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Summary of Main Points

1. Expanding Amboscli's thirty squorc mile cattle—free arca to two hundred
squarc milecs and installing the infrastructure nceessary to support
intensive tourism will enable the Knjiado County Council to carn profits
from Amboseli of over £500,000 annually by the cnd of this century. The
most intensive development of the thirty squarc miles is unlikely to yiceld
half this much.

2. It is technically feasiblc and cceonomically profitable to reclocate the
herds of cattle row using Amboscli in dry scascns to arcas wherc the forage
available is sufficiunt to permit an increase in the size of thesc herds.
The single rcquiremcnt is to provide water in the new arcas. Tais can be
done at & capital cost of £ 15,000 - or rather lecss than one third of the
profit which the Kejiado County Council will draw from Amboscli this year.

3. The futurc profitability of Amboseli rcqguires that the lands in the wet
scason dispcrsal areas (which cover around 300 squnre miles) be menaged in
ways consistent with the survival of the wildlifc. This docs not precluce
controllicd cropping by cither or both of sport hunters and commcrcinl
firms/ranchersa

4. Even on very comscrvative assumptions about demand, the capacity of
Amboscli to accommodate visitor incrcascs will have been cxhausted by the cnd
of this century. It is thercforc important that the tourist potential of
other parts of Masailnnd be surveyed,; and that thce profitability of tourism
be considered in the preparatiion of land use plans for thom. The particular
creas involved include,; et @ minimum, thc Ilguruman BEscarpmcnt, Kimana Swamp,
the Kitemgela Game Conscrvation Arca and Namalog Swamp.

5. In oréer to makc decisions which maximizc the returns from the range
resources of southern lMasailnnd, policy-makers must have access to morc and
morc rclinkle information than is prescently available. This is particularly
important in view of

o
o
°

tnce large ronge of possibilitics which cxist for the
development of the arca,

b. +the extremcly limited prescnt kuowlcdge of scvceral
important aspccts of the region's ecclogy, and

¢c. the interrclatedness of different land uscs at widely
separated geographical points.

Information costs money. However, rcscarch on the possibilitice for develop-
ment could pey large dividends.

6. The complexity of the problems, and the wide geographical cxtent of
the intcractions among diffcrent land uscs, pose administrative questions
as well. For cxamrlc:

a. What is the administrative framcwork which is most likely
to rcsult in optimal plans being mnde for the arca?

b, What sct of institutions is most likely to bz ablc
successfully to implement thosc plans?

c. What arc the minimum geogravhical arcas which must
be planncd ~s units? Administered as units?

This papcr makes no rccommendations on these issucs. It is fair to
point out, however, that there is a widc range of altcrnative answers to
cach of them, and that sclecction of the best altcrnatives requires cxtensive
discussion Letween scveral cenmtral government ministrics, local governments,
and most importantly, thelindividuals living in thc particular arcas concerned.



FORECASTS OF REIURI'S TO KAJIADO COUNTY COUFCIL FROV THE MASAT
ATBOSELI GANE RESTRVE, 1370 - 2000%

THTRODUCTION

This paper has two very limited objcetives:

a. 1o list the factors which will detcrmince the future size of
whet is even now the largest single source of revenucs to the
Kajiado County Council - profits from the liata§ Amboscli
Game Reserve; and

b. to make forecasts of thosc profits for the different policy
options confronting thc County Council for developing the
rescrve.

This papecr does not attempt to deal systematically with 211 of the
cultural, political, ccological 2ad cconomic factors which must be
rcsolved if the range rosources of southern Masailand arc to be managed
optimally in terms of some objcctive function.” Sincc tourism is and will
continuc to be one of the major cconomic activitics in southern lasai-
land, examining its potcntial is a worthwhile task. Since the main
decision-making body for Amboseli is the K-jiado County Council, it is
appropriate to calculate the costs z2nd gains of different development
options to it rather than to, say, thce economy of Kenya. The detailed
assumptions underlying the forecasts arc set out in the Appendix.

DEMAID

2. Amboseli lies in the middle of the three contres from which most non-—
resident visitors for the foresceablc future will begin their tours of
East Africa - Fairobi, Arusha (after the completicn of the Kilimanjaro
International Airport in 1$71), and the Const. Demand for visits to
Amboscli can thercforc be expected to girow in proportion with numbers of
tourists to the region. It is assumed here, somewhat conscervatively, that
demand by non-residents for visits to Amboseli will risc at 2 compound
annuel ratce of 15%. and by residents, at

* 1 am grateful to Mr. Danicl Sindiyo, Warden, Masai Amboscli Game
Rescrve, for providing the visitor and accounting data which act as o

basis for the foreccasts made, and to the Ministry of Local Government

for providing information on thc accounts of the Kajiado County Council.
This papcr draws hecavily upon the knowledge of Amboseli's natural and
human ccology accumulated by David Western in the coursce of his rcsearch,
an carly summary of which appcarcd in David Western, Land Usc in Masai
Amboseli Game Rescrve,A Casce Study. for Intcr-cdisciplinary Discussions,
Social Sciencce Division, Institutc for Development Studies, University
Collcge, Mairobi, Staff Paper To. 40, April, 1569. Discussions with

T.J. Aldington, R.K. Davis, A. Jacobs, D, Leonard, E. Rado and D.J. Western,
somc in conncction .with earlier drafts of this paper, wecre-valuablc for
putting thc issues into perspective nnd clerifying the exmosition of points
made. Apart from the assumptions about viewing capacity of thc Amboseli
basin; which sccurcd the approval of Messrs. Aldington, Davis and Western,
I accept full rcsponsibility for sins of omission and commission.

1. Somc of thesc factors havc becen outlincd in papcrs by Western, ibid.,
A. Jacobs, "Comments on David Western's Paper Land Usc in-Masal Amboscli
Game Rescrve", Cultural Divisicn; Institutce for Dovelopment Studics, University
College, MNairobi, April, 19€9, and by thc same author, The Pastoral lMasai

of Kcnya, A Report of Anthropological ficld Rescarch, submitted to Ministry

of Ovcrscas Development, Eland House, Stog Place, Victoria, London SW1,

1967 - cspecially pages {0 =(T. For general -stotements of the icsues involved
sce the pses by T. Riney, R.K. Davis, D.J. Pratt{ L. Bfiry, P.H. Pearse, and
F. Iitchell in the Procecdings of the Symposinm or Mildlife I'anagoment and Lend

— -

Usc, %. Afr. agric. for J., Vol. Xax-111 Spccial Issuc, Junc, 1969.




CAPACITY

3¢ Whether - visits to Amboseli will grow in line with Fast African tourism
depends upon whother the facilities are in place to handle the demand
increascs.

4. The binding constraint on the growth of tourism in Amboseli is the
capacity of the reserve to accomodate at an acceptablc level of amenity all
of the visitors who want to go there. The 200 square miles of maximum
attractiveness, which coincides with thc dry scason concentration arca of
the wildlife, cannot itsclf be cxpanded. Howcver,; the tourist capacity of
the 200 square miles gan be cxpanded in several ways. In particular, this
capacity will be larger, other things being cqual,

a. the more psome therc is in the basin. (i) Wild animals will be
more numcrous, the fewer the cattle in the basin. At oresent, with
only 30 squarc nmiles of caftle~free arcay cattle constitute 70%
of the.biomass in Amboscli.”™ Reduction in cattle numbers throush
expanding the cattle-freec arca can be expeccted to result in an increase
in game numbers. With, say, double the amount of wildlife, (2 prides
of lion for cvery onc now, etc.), thc numbers of visitors can also
doublc without any significant incrcasce in congcstion,

(ii) The amount of gamc in the 200 squarc miles in dry scasons (which
coincide with peak visitor decmands) is also contingent upon
unhindered access by the wildlife to, and sccurity within, the wet
season dispcrsal areas which cover an additional 300 scunrc miles
(sec map on p.3). DMeintaining Amboseli's wildlife stocks does not
preclude oontrolled cropping in the dispersal areas, so long as due
attenticn is paid to the effects of cropping on the size and
composition by age and species of the herds which attract visitors
in the dry seasons. Uncontrolled cropping, or outright elimination
of large animals in the dispcrsal arcas,; on the other hand, would be
disastrous. In brief, the tourist appeal of Amboseli depends
crucially upon the land usc practices followed in surrounding areas,

b. The more dispersed the gamc is. If the game is concentrated in
a very small arca, fecwer visitor parties can be accommodated for a
given lcvel of amenity than if the game is dispersed over a larger
arca. Optimal dispersal will rcquire removal of bomas which presently
frighten wildlife away from largc arcas with good viewing potential,
and rcscarch~based management practices to foster a variety of
habitats within the park. : : o

¢c. The more natural cover there is. Incrcased bush.and forest in some
parts of the rcserve will not only cnable more animals of some
specics to spend the dry season in the basing it will also tend to
conceal tourist parties from cach other, thus pcrmitting more
vehicles to be in the park at once for a given standard of amenity.

d. The morec miles of viewing track there arc. The more miles of view-
.ing track along which vechicles can be spread, the more vchicles -~
and visitors - can be accommodated.

