2,000
J are irak 8,000
Grant*a gsaelle 2,200
Thomson*s gsaelle 1,400
Buahbuok 4,200
Rocdbuok 2,400
steinbuok 1,500
Duiker 1,100
Dikdik 1,000
Bush Pig 1,300
Wart hog 1,100
Antbear 3,000
Lynx (Caracal) 1,500
oerral Cat 1,500
Hyaena (Spotted) 1,100
Jackal (B1 ink-backed) 600
Bat-oared Pox 1,000
Genet Cats 245
Mongoose (White-tailed) 350
African Spring Hare 300
All pries3 arc FOB Mombasa, or Koirobi Airport, crated with 
food for the calculated normal journey.
Quarantine foes and/or any olinloal testa required, are extra.
• Prioes quoted in 1973 by animal trapper based in Bairobi.



TtBUi III****. M3T B B TS H W  W  CBOPPIIO OH A PUB AUDUU, 8A-IS

dpecies

One animal expressed \J  
as a fraction of one 

animal unit
Cropping Costs 7 j 
1 a.u. - dhs.15 0

Cropping Revenue (As) 
(meat ♦ skins - total)

Hat Revenue (Aa) 
(1<# wastage)

Wildebeest 1 150
s

262.5 ♦ 30 - 292.5 142.5 (116.25)
Kongoni 1 150 175 ♦ 20 - 195 45 (25.5)
Eland 2 300 700 + 25 - 725 425 (352.5)
Lnpala V3 100 7 0 + 2 5 - 9 5 -5 (-14.5)
Grant's Gazelle 3/3 100 70 ♦ 35 - 105 5 (- 5.5)
Thomson'a Gazelle * 75 31.5 ♦ 25 - 56.5 -18.5 (-24.15)
Zebra 1 150 350 ♦ 300 - 650 500 (435)

1/ Booed on average weight and adjusted according to interpolation.
I

2j‘ Average coat taken from Table C of Appendix III •
} /  As sumo d prioo of meat is A s  .3/50 per kg on average.

Assumed average carcass; weights!
Wildebeest 85 kg Orant's Gazelle 20 kg
Kongoni 60 kg Thomson* s Gazelle 9 kg
Eland 200 kg Zebra 100 kgJiapala 20 kg

2/ Little demand for wilds besot skins therefore the production of a 
large number from a cropping operation would foroo prioea down 
to the equivalent of 00while orioea at dho.20/- per skin.



TABLE III117. COMP AH I JON OP THE POTEST IAL SSYEHPZ P3QM HUHTDKK CBOPPIMO AMD CAPTOHE OM A PER AKIMAL BAolJ

Opedeu fecial Lioenco 
Pees (she)

Hunting 
Pees (Jhs)

Am of dpeoial 
Licence and 
Hunting Pees 
(She)

Live Capture 
Pees 
(she)

Met Hevenue * 
from cropping (man) 

(oho)

Eland 200 400 600 600 425
Orunt'e Oazelie - 40 40 60 5
Thomson'a Qaaelle - 40 40 60 -18 .5

Wildebeest - 50 50 75 142.5

Kongoni - 100 100 150 45
Impala 50 too 150 150 -5
Zebra 150 450 600 600 500

+ from Table u P a .
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APPSHDK P I 1. AM ABALIoI^ OP OAKS! CdOPPlMJ COJT^ AMD HfflTUttBd 
IK THu KAJ-AJO yloTHICr OF KSHTA.

1 pgaooqoTipa

This appendix is concerned with a detailed analysis of the 
oorfcn and revenue a which would ft*oe evn org?nir<r.tion carrying out 
game cropping operations. The data used has been collected by 
the l!ildlife Management Project In itB previous cropping 
operations* Implicit in these calculations are the potential 
revenues which Kajlado District ae a whole would derive from 
cropping*

The analysis is set out ae follows i-

Seotion II briefly describes the cropping 
operation.

oeotion in sets out the factors which limit 
the rate of offtake per day*

section 17 categorises and breaks down the 
cost* incurred in a cropping 
operation.

section ¥ ronmarisea the oouV* and revenues.

I I  ÂaSKlPTIOI o r OPdBATIOMa
A firm carrying out gene cropping nay operate in the 

folioring wayl-

1* The firm operates from a head office in Nairobi.

2* The firm operates in Kajlado District within a 
radius of 200 ka from Nairobi.

3. Method of operation

a. The equipnent la transported from Nairobi in 
a single journey per vehicle except for the 
abattoir prime mover which return? to collect 
the insulated trailer unit.

b. The mobile abattoir is set up in the selected 
looation.
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c. Total setting up time is half a day.

d. animal□ are uhot by a shooter in a mini-make in 
daylight. (To data, this antiiod has been tested 
on wildebeest only).

e. Animalc are collected by five collectors in a 
pick-up and taken back to the abattoir.

f. Care ernes are processed through the abattoir and 
inspected.

g. All pcesed and retained meat is loaded into the 
insulated ran end transported beck to Halrobi.

iu After the last load of meat the insulated trailer 
unit is left in Halrobi and the prime mover returns 
to collect the abattoir trailer unit.

1. The skins are processed and stored and transported 
back to Bairobi at the end of the operation.

j. At the end of the operation all vehicles and 
equipment return to Nairobi in a single journey.

k. Between operation*?, maintenance and repair of 
vehioles and equipment is carried out.

4. Thi? analyst*? does cot include marketing or any storage 
and distribution charges in Halrobi.

5 . All field staff axe paid an a salaried basis. Sven if 
tbe number of days spent in the field does not consti­
tute full time employment for field staff it mould 
probably be necessary to retain a permanent rather than 
casual field staff so that a competent staff is always 
readily available.

6. It is assmaed that the insulated von does not impose a 
constraint with respect to distance from Halrobi. If 
the firm operate ) within a radius of 200 km then
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naadaum travelling time will be ten boors (400 ♦ 40 kph), 
plus six hours cooling tine in the van plus two hours 
handling time gives a total of eighteen hours. Thus 
it should be possible to make a round trip every twenty- 
four hours. When operating at the Units it nay be 
necessary to provide aoae storage facilities on 3ite 
and an extra driver.

These extra costs have not been specifically included 
but firstly there is an item for miscellaneous coots 
end secondly the driver of the managers piob-up (see 
note in section on factors Uniting rate of offtake 
per day) may take on this extra driving requirement.

7. The costs hare been estimated for a kongoni/vildebaeat 
sized animal of 125-250 kg live weight using data which 
has been collected in previous field operations. If 
this is termed one rainal unit it is possible to 
express each species as a fraction of an animal unit.
For example, one Thomsons daielle would be equal to 
Vi*if an unit if it takes half the processing
time of a wildebeest and half as much apace in the 
insulated von.

3. Assumptions about, and relationships between offtake/ 
day, number of days per operation and total mmber of 
days in the field are set out in Table A.

H I  FACTORS LIHITI80 HATS OF 0F7TAKS PSR DAI

As the rate of offtake rises bo total oosts will in­
crease but certain categories of cost (naeely type B, C 
and D) do not rise proportionately to the change in offtake 
rate. The way in tfrich staff, vehicle and equipment 
requirements change as the offtake increases are set out 
ovorleaf.



2 0  animal ./day 
y ie ld  Haff

Drivnrc

Voliiclo3

Trailers

Equipment

2 0  cdmala/day
Additional Field Staff

1 Shooter 
5 Collector^
1 Abattoir Foreman 
4 Ikiacor'
2 Fleahers
1 Sviscerator
1 Splitter
2 Inspectors
1 Field Clerk
1 Prime mover - Abattoir andInsulated trailer
1 Water tanker 
1 Mtni-oofe
3 Ptcto-upn *
1 Lorry
1 lister teator 
1 Hlni-moike
3 PidfiF-up̂
1 Lorry
1 Abattoir unit 
1 Insulated trailer unit
Abattoir equipment 
Camping equipment 
Generator 
Compressor
iUsoellaneoms equipment

2 Jkicnarc 
1 Fleabor

* Tboro is a pocsittlity that the mwbor of piok-^ drivarc 
ouvy U  reduced one if the manager drove fcimaelf all the 
time. Only two picb-upc are actually needed in fiel^ 
operation - one for collection of carcases and one
diypirtg offal*

for
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40+ aniaals/day
Additional Fiold otaff

Additional Drivers 

Additional Vehicles 

Additional Equipment

50+ snimels/day
Additional D riv e r  

Additional Vehicles

53+ animal 3/day
Additional Field Staff

60+ cniraalc/day
Additional Field Staff

66+ animal s/duy
Additional Field Jtrff

80+ animala/day
Additional Field -Staff

1 Shooter
5 Collectors
2 .Skinners 
1 Floshor
1 Bviscerator 
1 3pUtter 
1 Inspector
1 Ihni-ooke 
1 Piolo-np
1 Mini-ooke 
1 Pickr-up
Abattoir extension 
Abattoir equipment 
Cooping equipment

1 Insulated von
1 Insulated van - trailer unit 

• prime mover

1 Flooher

1 Inspect oop
2 Jkinnors

1 Flasher

1 footer
5 Collectors
2 3dnnera 
1 Flooher
1 Dviocorator 
1 gutter 
1 Inspector 
1 Field Clerk 
1 Assistant Manager 
1 Abattoir Foreman
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Additional Drivers

Additional Vehicles

Additional Trailers 
Additional ISqaipaent

95+ cnimala/db.7
Additional Field Staff

1004- animale/dagr
Additionwil Field dtaff 
Additional kciver. 
Additional Trailer -

1064- anim alo/day
Additional Field iitaff

Additional Drlverr, 
Additional Vehicles

120e- animal V day
Additional Field dtuff

Additional Drivers 

Additional Vehicle a

Additional Aquipcvant

1 Kini-onke 
1 Piok-up
1 Abattoir
1 Abhttcir pri-'ie cover
1 Hird-nolra
2 Pick-opn
1 Abattoir trailer unit
Abattoir ecuipoicni 
Cashing ecruipnent 
Miscellaneous jquijx&snt

1 FlojihcT
2 -skinesre

1 Inspector 
1 Insulated van 
1 Insulated van-unit

2 skinners 
1 Pleshar
1 Hstcr tinker
1 Wat or tanker

1 .jiootcr 
5 Collc-ctor::
1 xlacaer 
1 ’Vi'ro'iTwtor 
1 splitter
1 3b..poctcr
1 K in i-te ix  
1 Picls-up
1 Hini-H'voke 
1 PiClMip
Abattoir extension
Abattoir equipment 
Cap ping jcruipoent



133+ mittalo/flay
Additional Field -taff

140+ aiiiaals/aay
Additional Field Staff

146+ g-jiinela/day
Additional Field dtcTf

1^0+ animal r/day
Auditioned driverj 
Adiit iondl Vs liiclett

1 Flesher

1 Inspector
2 ikirmarr;

1 Ple.ifcor 

i ZnMla&etd vutt
1 Itt̂ ulutuu vac - prime njver unit

I&JCaiPTIOK (g COjTO
A firm caarrj'in.jf out a cropping operation is faood by a 

wide variety of costs. For too purposes of this analysis it 
is canvanicat to divide toms into six major types which are 
listod below. in each oetetjory the value of each item of 
coot is given and this is followed in faction F/b by & breek- 
down 0? how then® contn vary "coordin^ to tha offtake rate 
per dry.

a. LafinitiQR of Eroes of Cost
TgPH A. Constant annual cats which do not vary accord­
ing to the rata of offtake par day* livtsace from 
liairohi, total number of di^s in the field or number 
of days per operation.

ifeoi OffjLoe y t? f f  
I onager
Account n Annirrtant 
Typist
stores Foreueis
Sessentfor
Uatchoun

• •h» j • oO* Goo/— p.a. 
Ste»19«20C/— p.a. 
3ifl«12|000/— p .a .  
ttha.12*0GC/— p .a .
She. 3*600/ -  p .a .  
Shs. 3*600/- p.a.
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Office rent 
electricity
Water
Stationery
Telephone

3hs.l8,00<3/- p.a.
4&c/- p.a. 

Ohs. 13C/- p.a* 
iha. 600/- p.a.
<*us. 1,20c/- p«3a

jcpreciation. and aaintenanos of office 
ocuijnent Sha. 4,000/- p.a.

(shH.dO.OOC/- x lOfei)
Total grae A Coots » ■&■: 134.860/- P.a.

?EP5 3. Amnal co;?t* which vary according to the rate 
of offtake per day bat are not influenced by the 
distance frocs Sairobi, the tot si ember of dayu in the 
field or the narcber of doyn »or operation.
>alar?.ef.

Field Staff

Assistant Onager ~ho.24,00C/- p.a.
Abattoir Foreman Sha.12,000/- p.a.
Shooter Oho.12,000/- p.a.
Collector Sht3« 5.4CC/- p.a.
skinner She. 5,400/- p.a.
Flcsher whs. 5,400/- p.a.
rNriecerator Sbs, 5 ^ - p.a.
Splitter Sfcn. 5,4<X)/- p.a.

liriverw

Abattoir Jh a . 5,400/- p«Ge
Iusolc&ed van Jihs. 9,60c/- p.a.
Piclo-̂ ip Sfcn. 5,400/- p.a.
ijini-tiobe She;. 5,400/- p.a.
Water tonker Sim. 6,6ac/- p.a.
Lorry flu. 5,60C/- p.a.

