


The DEVELCPMENT of URBAN INFRASTRUCTURE feor INDUSTRIAL LOCATION in E, AFRICA

‘I The Prdject

o This paper prescnts a proiject proposal and proceedures Ifor the
investigation of costs of providing urbkan land and related infrastructural
services for manufacturing industry in a selected number of locaticns
throughout E.Africa. The aim of the project is to provide the empiricel

date and analysis that would enable a first partial estimation of cosis
external to the indusirial enterprise/sector development that might be
subject to minimisatiorn by the edpption of a prograumning proceedure alined

at an optinal or near-ortimal scheduling of investment in urban land and
Ffacilities for industry over the E.African region. A secondary purpose of
such an exersise would be to try and evaluate the present proceedurecs whercby
‘national, regicnal, and urben economic zand physical planning are now under-
taken and determine how these proceedures could be nrodified in order to take
account of relevant deta and analysis vroduced at one ievel and aprosite to
another. This project has grown out of a number of related enquiries and a
background of theoretical modificaticns which willbe ouvtlined in part II;
the analytical method of approach which seems to be most suitable to the
tesk is given in pert III; some empirical work giving some initiel informet-
ion un the E.African situativa is presented in part IV; and a summary of the
further investigoticns oproposed is then given in The last part V.

II: The Problen

The general prcblem as I,see it was stoted in the first of a
series of papers previcus tc this , namely,

“ the theoretical proklem - to find a (systematic) connection betweenthe
process oi econcmic growth ... and the process by which prevailing geo-
graphic distributions of populaticr and activity are altered as this
growth takes place.
the ErcCulle problen - to create a (ﬂlaﬁnning) framework within whiqh
national economic programming and lccal physical blmnnLﬂ” can be joined
together in a wutually suppcrting manner.

I there SuocpﬁLOQ that the problem should be treated conceptually as the
identification of interrelaticaships betweon a systenm and a set of sub-systens
oi the eccnomy in process of structural transformation, and their respective
spatial organisation. In particuvlar, ocut of a variety of possible aspects

of this generzl nroblem, and sub-systems of the economy in their spatial
dimension, I chose to concentrate on two which seemed to me likely to he-

come nore clesely interconnected as development prcceeded viz. the system of
zndustrialisation and that of urYonisation. These s stoms come together in
mutual interaciion mediated by among other things ir reswpective evolution
in terms of spatiel orgmnisatiocn. My hope is to ektund further certain

trends in theoreticel work, cnd certaisn movements in planning activities iu
order tc prove more dechply and with scme policy relevente into this evolution.

There are threc ficlds of theoretical work and planining activity which

can be ping 01nted as the starting wpoints for subsecuent elaboration, namely,
-~ industrial complex loczticn theory and planning

- urban land development theory and planning and ,

- regilonal grewth pole theory and regicwal plansing
Fach of these fields hos becen subject to tendencies in the directicn of a
more generalised formulation of thecoretical and practical propositiocns wh 1ch
shen suitably extended briag eachh into clcse enough contact with the othe

for an atteupt at bridie-building such as is here atte.apted.

The b glnulnws of =~ theory of industrial location were very closely
related to existing ulcro—eccné ic market cempetion and marginal cost fori-
ulaticns. From Webzr to Houcver™ the tradition ¢f lucational analysis was
centred around the determinaticn of a 'least cost' or 'maximum profit!
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calculus for the irdividual firm or vprodvuvcer, toking into account pricipalliy
transport trade-ofi between raw materials and markets with the addition of
labour ccst differentials and ‘agglomeration ceconomies'. The subsequentj
develoznent of theory under the impetus of rccent writers in the field

has been to fpeneralise' the classical analysis to cover both more location
factors and more producing units. Thus we have now more elaborate analysis
cf sone pricipal elemenis foreumerly covered by the umbrella of Yegglomerat-
ion econonies' on the ore hand; and a more elaborate examination of the,

optimization conditions for a relcoted group of individual plants on the other.