€. The more skillfully the viewing tracks arc laid out. It is possible,
through careful asscssment of traffic flows; planning of intersecting
and non-intcrsecting circuits,; culs-de-sac, etc., so to locate
viewing tracks that a given number of miles of track can accommodate
a larger number of vehicles (for a given standard of amenity) than
if such planning were not donce.

f. The higher the construction standard of viewing tracks. Dust is a
serious problem at Amboscli, and can be expcected substantially to
reducc the attractiveness of the arca unless road surfaces are
improved as numbers of vchicles increase.

1., Westerm, ope cite, p-
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the larger the number of stopping points. The construction of
hides, vicwing platforms, ~nd naturc walks (viz. Arusha

Fational Park, Nairobi National Park Hippo Pools, Mzima Springs

in Tsavo Mational Park) will immobilize some proportion of
tourists allowing the arca to handle larger numbers of vchicles

at once for a given standard of amenity. The existence of

one "model manyatta™ could also be a uscful attraction. There

is no compclling rcason for it to be located within the 200 square
miles - indeced, quite the rcverse if viewing capacity of the
rcscrve 1s to be maximised.

the larger the nwnber of visitors per vchicle. Since the amenity
of thc park is affected by the number of vchicles, rathcr than
the number of visitors, the visitor capacity of the park will be
larger, the more visitors therce are in each vehicle. From the
point of view of visitors, larger vehicles would have the
advantages of greatcr comfort, and of making it cheaper to have
articulate ard well-informed guides to accompany them. On the
other hend, lorgcr vehicles arc more noticeable to other partics
in the park, and 2lso reducc the amount of individuzal choice

over which attractions are scen. Numbcrs of visitors per vchiclc
can be affected by pricing policy (raising the vchiclc entry fee
as contrasted with the visitor centry fee). Sincec most visitors
will travel tc the rescerve in’vchicles which they arc also

using to see other attractions, the extent to which pricing policy
in Amboseli alone can influence the size of vehicles used by
visitors is limited. As all of East Africa's Parks become more
crowded. howcver, the avcrage size of vehicle uscd will probably
risc.

the better trained are ranger suides. Therce arc several ways

in which ranger guides, through their actions, can increase the
capacity of the park. First ond simplest, rangers can direct
their parties into the less denscly crowded circuits on any
particular morning or afternoon. Establishment of regular rout-
ings =2nd scheduled departures may also help to recduce congestion
on a given road nctwork. Sccond, the better informcd are the
rangers about the eccology of cach part of the park and the
behaviour of different animals and birds,; and the more skillful
they are in communicating this information in an intercsting
way to visitors in the visitors' own languages the more time
will tourist parties bc willing to spend ncar "non-oig 5"
attractions. The preparation of good guide—books on the park,
and the establishmcnt of 2 small muscum which would include
cxhibits on the culture of the Kasai as well as natural history
would also do much to raise the lcvel of visitor sophistication.
Perhaps the maximum gains in capacity to be secured under this
hcad will come from inducing tourists to take a largcr interest
in the rich bird life of the arca. Birds are much more widely
distributed than onimals, and hence provide many more local
attractions near which tourists will wish to stop. Thc more time
visitor parties rcmoin stationary, the more parties can the
park accommodate at busy timcs.

the morc accommodations there are in or ncar the park. IMany
visitors going to Amboscli will fly therc on one day outings.
(Lpproximately 2,000 of the 31,500 visitore in 1968 flew to

the park, although many of these stayed overnicht there.) How—
every, a majority of visitors will wish to spend onc night there.
(In 1968, there were 0.83 visitor nights spent in Amboseli per
visitor cntry. Additional nights were spent in Tsavo and at
llamanga River by persons going te Amboscli.) If beds are not
available in or near Amboseli, potential visitors will go elsc-
wherc. The capacity to build morc bed-spaces in Amboseli

without rcducing the nreas suitable for wildlifc viewing is
strictly limited. Carcful rlanning of thc location of new

lodges will be nccessary to ensure that they use up no more
vicwing spacc than is nccessary.- Bven with such planning, howcver
accommodating visitors will incrcasingly rccuire beds to be located
outside¢ the park,
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5. It is cusy to list the potenitial ways in which thc capaclity of the rcscrve
to handle visitors (and enrn revenucs and profitsfor the county council)can
be increased., It is much harder t¢ carry them out in practice. Haximum
development of the reserve will require increascd development and recurrent
cxpenditures on:
a@. rescarch on the ccology of the arca and on tourist prefercnces to
~illuminate the possibilitics for intensive development s

b. cconomic and physical planninz to decide which of the alternatives
shown tc be feasible by rescarch will maximize the rcturns of the
reserve, nng to make detailed plens; and

c. administration to implement plans; build tourist capacity-raising
infrastructure; troin staff, and maintain a much larger plant
(especially rosds) then is in place now.

6. Amboseli, with the Tagadi soda frctory, ond the meat and cement plants

at Athi River, is onc of the big four businesscs in Kajiado District. Its
contribution to education, health, rond and other produccr scrvices financed
by the County Council is largcer than those of the other three combined. Yet
its budget for rescarch, planning, administration and mainenance of plant:is
rrobably lecss than one-tenth of the operating budget of any onc of the others.
It would be foeclish to expect the profits from Amboscli to increase very much
unless a muckhcavier commitment of resources is medc to ity just as the

other big businesses would soon run down if they were similarly starved of
funds.

THRTE DLVELOPITALT OPYTIO0 S FOR AMTOSELI

T. There are esscntially threc options-which can be followed with respect
to the future dcvelopment. of Amboseli.

8. Thc first option is %o continuc with the present 30 square milc cattle-
frce area, and to spend no more in the futurc thsn in the past on developing
and administering this area for wildlife vicwing. It will be impossible even
in the short run (over the next few ycars) to meintain the cxisting standard

of amenity in Amboscli with prescnt levcls of recurrent cxpenditure. The
administration of the arca requires the employment of personnel with the
leadcrship and political ability to meintnin goed relations with the local
residents and to ensurc that rangcer staff perferm their proper functions
adequately. Personnel must also understand ccology, be able to dircct the
attention of rescarchers to the most important questions whose onswers arc
reguirced for sound management, and hc capable of making use of rescarch rcsults
in day-to—day running of the ruscrve. These skills and abilities do not come
cheap., Without them, the attractivencss of Amboseli can be expccted to decrecase.
Relaxed control over visitor bchaviour would, for cven present numbers of
vchicles,; result in a marked deterioration of habitat. Poaching would increase.
It is 2l1so unlikely that the cattlec—frec status of the 30 squarc miles could
continue inviolate. Under these conditions, no prudent investor would build
morc lodge beds to accommodatce visitors to the arca. While, for a few years,
the County Council might get slightly larger profits from the reserve, it is
most unlikely that it would for long reccive more than it will in 1969

(£ 50,000-7C,000). Tt is morc likely thet profits would declinc as visitors
shifted to spending more time in the Kenya ard Tanzania lNational Parks which
had maintaincd their natural attractivencss.

1. DNothing in the above paragraph should be taken to imply criticism of the
prcsent Warden.  On thce contrary, it is due solcly to his efforts that the
decterioration in the attractivencss of Amboscli has been arrested since 19€7.
However, his skills were only securcd on concessionary terms:duc to.a very
special sct of circumstances. The point being made is that if Amboseli is to be
rur as an important and continuing business - as important to the people of
Kajiade 2s the ccment, soda ond meat factories together - it must have sufficient
resources devoted to its operation to cnsure its profitability over the long run.
Among cther things; this mecans that to continue to sccure ihc. requisite quality
of dircction and leadcrship, the County Courncil must remuncrate management a2t -a
level similar to that obtaining for posts of comparablc responsibility elsewherc
in thc economy.