Vehicle Insurance
ilininun Third Party Inuortyico on all vohioles at 
lha.400/- per vein, cl 0 p.a.
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Intorari
Tito capital ca-.it; a? tbe -weiuolau, aWttuir unit, oa*- 
proaaor and ljuwruiar ar* givau belaw c-t 12j£ of titu 
arigiiial price- paid ty tiia Wildlife BoMpNOt Projoct 
to alloj fop recent prioo riaaa.

Coital Co-'it Interest (105&)
■So b . ato.

Abattoir - Unit 65,000 6,500
— Extension 40,000 4,000
— Prive Eovar * 65,000 6,000

Hater tanker 62,500 6,250
iiini'<3ai£3 22,500 2,250
Pickr-sro 50,000 5,000
Lorry 123,125 12,312.5
Generator (ino. trailer) 32,500 3,250
Coaprtiwiir (me. trailer) 32,500 3,250
Zh:;nlated v.a — unit 66,250 6,625

— prioe BKxyjr •
Gasping oquipuent (staffed 
for 20-40 end &V120 
aaiada/cUy)

50,000 5,ooo

15,000 1,500
Craping crmiiTnont - nCditiom.X
(staffod for 4^-&0 sod
1;KMou cnioaij/dny) 

Abattoir o<pnpeacnt (for oaoii
11,250 1,125

production line) 
Hiecellaneoua equipoont (for

16,875 1,687.5
up to GO anioalc/day) 10,000 1,000

Office equisneni 4%ooo 4,000

lYPh C. Goa to vhich vary £>oearuiag to tlir rate of off­
take pc-r dec/ and tirtt-1 mniber of Sey'- ic the field but 
nro not in?lunr*s<«l le/ difienoe from Nairobi iaor the 
rrcnber of dtqrn per o-oemtion.

Wse additional prime Ciooor purchased to haul the extrn insu­
lated van unit;; requirod as the offtake rate per day rices 
i s  lees expanaive than the prinu nover purchased to haul 
the abattoir unit because it doo» not aee*i to be oo powerful.
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i>egPPCiatioa Of Vehicles cad -^Mtaoant

Annual depreciation rate is tbs coot that would bo 
incurred if tbs firm was operating for the anxinua 
naaber of days in tbs field (250) and will vary 
according to the offtake rote per day. Kio fins 
will not neceaaerily spend the maximum numbor of 
days in the field since this will he date rained ly 
the offtake rate per day cad the annual offtake rote, 
iianoe, deprooiation is calculated on a daily basis 
(i.e. :nnual depreciation (Jhs.) ♦ 250).

Annual Deprooiation
Depreciation Per Day

Bate dhs.

Abattoir — unit 12& 32.5
- extension 20 ̂ 32
- prino nover 2 0 $ 52

Hater tanker 15 $ 37.5
Ilini-ooko 1 0 $ 27
Pick-up 30 $ 60
L o rry 15} 73/87
Ciena rat or (inc. trailer) 2 5 % 32/5Q
Coapreoaor (inc. trailer) 25g 3?/50
Insulated van - unit 20 $ 58

- prim stover 2 0 $ 40
Abattoir equipment (for each

2C/25production line)
Cooping equipment (staffed

1 0 $

for 20-40 and 80-120 
aniaals/day) 1 0 $ 18

Camping equipment — additional
(staffed for 40-80 and 120-160
anioala/day) X > $ 13/50

Miscellaneous equipment (for
each 80 animal s/day) 30 $ 12

(including petrol oosto) of pick-up being used for 
aniwai coHoot ion - dks.20/~ per vehicle per day.

Inspect ore

Field allowance of dba.20/- per day.
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Haintcpanpe of StsAyaent

Abattoir - oach production line 
including equipment 

Conprosror (inc. trailer) 
Generator (inc. trailer)
Capping equipment (staffed 
for 20-40 and 80-120 
aniaaln/day)

Gasping oquips.Tent - additional 
(staffed for 40-30 and 120-160 
animal a/dey)

dha.3G/- per day 
3ha.20/- per day 
dfca.20/- per day

ajia.io/- par day

^ 8.7/50 per day
TTPd i>. Coots uhich vary according to the rate of 
offtake per day end distanoa from Nairobi.
Insulated van maintenance coats inolmling petrol 
*da0.l/6p per Ion.
7X?J B. Costa uhicu vary on a daily basic, according 
to the length of each operation, the distance from 
Nairobi and the rate of offtake per day.

Costs
All staff is on a salaried basis and no additional
labour is required, therefore the only oocta inourrod
are those of moving vehicles and equipment.

Abattoir uha.l/6 5 per las.
Insulated van dha.1/6 5 per km.
Water tanker ohs.1/6  ̂ per kxa.
iiini-aoko -diu.l/- par km.
Pick-up Shfl.l/40 per km.
Larry dha.i/60 per ka.

TOPS P. Coots uiiich vary proportionately to the annual 
offtake rate.
Acrmnltion t£- rounds/animal at dhs.̂ /60 each 

+ 1 round/4  aniaelc at 60 oerrto each 
(for uiiaals not properly shot) 

a»a.4.05 per animal.
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■salt — 3 animal at iiha.7/- per 20 kg ■ aha.3.55

aprsp. Bocterract etc. — 20 cents per animal

Ilini-aoka - 1 Ion par animal at ahu.l/- par km - aba.l/-
Pickr-qp - 3 animals per round, trip of 6 tan at dhs.1/40 

per kn * Jh& 2/&Q par animal

Ur.tar ilftrpflpeaanto

Approximntely 0.033 a ah* uharo a la the distance froo 
KairoM. A detailed analysis shows this figure to he 
reasonably accurate for any given level of offtake hot 
crudely taking the capacity of the water tanker at 
2,300 gallons and approx innately 23 gallons per animal 
inriinAing on element for human need" and the oo :t of 
the water tanker at dho.l/6 5 per km then 0*033 ■ oh. 
is the approximate coat/animal.

Due to the potential discrepancies of calculating costs 
at this micro level, variable coots per animal have 
boon rounded to dhs*20/-*

Total Typo ? - -*u»2Q/t per SQiaal
h. BadAKpqrs eg cojTq \ x m  yaaccoisikg to qppeaks/jay

TIPS B OOiff-o
Of an̂ mw.1 Total Type B Coots p.a. Interest Costs

unit r./day (excluding interest) p.a*
dte. ate*

20 147,200 70,125
26+ 163,400
40* 241,000 84,187*5
50+ 251,000 95,812*5
5 > 256,400
6 0 267,200
66+ 272,600
80+ 397,800 138,750
93+ 459,000
100+ 469,000 148,625
106+ 492,200 154,875
120+ 569,800 168,937.5
133+ 575,200
140+ 586,000
148+ 592,400
150+ 601,400 175,562*5
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BRSAIDOtfB Off TTPB C C03To - PER DAT
Maintenance

Depreciation (4 petrol)
vehicles Maintenance of pioki-ups

Mo. animals/ and equip- of equip­ not need for
day  units ment ment collection Inspectors TOTAL

(aO (a) (a)

20* 5 7 1.12 80 40 40 731.12
40+ 723.87 110 40 60 933.87
50+ 816.87 110 40 60 1006.87
60+ 816.87 110 40 80 1026.87
80+ 1088.12 147.5 60 100 1395.62
100+ 1173.62 167.5 60 120 15 2 1.12
106+ 1211.12 167.5 60 120 1558.62
120+ 1363.87 197.5 60 140 1761.37
140+ 1363.87 197.5 60 160 1781.37
150+ 1416.87 197.5 60 160 1815.37

TTPE P CQ3T3
Maintenance (including petrol) oosts of insulated vans 
at dhs.l/6 5 per km. Let n he the distance (kn) from 
Mroti. dh/day
20+ aalnal units/day

1 van/1 trip every 2 days 1/65 ■

25+ animal uniWday
1 van/l trip every day 3/30 a

50+ animal unita/day
1 van/1 trip every day
1 van/l trip every 2 days 4/95 ■

75+ animal unit3/day
2 vans/1 trip every day 6/60 ■

1QO animal units/day
2 vaas/l trip every day
1 van/1 trip every other day 8/25 ■

i?5*, ̂
3 vans/l trip every day 9/90 n

150+ aninal units/dav
3 vans/1 trip every day 
1 van/l trip every 2 days 11/55 ■
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TTKB B COSTS. Setting up and dismantling costs per 
operation*

The prims mover transports the abattoir unit to cropp­
ing site and returns to B&irobi to collect insulated 
van unit.

At end of operation prime mover leaves insulated van 
unit in Hairohi after last load and returns to site 
to collect abattoir unit.

Let a be the distanoo (km) from Hairobi.

▼ aaPIAHr OP CHOPPIM C03TS AM) hevkibe^

This section is mainly devoted to tables which set out 
the potential cropping oosts and revenues for a range of 
situations. On the whole these tables speak for themselves 
and the following discussion serves only to make them a 
little more complete.

Tables B and C set out in detail the way in which cropp­
ing oosts change ea the daily offtake rate changes. In 
order to calculate these oosts certain assumptions about 
offtake have been made, firstly, calculations are based 
on an average of five hundred animals being taken in each 
operation, although, obviously this figure will vary 
aooording to the local density of animals. Secondly, the

Setting up Dismantling 
Costs Costs TOTAL
(A) (Sh) (Sh)

20+ animal/units/day 11/8 0 m 
40+ animal units/day 14/20 a 
50+ animal units/day 15/35 m 
80+ animal units/day 20/30 m 
100+ animal units/day 23/60 m 
106+ animal units/day 25/25 «
120+ animal units/day 27/65 ■
150+ animal units/day 2^/30 a 19/40 48/70 a
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raarimum number of days operating in the field is two hun­
dred and fifty. While feasible on paper, in practioe this 
would require a high level of efficiency. Thirdly, Table 
1 sets out calculations for up to 20,000 animals per annum. 
This represents 10$» of the potentially oroppable wildlife 
population but a cropping operation would not reach this 
figure because sense areas are dedicated to the conservation 
of wildlife (BaftroM Rational Park, Aaboaell Same Reserve 
and Kitangsla) and other areas cannot be cropped because 
of unsuitable terrain and inadequate oomminiottion systems. 
Therefore, although Table B shows how cropping oosts change 
over a wide range of annual offtake rates, in practioe 
the real issue is at the lower end of the scale. To this 
end Table C sets out in even more detail ilia relationship 
between cropping oosts and the daily and annual offtake 
rates, showing that cropping ooets ere in the region of 
dhs.150/. - 2&ja per animal.

Table £ gives data on thB return per animal, by spe­
cies, for a range of meat prices. At present ~hs.3/50 
per kg. ie a realistic price for meat which is sold as 
ooon as it reaches Nairobi. However, at this prioe it 
would only be profitable to crop zebra, eland, kongoni 
and wildebeest. Market development could increase this 
prioe but if ibis means storage, packaging and distribu­
tion oosts then the price rise would have to be greater 
than the costs incurred if net revenue per cropped animal 
is to be increased.



TABLE A. BelaUgrahlaJfr.twegR offjata»/day> number of dgya/operaUon and number of daya In fleia per
COMarHAIlP^ 1* Max. Bo. animal units p.a. - 20,000 (arbitrary maximum)

2. Average Bo. animal units per operation - 500
3. Bax. No. days cropping p.a. - 250

4* Bax. Bo. days per operation - 25 
5. Bax. Bo. days in the field inclu­

ding setting up and dismantling is 290

(1 ) (2) (3) (4) (5) (6)
Bax 500 250 - (250 x (2) - 20,000) (2) * (1 ) (3) ♦ (1) (3) ♦ (5)

(1 ) (2)
if ( ) 0

No. days/oper Bally Total No. of days Annual No. of Total No. days +
Operation Offtake cropping in field Offtake Operations in field

25 20 250 5,000 10 260
20 25 250 6,250 13 263
15 33 250 8,250 17 267
10 50 250 12,500 25 275

77 250 19,250 39 289
6 83 241 20,000 40 281
3k 91 220 20,000 40 260
5 100 200 20,000 40 240
4* 111 180 20,000 40 220
4 125 160 20,000 40 200
3* 143 140 20,000 40 180
3 160 (167) 125 20,000 42 * 167

• Bax. daily offtake at 3 day operation is - 167 animals 
but max. capacity Is 160

♦ £  day setting up ♦ & day dismantling.