A further, and decisive, trend has avvneared in the goretical writtings
of those econoniists and others in the centrally nlanued ecconocmies, and in
soue developing areas, whe have_gvonsidercd the problei of optinal location
for an cntire industrizl sector? In doing so they have 2ad to enlarze their
irane of refcrence even further, not only tc take in ‘urbanisation ecoaom-~
ies’ but to cernsidcer the whole questicn of allccating investment for the
urben pepulations that will be attendant on the develonment of industricl

scector concentrations in o Liven arca. at’ this foint they mect the approach-
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ing interests of other fiélds., This marco-ccononic level of locationa
analysis is clesely parallcled by the curreant planning concern, wiickh is

in process of shifting frow the situatica in thCh locaticn was trented as
a sepqrgtc and Tind C}uﬂdcu1' rrevlen in the analysis of a given industrial
rroje .. to that in wihich loca tloniﬂ'aistrioutlon are treeated as an
1ﬂu¢uf81 pert of zrogrem.ing aleng with techaology awd scale of cnterpriseg.

and devdopmeiit were
s; the ormulatlona
stweenn accessabiliity,

The beginuings of a thuory of u
closely related to two related dluclﬁl s
of urban #land econonics cencorning tha T
rentability and inteasity of usec, and ulution of urban ecology
concerning the relation jetwecn urban srowth, socioecouoriic status, and
segregation of land use. These investigafions were and still are prizerily
cencerned with the mirpo-econciic and social adjustneats. taking place
amcng individual larnd uses in single citiecs, as these cities grow and diff-
erentiate vpﬁuscqus. Thay h becn jeoineld by another grouy of woriks
treating of the 'cconomic base’ of the dpdividuval urbon arca, which have
graited & more ﬁacro—ecowomic orientetion with aggregzate sun,ly and demand
factors onto the ;tediled studies; at the same time the picture
has been reconst1t:tud by the attempt of geographers.tc pull together the

external and int.rnal agtlv ity patte:ns of citics zud towns through the
tcentral place’ theory.” Again a further and decisive trend has appearcf
withh the investignticn of whole ‘syskems' of cities and the 'urban hiers
oftecn with special refervnce tothe Geveloping countries, where attemptis
arc nade te explain,_ fhe generation of aggre;ate urban growth and its
allecation in spoce. & ulosel"mmrmlpex gvelution nas taken place in urba
land pleaning. Beginnding with 2 central ccncern with the allocatica of 1an
wltnla the uvrbon avea amcang competing uses on the basis of zoring and
density re uvlations, such plonning has progressed te a nore sopihisticaked
formulaticn of complete physical 'uaster plans' for overall urban srowih.
This iaterest nas bgen Turther extended, especially in socue oi the centrally
nlanned econonies and soue “cvvlc~;134cgu trics as well as in rlxgd marxet
econoxdes to the planning of clusters of urbancentres -~ 'new towns’ and
‘metrorolitan arca' vlanning - and cven to policy formulgfion for the
encoura;ement of changes in a naticnal system of cities. At this point
thie transition of iaterest inte other Tields is clearly marked.

The tkeory and Flaov
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aning of rericnal development has pasised nore

guickly frow consideraticns of o single arcea or roeziorn vis-a-vis the 1%
rest of the woRld, deriving its impetus frem intornational trade theord,
to consideraticn of a naticiaal economy.oas represented by its regional
specialisaticns and interregicncl excheaages, with particular reference to
area differentiaticn ﬂu“i;g the course of nationzl develeopnent. Initial

enphasis on the problewms of rescurce-base develormient, backward or problem
areas, and conjested metropolitan recions, has te2a broordcned out into a
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ricre generzlised concrn for the approvriste allocation of eifurts anongst
regivns  Dbepaping in mind scme stated goalo of nztional nriority for arca
development. The inreortance of industrial snd uvrban development in this
context ngceds little repetition.

Yet uotk in theory and planning practice much integrative work
renainsg to be acomplished. In order to provide a morce satisfactory freme-
work for the understonding ond lOchy—”“klﬂ” needed in develoying arcas,
there are at lest threc arcns of critical 1nﬂort'“ue to be examined. These
three are all parts of a higher~crder thenme which is the determination cof
the dynanics of the systen whereby industrial leoecation and urban growth
T eccme coalesced. That is to say, how it comes about that the industindaal
and urban subsystems becone progressively interdependent upon oue another
foraing eventually intc a single new systeng cf ‘urban-industrinl® concen-
traticn which attracts to itself the grecter proportiocon of subsequent urbaen
and industrial expansion. The throc arcas of special intercst are,

2. the evolutiorn and consclidaticn of 1n&uour¢Qi interlinkase forming
the basis for urban corncantraticn on en 'innut-output' h s1s
b. thz developnment and ccnsolidoticu of induutrLQl sceter servicing a

the basis for urkban ccacentration ca an ‘exbternal cconorndies' hasis
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c. the cvoluticn and censolidztion of ‘ndusiricl facilities capacity as
the basis of urboen CCﬂC@ﬂtf&tLon on aun ‘'scclial cverhead nvestment® oasis.
Eoch of these_sgucial arcas relatesd to vac fecet of the general problem

of interpreting and direcf;nb the nrogess of integrated regional urban ind-
ustrial focci of growtk, 0f the threc it is the first two tuat have been
given the most rhough by no neans ¢xhaustive Lrectcement. Thme third facet
of the problem has becen little brearhed as yet, cnd forms the central focus
of the present project,

.