(Footnote 1 cont. on page 6.)
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9. The second option is to continue with the prescnt 30 square mile
cattle—frce arca, and to increase the vicwing potcntial of this area through
morce intensive and more scicntific adminisiration, roacd construction, ctc.

10. The third option is to cxuand the cnttle-free arca to the whole 200
square mile dry season concentration area, to provide dry-secson sources of
watcr ocutisde the 200 scuore miles for cattle currently using the water from
the swamps, and to install the infrastructurc ncccessary to suprort inten-
sive tourisnm.

FORECASTS OF RETURI'S TO AIMBOSELI

11l. Before going on to thc detailed compariscon of these options, 1t is
necessary to describe what magnitudes arc being comparcd, and. the likely
biascs in thc calculations.

12. The foreasts . arc of financial returns,to the County Council only.
They dc not ‘include estimatcs of central government revenues: from-taxzcs on
lodge profits or from purchases of commodities subject to indircct taxation.
(Petrol tax rcvenucs generatcd in the rescrve would alonc rise to around

£ 60,000 in 1990 if the reserve were intcnsively developed.) They do not
includc cstimates of sales to tourists of curios and permissions to takc photo-
graphs by the people of Amboscli itsclf.  Mor do they include forccasts

of the employment which will be gencratcer. by tourist cxpansion. For this
rcason, the rcturns tc thc people of Amboscli,; of Kajiado District, and

of ¥Kenye as a whole can be cxpected to be much larger - say threc or four
times larger - than the figures giver here.

13, The forccost county Council profits ore conservetive rather .than
optimistic, for four main rcasons. IFirst the rcvcnue assumptions provide a
rcceipts forccast for 19(¢ of £ 70,8€7 as comparcd with an cstimate of

£ 85-90,000 for 1969 bascd on rctual rcceipts so far this ycar. The reason
for the discrepancy is that petrol station and shop receipts are ignorced

in the rcvenue forccast for the sake of simplifying caiculations.

Second, no allowancc is madc for incrcasing cntry fees over time, or
for rises in numbers of visitors per vehicle. Both changes can be expected
to raisc the actual future rcvenucs and profits from Ambosecli atove the
amounts forecastcd herec.

15. Third, the forecast compound annu2l visitor growth ratcs (12-13% from
1965 to 1975, 1985 and 1990) arc much lower than those cxpericnced in recent
years (22% from 1964 to estimatcd 1969 visitor cntries). (Scc the Appendix
for details.)

16. Pourth, it is assumed that thc 200 square milc option must be choscn

in 1970, or not at all, and that thc choice of this option raiscs costs over
those of the 30 square mile option from that ycar. That is, it is assumed
that the 200 and 30 square mile options are mutually exclusive from 1970.
This assumption, obviously, is extrcmely arbitary. At prescnt, thc major
factors affecting the fceasibility of cxtending the cattle—-free area from

30 to 200 squarc miles arc social and political, rather than technical or
cconomic. -In futurc, when rights to c¢xclusive use of the lands surrounding
Amboseli have been legally defined, and allocated to specific individuals
and ‘groups, and when new raanching practices have been introduced, it is
possible that conflicts will arise betwcen wildlife and cattlc in the wet
season dispersal arcas, and in.thec corridors lcading to them from Amboseli. -
At that point, the feasibility of expansion will be affected by technical
and cconomic considerations as well as political ones. Conflicts will cxist

Footnote L {(cont. footnote of Pagc 5)

For statements on the deleterious effects of insufficient funds to manage
wildlife resources, sce the remarks of IMr. D.W.J. Brown,; cx-chicf game-
warden of Kenya, containcd in the Proceedings of the Symposium on Wildlife
Management _and Land Usce, op. cit., pp.. 110-1; and 129. The sccond statecment

cfers explicitly torthe situation in Amboseli before the prescnt warden
went there.
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whether the wildlifc spends the dry scasons in the 30 or the 200 squeare milcs.
Howecver, the 200 squarc miles will support much larger herds than the 30 squarc
milcs, and so the conflicts are likely to bc morc acutc for the 200 squarc
milc option. The cost of resolving these (potential) conflicts will be lower,
the carlier their likelihood is rccognized, andfhe more time there is for
developing improved ranching rroctices which arc consistent with wildlife
survival. If the deceision to expand the cattle—frce arca is delayced until
after group ranches have becn demarcated and are in opceration, changes to
accommodate wildlife may rcquirce not only expcnsive adjustments in ranch
operating proccdurcs, but pcrhaps compensation as well. Therefore, while it
is probably overly pessimistic to assume that the choice of the 200 squarc
rilc over the 30 square milce option requires higher expenditures from 1970,

it would equally bc overly optimistic to assumc that thce decision could be
delayed very long without -substantial increases in the cost of implementing
ithe expansion.’ C

17. VYo provision has becen madce in thesc forecoasts for grants which might

be sccured from cxtcrnal sources for the development of Amboseli. It is
assumed that all development expenses arc raiscd by the County Council cither
out of rcscrve profits, or from loans at 10% intcrest for veriods of 10 years.
If, as is likely, external grants werc available for the dovélopment of the
200 squarc mile option,; but not thc others, these would incrceasc the rclative
attractivencss of this option.

Forccast profits from develoring the '"30 squarc milcs*

18. Just to maintain the prusent lovel of amcnity in Amboscli will require
larger cxpenditurcs in the futurce than in the past for rcasons cxplaincd

in paragraph 8. The amount by which cxpenditures will hove to increase will
Zepend upon whether Central Government continucs to accept financial
responsibility for construction and meintcnance of the main cntrancc roads.
Profits have becen calculated under the alicraative assumption that it doos,
and that it docs not.

19. There are presently 60 miles of track cxclusively for wildlifc vicwing
in thc ncighbourhood of the 30 squarc mile cattle-free arca., 10 of the 90
miltes of cntrance road are also uscd for wildlife vicwing. If we assumc that
the prescent nctwork of vicwing tracks is capablce of simulianeously handling
one vehicle per mile at busy poriods without rcducing the level of park
amcnity to the point at which visitor numbers would ceasc growing, the capa-
city of the 30 square miles will comc to around 17,400 vchiclc entrics

per year, or a littlc over twicc the cstimated vehicle entries for 1969.

(Sce Appendix for the detailed assumptions underlying this conclusion.)

20. This capacity will be rcached, on the demand forecast, in 1976. It
may be possible to incrcasc the vicwing capacity of the area furthcr Wy -
improving thc standard of track, building more tourist infrastructure, and
intcensifying administration of the reserve., The implications of doing so
arc discussed in paragraph 22, However, it would be impossiblc to build
more accommodation within the 30 square miles, Even to hendle the occupants
of the 17,400 vehicles will rcquire between 329 and 396 beds in the rescrve
(depending upon whether the annual occupancy rates achicved arc 60% or 50%
rcspectively). Both of thesc figures arc morc than double the existing 150
bed spaces available (including thosc in campsites), and any morc beds
would undoubtedly cut severely into vicwing capacity of the 3C scuare miles.

21. The annual profits to the County Council under this option will rise

up to 1976, in which year and following years they will com= to &£ 114,000

(if the maintcnance of cntrance roads is a charge on rescrve rovenucs) and
to £127,000 (if it isn't). (Sece Cols. (3) and (4) of toxt Table I and the
Appendix for details.)

22. Improving thc surfacc of the vicwing tracks (tarmacing, gravelling,
cement stabilization, tarring, depending upon the location of the road and
frequency of usec), and incrcasing the numbcrs of hidecs and look-out pcints
may permit the viewing capacity of the 30 sguare milcs to be doubled. This
will reguire increaged cdministrative and development cxpenditurcs. How-
cver, it will also permit the rcscrve to accommodate forccast visitor
increascs up to 1981/2, ~nd will rcsult, after 10 ycars 10% interest road
improvement loans have been repaid in 1992, in annual profits to the County
Council of between £180,000 and £198,000 depending upon who undertakes the
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(The profit

forccasts for the intensive development of the 30 scuarc miles are shown
in, Cols. (3a) and (4a) of Table T.)