TABLU B. CroDDiiw Costs

(D
Uo. animal 
units per
day

(2)
Annual
Offtake
(a.u)

20 5,000
295 6,250
25+ 6,500
26+ 6,750
40 10,000
40+ 10,250
50 12,500
50+ 12,750
53 13,250
53+ 13,500
60 15,000
60+ 15,250
66 16,500
66+ 16,750

\ 75 18,750
• 75+ 19,000

80 20,000
80+ 20,000
93 20,000
93+ 20,000
100 20,000
100+ 20,000
106 20,000
106+ 20,000
120 20,000
120+ 20,000
125 20,000
125+ 20,000
133 20,000
133+ 20,000
140 20,000
140+ 20,000

<3) (4) (5)
Typo of cost (ah par animal
A B C

26,97 29.44 36.56
21.58 23.55 29.24
20.75 22.65 28 .12
19.98 24*21 27.08
13.49 16.34 18.28
13 .16 23.52 22.78
10.79 19.28 18.68
10.58 20.39 19.74
10.18 19.63 19.00
9.99 18.99 18.65
8.99 17.09 16.78
8.84 17.52 16.83
8.17 16.20 15.56
3.05 16.27 15.33
7.19 14.54 13.69
7.10 14.34 13.51
6.74 13.63 12.84
6.74 19.89 17.23
6.74 19.89 15.01
6.74 22.35 14.85
6.74 22.35 13.96
6.74 23.45 15.06
6.74 23.45 14.35
6.74 24.61 14.57
6.74 24*61 12.99
6.74 28.49 14.56
6.74 28.49 14.09
6.74 28.49 13.98
6.74 28.49 13.24
6.74 28.76 13.14
6.74 28.76 12.58

6,74 29.30 12.63



(9) ( 10)(6) (7)u n i t  excluding in te r e s t8J
D E l animal (3h)

8.25 4.06 20 125.28
6.60 4.06 20 105.03
12.7 4.06 20 108.28
12 .2 4.06 20 107.53
8.25 4.06 20 80.42
8.1 5.02 20 92.57
6.60 5.02 20 80.36
9.70 5.25 20 85.76
9.34 5.35 20 83.50
9.17 5.35 20 82.15
8.25 5.35 20 76.46
8.15 5.35 20 76.69
7.50 5.35 20 72.78
7.40 5-35 20 72.40
6.6 0 5.35 20 67.37
8.68 5.35 20 68.98
8.25 5.35 20 66.81
8.15 7.13 20 79.H
7 .10 7.13 20 75.87
7.00 7.13 20 78.27
6.60 7.13 20 76.78
8.17 7.79 20 8 1.2 1
7-78 7.79 20 80 .11
7.71 8.45 20 82.08
6.87 8.45 20 79.66
6.82 9.41 20 86.02
6.60 9.41 20 85.33
7.86 9.41 20 86.48
7.44 9.41 20 85.32
7.39
7.07
7.02

9.41
9.41 
9*41

20
20
20

85.44
84.56
85.10

T o ta l C osts 
p e r day (sh )

2,5062,626
2,815
2,903
3,217
3,796
4,018
4,374
4,425
4,436
4.588
4.678 
4,803 
4,851 
5,053 
5,242 
5,345 6,410 
7,056 
7,339
7.678 
8,202 
8,492 
8,783 
9.559

10,408 
10,662 
10,896 
11 
11 
11 
11,999



( D  (2)
He. animal Annual
units per Offtake
day (a.u)

TA B Lb; B ( C o i r t l n u * d )

(3) (4) (5) (6) (7) (8) (9) (10)
Type o f  oost (eh  p er anim al u n i t  excluding  in t e r e s t )

T o ta l Costa p a r * T o ta l C osts 
A B C S E P  animal (oh) u n it  p e r day (six)

146 20,000 6.74 29.30 12.20 6.78 9.41 20 84.43
146+ 2C,000 6*74 29.57 12.12 6.73 9.41 20 84.57
150 20,000 6.74 29.57 11.87 6.60 9.41 20 84.19
150* 20,000 6.74 30.07 12.02 7.65 9.74 20 86.22
160 20,000 6.74 30.07 11.35 7.22 9.74 20 85.12

12,32712,432
12,629
13,019
13,619

(2) Annual offtake • No* animalu/day x 230 or 20,000 whichever is less*
(3) Type A ooots/anlmal « 134,860 ♦ annual offtake*
(4) Type B ooats/animal - Type B ooetu p.a. ♦ annual offtake* Lxoludsu interest coats,
(^ )  Type C ooats/animal -  Type C oosta/dny ♦  offtake rate/day.
(6) Type O coate/aniaol » Type D oosta/day ♦ offtake rate/day,

m « 100 km
(7) Type E ooats/animal » Type fi oosta/oper&tion ♦  300
(9 )  Total ooota/aniiaal » Type A + B + C + D + S +  P oosts/oaimal*
(10) Total oocto per day * Offtake rate per day x total costa per animal.

* Diaorepunoiee due to rounding*



C. Cropping Costr.-.

Offtake/ day (&.u)
Annual
Offtake
(a.u)

Type of Cost (ah 
A B

20 2,500 53.94 58.88
3,000 44.95 49.07
3,500 38.53 42.06
4,000 33.72 36.80
4,500 29.97 32.71
5,000 26.97 29.44

25 2,500 53.94 58.88
3,000 44.95 49.07
3,500 38.53 42.06
4,000 33.71 36.8
4,500 29.97 32.71
5,000 26.97 29.44

26 2,500 53.94 58.88
3,000 44.95 49.07ey

CO 3,500 38.53 42.06
4,000 33.72 36.80
4,500 29.97 32.71
5,000 26.97 29.44

27 2,500 53.94 65.36
3,000 44.95 54.47
3,500 38.53 46.69
4,000 33.72 40.85
4,500 29.97 36.31
5,000 26.97 32.68

$ 0 2,500 53.94 65.36
3,000 44.95 54*47
3,500 38.53 46.69
4,000 33.72 40.85
4,500 29.97 36.31
5,000 26.97 32,68

Total Cost/
par animal unit excluding interest) animal unit Total Cost/day 

C 9 B F (ah) (ah)

36.56 8.25 4.06 20 181.69 3,634
36.56 8.25 4.06 20 162.89 3,258
36.56 8.25 4.06 20 149.45 2,989
36.56 8.25 4.06 20 139.38 2,788
36.56 8.25 4.06 20 131.55 2,631
36/56 8.25 4.06 20 125.28 2,506

29.24 6.6 4.06 20 172.73 4,318
29.24 6.6 4.06 20 153.92 3,848

29.24 6.6 4.06 20 140.49 3,512
29.24 6.6 4.06 20 130.42 3,261
29.24 6.6 4.06 20 122.58 3,065
29.24 6.6 4.06 20 116.32 2,906

28.12 12.69 4.06 20 177.70 4,620
28.12 12.69 4.O6 20 158.89 4,131
28.12 12.69 4.06 20 145-46 3,782

28.12 12.69 4.06 20 135.39 3,520

28.12 12.69 4.06 20 127.55 3,316
28.12 12.69 4.06 20 121.28 3,153

27.08 12.22 4.06 20 182.66 4,932
27.08 12.22 4.06 20 162.78 4,935
27.08 12.22 4.06 20 148.58 4,012
27.08 12.22 4.O6 20 137.93 3,724
27.08 12.22 4.06 20 129.64 3,500

27.08 12.22 4.06 20 123.01 3,321

18.28 8.25 4.06 20 169.89 6,796

18.28 8.25 4.06 20 150.01 6f000

18.28
18.28
18.28
18.28

8.25
8.25
8.25
8.25

4.06
4.06
4.06
4.06

20
20
20
20

135.81
125.15
116.87
110.24

5,432
5,006
4,675
4,410



(Continued)

Offtake/ Offtake -typo of Coat (ah. per animal 
day (a.u) (a.u) A B C

41 2,500 53.94 9<>*40 22.78
3,000 44.95 80.33 22.78
3,500 38.53 68.86 22.78
4,000 33.72 60.25 22.78
4,500 29.97 53.56 22.78
5,000 26.97 48.20 22.78

50 2,500 53.94 96.40 18.68
3,000 44.95 80.33 18.68
3,500 38.53 68.86 18.68
4,000 33.72 60.25 18.68
4,500 30.00 53.56 18.63
5,000 26.97 48.20 18.68

80 2,500 53.94 109.04 12.84
3,000 44.95 90.87 12.84
3,500 38.53 77.89 12.84
4,000 33.72 68.15 12.84
4,500 29.97 60.58 12.84
5,000 26. 97 54.52 12.84



Total Coat/
unit excluding interest) animal unit Total Cojt/dcy 

D B F  (ah) (ah)

8.05 5.02 20 206.19 8,454
8.05 5*02 20 181.13 7,426
8.05 5.02 20 163.23 6,692
8.05 5.02 20 149.81 6.142
8.05 5.02 20 139.37 5,714
8.05 5.02 20 131.02 5,372

6.6 5.02 20 200.64 10,032
6.6 5.02 20 175.53 8,779
6.6 5.02 20 157.69 7,884
6.6 5.02 20 144.26 7,213
6.6 5.02 20 133.82 6,691
6.6 5.02 20 125.47 6,273

8.25 5.35 20 209.42 16,754
8.25 5.35 20 182.26 14,580

8.25 5-35 20 162.85 13,028
8.25 5.35 20 148.30 11,864
8.25 5.35 20 136.98 10.959
8.25 5.35 20 127.93 10,234



T/JBLJ P. PROPOCTIOB COJJJ AMD | f l g  PER ASIMAL BY SPSCLJ3
Kongoni Elamd Impale

Average o m w w  weight (kg) 50 200 20
1 animal aa fraction of 1
Cropping Coots (oh)
1 a.u. ■ 15C/-
Valua of Skins

Salo prioo of moat 3/5O par kg. 
Value of meat (oh)
Revenue from meat A akins (ah) 
Bet revenue (lOjt waetago) (ala)

Sale prioo of meat 4/5O per 
Value of meat (eh) 1
Revenue from meat A akino (ah) 
Bet revenue (10$» wastage)(oh)

Sale prioo of meat 5/- per kg. 
Value of meat (ah)
Revenue from meat A ekine (ah) 
Bet revenue (10$ wantage) (uh)

Sale prioo of meat 5/50 per kg. 
Value of meat (eh)
Revenue from moat A skins (all) 
Bet revenue (1C$ wantage) (ah)

1 2 2/3

150/-
. . .  . . .  1

300/- 10C/-

20 25 25 •

175 700 70
•

195 725 95
(-14 .5 )45 (25*5) 425 (352.5) -5

225 900 90 •

245 925
(532.5)

115
(3 .5)95 (70.5) 625 15

250 1000 100
270 1025

(622.5)
125

(12.5)120 (93) 725 25

275 1100 110
.

295 1125
(712.5)

135
(21.5)145 (114.5) 825 35



Grant's
Gazelle

Thomson's
Gazelle Zetara Wildebeest

20 9 100 75

2/3 | 1 1
100/- 75/- 1 5 0 /- 150/-

35 25 300 30 7 j
i • • :

70
105
5 (-5*5)

31.5
56.5 #

-18.5 (-24.15)

350
650
500 (435)

262.5
292.5
142.5 (116.25)

90
125
25 (12.5)

40.5
65.5 ,
-9.5 (-15.5)

450
75° , % 
600 (525)

337.5
367.5 ,
217.5 (180.75)

100
135 / X35 (21.5)

45
70
-5 (-12)

500
800
650 (570)

375
405 /255 (214.5)

110
145 , X45 (30.5)

49.5
74.5 ,
0.5 (-6.95)

550
850
700 (615)

412.5
442.5
292.5 (250.25)



TABLE D. (Continued)
Kongoni Eland Inpalu

dront'B
Ctaaelle

Thomson's
Qoaelle Zebra Wildebeest

oale price of meat <>/- per kg. 
Value of meat (ah)
Revenue from meat A skins (nli) 
Met revenue (10$ wastage) (sh)

300
320
170 (138)

12C0
1225
925 (802.5)

120 
145 ,
45 (30.5)

120
155 / X55 (39.5)

54
79 ,
4 (-3.9)

600
900
750 (660)

450
480
330 (298)

l/ Booed ai overt 30 weights end adjusted oooording to interpretation*
2 j Inoloatio demand for wildebeott oleine appears to exist therefore a cropping operation re cult ins i® the production 

of otuthTtvintial increase in supply is likely to fores prices down to the equivalent of oovhide prioea (20/- per akin).
">J Cropping oo to of 150/- per animal unit is booed on findings in Table C and do not inolude storage, packing or 

distribution co:ta in Hairobi.
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atgBOIftCTION

This thesis is concerned with a particular area of im**, 
namely Kajiado District. Previous chapters have described 
the area and studied the two main fonts of land use which 
night be practised there. The next obvious step is to dis­
cuss the way in which these forms of land use nay be coo- 
bined to provide an optimum pattern of land use not only 
for that pert leal nr area but also within the patten of lend 
use in the whole of Benya. The question of optimising land 
use is particularly pertinent because the three basic resour­
ces of land labour and capital are employed to a varying 
extent, in any human activity. However, whereas the labour 
supply grows as the population increases and the oapital 
supply expands as a result of economic growth the total 
supply of is fixed. It la essential, therefore, to 
undertake planning in n»<ijiun and low potential areas 
as well as high potential areas.

This chapter is divided into two sections.

section I covers some general aspects of land use 
planning and is in three parts*-

Part A discusses the objectives of land planning.
Part B oovers the criteria used in land planning.
Part C considers some of the problems of adopt­

ing a theoretical approach.

section II looks at land use planning in Xajiado 
District.

Part A applies land planning criteria to this area.
Part B discusses sons of the problems of deter­

mining the optimum land use patterns.
Part C outlines a case study which evaluates two 

alternative forms of land use.
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■SCpiOH I

30WS dBBBRAL ASPECTS OF U S D PSS PLMI5I33 

A Objectives of land .ase. aiamtag

The need for land planning is brought about by the 
increasing competition for land which has resulted from 
a growing population needing space to lire and grow 
food and the pursuit of economic growth causing an 
increasing amount of land to bo utilised for nan- 
agricultural purpose sv In other words the general 
objective of land planning is the optimisation of social 
welfare over time. More specifically, the objectives 
of land planning are threefold.