The relevance of this caguiry for current coaditicus in E.africa is
nct hard te deronstrate. ALl threc territories are in the midst of a guite
-significont industrial expansicn which -since 1960 has driplicated many
origonally ugique manufecturing centerprises. The anaticnal plens now in
ferce, Just rrepared and in the process of beginning preparation, all have
substantial industrial investment program.cs included. sbove and beyond
these the E.African @Gommunity has fer the first time in the chequered
history of interstate co-operaticn cnd intepgrotion, an cperaticonal arm
in the industrial field, the BADB, which with the assistence of the U.H.
the IBRD and other agencies is deeking to establish a regional programie
of inlustirial develornent. Eoch of the threc govormzients has at one time
or another by word or deed indicated that it hes policy ireferences for
industrial location, but none zes as yvet elaborated a cohercnt location
stratersy. As things stand now the relevant decisicns are part political
and part adventiticus, but in each case certain specific arecs stand. eut:
a5 likely focci for future menufecturing expansion ond can We reviewed as
such. While the ExDE kas uo! as yet had the time or the priorlty te take
under the industrial investment nrogramse consideration for the possibil-
itics of regicnel 1”ch ion stratergies, this is oo doubt a subject that
will demand atvtenticn ywhken the sector potential in each territory has been
iritially establis “ed. At the rresecnt time there is mounting evidence that
independent decisions on plant Jocation are raising total costs of industr-
ial establishment by impos Jng adcitional avoidoble investments for complim-
entory public service comiittments.

ually, all threo territories are in the midst of a rapid urbanisat-
ion whl h as rrobadly nearly dotbled the populoticn living in cities énd
towns since 1850. In cach territory the estocblished town pleamning orbb4¢s—
aticns have been trying te cope with the influx of pecple and activitie
inte the urban arezs; on the whole with only gualified success, largoly due
te the incdecuacy of the legislative 2nd O”'aﬂlsﬁtlvﬁaL framework in which
they have to operate. 411 the six larzest urban centres 2 Nairobi, Keapala,
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‘has still sonmehow to he fitted into the broarder fraome

D.r es Salaom, Mombassa, Jinja and Arusha - have are having elaborate
naster plons' vrerared Lor them, which, with o number of specialist studics

in~scﬂo c“ses, neve included very lorge capitel investment proposals cover-

ing periots up to &he end oif thoe presest cenbtury. In all cases however the

al ElY“lS ¢f econoric basc :rosfacta for such centres has yet to be adequatoly

$

as
accormplished, while the capital bussting for their investmesnt pro: sranme s

work of natlonul
econoizic planning and priorities. There is in, ample cvideince of scevere
linitetions cn eany eifective land rlanning in such circuastances, where
sciiemes are beiing drawn up without either the discipline or the assistance
of definate economlc and Znvestment forecests- and nowhere is the case more
critical than in the ii=lu of ﬁndJSurlaquevelop nt, upon which so much
else in urban planning is secid to hinge.

w2

Finally, alil three territories have establi
rezional planning and develcopmeant. In all cases the
extensions to the alrcndy established physcial plan

ned nrogramies of
maencel as
or@anisations, but

now in one cese the latter have religuished the tnsks
planning oifice and in encther case 301nt arraangensents are in nrocess of
being worked cut betweon the twe. While a number of countrywide and more
limitea rezicnal surveyc have bc n made, and some criteria formulated for
future regionsl distributions of activities and facilities, there is as

vet no estzblished rogzicnel otrabergy,»fzouxa in cne case a rejivnalisction

-0of the plan has beon attempted. In all cddes a censiderable cmphasis is

being placed on 'develojment from below® wilth the setting up of plenning
comzittees at district znd regicnoal levlls. 4s ye—t however there is a
tlaring lacunae in this crrangement since none of the larger urban centres
secns to qualify for e planning organ on the equivilent basis. Iasofar as
regicnal acvulopmen* Progroi es are likely 1n cne way or another to add an
extra dinmension to the issves of urban develonnont planning, and since
industrial location is a prine factor in most regicnal developnent scherwies,
it would seoen pecohoawy and desireable %o Love towaras c&movr integration
between the three elds of erndesvour. There 1s : the gquesticn
of joint regicnal ylannla" strotergies activated thrcugh the LADB.