Table 1 Annual vrofits zccruing to Kajindo County Couneil on different - |
development stratogics for Mesai Amboseli Game Reserve, oand i
Precscnt valucs of Development Ontions
"&£ t000
_fkczr ITo __w_“,;LELX;E l opm E—; T o ﬁﬂ% ions
Devcl-—~ , 3C square miles 200 sruare miles %_
cpment | we ontry w/b entry road W, entry w/o entry
w/o l road a/ W, road Q/ road b/
entry en— Lntonw/g EXTon- Tnten- _ I
road F/ sive sive ¢/y sive sivee
]
= | | S
(1) (2) j' ) (=) | @) (42) (5) (6)
i
1960% 48 ! 48 48 48 48 48 48
1970 50 41 41 54 54 26 35
- Tz I
1972 50 6e 62 5 5 68
1974 50 I .90 90 102 102 ‘ 76 89 !
! ;
1976 50 |' 114 104 127 118 103 115 l
1978 50 l 114 104 127 122 135 153 1
1980 50 114 97 127 128 ! 167 198 I
|
1985 50 114 60 127 130 i 205 280 I
1990 50 114 125 127 182 } 257 325 l
1995 50 114 180 127 198 ‘ 329 357 }
2000 50 114 180 127 198 '511 540 !
g/ N
Present (1970) Valuc of Options at Interest Rate of :— ,
10% | s, oes 902 1,099 1,177 1,373 1,674 I
| 299 484 (r.c.). 559 566 534 655 |

20% ‘

I.C. not caloulated, since this figure will bc loss then that of col(3).

responsibility of the gamc reserve.

the game rescrvc.

The improvement and maintenance of entry roads are the financial

The improvement and maintenance of entry roads are not undertaken by

Assumes that it is possible to double the vicwing chpacity of the 30 squarc

miles by investment in road improvements and higher administrative costs.

the profit forccasts.

This is the 1969 profit using the cstimation procecdure followed for making
For rcasons explained in text paragraphs 13-15

this procedurc underestimates "actual® profit for 1969 and following years.

The time horizon used is thc year 2000.

road development loans ir the 200 squarc mile development option.,.

8ce Appendix tables VII (a) and VIII.

The rcason for this cheice is
that 2000 is the first year in which there arc no more rcpayments on the

Source



Forecast Profits from developing the 200 square miles™

23, The first rcquirement for developing the 200 square mile basin as a
cattle-frce arca will be to provide sources of water for the cattle which
presently drink at the Amboscli Swamps in dry scasons. This can be provided
at a capital cost of & 15,000, =nd a rccurrcnt cost (including a small
provision for rcplacement of machinery) of £ 2,000, While it would undoub=
tedly “c more "cconomic" to rclocate the cattle herds over the next scveral
years, it is assumed herc t?at rclocation ~ and the £15,000 investment in

it -~ is undertaken in 1970,

24, If the wholc 200 squarc milcs of the Amboscli basin is madce a cattle~
frce arca, it will tc possible to incrcasc the track suitable for wildlife
viewing to 300 miles. Of this, 140 miles will bec suitable for intensive
viewing (onc vehicle per mile ot slightly improved road standards at busy
times), another 80 milcs for viewing intensitics of 1 vchiicle per 2 miles of
track, wnd 80 miles of Loundary rcad copablc of handling onc vchicle per

4 miles of track. The visitor forccast indicatcs that this capacity will be
fully utilized in 1983.

25. Assuming that road and other infrastructural improvements can doublce
the 1683 capacity of the 200 scuare miles, the basin would be capablc of
handling 400 vchicles at busy times,; or rathcr over 99,000 vchicle cntries
per yecar. This capacity limit would be rcached in 1990 on the forccast.

26. Such intcnsive development of the rescrve will require much higher
researchy administrative and maintenance -cxpcense than the altcrnative of
developing the 30 scuare miles. It is assumed that thesc expenscs arc higher
for the 200 square milc option than the 30 scuarc milc option from 1971, and
rise morec rapidly until park capacity is rcached. It also involves a road
construction programme costing in cxcess of £ 1.€ million over the next 20
yoars (including £ 320,000 to raise the standard of cxisting entry roads).

27, Tablc 1 shows the - profit forccasts for the threc main options.

It is assumed for the "no dcvelopment " option that the County Council is
not responsible for improvcment and maintenance of entry roads. The returns
un-ier the other options arc calculated under both assumptions about the
allocation of this rcsponsibility. The last two rows of the Table show

the prcsent values of the thrce options, calculated at interest rates of
10% 2nd 20%.

l. Scc D, Western , Proposals for an Amboseli Coame Park, Social Scicmce
Division, Institutc for Development Studies Staff Papcer Mo. 53, for the
losation of the boreholes and rumping instaliations neccessary.

2. The prescnt value of a strcam of profits is the amount of moncy which,
if invested today (1970 in our cxample) at the intercst ratec used for
alculating thc present value, cculd just yield that profit strcam over
time. For ecxample, ignoring taxation, if an invcstor wished te tuy Amboseli
from the County Council, and if he hclicved the profit forccasts madc here
arc correcct, and if he rcquircd a 203 rcturn on his money, hc would be
willing to pay & 655,000 for thc right to securc the profits on the 200
scuarc milc option (when cntry roads are maintained by central government),
and £ 5€6,000 to sccure the profits on the 30 square milc option.
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The ratce of intcrest which cquates the present valuc of the 290 scunre mile
option and the oxtersive 30 squarc mile option is around 307, Chart onc
summerizes the visitor and profit forccasts for the exteansive 30 square mile
option, znd thc 200 squarc mile option.

TIF ROLE OF LIVESTOCK

28. Livestock has been mentioncd in the above paragrapls mainly as an
impcdiment to toumrist deveclopment. This it is — within the 200 squerc milcs.
Howcver, therc is no reason for cattlce and tourism to bc in conflict

over thc whole of southern Kajiado in the nsar future. Alding‘ton2 has shown
that if water is provided, morc cattlc cculd ‘be supported in arcas
immediately outside the 20C squarc wmiles -during dry scasons than arce prescently
supportced within them. (The cxpensc of providing this water supply was
included in the costs of the 200 scuarc mile development option above.) The
fact that provision of watcr would permit the Masal presently using Amboseli
to have morc cattle than they do now mcons that no compensnation nced be

pid for rcelocation on grounds of incomc maintenance. However, in so far

18 scasonal residents of the basin own traditional rights to the land thore,
it may wecll he that they should rcccive somc of the roturns accruing to that
land on legal, moral or social grounds. Purther analysis of this issuc

lies outsidc the scopc of this papcr.

29, It was statcd in Paragraph 4a above that maximum developmont of Amboscli
for tourism will depcend upon wildlife hoving access to 300 squarce miles of
wet scason rangc. At prosenty therc is no conflict betwcen cattlc and wild-
lifc in the arca. The drying-~out of watcr holes and pans forces both cattle
and wildlifc to migrate away from it boefcorce most forage has been consumed.

In future, there arce plans for dividing this arca into group ranches with
watcer provided, and hence eliminating the nccessity for ocut-migration of
cattlc. Given the large scasonal variation in nutritional content of most
grasccs in the wet scason arca, such ronches may not be viablcec., If they

arc, there may be a future conflict betwcen cattle on the one hand, and
Amboscli tourism on thc other. Rescearch is called for, both to cstablish the
technical feasibility of altcrnative schomes for range management in the
arca, and to illuminatc thc ways in which returns from cattlc and tourism
can e jointly maximizcd.

DISCUSSION OF THE FOREC.STS 1D COICLUSIONS

30. The above forccasts of tourist rcoturns indicatce thrt the most
profitablc ~ for the County Council — option ror the dcvelopment. of Amboseli
is to convert the 20C scuarc milces into o tourist attroction (unless the
County Council uscs discount rates in excess of 307 in. cvnluating investment
projccts).

1. 31% when cntry roads arc improved and maintained by central government,
27% when they arc maintaincd by County Council. The present valuc of the
profits strcam of the former at a discount rate of 30% is £ 374,000, and at
31% will be a little lower. (Uobles with discount factors for 31% werce not
av-rilable.) The cstimates of the rates at which prcsent valucs of

different options would ¢ cquatcd were made by interpolating the PV's

of the flows in col. . (4) in Appendix Teble VIII plotted against the differcnt
interest rotes at which the PV's werce calculatced.

2, MTaJ, dldington, "Livestock Aspccts in the Development of Amboseli®, IDS Stoff
Tarer.y forthcoming. Sece also Western, op. cite, po.d.
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31. It must be cmphasized that this option will require considerable
resources to be devoted to rescarch and planning. Regcarch and pleanning
activitices must cover more than the area of Amboseli itsclf, for several
rcasons. First, the capacity of Amboscli to accommodate overnight visitors
is strictly limited. The intensive tourist development of thc 200 scuare
miles will creatc o demond for around 2,000 beds in thc area. If Amboseli
can absorb 500, it is clcar o large nuwrber will have to be built outside.
Providing plcasant accommodations on this scalc, properly served with
facilities such as water, will rcquirc that planning bc denc to cnsurc that
hotel sites arc availablc when rcequircd.