3eoouroe Preservation

natural resources, whether renewable or not, are 
limited and, therefore, in the long term economic in­
terest their preservation is of considerable interest. 
In the Kenyan situation the preservation of wildlife 
is of particular importance since the tourist industry, 
one of the main industries in Kenya, is baaed on this 
natural resource. Forest and vegetation preservation 
is important not only for soil and water conservation 
but also in an attempt to maintain and improve the 
habitat status, and hence, the productive potential of 
the land.
Efficient 3asource Utilisation

Jlnoe the supply of resources is limited it is 
essential that they are efficiently utilised both in a 
technical and economic sense. Inefficient use of re­
sources implies a cost to the individual and to the
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society as a whole. Therefore, land planning; should 
taka account of the existing and potential utilisation 
and distribution of resources.

Use mtorns

Ideally, the pattern of land use should be such 
that the activity occurring on any given area of land 
is iBaking the maximum contribution to total national 
welfare.

B Land Planning Criteria

There are four major criteria which influence land 
planning policies.

Social Criteria

Patterns of land use should take account of the 
existing and future social structure of the local 
population. In Kenya, many different tribes and races 
exist, each with its own speoifio social organisation 
which in many oases influence the way in which the land 
is utilised. For example, the Haasai are nooadio pas— 
toralisto whereas the Kipsigia are agriculturalists. 
Also under this handing account should be taken of 
those costs and benefits to the society which cannot 
be expressed in monetary terns. For example, the 
Waasat appear to have a strong desire to maintain their 
traditional way of life for social, as well as econooio

geological Criteria
The physical aspects of the land suoh as micro­

climate, topology, soil, water distribution and vegeta­
tion dictate the potential uses of a given area for a 
given capital input.
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Acpnorr.ie Criteria

Ihe pattern of land, uso should 1» suck that the 
contribution of each, area of land to the national sco- 
noajj ia maximised* If the form of land uae is determined 
V  an individual then hia choice will depend on the pri­
vate costs and returns facing hia, his personal desires 
and prejudices and legal constraints* If private costs 
and returns axe not in line with public costs and re­
turns and if the legal constraints are not appropriate ( 
than the landowner is unlikely to fulfil the criteria 
of maximising the contribution to the national economy.

Political criteria which do not necessarily have a 
bearing on the criteria discussed above may also influ­
ence land planning policies. For example, a developing 
country may expand a particular industry not because 
it is the most vital sector in economic growth but 
because another country, for reason- of its own, is 
offering aid to develop that particular industry* For 
example, under the World Bank Livestock Development 
Plan, Sweden offers aid in the field in which it ia 
highly experienced, namely, water development.

C home Problems of Utilising Theoretical Land PlQBaiag 

done (tenoral Problems
A vide range of problems are likely to arise in 

the application of a general theoretical land planning 
technique, such as costs—benefit analysis or the mar­
ginal approach, to a particular situation* Firstly, 
each situation has its own peculiarities end within
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the framework of « generalised technique it may not be 
possible to take account of these factors. Secondly, 
if & technique is comprehensive for a range of situa­
tions then by virtue of its comprehensive nature it is 
likely to bo complex end hence difficult to manipulate. 
In practice, however, the real situation may be rendered 
quite simple by the constraints which are operating, 
thirdly, a theoretical approach assumes full knowledge 
of the situation whereas in practice, particularly in 
a developing country, knowledge may be severely limited, 
fourthly, full access to the necessary data is assumed. 
However, in many oases the appropriate data may not 
exist or be in a fora. Obtaining this data
nay well be a costly process both in terms of time and 
money. These problems ore exemplified if we discuss 
the two known techniques named above* cost benefit 
analysis and the marginal approach.

Cost benefit analysis
Cost benefit analysis is a general technique which 

can be used for appraising a wide range of projects. 
Briefly, the approach adopted is to list and evaluate 
the social and financial costs and benefits of a given 
project over time, discount them back to the present, 
and Hanna determine the value of the present net cost 
or benefit. It is therefore, particularly applicable 
in a land planning exercise since it can be used to 
evaluate the net costs or benefits of utilising a 
given area of land is a particular way, taking social 
costs and benefits into account as well as economic 
ones. Where there is a range of potential land uses,
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cost benefit analysis can be used to determine the 
optimum form of land use since the project which yields 
the greatest net benefit is the form of land use which 
is making the greatest contribution to community wel­
fare* As far as the tfoveraamt is concerned, it is e 
very appropriate tool because it takes account of the 
social benefits and costs which would not be taken into 
account by the private individual who is influenced by 
market prioea, bat which do add to, or detract from, 
total rocial welfare*

)ftdle in theory this appears to be a first class 
approach several problems are encountered when actually 
utilising thin analysis which considerably limit its 
value as a planning tool* Firstly, the relevant fac­
tors which need to be included in the analysis moot be 
determined* This is a  some what subjective exercise 
and is likely to vary according to the economist carry­
ing out the analysis Secondly, these factors are eva­
luated* Depending on the method of pricing, e.g. oppor­
tunity ooat or accounting prices, so the resulting 
answer will be influenced* Thirdly, in practice, putt­
ing a monetary value on things whioh are not valued in 
the market place must be a very orbitery process* 
Different economists will use different criteria, and 
hence, put in different values for the sane factor*
For example, what is the social benefit of piping water 
to a village so that the women do not have to walk 
five miles to collect water! This could be evaluated 
in many ways ruch as the value of goods the women could 
produce in the time saved or the value of the additional 
time they can spend oaring for their cliildren* Fourthly, 
this analysis attempts to take future benefits and costs
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into account as well aa present ones* Hoy sever, there 
is uncertainty over future changes in aspects ouoh as 
demand, technology and politics. Again, the values put 
in will depend on the opinions of the individual eco­
nomist. The four problems outlined above contone to 
make cost benefit analysis very vulnerable to the pre­
judices of the economist involved with the result that 
different economists are likely to get very different 
results for the sane project, fifthly, ©oat benefit 
analysis givea a very precise answer giving it an air 
of accuracy which it does not deserve, because, by 
necessity, it will have to be based on assumptions of 
varying degrees of accuracy. Sixthly, because this 
analysis is so subjective to the economist actually 
making the evaluations, coopr risen of projects which 
have been evaluated by this method may be misleading. 
Dance, while in theory cost benefit analysis is a 
commendable technique, in practice it must be used 
with great care for decision-making purposes.
The marginal Approach

As its name suggests, the marginal approach is a 
technique which examines costs and revenues at the 
margin of an activity. It oan be used to identify the 
optimum level (i.e. the point whore profit is maximised) 
of production. In other words the level of activity 
should be increased to the point where the marginal cost 
of producing another unit is equal to the marginal 
revenue gained from producing that unit. At a lower 
level of production profit is being foregone sinoe mar­
ginal revenue is greater than marginal costs for the 
last unit. If this level of production is exceeded
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the reverse becomes true and again profit is not toeing 
maximised. This approach is also useful in determining 
the optimum level of production for different activities 
which are competing for the sane resource. The optimum 
situation is realised where the marginal net revenue 
from the last unit of the scarce resource toeing used 
in each activity is equal for all the activities. If 
the marginal net revenue for aay one activity is great­
er than the marginal net revenue far the other activi­
ties then the overall profit oan toe increased by expand­
ing production in the former activity at the expense 
of soma production in the other activities. This 
approach was pus forward toy P.H* Pearae a* the 1967 
Bast African Agriculture and Forestry Organisation 
Symposium on Wildlife Management and Land Use when be 
applied it to the problem of game and cattle competing 
for the same area of land, and it is relevant to dis­
cuss this approach more fully hare.

The problem is set out grcphicelly in Figure IV1 
(at the and cf this ckapt3r). The production-possitoility 
curve (AB) indicatac the various combinations of game 
and cattle that can use a given area of rangeland to 
its full capacity but without being overstocked. MV 
is the price line end indicates the ratio of the value 
of production (sale cf animals + milk production) from 
a herd of cattle on a per animal basis and the value of 
production (sale of animal a for hunting, cropping and 
capture — exclude tourism beosase it poses problems 
discussed later) from game animals on a per animal 
basis. Profit is maximised at S where MS is a tangent 
to AB i.a. T cattle and X game. If one novas from 
thir. situation by replacing game by cattle then the
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revenue front the extra cattle 1b less than the revenue 
from game foregone, thus reducing profit a. Likewise 
if cattle are replaced by game, profits are not being 
maximised.

Several problems arise when actually applying this 
technique in practice. Firstly, the area considered 
must be sufficiently large to encompass an ecosystem 
since the analysis is somewhat meaningless if the game 
animals only spend half the year in the area under 
study but the oattle remain there for the whole year.
The marginal approach cannot satisfactorily cope with 
this type of problem and yet in moat eases ranches are 
not sufficiently large to encompass migration patterns, 
oeoondly, game is not homogenous. Part of the argument 
that the range per given land unit supports a higher 
biomass (i.e. the total animal weight) of game than 
oattle rests on the fact that the presenoe o f many 
species ensures total habitat utilisation. This 
subject has been researched by numerous people such as 
&*F. Dasmann, D. Ho per aft and F.F. Darling. Each 
species overlaps tilth cattle in a different way so that 
it would seem impossible to reduce all speoies of game 
to a common unit in terns of its competition with 
oattle. In addition, some speoies actually complement 
oattle production. For example, giraffe assist in bush 
control. Thirdly, there is a serious lade of the data 
required to actually draw up the production-possibility 
curve. Fourthly, although this analysis attempts to answer 
the question "how many"? it does not solve any of the 
locational problems. Because of problems such as disease 
transmission and game damage to fences and construct ions, 
a degree of separation is desirable. Also, in terms of 
habitat type and water availability, some areas are more
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suitable for cattle and othare for game* lifthly, 
because of its marginal nature this technique cannot 
deal with the tourist aspect. One animal more or less 
is not going to marginally change revenue from tourism 
hat revenue from tourism cannot he written in as a 
constant because a significant drip in the lumbers of 
game will result in a reduction, though not necessarily 
proportional, in tourist revenue. This problem ha; 
bean examined fully in Chapter III. Thus, as with cost 
benefit analysis, while the principles benind this type 
of analysis are sound, the problems of utilising it 
are sufficiently great to limit its value as a land 
planning tool.

ijSCTIQl; I I
30ML ASPECTS OF LAMP U3S PLANKIH3 IS KAJIAuO DISTRICT
A The Application of Uutd Planning Criteria *g, fc^l^-giatriot

The land planning criteria outlined above can be 
applied to Xajiado District in tha folio, bag way.

Jooial Criteria

Currently the Maasoi are operating a nubciatanoe 
economy based on their livestock as described in Chapter I. 
In spite of the devolorraent tha* has occurred in Kenya 
they have resisted the changes end many &r® still living 
a traditional way of life giving the impression tha* 
they do not want to change. This impression is rein­
forced by tbs alow response t© loans offered under the 
World Bank Livestock Development Plan.

Politloal Criteria

Tha Government of Kenya wants to induce economic 
development. One method is to accept overseas aid to 
develop various industries. Aa has been described in
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Chapter I, the United States of America, Qrep.t Britain 
and Sweden have offered considerable financial aid to 
Kenya through the World Bank Livestock Development Plan 
to develop Kenya's beef industry* Kajiado District is 
one of the gain livestock rearing a*ea3, and therefore, 
although the iiaasai appear unwilling to change from 
their traditional way of life the (Jovoranent is attempt­
ing to settle them cm ranches and develop commercial 
oat tie production there to its full potential*
-.conoiaio Criteria

She tourist industry is one of the main growth 
sectors and a major earner of foreign exchange* iince 
a significant part of the industry depends on the wild­
life attraction the Kenya Crovernmont is coumittod to 
the preservation of wildlife* Kajiado District is 
already committed as a game area, firstly because two 
of Kenya*a moat economically important game paries, 
Nairobi National Pork and the Aaboocli Rcnerve, are 
nituated there, and ecooodly, because it is a major 
hunting area* fherafore, applying economic criteria at 
a national level it is in the rational Interest to 
expend the wildlife utilisation activities already 
established in this area, to their full potential*
The questions vhich remain to bo answered axe "whet 
is the optimum siae of each activity?" and "where 
should g&Tae be preserved in addition to the existing 
national parks and their wet season dispersal areas?"
The eaowers to these questions will depend on the con­
tribution of alternative forms of land use to the 
national economy. As described above, the contribution 
of tha main alternative form of lend use, namely 
cattle rearin’, is considerable particularly once it 
has been developed, under the World Bank Livestock 
Development Plan.



197

Loologioal Criteria
Tho ecological criteria dictate the potential forms 

of land use. For the majority of Kajiado District, 
that is the aerai-erid plains and hash area, the only 
feasible forms of land use are by domestic stock or 
wildlife. Livestock can be utilised at two levelss 
commercial far the sale of young animals and slaughter 
stock and at subsistence level for milk and meat*
While commercial, cattle production is being developed 
in this area it see me probable that the Maasai lira- 
stock will also continue providing subsistence require­
ments for some considerable time* At tho moment the 
forms of wildlife utilisation which are being practised 
ere viewing by tourists, hunting and capture. It is 
possible to utilise game populations in all three ways 
aancurrently, though these activities would have to be 
carried out in separate areas.