In this context the exmnminatiocn of potential costs of urban infre-
structure (SOC) related to alternative patterns of iniustrial locaticn
would seem to olfer a half-wey house at least towards the pooling of ideas
and concerns between 8sc dcaling with policies in the industrial, urban
and regional fields. How this is to be dcne in terus cf an analytical
nethodoleogy is answered in thke follewing section.

The Approsch

The ap;roach whick is sugzested here is centred on the analysis of
ecenoilic and phsFical elemeats in the deirand for nnd suprly of urban land
and services for the location of manufacivring industry. The availability
over a period of time of cuitable quanu;tl and

A
es and cualities c¢f land which
iz properly loccated and serviced by transport and utility swsralo, reacdily
and rcasonably cbtainable, is clecrly ‘.yortant froin the point oif view of
establishing urban 1nuvsfrv on any large scale. 1In ilost developing countries
there has becn little aypreciaticn however ¢f the significance of prime
industrial land resavation o a systematic scheluled basis. In nany urban
arcas suitable land is severely limited in arcas, often bedng e.achroached
upon by alternative uses, rapidly increcasing in value and price, haphazardly
located with respect to cortral arca access and utility terainal facilities,

and scimetines widely serarsted fron workers residential arcas, with the
excention of uncontrolied 'souatter’? develovneats. Thce obd~ tives of a iore
explicit progreomming of "investument in urban industrial land and facilities

are therefore,
- to assist'ir the attraction and occcodaticr of an adceguate industrial
and econnonic tase for a given urboan arca
- to ensure thaot prie indusirial land is readily available at o reascna-
tle cost in service ani development charges

£ c; 5]
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~ tc desipgn the locaticn and sereficing of industrial aress in suck a
noaner as to mininkze 'distnrbance’ cocts to other ‘v%au activities
- to design-the expansion necessory to occcowmodate now industry when neceded
in such a nanner ¢5 to mininisc investment coste ol expanded develcpment

It once again the lest of these objectives which is our maoin ccicern

here eince it gives the link between the problens ol providing industrial
ereas in a given urban aress and the rproblem of optimising the location of
industrizl expansicn on a ﬁgulwucl basis in respect of required overall
inveestnents in urban infrastrvcture. The link itsel? is fopged by the

ar“11cntlon of o Tor: of urban ¢ndustrial vlanaing derived from fthreshold!
vﬂlysmd, vpiovneerced in Poland and ctbegocentraliy planned cconomies, and
aow spreading o other areas outsids.

This analysis is beet Jdeocriteld as turning attent

1

-

urban area as a holistic uvnit to Le understocd and 3

indenendent whole, in favour cof & concenticn of it as 2 mere or less well
interrated collection of 'activity systens® inlabiting a continwwa cof
settlenent (spatlal) orgL41s"L;<p. Thus the almosc insuverable diificulty

of identifying benefits as well as coste in urhon develdpment, which nakes
optimu: size city theory sc slippery to oyeratlunclise, is avioded. It is

a ucthod of analysis which allows the direct trariclation of relevant local
physical cenditicns iunto effects cn naticnal and regionel econcriic consider-
ations and vice verse by determining the coptimwr sequeince in which urban
area expansicn bothk within and between cities srould be scheduled,

Its generel starting point is tlhe delizitation of an urban arca

as a space of activities and residences bounded by means of soue accepted
performeacc standard relating to cowmsuding. Within this space it is nossible
to recognise three szis of constr-ints cn the immediate and costless use of
land for urban (anl irdustrial) expansica. Thessc thres sets of constraints
are asscciated with three tynes cf cost for overcow ing th.oa wahich will be
at some point nonlinear or ‘'Jiscontincusz at the marzgin - that point being

t he !

threshold ' so-cclled. The situation nmay be sunmerised as below:
+

Constraint - - Threshold - Description
land tat tic Prysical eg. swanp drainnge
form c sion Structural eg. slui clearance
facilities extensicn Qanacity €g. new resoviom

Thus there will be a s¥% within a ypiven defined urbezn ares where 'nornall
costs of lanc develon: for andustry,etc., will obtain, At soie woiunt in
the cxpansion of the vrbon area however cne or mere of the abeve coastroints
will be felt, to overceme the 'threshold’® c¢f which will éntail non~ Porm“l
costs usvally of a guite disproyorticnate kind in order to mount an operat
ion of establish o new freility where distinct eceonoiiies of scule and
incdivisibilitics of tochaical coperation ars cntailel. It is thercfore
possible if such threshelds con be determined in advonce for & s iven urben
area to prograwume the exponsicn of that area so that it procesds for as
leng as posuible within the threshold lines, only incurring dispropcrticnate
investrment when cther alternatives hove beon exhausted.