32. Second, wc have notcd the nccessity for more rescarch on the ccology
nnd ranching potential of thc wet scason dispcrsal arcas. Propcer manage-
mcnt practices in thosc arcas are essential to the success of Lmboseli.

33. Third, the visitor forccasts indicnte that the potcential of Amboscli

to accommodate visitor incrcases will have becn cexhausted well beforc the

end of the century. Tuis mecans that therce will be a rising demand for visits
to necignhouring arcas with wildlife attractions. Indced,; it may bc profit-
able to open up alternative sites before making the cnormous investments
nceessary to bring Amboscli up to meximum capacity. The areas involved arc
the Kimana Swamp, Iamalog Swemp, Iguruman Escarpment, and Kitengela Gape -
Conscrvation Arca. 4n overall survey of the development potential of Scuthern
Masailand could indicate the desirability of developing these attractions
for tourism in the ncar futurec. Ccrtoinly, carefwl studies should be

carricd out if there is any chonce that thesce arcas will be developed in ways
which rendcr impossgiblc their subscquent development for wildlife-based
tourism.

34. The sizec of the gains to be sccured from proper management of the

natural resources of southcrn Kajiado (and lNarck), the importance of recsearch
in determining what proper management is, and the intcrrclatedness of develop~
ments over large parts of the District; are clear. What is not so clear is

the appropriatc institutional means for cnsuring that the undoubted potential
of the crea is cxploited to the benefit of the Masai resident there, all

Masai in Kajiado and Harok and the wncople of Kenya 2s & whole., Alternatives
such as continuation of the present institutions,; the formation of a

"Southern Masai Land Development Corporation®; or the formation of new bodics
for co-ordinating thc work of existing agencics all warrant discussione.



APPZIDIX: BETAILED ASSUMPLIIC S THDTRLYII G THE AMROSELI FORTECASTS

Demand

Table I shows entries of visitors and vchicles to Amboscli for the years
1964 to 1965(est). It also shows the numbers of hotel bednights occupied in
the "Southern Game Area® of Kenya for the ycars 1665 to 1969 (est.).

It will be noted that visits to Amboseli have becn increasing more or
less in line with hotel bed-nizhts occupied in the laricr 2red.

The assumptions uscd for the forccasts ~ 15% compound annual growth of
P P . . . e
non-resident visitors, 5%.growth of rcsidents, yiclding 12-137 srowth rates

trends. v T :
! H
. i . . .
. Cols. (2) to (5) of Tatle II show the visitor and vehicle forccasts based
on thc above assumptions to thce end of the century. The other columns in the

Table are ‘explained later. . o
Capacity P ' ;

Wildlife Vicwing Capocitys: ngaﬁd . :

It is the standard of zmcenity provided by the park at busy times which
is importent for dctermining how many visitors are willing to 7o on an annual
basis; 2ndé how much they arc willing to pay for the privilegc. o

Perhaps as many as onc half of the visitors to the park arc therc at
Yhusy™ times. For cexample, 4,139 road visitors cnterel the park in August,
1968, 3,670 in February, and 3,555 in Jonuary, for a total of 11,364 or 38%
of amnual visitors in only ; of the ycar. (The analogous figurcs for vchicle
entries were 921, 815 and 735, ror a total of 2,471 or 36% of vehiclc entrics.)
Within these months - and in others -~ there are some days which are much
busier than daily avcrages for the above months would indicate.

On any particular day, thc numbecr of vchicles spending time in the rescerve
cxcecds the vchicles entering the rescrve by thc number of vchicles which have
recmained over from the previous dry. In 1968, visitors spent 26,102 nights in
the rescrve, or an average of 0.83 nishts per visitor cniry into the park.
Assuming that visitors who stayed in the park overnight travelled in the same
sized partics as visitors who @id not, therc were 1.83 vehicle days in the
park per vehicle cntry in 1968. at "busy™ times, the ratio was. lower, since
accommocation capacity was less than vicwing capacity. (That is, given existing
prices and attractiveness of the park, morc peoplc would like to stay in the
leodge.than can_ be.accommodated, and so.they have.to.take.day . trips to.the park
and stay elsevhere.) Thus, for the first 21 days of August, 1969, for which
good information is availablc upon lengths of stay of vehicles in the park,
it was found that vehicles were in the park for 1.3 days on nveragc. (Vchicle
entrics averaged 40 pcer day and vehicles in the park averaged 52.2 per day. On
some days within the period, catrics rosc to 50, and vehicles in the park to
70.) This cxercise assumes that for busy days, the ratio of vehicle days to
vehicle entrics is 1.3, as in the first 21 days of August, 1969.

The number of vehicles in the park on o particular day ovcrestimatcs the
demand for viewing capacity, if we measure capacity by the number of vchicles
which can be simultancously accommodatced on the wildlife circuits without
"excessive® congestion. Some vehicles in the park on a particular day leave
before others arrive, and others are parked at the lodge rathier than being
driven on the vieving tracks. For purposcs of forccasting, it is assumed that
2/3 of the vehicles in thc park on busy days ore simultancously on the wildlife
circuits at peak viewing times (3 morning, and 3 latc aftcrnoon hours).

The above assumptions imply that capacity demanded at busy times (measured
in numbers of vchicles which can be accommodated on vicwing tracks without
“oxcessive” congestion) will he l,SX?/3 of entrics,; or C.8CT times average
cntries per day. For the first 21 days of Ausust, 1969, this yiclds a demaond
for capacity of 0.867X40= 34,7 vchicles., Alternotively, cach unit of capacity
in the park can accommodate 1 154 cantrics at peak times.
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Visitors and Vehicles Entering Lmboseli, and Bed-nights spent

by Fon-rcsidents and Residents of Bast Africa in "Southcrn Game

Arca® of Kenya, 1964-1969 (cst).

Entries to Amboseli Bednights spent in
Southern Gamc Area
Visitors|Vchicles (*000 bed-nights)
Year non- Residents Total
Residents| of E.iio
O iciiro
1964 15,459% | 3,000% n.2. Nods Noelle
1965 17,714* |3,528% 27.9 23.5 51 .4
1966 20,834* | 5,507 48.7 21.8 70.5
1967 23,859 [6,037 577 21.3 79.0
1968 31,497 16,819 72,6 26.4 99.0
1969 (cst.) ** 41,545 |8,592 82.9 31.0 113.9
Compound annual
growth 1965-69 23,77 |25.0% 31.24 7.2 22.1%
- A —_

n.2. not available

*

numbers.

*¥%

Istimates of bed-nights .

These figurcs arc not entirely reliable, and may be lower than the "true"”

First two columns cstimated on thc basis of visitors for the first four
months of 1969, and iugust and Scptember 1969 comparcd with the same

months for the previous ycar.
on the incrcasc in the first onc half of 1969 comparcd with the same
period a year carlicr.

arc bascd

Source:’

Bed-nights:

Intries to Amboseli: Wnrden, Masai Amboseli Gamc Reserve
Kenya Stotistical Digest, Guarterly Bconomic
Revort. September, 1969, Vol. VII- Fo. 3, p.9.