Having applied some land planning criteria to 
Xejiado District it can be seen that once the major 
constraints have been taken into account the problem 
of determining an optiaura land use pattern is simpli­
fied though by no means simple, in ̂ ternary, ocologi­
cally the majority of this amea can only be used by 
cattle or game. The government of Kenya, aiming to 
induce economic development is prepared to accept aid 
which ia given for specific purposes. A considerable 
amount of aid has been offered through the World Bonk 
to develop the livestock sector and cince Kajiado 
District has considerable potential for oamoeroial 
cattle production, it ia being developed under the 
schema. Also, in the pursuit of eoonoado development 
the Kenya Government ia developing the tourist industry.
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a considerable part of which is founded on the wild­
life attraction. Hence, the Government is committed 
to the conservation of gme.

As two national park'- have already been set up 
there it makes economic sense to develop the tourist 
industry in this area to its full potential. This 
nroa is also important for hunting as was discussed 
in Chapter III. Tho quostion of tho balance between 
these potential forms of land use should be decided 
by economic criteria on the basis of the contribution 
of each activity to the national economy.

3  oome Land Use Optimisation Problems in Kali ado District
While optimum land use criteria and theoretical 

techniques can be applied to this area, there are 
three major sets of problems which here to be overcome 
before a realistic land planning programme can be 
determined sod introduced in this area.
a. -mma Land Planning Problems

Lack of data
The real problem in this sphere la the lack of 

integrated and coordinated data. On the whole, 
much of the research done in this area has been 
carried out by individuals working in localised 
areas on specific aspects, and often for a limited 
period of time. The Agricultural Finance Corpora­
tion, of course, has considerable knowledge of the 
livestock sector in the development areas and the 
Wildlife Management Project is working on oome 
aspects of the wildlife but there has been no 
attempt to combine this knowledge and establish 
the relationship between the two sectors. The



result io thri assumptions made on the basis of 
such n ipotty* information rad applied to the vrhole 
of Xajiado District arc liable to give misleading 
results because of the climatic, geological and 
ecological variations over time and space in this 
area.
Evaluation Problems

Since the tfaasai economy is at subsistence 
level the value of the main products which thay 
consume, milk, meat, hides and blood, axe not 
by definition valued in the aatot place, There- 
fore, it is necessary to decide to what extent 
the value of the subsistence economy should be 
included in an analysis and at what prices.

For example, labour la used to herd and milk 
the cows, but should it be evaluated on the basis 
of opportunity cost or the cost of hired labour? 
similarly, should substance milk be evaluated at 
production costs, wholesale price or retail prioa. 
These difficulties highlight the problems of using 
a technique such as cost benefit analysis. The 
following analysis of potential revenues from 
cattle ranching or gene cropping diooussod these 
problems more fully, showing the different re­
sults given depending on the evaluation criteria 
employed.

b. midlife Utilisation Problems
The nature of wildlife is suoh that in order 

to maintain a sufficiently varied and large popu­
lation for the tourist and hunting industries it

195



twecls to he maeagH at aa ecosystem level which.
Is rauc. lessor than tha group raaohen planned.
This ormatma problems in that effective wildlife 
management trill he external to ranch management, 
thus imposing a rigid vtruotura of cattle add 
wildlife combination.’ on the rancher. Tan varia­
tion in returns to the landowner from the existing 
and potential forms of utilisation have been dis­
cusser in Chapter III and it was noted haw these 
differed from the contribution of each activity 
to toe national economy. Therefore, on optimum 
land nee pattern at a regional level is not likely 
to manifest itself in the same form as the optimal 
l»r>a use pattern for the landca/ner. It should be 
stressed that there are legal loopholes which the 
landov.ner can ere to exterminate the game on his 
land so there is an urgent need to develop and 
improve the channels by which revenue earned from 
wildlife utilisation activities is returned to the 
landowner. In audition, private returns oust be 
raised to the level of public returns. If this 
does not happen the financial incentive for the 
landowner to retain game on his land is likely 
to be inadequate with the result that game could 
be eliminated in fevour of cattle.
Ittplameatatiott Profrleaa

While land planners can determine an optimum 
land ere pattern for e given aree there may be 
considerable implementation problems. In the past 
the Kaanai have shown reluct race to change from
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their traditional way of life. For exmpie, al­
though loans hirvo been offered under the World 
Bank Livestock Jovelopnerrt Plan they were not 
eagerly aooentod with the re sult that Phase I had 
to he attended because all the fttt ds had not been 
trJsnn up- Therefore, although crttle rearing nay 
be m  o p t.irm n  fa n s of land nee in 3ome areas of 
Kajiado district, the Maanri. cannot be forced to 
change from thoir traditional way of life. In 
sa o o cases implementation of an opt imam land use 
pattern may hare to be supported by appropriate 
legislation- As discussed above, in some areas 
it is in the national interest to preserve game 
but it is legally possible for icndouaaru to ex- 
terminate game thua making new legislation nece­
ssary.

C A Comparison of the Potential acvenue- from dame 
Cropping and Qattle jaohjng in District

The following analysis compares the potential re­
venue from game cropping and cattle ranohing in Kajiado 
District. It was carried out earlier in a j studies 
(in 1973) and serves to outline some of the problems 
feeing land planners. For example, this work was done 
before an analysis of cropping costs hud been made and 
as a result an important point emerged. The only fig­
ures for the cropping activity which were available 
when this analysis was carried out are simply averages 
based on the ootrfce experienced by the Wildlife Manage­
ment Project during experimental cropping operations 
and applied to all the technically croppable species. 
Therefore, a much larger croppable population is con­
sidered here compared to the economically defined popu­
lation which uae determined as a result of the analysis 
mode in Appendix h i 1. The result is that average pro­
fit per animal is lower because those species which were



subsequently found us ahovm is Appendix Ilf, not to 
bo viable iuwu bean included* Ebuevor, it con be 
seen from Appendix III1 that these species, namely 
hapal, Ihotasor's and Grant's Gazelle, either yield 
a very small profit or mate a -jaall lo. s, therefore 
tho total rotumn to the district are Rirtllar in this 
analytic to th*K*» discussed in Chapter III. Seen so, 
the principles of thin analysis remain valid and it is 
a. case of adjust in# the values used so core informa­
tion beoonee wtd.Irthla. In addition, the parwnrptionr 
and evaluation criteria, set out emphasi o the problems 
of lack of data and evaluating a subsistence economy.

Ehis is really an exercise to outline one method 
of comparing two specified land use activities ’which 
is set out in a way which attempts to overcome the 
specific limitations of this situation. In this case 
the two activities discussed are gens cropping and 
cattle ranching. £ho game cropping activity was con­
sidered becau e it i« a new fora of wildlife utilisa­
tion in Kajiado District, and therefore, needn to to 
studied. It is compered with cattle rearing because 
this io the main form of land use in that area.

In this case the extreme situation of replaoing 
all the croppable getao specie* by eettle or cropping

uncle of the technically croppablo game population 
in considered. In practice, this situation is unlikely 
to arli^ because while it is feasible that Kajiado 
landowners may remove all the game from their land, 
technical problems prevent crapping in the whole area 
of Aajiado Distrito. For example, there are consider­
able areas where the ve gat at ion, terrain and leak of 
access roads m»fa» cropping impossible. However, in a



situation where l«uk of data ia a limitiiig factor it 
is often easier and u»ox\» helpful to wXiinine the t£»- 
ireniee since tnie gives a ueefttl insist into shat 
mî it ‘be anticipated in practice, and. hence, indicates 
the direction which future research snould take.
tjotnOUldO:̂

The method of comparing these toro fomau of land 
use is exhibited by taking a i articular area, in this 
case Xajiado District, making assumptions about the 
existing and future economic situation, there, road 
then, using these assumptions, compute the revenues 
from each activity. Throughout the paper the principle 
has been to use, vihnre possible, a range of values 
for each variable instead of a single value. This is 
helpful in two ways. Firstly, it dearly shows how 
revenues ohsage as the values of the different variar- 
bles change in relation to each other. And, secondly', 
it enable 3 ravenua from the two forms of land use to 
be compered for situations which have different values 
for the variables involved.

’Sore specifically this approach can be described 
as follows. Consideration is given to the two extreme 
situations of either cropping specific species in the 
game population or replacing those species of game by 
oat tie for beef and aubsistancu milk production. On 
the basis of the assumptions set out in the following 
section, potential revenues have been calculated and 
tabulated for offtake of cattle and game at 5%, 1$,
15# and 20Jo of the total biomass. Potential revenues 
from cattle ranching have been oaloulated at 100̂ , 9&/°i 

8o£, 7# and 6o£ replacement rate of gone by cattle, 
(this concept is defined in the following section).
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For each situation the potential revenue has teen cal­
culated. using current and projected prices. The conclu - 
uione are set out in two parts. The first part compares 
current and potential revenue from gene cropping and 
hoof production If the populations of croppoble gE**, 
3pecieo were replaced by cattle. The second part 
attempt3 to put a value on subsistence milk production 
and include it in the estimated value of the ranching 
activity.

Offtake

•several assumptions have teen made with respect to offtake.

Firstly, offtake is calculated in terms of the per­
centage of biomass cropped and not the raster of animals 
taken off. Use of the biomass concept simplifies the 
problem of comparing offtake rates of game and cattle.

Secondly, it is assumed that the same percentage of 
each species is cropped. In practice there would be a 
higher offtake of fast breeding animals and a lower 
offtake of slower breeding species. The assumption is 
made to simplify the analysis though it is possible to 
put in a different percentage for each specie3.

Thirdly, the average weight of animals cropped is 
assumed to be the same as the average weight of the 
herd for the purposes of calculating the number of 
nirfwg produced. Thus, estimates of akin and hide re­
venue will tend to be on the high side.

Fourthly, although the killing out percentage will 
mazy between species, an averags killing out percentage 
of 50$ is assumed for game. Although it usually is 
higher than this far individual gam animals it is 
assumed that teoause some carcases will be condemned,
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tha overall production of edible neat will be 5(# of the 
biomass cropped.

Beplfieepeot of Game fry Cattle

The replacement rate is defined as tbs biomass 
(total animal might which is supported on a given area 
of land) of cattle which can replace the existing bio­
mass of game expressed as a percentage. Thus, for 
example, a 60^ replacement rate indicates that on a 
given area of land each 1,000 kg of game biomass could 
only be replaced by 600 kg cattle biomass.

Par simplicity' s oaks in this analysis it is 
assumed that all the croppablo specie a are replaced by 
cattle and the average replacement rate is used. In 
practioe the replacement rate will fall as cattle first 
replace species with which gracing competition is great 
until they are replacing species with which there is 
leas competition for food. 1 graph of this situation 
is likely to toko the following form (shown in Figure 
IV11 at the end of this chapter).

It hae been assumed that cattle would only replace 
the technically potentially croppablo game species* 
wildebeest, sebra, Grant's and Thomson's gazelle, impel a, 
eland and kongeni. However, these spocies do not com­
prise 1QC$> of the game biomass so that if all game was 
replaced ty oat tie the potential cattle biomass would 
be Mgfrfti1 than indicated in this paper. On the other 
hand ouch of the biomass being replaced would be ocm- 
poced of species which have a low level of competition 
with cattle, e.g. giraffe. Also, the question of com­
plementarity between cattle end game hae been excluded 
from the following calculations because, firstly, there 
is a shortage of quantitative information on this
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uubjoot, and, aecoodly, tho coctroae aituafcion of replac­
ing all cropphble -pocioo ty cattle is being conoidorcd 
here so that the inclusion of oorcpletaontarity factor is 
loos pertinent.

Current Prices and Coot^
Tha following assumptions ore taado about ooato end price a i

Firstly, the overagB whole sale price for dressed 
gsjae neat la Sia.3/50 per kg.

secondly, the price for skins varies according to 
species. see Tabic IV'11.

ffiiirdly, cropping costs are based cn information 
gained during experimental cropping operations ly the 
Wildlife Management Project. Fixed oestp which include 
depreciation, heed offioe and management expenses end 
setting up costs axe assumed to he dhc.676,375/— per 
annum. Variable costs include processing costs, main­
tenance of equipment, helicopter hire end those labour 
coats which vary with the level of production are 
oaaimed to be -Jas.0.61725/- per kg meat produced.
These figure a axe for use in the arithmetical calcula­
tion of cropping eootu only and therefore appear more 
precise than wan justified fciven the existing state of 
knowledge when thin analysis was made. In determining 
the net revenue from cropping, revenue from tho sale 
of îrtwn as well as meat rmst be set against these coots.

Fourthly, the sale price of cattle is dha.l/20 per 
kg on the hoof.

Fifthly, it is aesuaed that if oattle were to re­
place game they would incur dipping cowts of .iwi.ic/- 
por head per r̂ nram «nd. veterinary courts of -4u».2C/— par 

head per annum.
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sixthly, although no labour costs as such are in­
curred ob group roaches, labour costs are included in 
the cropping operation* Therefore, labour charge< 
have been included at the rate payable or ooonarcial 
faros - 150 cam par herder at dhs.2<V- P0* month.

Seventhly, no capital costs are included in the 
cattle ranching activity because under traditional 
methods of management, capital investment la assumed 
to be nil* dipping costs have bean included above and 
obviously the construct ion of a dip represents a capi­
tal co t. In this case it is assumed that the cost of 
constructing the dip is sufficiently lev. end the capa­
city of ouch a dip sufficiently hi#i that the capital 
cost incurred is included in the annual dipping co ta 
of dha.ic/- per head.