Table IT: Forccoasts of Visitors, Miles of Road Built ~nd Improved

Fumber of Visitors Famber VicwingT Milcs Cumula~ ¥Miles of
Yeor; non-  resi Total of Capa~ of tive Road

resi-~ dents Vchicles city Road milcs "Improved"”

dents Demandeod Built of

| (vehic. Road
at peak
‘ times)
Lt @ 3 @. (5) () (7) (8) (9)
—— S I .
1969 | 27697(13848! 41545 8592 34.6 150
1970 31852114540 46392 9278 37.4 - 150 -
1971 36€29!15267] 51896 10379 41.8 - 150
10721 42124116030| 58154 11631 46.8 150 -
19731 48442116832 €5274 | 13055 52.6 - 150 -
1974 55710117¢74 73384 14678 591 - 150 -
1975 64066°18558 82624 66.6 5.0 -
1976% 68079%18895% 86895*  17379*  70.0% _n.ax -
1976, 73674119486 93160 'F 1832 | 75.0 To.T , 164. 7 | T
1977 84725{20460,105185 21037 84.7 11.1 175. 8
1978| 97435 21482&118927 237185 95.8 12.6 188, 4 -
1979{112051 {22557' 134608 20922 108.4 14.5 202. 9 (20.0)
1980(128858123684 152542 30508 122.9 16.5 21S. 4 (20.0)
1981 148187124870} 173057 ;| 34611 257, ¢ (20.0)
1982%140824% 5992~173790% _ 34750% _140.0° 150, 0% T
19821170414 [26112]196526 39305 158.3 44.0 301,.2 (20.0)
1983, 1959761 27418223394 44675 180.0 78.8 380. 0 5.0
1084 225373 28789 254162 50832 2047 - 380. 0 28.4
1985/ 259177 30229 289406 57881 233.1 - 380. 0 32.6
1986] 298047} 31740| 329787 65957 265.7 - 380, 0 37.3
1987 342750|33L27 376077 75215 303.0 - 38C. 0§ 48.7
19881 394184 34994429176 85836 345.7 - 380, O 128.4
1989'453317i36743 490060 98012 394.8 - 38C. © 1.6
}

1990%45979T*36743%456540%  ~ 99308% 400.0% - 380, OF T
199@{521313;38581|559894 111979
19951048525 49234L097764 | 219553
20002106960 628422171802 | 434360

*  Numbers corrcsponding to copacity limits, in 1976 for the cxtensive 30 scuarc
mile option in 1682 for ihc intensive 30 squarc mile, ond in 1990 for the 200 squore
milc optione.

Explanation of Columns

col (2): Iumber of non-rcsidents: It was assumcd that two thirds of 1969 visitors
were non-residents of Kenya, -ndthat they incrcose at 15% pcr ycar.

Col (3): Number of Residents: It was assumed they increasc at 5% per year.

Col (4): Total Visitors (2) + (3)

Col (5): Mumbcr of vchicles. It was assumed that there are five vieitors per
vchicle. This comparcs with o rate of 4.6 for 1668, and 2an estimated 4.8
for 1969,

Col (6): Viewing capacity rcquired is cxplaoincd in the toxt.

Col (7): These arc milcs of track built. he number of miles of vicwing track
reauired per vehicle is indic-ted in Ta:le III, which also shows the total
aumber of miles of cach type of track assumed possible,

Col (9): The 8C miles of track improved indicated in brackets ~rc the centry roads
(cxecluding 10 miles which arc suitable for vicwing). It was arbitrarily
assumed that they were reconstructcdpnd regravelled in the four ycars
procceding the improvement of vicwing tracks.
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In ordecr to convert forecasted annual cntries. into. demands for capacity,
or assumed copacity figurcs into annual visits permitted by cepacity, it is
nccessary to adjust the above figurcs for scasenality. Entries in the first
21 dnys of hugust, 1969, comc to §.76% of cstimated 1969 cntrics. Assuming
these days werc "typical® of "busy” days, moximum anrunl entrics per unit of
capacity W111 comc to 1. 154v21/0 0976 = 248.3 . Thc capacity required by one
centry per yecar comeg to 1/2ﬂ8 3= O 004. This is the assumption which underlies

column (6) of Table II. _ _ ’
Wildlife Vicwing Capacity: Supply

Assessing the vicwing capacity of Amboscli roruires answering the
following scrics of questions. It vhat'lcvel of congestion (ﬂlvon the
attructlvencs" of lorthern Tanzania pirks andother Kenya parks, and their
cntry fecs) nre visitor numbers 11Lc1y to cecasc rising duc to o decline in the
amenity of the pnrk as.presently organized? A4t what cost is it possible to
increase the numbers or visitors who con be accommodated at a given level of
amenity? And what type of facility must be constructed to permit the increase?

i

It is assumed hcre that the bu51c constraint on wildiifc viewing capacity
at Amboseli is the miles of vicwing road ond track in thosc parts of the basin
with substontial numbers of animals. Col (2) of Table III indicatcs an
cstimate of the miles of road and track prescntly uscd by visitors. Of the
total of 150, 70 miles!=rc used by rortics viewing ~nimals, and thc remaining
80 miles arc used onlylby visitors: travelling to or away from the rescrve.

If the cattlc free arca were cxteonded to 200 scuarc miles, and the stock
of ‘mamc incrcased within the arcas presently used primarily by cottle, it is
possiblc that an additional 230 miles of road ahd track suitablc for wildlife
viewing could be constructed. (Sce Col (3)).

' i

Column (4) indicatcs assumcd maximum "acceptable” levels of congcstion
on cach type of track at current or slightly improved construction; standards.
Clecarly, the "acceptable™ vehicles per mile ratios will dbpend upon how many
attractions therc arc at which visitors wish to stop, how! many of them duplicate
other attractions (e.gi if there are Sprides of lion on view, it will be a
rarc visitor party whigh will want! to find “nd}pcnd time beside them “11),
how long visitors stay beside particular attractions, how far they must travel
between thom, and the average timc spent on a game drive.] These things arc
all affcocted by policics of the types mentioned in toxt para. 4., Specifica-
tlon of thcsc policics,; their effccts, aond their costings: must await detailed

scarch crnd formulation of management plans for the park, (It should, however,
be cmphosized that the cost assumptions made below include substantinl sums for
preparation of plans and implementation of them. ) In favour of the simple
congecstion assumptionsof this paper is that they sccured the acquicscence of
several individuals knowlcdgeable about East iAfrican tourism and Amboseli.

Column (5) indicates the maximum annual cntries possiblc for maximum
congestion levels for ecach typc of track, ziven the assumptions about
scasonnlity of demand outlined in the last scction of the Apzpendix.

Finally, it is assumed that improving thc standards of track (tarmacing
of hcavily uscd tracks, constructing passing points and vicwing aprons,
realigning scctions of track, bullclln'7 more culverts and sc on) will double
the capacity possiblce on "rough® tracks. Column (6) indicates the maximum
number of annual cntrics which Amboscli could accommodatc on this capacity
assumption.



TARBLT ITTs

CAPACITY OF TYPES OF ROADS, ACTUAL ..'D POTE'TIAL FILES

OF DIFFEREFT TYFES OF ROADS ..

D TRACKS.

(1)

(2)

Eatrancce Roads
(¢xel. 10 miles
guitablce for
vicwing, incl.

(3)

“rough?
standard

Typce of Road cxisting possible | Capacity annunl annunl
miles miles -on husy cntrics cntrics
of road ir of days for nossible possible
3Q 89, road vicwing on with
nilc- ¢ “in - (vchicles rouzh improved
of , .200 oq. milc per track track
cattle- cattle~ mile of 11
free area froc arca. track ot possible
busy times) miles
in pl=ace
~t

below) ée 80 l

Intcensive view- i

ing track (incl.

10. mile entrence

road) 70 140 1 34,758 69,516
Extensive view-

ing traclk - 80 9,931 16,862
Boundary Road - 80 ! i 4,965 94931

|
| Totals 150 380 Tll 1654 994305
TABL™ . ¢ IWMBERS OF BCDS REQUIRED IN OR IEAR AMBOSDLI TO ACCOMMODATE FORECASTED
DEMAND *
I Year Beds rcequired when annual occupancy rate is
50% 607%

r1970 211 176

1575 376 313

1980 654 578

1985 1,316 1,097

1920 2,258 1,882

% This forccast is based on ni-hts spent inside Amboseli in 1968. It takes no
nccount of bednights spent in Tsavo or »t I'amanga River by visitors to Amboselis.
Tlor does it adjust for the currcnt shortagze of beds in Amboscli,
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Wildlife Vicwing Capacity: Development Forccasts

Column (6) of Tablce II indicates the amount of wildlifc vicwing capacity
demonded given the vchicle entry forccasts of Col. (5) in that table.

Column (7) indicates. the miles of viewing drack built in each gyear to
accommodatce the following ycar's increasc in demand for capacity under the
200 square mile option. ; 1 : :

Column (9) .shows the miles of track imuroved under the 200 sc¢uarc mile
option. The fi:surcs in parcntheses 2re miles of cntrance road improved, which
were arbitrarily assumed to be improved in the four years before it was
ncecessary to raisc the standard of vicwing tracks. For the intensive 30 scuare
milc option,; it was assumecd that entrancc roads werce improved in the samc
yecars as those shown in the Table., Under this option, vicwing track had to be
improved from 1975 (since cxparsion of "rough® tracks was impossible).