Projected Prices god Costa

Livestock production in Kajindo District ia being 
improved under th VJorld Bank Livestock Pevelopraerrt 
Flan. A series of assumptions about costs and prioes 
after a period of five years has been made and the 
resulting potential revenues calculated.

firstly, the prioe of gene meat will rise by &>/-• 
This rise is c-Gsuaod because beef prices are projected 
to rise by 905% under the brld Bank Livestock Develop­
ment Flan, increased, exports of beef will reduce homo 
supply end livestock development will result in reduced 
availability of lot/ priced moat•

secondly, the prioo of sebra skins will rise to 
dhs.450/- each and the average prioo of other gome 
■ Jcina will rise from ->k;j *40/~ to JhsJ)5 /~ each duo to 
increased demand by the tourist industry.
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Thirdly, it io assumed that overall cropping coots 
will rice 1y duo to the increasing demand for re­
source-. (s.g. skilled labour) associated with econaaio 
development.

Fourthly, the solo price of cattle on the hoof will 
rise to 3hs*?/30 per kg as projected in the Uorld Bank 
Livestock Development Plan.

Fifthly, it is assumed that dipping and veterinary 
oosta will rise by 20,j due to increased u~a, and labour 
coats by 5C£ because of the increasing demand for 
skilled labour.

sixthly, no capital costs are induced for the same 
reason as above. however, it oust bo reasonjered consi­
derable investment in livestock davelopmont is being 
carried out under the World hank Livestock development 
Plan (e.g. breed improvement, uertor devclopmoat) and 
same of the rise in beef price will be due to better 
quality neat resulting from thin development.

Conclusions

I Comparison of the Potential doyoaue-. from Cropping and the 
dale of Cattle

On the basin of the assmaptioos sot out earlier the 
Tables at the end of this chapter build up the potential 
total and net revenues from the two alternative land use 
activities of cropping and cattle ranching. In this action 
only revenue from the sale of cattle is taken into cooount in 
determining the value of the ranching activity. The follow* 
ing section iri.ll be taken up with a justification for includ­
ing tho value of oubeirrtenoe oilk production end the effect 
of thic on the value of production by tho cattle sector.
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vfoing the information in Tabid IV" Tabid w 1 1 1 goaa 
on to build up the total revenue from cropping at specified 
offtake redes at current prices. Tabla 3V17 sets out the 
potential revenue from the stale of ofttlo at various replace­
ment and offtake rotes (again at current prices) if cattle
were to replace 59330. Tables IV1 1 1 end give rise to

VITable IV which gives the net revenuea fren these alterna­
tive load uses* It la immediately apparent that cropping 
is the more profitable land use whatever offtake rate 1b 
taken in the 3-20$ range. In fact, not revenue fron ecttlo 
sales at a 20$ offtake rate end 100$ replaccoent rate is 
approximately 25$ of the net revenue from cropping at the 
9$ level. Purihornore, it is interesting to note that the 
breakeven point (i.e. where total coots * total revenue) 
for cattle production is very hi^i (approximately 10$) 
whore as cropping is profitable even at the 3$ offtake level.

If ue study the situation at projected prices a similar 
situation is found to exist. Table IV* lays out the poten­
tial total revenue from cropping while Table 17" 1 gives the 
potential total revenue from the sale of cattle. These two 
Table - ere used to build up Table IV*** uhich sets out the 
net revenues from these two activities. It can be readily 
appreciated that fct any given level of offtake, cropping is 
the more profitable activity. In fact, cattle offtake has 
to reach a 17$ level at a 100$ offtake rate before it is 
earning net revenue comparable to net revenue from cropping 
at a 3$ offtake level. The breakeven point for cattle pro­
duction is lower than set current prices but still very much 
an the high side at approximately 12$ offtake rate especially 
when cropping la profitable at even the 3$ level.

It may be argued that these figttro i are biassed against 
cattle production for roweral reasons. Firstly, labour 
costs (Jhe.l,156,263/- et current prloes end dhs. 1,734*422/-
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at projected prices) have been included vhcrecs is .the 
typicil JSaaaai situation the opportunity co'-t of Inborn- 
approaches aero. Even adding hack labour charge a for any 
given level of offtake* net revenues from cropping exceed 
those from cattle, see Tablet; 1 and n F u . At current 
priooa cattle offtake would havo to he 20$ at 100$ replaco- 
oent rate to generate & a»t revenue equivalent to that 
earned by cropping at t ̂  level. At projected prices the 
discrepancy is less marked but even so cattle offtake oust 
he approximately 13*5$ at 100$ replacement rate to earn the 
same net revenue as cropping tsfc a 5$ offtake level, second­
ly, if cattle were to replace all gmo it would be possible 
to put on a greater biomass than indicated in this paper 
because only CTOppable species have been included (a-g. 
buffalo). In practice it is virtually impos ibl© to esti­
mate the extent of this increased biomass because of lack 
of data on aaiael m&atberc and coapetition between cattle 
and those species. Thirdly, it must be remembered that it 
Is re.vjona.bla to expect lo»jer offtake rates for gaae com­
pared with cattle. In the first place there ia leas oppor­
tunity far clcee ooatrol and manipulation of population 
structure, find in the second place, come game animals are 
being utilised in other ways, that is for hunting end 
live capture. However, ee discussed in Chapter III, the 
return on a per animal hocis for all species except wilde­
beest, ia greater from hunting and capture than it ic from 
cropping.

Therefore, given tha assumptions set out earlier ia 
this p.per cropping is shown to he the mare profitable 
activity when it is compared, with sale of cattle, however, 
it Bust bo reoemberod that in practice, for the reasons 
aet out previously, it will be impossible to crop the whole 
of the technically oroppablo population. Ic order to achieve
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a  g iv en  o f f ta k e  le v e l  i t  w i l l  probably be necessary  to  ta k a  
doub le  th e  percen tage  redo o ff ta k e  from tiu it  h a lf  o f  tb s  
p o p u la tio n  v/kicii lu ib itc to a  oroppable u rea :;.

However, th e re  are sorae very  -M>und rea so n s  f o r  in c lu d ­
ing th e  v a lu e  o f cubeie%once milk p ro d u c tio n  in  th e  ou tpu t 
of the ran ch in g  a c t iv i t y .

II Coopariogn of Potential deyanu©fron Cropping .gad yi^t^ Aapclm^ 
(including the value of subaisiaaoe milk production)
Justification for including the Vulue.of jubs.iot.anoe riilk 
Production

On th e  question  o f e v a lu a tin g  t r a d i t io n :  1 ran ch ing  
a c t i v i t i e s ,  two schools o f t h o u ^ t  e x i s t .  On th e  one hand 
th e  v . lu a  o f m ilk  produced fo r  hw*ai ooaisirtJption i s  ig no red  
becau vq i t  does not e n te r  the  cash  oconony. On th e  o th e r

m ilk  foxi38 an im portant and e s s e n t i a l  p a r t  o f th e  
Ifcaaci d ie t  which th ey  are  c u rre n tly  unablo to  a a t in f a c to r i ly  
rep lace  ^  to  low incomeu and poor d i s t r ib u t io n  of food .
Also, th e  A g ric u ltu ra l Finance C orporation , which i s  respon­
s ib le  f o r  d isb u rsin g  liv e s to c k  inprovonent funds under the  
•I'arlu Bfiik L ivestock Development P la n , i s  concernsd w ith  
improving m ilk  production  per cow, th e  in te n tio n  b e in g  th a t 
in  th e  l ig h t  o f low in f r a  . t ru c tu ra l  development in  K ajiado 
District, group ranch©j  should con tinue to  produce m ilk  f a r  
their out conraraptioc. I t  can be argued th a t  to  count milk 
production and beef production  r e s u l t s  in  ovorevaluut ion  o f  
the ranching a c t iv i ty  but t h i s  i»  n o t nocoa « r i l y  th e  cnee.
Milk production can be thought of in two parts! that which, 
ie used for human consumption and that which is utilised by 
the calf. In tha case of the former it ie valued at & 
price which will be diecusoed Inter. The latter ie given 
no vtlue because it is pert of the pcoeeaa of beef produc­
tion and hence included in the value of the finished beef 
animal. As some of the milk is being utilised by people,
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fewer calves can “be roared on tic remaining till:, therefore 
in a combined milk and calf production activity tha estimated 
potential revenue from "beef production will be lower than in 
a "beef only production activity* Therefore, if we adept 
this method of estimating milk production in two parts and 
taking an appropriately lower level of be of production,
(i.e* the level of beef production which the Maesai are 
currently achieving and expect to achieve in the future 
because they are operating a ooabined milk tnd beef produc­
tion activity) there in no element of double counting.

Having studied the argmaent in favour of including an 
element far the value of nrilfc consumed, how should thin milk 
be priced? Several criteria could be need* For example, 
the retail price of milk (*hs.1/0G per litre) may be taken 
iiinoe this would be the price the Maanai would have to pay 
for milk if they were not producing it from their own 
cattle. In other words, it is the cost of maintaining their 
existing diet. One could, take the wholaoal© price (88 cents 
per litre) which is the value of the milk if they were to 
soil it, though this price is fixed by the Sovemnent, and 
therefore, is not noceccarily at the level which would 
exist in a free market. Alternatively, either the produce 
tion or opportunity oootn could be weed.

For the purpose- of this paper the wholesale price of 
88 cent': per litre leo: 18 cents for transport co ts is 
takan. Use of the retail prioe may ovor-entimate the value 
as the are likely to buy cheaper 'substitute foods.
Apart from the problems of calculating production end oppor­
tunity oocta they ere likely to be an undermost urate because 
in an area such &e Kajiado there are few alternative land 
ucec and also a traditional method of cattle management is 
operated.
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u?oxiog
Pirjtly, it ia assured that ia the current situation 

33% of the herd is composed of bilking female? giving on 
average a. yield of 1.22 litres per day. (This estimate 
was made "by David Western for Aabo^eli). Hence, the value 
of the daily yield per oow is rounded to ;fcy.0.875* Any 
livestock development is aimed at maintaining total milk 
production (i.e. the number of females is reduoed hut the 
calving interval and yield per lactation is improved). 
Therefore, the total level of milk production has been 
calculated using the above figures since it is anticipated 
tint this figure will at least be maintained.

Jeoondly, in order to calculate the number of milking
female g it was an turned that the weight of a breeding female 
was equal to the average weight of the herd vhioh is 
currently taken to be 180 kg.

Thirdly, if cattle replaced the croppeblo game species 
then it io assured that given a 1CC% replacement rate, the 
total cattle population of Xajiado District could increase 
Ty 120,446 heed of cattle, for the purpose of thie analysis 
it i- assumed that breeding females and hence milk produc­
tion would Increase by a proportionate amount. The value of 
this increased milk production is included in the calcula— 
tion~> because it is assumed that it will be utilised to 
feed the growing population of Kajiado District and/or to 
raise current consumption levels replacing other inferior 
types of food.

Fourthly, it is assumed that the farm gate price of 
milk (i.e. wholesale price) will increase by 20% due to 
increased demand resulting from an increase in population 
tmA the planned overall rise in the standard of living 
leading to a greater consumption per capita of dairy pro­
ducts.
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induction,;
Vliile it has just been shown that aroppins is more pro­

fitable than cattle ranching, if the value of subsistence
io41k production is included in the calculations the situationyis completely reversed. Table IV sets out the total revenue 
from milk and meat production at corrent prices and Table

Sees on to build up the net revenues from cropping and 
cattle production. Clearly these figures indicate that 
cattle rearing is a raore viable proposition since even at a 
IO56 offtake rate, net revenue from cropping is leoe than net 
revenue from cattle ranching at a 5C$ replacement rata and a 
5$ offtake level. The .situation becomes leso oiagerrated. as 
the offtake rate rises but even at a 20$ offtake rate the 
replacenwnt rate oust fell to 70$ before cropping becomes 
fiore profitable. Eowuver, the replacement rate would depend 
on the ecology of the area under discussion.

The seme picture ia apparent when consideration is given 
to potential revenues at projected, price-. Table IV* builds 
up the total revenue from cropping !®d Table IV*1 sets out 
revenue from sale of cattle and the value of milk production. 
Table IV*1̂  uses the data from these two tables to show poten­
tial net revenue a from cropping and cattle rnnohing for neat 
production and subsistence milk. It can be seen that the 
game offtake rate front be at the 10$ level before it produ- 
003 a net revenue equal to cattle production with on offtake 
rate of 5$ and a replacement rate of 60$. At higher offtake 
levels this difference is less accentuated but oven so it is 
still ’ignifleant. For example, at the 20$ offtake level, 
replacement rate haa to fall to 70$ before the net revenue 
produced is leas than the net revenue from cropping. The 
arguments, sot out in the first part of this conclusion, 
which indicate that the r~venue from cattle production may
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to  underestimated still apply. These arguments include, 
firstly, the question of whether or not labour charges should 
he included in the ranching activity (see Tables IT** end 
# ) .  secondlyt whether cattle would, in practice, replace 
all speoiea of gema and not Just the eroppable ones and 
thirdly, cattle offtake rates are expected to be above poten­
tial sane offtake rates. Thus, these three aspects suggest 
that revenue from oat tie production would probably be in 
exes53 of that indicated asking the advantage of cattle 
rearing even greater than the tables show.

Conc;lu._icm

In conclusion, three points should be emphasised.