To summarisc the capacity forccasts: cxisting capacity will be fully
utilized in 1975/65 thc doubling of cxisting capacity which can be Sccured
by improving the oxisting track network will pormit 2ccommodating the demands
forccasted up to 1981/2= undcr the 200 squerc mile option, the cxpansion of
"rough" tracks will permit accommodation of demrnds forccasted up to 1983,
ond maximum capacity (aftcr p grading of tracks) will bc reached in 1990,

Accommodating visitbrs foreccast to visit thc park beyond 1990 would,
on the assumptions .uscd herc, require that the rotio. - of visitors to vehicles
incrcasc,

Accommodations Capacity

The capacity of Lmboscli to hold more beds, whcther in lodges, sclf-
scrvice bandas or campsites, is strictly limited. .lrecady the "urban sprawl®
in the ncighbourhood of 01 Tukai is using up 2~ substantial amount of prime
wildlife viewing arca.

There is at prescnt tcapacity to hnndle 150 visitors per night in Amboseli
(including compsites). For purposcs of this cxcrcisc, it is assumcd. that
this total can be raised to 500 if the 200 squarc mile option is choscn.. If,
on ~veragc, there is a demand of 0.83 bed-nights per visitor entry in future,
as therc was in 1968, thc numbers of heds required in or ncar. Amboseli
will rapidly excced this limit. Table IV shows the number of beds which must
be in place -to handle futurc visitor demands for selected yecars under alternative
assumptions about annual occupancies. (It might bc noted that the basis for
projccting dcmands docs. not include . bed-nights currcntly taken outside Timboscli
at Famanga River Hotel ~nd Tsavo Lodges. Inclusion of these figurcs would
raisc the cstimates shown.) Thesc forccasts also ignore cxisting shortages -
making thoem doubly conscrvative.

Revenue Assumptions

It is assumcd that cach non-resident visitor pays £1 to the Masai Amboscli
Game Reserve, and cach resident £, It is further assumed that the reserve
rceceives &1 per-bed night occupiced inside the rescrve — but not outside. Bed
nights risc to a maximum of 118625 in 1980 on thc 200 square milc option, at
which point accommodation capacity is rcached (500 beds, occupicd 65% of the
time). Finally, it is assumed that thc Reserve receives £1 per vechicle cnter—
ing (&% cntry fee, &% rongermuide fee).

" These rcvenuc cstimates exclude petrol station receipts and receipts from
the shop, which in 196% will ndd os much 2s £ 20,000 to the rovenuc cstimate
of &£70,867 derived on the cbove assumptions. Thus, the forccast revenues are
coenservative.
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* The psrk rcoches capacity in 1976 under the cxtensive

1982 under thec intensive 30 square mile option

in 1990 undcr the 200 square milc option.

Table V: Revenue Forccnsts of imboseli Gamc Rescrve, 1966--2000.
Year 200 squore mile o pt i o n iBO square mile op t 1 on
- T
Revenues  Revenfics Rovenuoc Revenucs Total Total
from from from fron Revenues Reven, cs
non- resident vehicles  visitor
resident  visitors nights
visitors | extensive intensive
development | development
(1) (2) (3) (4) (5) (6) (1) (8)
1969 27697 3462 8592 31116 70867 70867 70867
1970 31852 3635 9278 38505 | 83270 83270 83270
1971 36629 3817 10379 43074 93859 93859 93899
1972 42124 4008 11631 48268 i 106031 106031 106031
1573% 48442 4208 13055 54177 119882 119882 119882
1574 55710 4418 14678 60909 | 135715 135715 135715
1975 64066 4639 16525 68578 ' 153808 153808. 153808
1976 73674 4871 18632 77323 |, 174500 162285% 169300
1977 84725 5115 21037 87304 | 198181 162285% 183000
1978 97435 5371 23785 98709 225300 162285% 198714
1979 112051 5639 26922 111725 ’ 256337 162285* 216735
1980 128859 5921 30508 118625 283913 162285% 237411
1981 148187 6217 34€11 118625 | 307640 162285% 261138
1982 170414 €528 36305 118625 334872 162285% 262697
1983 195976 6854 L4679 118625 I 366134 162285% 262657*
1984 225373 7187 50832 118625 ! 402027 162:85% 262697*
1985 259177 7557 57881 118625 443240 162285% 262697*
1986 298047 7935 65957 118625 ! 190564 162285% 262697*
1987 342750 8331 5215 118625  545€21 162285% 262697*
19088 394184 8748 85836 118625 | ¢07393 162285% 262697*
1989 453317 c186 58012 118625 679140 162285% 262697*
1290 259797 9186 99308 118625 ‘ 686916% 162285% 262697*
1991 459797 9186 99308 118625 ' 68¢916* 162285% 26269T*
2000 458797 9186 99308 118625 l 68691 6% 162285% 262697*

30 sgquare milc option
is b

It rcaches copacity

Table VI:

Annual Maintencnce Cost of Diffcrent Types cof

Road (£ per veor

Tyne of Road
(vehiclesper
dny)“"‘.f

ovcr 300
201-300
101-200
50-100
under H0
elebs
Bitumen (18!
carringeway)

Faintenance

300
250
200
150
100
100

150

Regravelling Total
—_—
£ £
65 3€5
65 315
60 260
50 200
20 140
30 130
200 (rescaling) 350

| Source:

Ministry of Works




Cost_issumptions
Road Mointenapce— = w0 T e

Increased Exporditures on-mintencnce--of roads will have to be incurrcd
under all Ydevelopment® options. Table VI indicates the funds nllocated by
the Ministry of Works to provincial cngincers for mointaining roads with
various densitics_of usc (1969/70 figurce). These funds arc intended to cover
all ovcrheods cssociated with road maintenance, as well as dircct repair
costs, ~nd apply to all arcas of Kenyn. Since rainfall in Amboscli is much
lower than in much of the rest of Kenya it can bc cxpected that mainteonance
ccsts therc would be lower than for mest other parts of the country.. On
the other: hand, in so far as the rcscrve is unable to reap the full cconomics
of scale possible in road maintcnance, the above a2ssumptions arc’ followed,
with modifications indicatcd below.

Entry Roads: The comnstruction and maintcnance of the cntry roads arc
presently. financed by contracts let by Central Govcernment and grants to the
County Council. . The cost forcczsts of Table VII do include them, however,
so as to-ecvaluate the profitability of iAmboseli to the County Council if it
were to takc over responsibility for 211 road maintcenonce.

The F.0.W., maintenance nnd rcgroavelling figurces of Tablce VI ~rce uscd
for cstimating the cost of mainteining the cntrance roads, In order to arrive
at traffic densitics, it is assumcd that each cntoering vcehicle travels over
each mile of centrance road. Thus, vchicles per d~y cn be found by dividing
annual cntrics by 365,

Vicwing track: the procedurce fellowed for wildlife viewing track is different.
Vchicle days in the park will comc to the number of visitor entries 4+ the
numbcer of bednights divided by 5. If we assume that cach vchicle-day involves
30 miles, of travel on wildlife viewing circuits (sc that 2 vehicle which stays
in the park overnight ond gocs on an cvening ~nd morning gome drive trovels

o total of 60 milcs: on the circuifs), we can securc density figurces by divid—
ing the number of wildlife vicwing track miles times 365 into the vchicle miles
trovelled per year. This procecdurce acver rcesults in morc than 50 vchicles

per day using the average stretch of vicwing road. Some cof the intensive
viewing circuits will howe higher densitics than this, however, and it is
therefore arbitrarily assumed that mointenance of vicwing track costs £ 170
ncr mile pmer year. For the carly ycars when therc are more miles of road. .~
(1~rger capacity) than arc demnd.d (for the assumed amcnity standnr@, it is
assumcdthat the demond for capacity mcasurcs the miles of road for purposcs

of this- calculatione -« = = e cae Ll e e

Administrative Ixpensc

Total 196G rccurrcnt cxpenditurce of the rescrve is estimated 2t £ 23,000,
Somc of this is rccuired for .road maintcnonce.. . Some.consists of petrol for
the -pectrol stotion,; the returns from which are cxcluded from;the forccasts.
It is ~arbitrarily assumed that non~road and non-pctrol costs risc to & 25,000
in 1970 on both "dcvelopment® options. This incrcase is probably in the
neighbourhood of & 10,000 ovcr cost of similar itcms in 1969.