Firstly, assuming that labour would not be paid in oaah 
in the cattle rearing activity, then, the net oaah flow situs- 
tion would be as indicated in Tables 1? ~ (current prices) 
and IF (projected prtces). At low levels of offtake, 
below approximately 14$ at current prices and below approxi­
mately 9 at projected pricoe the cash flow is negative. 
Therefore, although the tables show that if the value of 
subsistanco milk production is included in the calculations 
thou eattle rearing io of greater value than cropping, the 
rancher could not operate a ranching activity at low levels 
of offtake. This is, obviously, of great significance in 
economic planning.

secondly, it has bean shrnm that given tha assumptions 
mads in this analysis, cropping ia more profitable than 
cattle ranching but ones the value of subsistence milk pro­
duction ie included the situation is completely raver aed.
This is a very nice example of the anawor one gets depends 
ing on the assumptions mode in the first place.

Thirdly, cropping cot titutea only one form of wildlife 
utilisation which does not necessarily exclude other forms 
of utilisation snd which are currently mere profitable. In 
other words, revenue from cropping fora.’ only one part of
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Figure IV1. The Optimum Combination of Cattle and Came on a 
Given Parcel of Rangeland.

217

Figure IV11. The Relationship between the Replacement Rate and 
the Cattle Biomass.
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1 «3. All Tables have teen cosputsd to tvo decimal places and 
then pounded "but it should bo remarfboTed that they .are 
te.eed on date which is not necessarily reliable enough 
to merit such a degree of scotirncy. -*ny discrepancies 
ere due to rounding.

TABLE IV1. Tlhi BIOiiAdd CF CBOPPAgUt ~>FaClLiL IJM K&JIADQ afrflPaiUT

doeciec Vo.*
Avorego 
Weight •

Total
Biomass

(kg) (**>
Wildebeest 59,392 190 11,284,430
0rejTt#3 Gazelle 25,207 40 1,006,200
Zebra 27,770 200 5.554,000
Kongoni 16,175 120 1,941,000
Impel a, 14,224 40 568,960
Tiioraaon* a Gazelle 3,716 17 63,172
Ml twfl 3,151 400 1,250,400
TOTAL 143,635 21,680,292

* Lute applied by the UICDP/FAQ Management Projecta.

TABLE IV11. Till.- VAIiUL OP G&ffi JKJ11Z

Value of
p̂eciec JdL u

{J a u .)

Eland 23/-
Teooaon'e Gazelle 25/-
Kongoni &/'
Impair. 25/-
Grantve Gazelle 35/-
kdldetee.it 50/-
Zebra 300/-
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TABLUJV^. TOTAL ilZV'.imi PROM CROPPIM AT CUSHaKT PRIĈ C
Heat

Bionass
Croppable

Production
.(Mr)

50$ K.0.$
No. of
Zebra

okina
Others

Value of 
Neat

dha.3/5C/kg
Value

Zebra
of dklas (Sho.) 
Others Comb lead

Total 
Hevenue
(aha)

9$ 1,064,015 542,007 1,388 6,093 1,897,026 416,400 239,168 655,568 2,552,593
10$ 2,168,089 1,064,015 2,776 12,186 3,794,051 832,800 478,335 1,311,135 5,105,186
19$ 3,252,044 1,626,022 4,165 18,280 5,691,077 1,249,200 717,503 1,966,703 7,657,779
20$ 4,336,058 2,168,029 5,554 24,373 7,588,102 1,665,600 956,670 2,622,270 10,210,372

iQMi. aaraws r a a i oam or oamm  at cuaaan: racm
©> Biomass droppable 

(kg) at 100$ re­
placement rate

Total uovanuo from nale of "beef cattle at Chn.1/20 kg

100$ 90$
Replacement Rate 

8G$ 70$ 60$

5$ 1,084,015 1,300,818 1,170,736 1,040,654 910,572 780,491
10$ 2,168,029 2,601,635 2,341,472 2,081,308 1,821,145 1,560,981
15$ 3,252,044 3,902,453 3,512,207 3,121,962 2,731,717 2,341,472
20$ 4,336,058 5,203,270 4,682,943 4,162,616 3,642,289 3,121,962



■BSfifrS. FBQH PAg^. P^PiCgXQg { MILK AMD CATTLE ^ u )  AS CURl̂ BT PMCBJ

Total Revonuo (3ha.) from milk and sale

a Ban

of beef oattle Value of Hilk
100$ 90S4 80$ 70$ 60$ Production (ihs

55s 12,398,141 11,158,327 9,913,513 8,678,698 7,438,884 11,097,323
10$ 13,690,953 12,329,062 10,959,167 9,589,271 8,219,375 11,097,323
15$ 14,999,776 13,499,798 11,999,821 10,499,843 8,999,865 11,097,323
20$ 16,300,593 14,670,534 13,040,475 11,410,415 9,780,356 11,097,323

IV71, MET HLTTBMUS3 ItMW QBOPPIffl AID iiAfcS OF .PATOUS AT CURRENT PRXCEJ

Not Ho venue from Cropping 
(aha.) 100$

Set Revenue from sale of Beef oattle (Ohs.) Replacement Rate
90$ 0Qg& 7<?6 60$

3$ 1,541,663 - 3,468,845
>

- 3,121,961 - 2,775,076 - 2,428,191 - 2,081,307
1 $ 3,759,701 - 2,168,028 - 1,951,225 • 1,734,422 - 1,517,619 - 1,300,817
19* 5,997,738 - 867,210 - 780,489 - 693,768 - 607,047 - 520,326

2 $ 8,*93,776 433,608 390,247 346,886 303,525 260,165
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\  KST aSVHWU C0^J)_]«m$ PALS CP C A m a  AT CURIE«P PKIC&J
Replacement Rate

10# ,9# 0# 7 # 6056
(Jha.) (*») Cato) (Sto) (She)

& - 2,312,3^3 - 2,001,307
• 1

- 1 ,850,050 - 1,618,794 - 1,387,538
1C# - 1*011,743 - 910,570 - 809,396 - 708,221 607,047 1
13* 209,073 260,165 231,258 202,351 173,444
20$ 1 ,589,890 1,430,901 1,271,912 1,112,923 953,934

TABLB ivv i n . Ear pack c hq fp h w _a w  c.w  pnapwrioa tereigcMKB muc asp cattle o u & i)

AX GUiiiCJMT PRIC3J

Rot Revenue Sot Revenue from Bilk production and solo of l»ef cattle (she.)
from Cropping

(&s«) 100?& 9 #
Replacement Rate

8 # 70^ 6 #

& 1,341*563 7,620,479 6,065,631 6,102,783 5,339,935 4,577,087

1 $ 3,759*701 0,929,297 8,036,367 7,143,437 6,250,508 5,357,578

5,977,738 10,230,114 9,207,103 8,184,091 7,161,060 6,138,069

2 $ 8,195,778 11,530,931 10,377,839 9,224,745 8,071,752 6,918,559
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KLT R■MWJU ( JCCLirjDO LABOUR COJT:i) FROM CA5?TLLi PRQjJlCTIOH (JIBSI3PAHCE MIUC AM) CATTL3
*alb^  as? currish? paicaj

RopluooaentjHato
100$ 9<$ 80$ 70$ 60$
(3ha) (^8) (3ha) (Sib) (iiis)

8,784,762 7,906,286 7,027,809 6,149,333 5,270,857
10,065,579 9,077,021 8,060,463 7,059,905 6,051,348
11,386,397 10,247,757 9,109,117 7,970,470 6,831,838
12,687,214 11,418,492 10,149,771 8,881,650 7,612,329

A TOTAL I auu PBOM CRQPPim Ag PiPiacgESP itohj

Valuo of Moat 
Production

Value of Jkina (Jha.) Total
(Uha5/60 per kg) Zobra Othorc Combirod Qsvonuo

3,035,241 624,600 274,196 898,796 3,934,037
6,070,482 1,249,200 548,393 1,797,593 7,868,074

9,105,723 1,873,800 822,589 2,696,389 11,802,111

12,140,964 2,498,400 1,096,785 3,595,185 15,736,149



T C A C T I * J  ̂PRQ.OEKJTIOR l̂ DP3Ita?AlCl? W C AKD GACTLS JALiid)
AT PBOJOCTriP PRIC3»

Total Revenue ffora salt of beef cattle (She.)
10#

Replao,
90#>

uaent Bate 
8(# 7 $ 6<#

2,493,234 2,243,910 1,994,587 1,745,264 1,495,940
4,986,467 4,487,820 3,989,174 3,490,527 2,991,880
7,479,701 6,731,731 5,963,761 5,235,791 4,487,820
9,972,934 8,975,641 7,978,347 6,981,054 5,983,761

TABLS l / 11. « g  RCTliMUas FROM CROPPING AMU oALR OK (JATTLK AT PROJECTED PRICS3

Not Revenue Hot Revenue from sal* of Beef Cattle (dha)
from Cropping 

(dhc) 10C# 9006
Replacement Rato 

80$ 70S*

®ij 5# 2,417.642 - 3,577,245 - 3,399,520 - 2,861,796 - 2,504,071

1 $ 5,849,846 - 1,084,011 - 1,155,610 - 947,209 - 758,808J3 15# 9,262,050 1,409,222 1,268,300 1,127,378 966,456

2(J/j 12,714,255 3,902,456 3,512,210 3,121,965 2,731,719

Total Tala* of 
Milk Prouuotion

(iho)

13.316.788
13.316.788
13.316.788
13.316.788

60J6

- 2,146,347
- 650,407 

845,533
2,341,474



TABL3 If*111. 1ST H3VSKDE (EXCLUDIKO LABOOR COJT.̂  FROM SALE (X? CATTLE AT ?:tOJ XIT Jj; PRlCî

100J& 9 #
Replacement Rat* 

80* 70* 60£
(jlw) (aw) U w ) (Jhe) (•ihfi)

5* - 1,342,822 - 1*658,540 - 1,474,258 - 1,289,376 - 1,105,693
1<# 650,411 585*370 520,329 455,288 390,247
1554 3,143,645 2,325,260 2,514,316 2,200,551 1,386,187
2 $ 5,636,873 5.073,190 4,509,503 3,945,815 3,382,127

TABL3 i / w . SET RWBIW.J FitOH CllOPPIia MIC
at piaw^nt-a) prices

CATTLE PRODUCT IQS (

Wet Revenue Hot Revenue from Milk Production and sale of Beef Cottle (as)
from Cropping (3ha) 1005& 9 #

Replacement Ratio
8056 7031 6C51

• d & 2,417,642 9,739,544 8,765,589 7,791,635 6,817,681 5,834,726
1# 5,849,846 12,232,777 11,009,499 9,786,222 8,562,944 7,339,666

1# 5,282,050 14,726,011 13,253,410 11,780,809 10,308,208 8,835,606
1

§ t
&

20/ 12,714,255
» t

17,215,244 15,497,310 13,775,395 12,053,471 10,331,547



TABLEJjV^. HBT ^VKMUK (KXC1
MILK AMD CATTLE, jALS^ AT PROJSCTiSD FRICd3

8

Raplaoamen-fc Data
100?4 9 8oj6 70* 6<#
(3hs) (am) (Shs) (*m)

535 11*473*966 10,326,569 9,179,173 8,031,776 6,884,320
1055 13,967,200 12,570,480 11,173,760 9,777,040 8,380,320
15* 16,460,433 14,814,390 13,168,347 11,522,303 9,876,260
20/» 18,953,667 17,058,300 15,162,933 13,267,567 11,372,200
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CHAPTER V

A. oUHHAHI OP THS PBCBL3MO O f DETSEMIHIH3 
OPTIMUM WILDLIFE UTILISATION PATTERBo
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intention of this chapter io to bring together 

ly the problems which hare been discussed in this 
^••Bia, and hence, outline the most urgent areas of

arch. In conclusion the future status of wildlife in 
^Bjiado District is discussed.
A^^Brnary of the problems of Including Wildlife Utilisation 

in î uvi i>lanaing.

The desire for economic development in Kenya leads 
*to the need for careful land planning so that the available 
resources can be utilised in the most efficient Banner.
Qb  a conceptual basis the land planner is faced by the 
question "Who is supposed to benefit from land planning?" 
Economic development of a particular area will benefit the 
country as a whole but it nay sot necessarily benefit the 
people of that area in the way they desire. For example, 
land adjudication and the setting up of largo commercial 
cattle ranches in Kajiado District will benefit the Kenyan 
economy by producing large amounts of export quality beef, 
however, this involves changing the Naaoai from their 
subsiataaoe economy nnd nomadic way of life to a cash 
oriented economy and a sedentary way of life. The Haasai * 
themselves have demon, trutod that such a change may not 
be in their interests. In spite of the changes which have 
bean occurring around them they are reluctant to toko up 
the loans offered by the Agricultural Finance Corporation 
which would assist them to set up large commercial cattle 
ranches. This aspect has been raised in Chapter IT.

The two major forms of utilisation requiring research 
are the viewing activity and the hunting industry. In 
spite of the fact that these two forms of utilisation are 
touch more important economically than cropping or capture, 
relatively far leas in known about thorn. As a result of 
the experimental cropping carried out by the Wildlife



Project, th e  data from  which i s  s e t  ou t in  th e  
^ PCl̂ e o * ^o rk ia ig  3>ecun»nt on C ropping, th e re  i s  probably 

information to oaks an adequate a n a ly s is  o f  th e  
p o t e n t i a l  w w a a s  from cropping. Likew ise, g iv en  aooeos 

raw data at the Ocme .Department of th e  M in is try  o f  
Wildlife and Tourism th e re  is adequate knowledge o f th e  
oaptnrre activity.

Viithin the t o u r i s t  s e c to r  th e  most l im i t in g  fa c e t  i s  
t h e  lt:jck of knmwledgB o f  th e  demand f o r  v iew ing . In  
other words the g en e ra l r e la t io n s h ip  between th e  number 
of tourists and th e  c o s t  o f v iew ing i s  unknown. In  prao» 
tice, the demand fo r  each p a rk  w il l  no t be th e  name because 
they offer d i f f e r e n t  a t t r a c t i o n s .  F or example, consider 
Ataboseli and S a iro b i E a tio n a l P arks . There i a  an e x c e lle n t 
view of Mount K ilim anjaro  from Aobonoli and i n  a d d itio n  
certain species, such as o lo p h a n t, oryx and gorenuk are  
found there, but not i n  N airobi Sot to n a l P a rk . T herefo re , 
a touriot would be w ill in g  t o  pay more to  v i s i t  M boacli 
but Lev, ouch is not known. I f  t h i s  in fo rm ation  was kco-m 
it would be possible to  s e t  th e  combined t r a v e l l in g ,  acco­
mmodation and en tran ce  c o s ts  o f  v i s i t in g  & p a r t ic u la r  p a rk  
at a  level euoh th a t  returns from vieuing a re  maximized 
without the capacity of th e  park  being exceeded, secondly , 
it is nsoessary  to ensure that the  view ing revenue i s  
distributed between th e  involved p a r t ie s  (M in istry  o f 
Wildlife and Touri n, tour o p e ra to rs , lodge owners and 
landowners around the Parks) in such a way th a t  t h e i r  pri­
vate returns reflect the national returns from this activity 
As discussed in Chapter III t h i s  i s  not th e  case at th e  
moment the necessity that thin should be so i s  fully 
considered there. To this end a  system of income redistri­
bution needs to be introduced.
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are two pressing exone of research. within the 
^citin3 sector* Firstly, the demand for hunting by real— 
^onto and non-residents needs to be determined. lore 
pc^ociaaly it is necoseexy to datermine the relationship 
‘bot'Liaoa the total fees payable for shooting an aitinal of 
e  <diven species and the nanbor which would be shot at 
tlir.t price, Jocondly, the potential offtake of a given *■ 
population moot be determined. This is a oigrdficant 
Point be canoe too high offtake will result in the popula­
tion being depleted to the detriment of future returns 
sad a too low offtake means the potential returns are not 
being fully reaped. Put another way, it is necessary to - 
know the minimum population necessary to yield the offtake 
whioh will mecdmiiae returns from hunting. Offtake rate 
formulae have been developed is Chapter III* Shea© formu­
lae hnve been deliberately constructed so that they oon 
be applied to a]J hunt able as well as eroppeblo species. 
However, as pointed out there,we do not currently have 
adequate information to utilise these fornmlre end there­
fore the collection of the data outlined there is a press­
ing area far research by zoologisto.

It can be ergoed that the ayrten operating currently 
is idoqn&ta. In practice the actual offtake is determined 
by the banters* demand far a particular opeoioa at the 
total fees payable for shooting that type of animal. The 
offtake i3 only limited if tho population appears to bo 
declining, labile this might have been adequate in the 
peat, wo are now facing a situation of increasing pressure 
from other forme of land use. In the oaso of Kajiado 
District, the moot significant pressure is from tho World 
Bank Livestock Development Plan and it is not simply a 
neod to obtain some return from Wildlife Utilisation. The
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IaQ*ii,nta roturn frara bunting can be determined on tbs bwsis 
°x uluj nature of ttanmn for bunting -and the potential off— 
■fcofce fron a given wildlife population. tales s tiia maalamm 
r'utumn are obtained then the level of utilisation will be 
lover than it should bo to the detriment of both the indi­
vidual landowner and the national eccnooy as a whole.

If the areas of research outlined above far both the
lttmting end tourist industries were fulfilled then it would 
■he possible to carry out _c curst a lend planning. 3inoo 
"this inf Croatian is unknown at present project ions for 
thoae two activities have to be baaed on aeaaayt&ans whioh 
is not 'satisfactory as the aruwora obtainod will only bo 
as good as the accuracy of the assumptions on which they 
era ba-iod.

In addition, there is a need to select investment ju 
techniques go that different enterprises can be compared 
on the same bads. Since wildlife is & renewable natural 
resource the appraisal techniques often used in the livo- 
stook sector racy give noo-censiosl results when applied 
to wild]ifo utilisation activities, thus preventing s 
oorapariHon of the return-: from these enterprises. For 
example, livestock men may evaluate their enterprise by 
expressing net revenue as a percenters of the capital 
investment in the livestock itself. However, as far as 
the landowners of Kajiado District are concerned, it 
required no capital cost to put or keep wildlife on their 
land as it is already there. This is particularly true 
for those ranches around hmboseli and Nairobi National 
Parks as they are the wet season dispersal areas for 
those paries. Therefore, if net revenue is expressed ae 
a percentage of the capital investment in livestock, 
mathematically the answer is infinity, which is meaning-
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for the jwrpoae.j of practical land planning. la 
tlid. situation it is necessary to carefully define the 
variotti typos of coat in 3&ch activity and easaro that 
■fcllo aaao coots said returns are being oOTpcrod. If this is 
not loco and unlike costs and returns are compared the 
nooults obtained can bo highly misleading*

hy the earns token the subsistonoe eoonoray of the 
Bonsai needs to be examined sad ©urinated in such a way 
that it can be compared with the other forren of aash orien­
tated activities which aî rt replace it. The problems of 
daeling with a subsistence economy have boon outlined in 
Chapter Tff end this is definitely an area, urgently reetdre- 
ing extensive research.

Finally, an outstandingly important area of research 
can bs broadly defined an the relationship between live­
stock and gt'ije. This is principally concerned with the 
trade-off between oat tie and game in physical te rm s. In 
other words, economists need to toow tbs Ixiaoaas of cattle 
and/or game which a given area, oen support no that they 
can calculate the optimum eoonmio mix of species*

11 !Eba_ Future status of Wildlife in. feliadg. î jtgx.Qt
On the one band the UHDP^AO bildlifo ‘knugement is 

researching various aspects of wildlife utilisation and 
nsragerasat end organising rTildlifc Utilisation in Kajiodo 
District* On the other hand, the VJorld Bank Livestock 
Development Plan is being implemented there and tains to 
increase the quality and quantity of beef production* It 
in the outboxs opinion that the letter project will hove 
a higily detrimental effect on the future status of game* 
There cafe two principal renconn for this*



232

Firstly, under this plea watering points are toeing 
constructed, in areas which were previously inaccessible 
to cattle toooett -o of their distance fron water. However, 
the A^ioultural Finance Corporation which is responsible 
for providing credit cad gnidanoe for the schemas baa no 
legal powers to control cattle numbers. The ro nit will 
toe that instead of more (prosing toeing available for the 
setae number of cows there will simply be on increase in 
cattle numbers, accentuating the overstocking problem 
which already exists. The increase in cattle stocking 
will lead to greater habitat destruction and a further 
reduction in carrying capacity. This will influence the 
irildlifo population in two ways. Firstly, by constructing 
watering points in arid areas the game in that area will 
toe pushed out by the cattle that move in. Ihe extent to 
uhich the game population is reduced will depend on how 
favourable that area is for cattle. Secondly, the problem 
of habitat destruction and reduction of carrying capacity 
as a result of overstocking also influences the game 
population since destruction of habitat reduces the carry­
ing capacity for game as well as cattle. It may toe argued 
that a given area should be stocked to tbs carrying capa­
city under good conditions and then when the carrying 
capacity falls because of drought, overstocking and habitat 
destruction are avoided by taking off the appropriate num­
ber of cattle, however, the principal abbatoir for Kajha»io 
district io at Athi River and it has inadequate facilities 
to take off a large onou^i number of cattle in a short 
enough time to alleviate grazing shortage and habitat 
destruction problem,. Obviously it is not an economically 
viable proposition to oonstruct an abtoetoir largo enough 
to copo with a large and rapid offtake since such ca off­
take would only be necessary daring severe droughts and 
for the majority of time it would be lying idlo. In  any
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case even if it were possible to achieve an adequate 
offtake theae cuttle would have to be replaced from ucrae- 
“horo in order to build up to the fall carrying capacity 
under optima conditions, however, the major cattle rear­
ing areas of Kenya are serai-arid and therefore liable to 
frequent drought. Drought is often widespread and thus 
& vast amount of replacement cattle would bo required 
under this type of management regime. In order to prevent 
this increase in cattle, and the detrimental effect of 
this on game populations, it is suggested that water faci­
lities should sot be increased until cattle numbers can 
be controlled. 2bi3 control can be achieved ty educating 
the ranchers and/or ty legil restrictions.

secondly, under this livestock development plan, land 
is being adjudicated to the iteaaai in Sajiado District. Ae 
tho gaoe laws stand, there are legal loopholes which enable 
a lf mdowner to eradicate the gone on his land. There are 
a variety of reasons uhy a landowner would not want wild­
life an hie property and these aspects have been enunarated 
in Chapter I (section III A). The result is that it would 
bo reasonable to expect that the Bonsai landowner would 
bo no different from any other landowner and take advan­
tage of the existing legal loopholes. Unfortunately, it 
is the large specios and predators which the landowner 
would seek to destroy first since not only do they appear 
to do moot damage bat they are easier to eradicate on 
account of their siae. In terus of viewing attraction, 
it is these apacies such as lion, cheetah, leopard, elo- 
phonrt and the 1 ergs antelopes which provide tho viewing 
attraction and both the national paries in Kr.jiodo District 
axe dependent on the surrounding ranches as feeder areas.
At this point the case of the wildebeest should be noted.
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As discussed earlier, the Moaned do not like them anuagat 
their cattle and as a sizeable plains animal it would be 
easily exterminated. However, Kajiado District is the 
only area of Kenya where the wildobeest ecosystem is 
contained entirely in this country. The only other area 
■where they are found is in the Hanoi iiara area and the 
population there migrates backwards and forwards from the 
-orocgeti in Tanzania.

The remedy to this situation is to ensure that the 
landowner has adequate economic incentives to preserve 
game. It is essential that all spooies of game are 
preserved as a large range of specie a is necessary to 
provide a good viewing and hunting attraction. The magnitude 
and flows of revenue in the wildlife sector were discussed 
in Chapter in and it was apparent that income redistribution 
is vital if the landowners were to receive sufficient 
monetary incentive. In fact it was pointed out that so far 
the occupants of Kajicdo District have directly benefited 
from tourism nor hunting there. It is essential that t_cse 
economic incentives reflect the natural value of the various 
wildlife utilisation activities to the landowner. The cost 
find return structure facing the landowner should be such that 
the ratio of cattle to game he keeps on his lend reflects the 
relative value of each activity at national level. This is 
simply said, but, in fact, considerable research is required 
to determine the value of cattle rearing relative to the 
various wildlife utilisation activities and develop ways in 
Mbi rh this n™  be reflected to the landowner in terms of 
his potential returns from each enterprise.
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'£ho subject is complicated by tbs feet that the Maacai 
•subsistence economy is in the procecn of moving to a cash 
orientated ono end thic involves a change is valves. By 
definition a subsist once economy is entirely divorcod from 
any each flows but in the iiaasai economy eaeli family will 
hove a small esaouxxt of esuh from the sale of cattle which 
nay be used to pay school fees end buy occae basic food­
stuffs ouch as tea and sugar. Hr. Vincent dong of the 
Agricultural Finance Corporation estimates that an average 
Haasci family would cun fifty oat tie and Bell five each 
year realising a cash income of approximately sixteen 
hundred shillings. A poor family would own fifteen cattle 
and only sell one per year for approximately three hundred 
end twenty five shillings. In the light of this inf amotion 
it oan be teen that, at present, the return to landowner 
from wildlife need not necessarily be very large to provide 
an adequate incentive to maintain game on their land. For 
poor Xaasai families an annual income of only one hundred 
hillings from idldlifo v/ould roprosant 3<# of their ??nraml 
inoorae, vzhich mî it provide a very persuasive incentive. 
a»w*vwr, a* commercial cattle renahes arc established and 
the Iiaasai economy becomes fully cash oriented, the above 
returns, irould not be adequate and would have to be raised 
to fulfill the criteria sat out above.

ihaso economic measures to encourage landowners to 
keep wildlife should be backed up by legal controls 
which are adequately enforced. A non-profit activated 
organisation should establish and enforce offtake quotas. 
'Hair, is necessary inoo far many spades the ecosystem in 
uhloh they move around in much larger than the average 
ranch no that the offtake of each pocios will need to be
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divided between the renohoa involved. Ob the question of 
offtake quotas particular mention should be rmdA of the 
pooohing problem. When establishing legal offtake quotas 
the level of offtake by poachero should be taken into 
account since, at beet, it would rmam that the appropriate 
cuthoxities will only be able to bring it wader eoasonablQ 
control.

i n  Gonclu --ion

In this final chapter, the moot pressing areas for 
further research have been outlined. It is neoeaaary that 
this work is carried out and the results quickly enforced 
by economic and legal measures. Failure to do this may 
well result in the preseuroa from other sectors, particu­
larly the uorld Bank Livestock Jervelopraorrt Plan, causing 
a radical redaction in the wildlife population of Kajiado 
id. i± ic rt. ibis prooeos will be accelerated because the 
current legal restrictions and economic incentive a uith 
regard to wildlife are weak and inadequate.
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