Under the oxtensive 30 square milc option, these costs 'arc assumed to remain
constant. In cvaluating thc rcturns from intensifying development of the
30 square miles, it was assumed that administrative cxpense rosc to £ 35,000
in 1976 from £25,000, and rosc ~t 7% p.a. to 1982 (£52.525) vwhen capacity was
rcached. !

Uncder the 200 scuare milc option it is assumed that Yadministrative®
costs risc by 10% per arnum compound for the first dccade, -nd at 57 per
anpnum from 1980 to 1989 ..fter which they remain ot £96020 por ycar. These
cxpenditure increascswill vermit the finance of rescarch ond planning
activitices, as well ns' investment in ~nd maintenance cof hidcs, lookout towers),
cteco

Water Supply to Cottle

(Sce text paragraph 23.)



Road Construction

Rough Tracks: It is assumed thoat rough tracks can be constructed at o cost of

£ 200 per mile (or only slightly more thon amnunl mrintonance cxpenditurcs om
viewing track). Both the maintonance and construction cxpcnditurcs assumed

for rough vicwing itrack ore generous - given the nil cost of most cexisting track!

Tmproved Tracks: Improvement of tracks is assumed to cost the following, per
miles

Intry Roads: £ 4,000 per milc

Intensive vicwing tracks: & 6,000 per milc (some of thouse will probably
have to be paved, at o cost of over £ 10,000 per milc)

Ixtensive vicwing trocks and boundory road: £ 3,000 per milc. This was
the cost of the Amboscli ¢nd of the Ambosecli~Tsavo Rood. It was lower thon
the average for the whole road (£ 3,600) becouse of the availability of
gravel in and ncar Amboscli.

It is assumed that these costs arc financed by 10 year loans at 10% intcrest.

It is assumcd that none of the roads wear out beforce the cnd of the century.

Summary Tablces and Profits

The cost flows arce portraycd in Tabie VII for the cxtensive development
of the 30 scuarce miles and for the 200 squarc mile option. Table VII(a) gives
the cost and profit flows for tae intensive development option for the
30 squarc milcs.

Table VIIT shows profits, and the diffcrence between profits accruing on
the cxtensive 30 sguare milc option nnd the 200 scuarc mile option.

The rotce of return over cost of developinzg the 200 squarc milcs versus

the 30 squarc milcs to cxtensive strndord lice between 27f (whon maintenance
and improvement of entrance roads are charges on the rescrve) and 31% (when
hey arc not). The meaning of this firure is that if the rate of return uscd
by the County Council i evaluating investments (on cducation, roads, hcalth,
ctco) is less than 27% (314), it will vay to develop the 200 square miles rather
than develop the 30 sguarc miles cxtensively. (The rate offcturn on the 200
squarc mile option, over the intensive development option for the 30 square
miles, when cntry roads arc not a charge on the rescrve, is a little over

32%. It is unintercsting to do the calculation for intensive development of
the 30 square milcs when cntrance roads are a charge on the rcsgerve, gince this
option is inferior tc cxtensive development of the 30 sguarc miles cven at

2 discount rate of 10% - see t=blc 1 in the text.)

'otc or the Phasing of Investments

It is Dbelicved,; as rointed out in the text, that the phasing of the
investment in borcholes tends to reduce the relative attractivencss of the
200 squarc milc option versus that of the 3C srwarc milc options morc than
is nccessary.

The phasing of the road investments is detcrmined by the assumption that
road capacity is constructcd to ~nccommodotce the demand forccasts.

The phosing of incrcages in *administrative® cogts (for which rcaxl costs
of rescarch, tlanning, construction of vicwing infrastructure other th-n roads)
is arbitrary. It is not felt thot the assumptions usced tend to favour the
200 squarc mile opticn, however, ~ud rerhaps the roversce iz truc.

Infl~tion

Nonc of thc cost cstimrtes taks nccount of likely inflation. It is
approprinte to ignorc inflation in thosce forceasts, since they also 2ssume that
pricecs chorged to visitors will not risc. Prcsumably charges to cater and
usc the rescrve will risc 2t lcast in line with inrlation of costs in futurc,
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Table VII(2):

Ycar

(1)

Maint
Vicw—
ing
Track

(2)

Faint
Entry
Road

(3)

1976

1976
1979
1980
1981
1982
1983
1984
1585
1 1986
11987
11988
‘1989
1990
{1991
1992
1993
11994
izooo

1970~-1975¢

1977 .

11900
111500
11900
11500
11900
11900
11900
11500
11900
115C0
11500
11900
11900
11900
11500
11500
11900
11900
11500
11900

-

12600
18000
13000
18000
18000
18000
15000
18000
18000
18000
1£000
18C00
1&00C
18000
18000
17600
13000
18000
18000
18000

Lonn

Repoy--

ment
on

Roao

Improve-
ments

Admin
istra
tion

(4)

4883
14355
25194
37498
6LETT
93908

108415
120435
12043F
120435
115552
106080
05241
82937
55758
20626
13030

(5)

35000
37450
40072
42875
45878
49091
52525
52525
52525
52525
52525
52525
52525
52525
52525

-1l -

Forecosts of Costs and Profits of the Intensive Acvelopment option
for the 30 squorc milcs. (&)

Total Total Profits Profits
cost, cost oxcl. incl.
cxel. incl. cntry entry
entry entry road road
road road cost cost
cost cost

(6) (7) (8) (9)

51783
€3705
77166
92273
109435
128760
132780
132780
132780
132780
127897
118425
107586
QT2
61123
65011
67125
€442F
€4407
61425

64383
= 81705

95166
110273
140455
172800
186840
202860
202860
202860
137977
188505
177666
16532
138183
109051

95445

82425

82425

52425

117517
119295
121548
124462
127976
132378
129917
129917
129917
126917
134800
104272
155111
167415
181574
1976866
168272
198272
1c6272
198272

a8 for cxteonsive development of 30 squarc miles. (Sce Table VII)

104462
101295
103548
106462
96956
88338
72857
59837
59637
59837
€£720
74192
.85031
97335
124514
153046
167252
180272
180272
180272




Table VIII:
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Development Assumptions, 1970-2000(%)

Annunl Forccast Profits to Amboscli Game Rescrve on Different

col (4), (1) = o0

| fuwl Entrance Roads not the Eantrance Roads the Responsibility
Responsibility of the of the Rescrve
Rescrve __4
206 squore mile 30 . ! Dif- | 200 squnre 30 Diffcreace
Option extensive  ference mile cxtensive | (5°-(6)
. square (2)~(3) Option square | -
mile mile
l Option Option
(1) (2) (3). (4) (5). (6) (7)
1970 38612 53612 | ~15000 26012 41012 ~15000
1971 58993 63493 -~ 4500 46393 50893 -- 4500
1 1972 67525 14775 - 7250 54925 62175 -~ 7250
1973 77355 87640 -10275 64765 75040 -10275
| 1574 88765 102368 | 13003 76165 85768 ~13603
1975 100923 116186 -18263 88323 106586 ~16262
1976 115220 127065 ~11845 102620 114465 -11845
1977 132542 127065 54T 114544 114465 19
;1978 152604 127065 25539 | 134604 114465 20139-
1 1979 175762 1270¢5 48697 157762 114465 43257
' 1980 197525 127065 70460 | 166505 114465 52040 .
i 1981 211092 127065 84027 167052 114465 52587
| 1982 227410 127065 100345 164950 114465 50485
| 1983 240819 127065 | 113754 | 165339 1124465 50874
1984 270609 127065 | 143544 195129 114465 80664
1985 280387 127005 | 153222 | 204907 114465 90442
1986 291928 127065 | 164863 216/48 117465 101983
1987 30€410 127065 179345 225980 114465 111515
1988 322135 127065 195070 241705 114465 127240
1989 326616 127065 169551 246186 114465 131721
1590 324722 127065 | 197657 | 257412 114465 142947
1991 324722 127065 | 197657 | 270432 114465 155967 -
1952 324722 127065 | 197657 | 283452 114465 168967 .
' 1993 3247722 127065 107657 296472 114465 18,007
1994 229705 127065 202640 301355 114465 186890 -
19¢5 357379 127065 230314 329029 114465 214564
16¢6 360213 1270€5 2¢2148 360863 114465 246398
1997 425638 127065 298573 357288 114465 282833
1698 467335 127065 340270 438985 114465 324520
1899 530026 127045 402661 501676 114465 387211
2000 535596 127065 | 412531 | 511246 114465 396781
e I
’Internal r~te of Roturn 31% 27
i(Discount rote at which PV '
|

A