The net result of such enelysis is to enable the costs of urban
expansion tc betroy where JJJOI chsticles are being encouantered in physical
terps cnd trounslate thezeoe into eccnoinic reckeoning on o cuantative %“815
In thkis way 1t is possidle to ﬂchieva nuiber of stews towards the boet
integration of lccel physical aind naticnal eccacizie plenrcing, viz.,

2. by cnabling th stimation of sucessive threshold constraints, the
analysis allows the propgram:in. of an optinal sequence ¢f develomiient
which will =z ir the reconciliation of relatively long-tern physicel
vlans with gely short«tern cconoiile plonning

be by eSt&hllSﬂuﬁ the relative severity aanl exacti nature of threshold
constraints, the analys:is allcows the determinativn of cptimuwa deasity
standards for urban Auv010ﬂlo'f bearing in mind the opceriunity costs of
exceeding the thrushold mersin

[ e
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Ce. by cnabli ﬂg re calculnizon of the arze available Tor developnent withi:
the major coastvraining thresholds, the analysls makes pcsgible the logic-

2l »rorsression of detailed master plans covering consecutive pericds of
threshold limitation and transcendance

d. by the same teken as in c., the analysis allows the optimal sequence of
satelite or ‘new t;wﬂ' development depending on a trade-ofi between
urban expansicn, infilling or duplicntion of Ffunctions

¢. by establishing the nature and incidence of threshold capocities for
urban areas ol a co rable and guantified basis, the acnalysis allows
the coptincl schzduling of investment in ectivities to be located over
a given time period in places where the ainioum enmount of net additiocnal

-

investnent will oe reguircd.

It is on this basis that I propese To cxamine the implications of
alternative patterns of locaticn for new industrial Plants amcang a aumber
of urban areas in E.4frica, to see by historical and technical survey what
can be saild about the incidence of ‘net additional investment® is likely to
be. In o sense I am sigply ocugnenting the orthodexz nrocsedures of urban
planning and ececnoxnic prograrsing by extending the first to cover the whole
;ion of E.ifrica and the second to cover Wna% conerent fashion the whole
aplex of :prusur1u1~cuu-ulr n development,

IV: Data

The two relatzd kinds of infermatic 1equlz el on which to work the
above analysis zre a series of prospective inf ustric 1 invesiizents giving
relevant dato on concommittant recguirenents for urban land and services;

and a serics of urkan 'facility profiles' including dcta on capacities and
structure of industrial services cnd land. Previcus investigations have

revealed oOU“tﬂlu' of the magnitudie and uwr_ency of the current E.African
situation regara to urban industrial programiing even lookiang at megur
partial and incomplete set of data that have so far been accunulated

What fodlows is a listing of a representative smnplc of large -
scale napufacturing indusiry established in Z.Africa, aand which by now
could be posited as likely to be duplicated ( or ecguivilent investioent made)
in nore than cne urbon centre over the next decade., Only three items of
Gata relating te direct infrastructure requirenents, and one relating to
indireet recuirements (employment{ arc givern in éach case. This data was
collected from technical perscnel of the plants concerned on the spot but

nust be repgarded as variable in guality and accuracy. (see To. 1.)
Lfter this I present a sasmple of informotion concorning the main

urban areas cevering sone relevant aspects of their cavacities to atszorb

greater demande for indusiricl land and g i n these date are

the result of first hand iavestigotion, but weuld have to 1“e converted ineo
cost estiuzates fer adied capacity in ench case. They <o however provide o
first svmmary indicaticn of points of chun(th cil wecakne as o guide to

further cleboraticon loter. s (see Tv. 2.)
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Industriczl Land and Infrastructure Regulrements

Land
{(acres)

5
11
20

_}+

6
/I
34
52
5

Table 1.
ISIC No. Descripticn Emyployment Power Cans. Water Cns.
(*COC kwhs) (tooc golls)
201 Meat Canzing 1000 1200 50
211 Brewery ele 1000 14
231 Cotton Texztiles 315 130 11
271 Poper ‘westo! Mill 55 5
311 Fertilisers 250 20000 1
319 Pharnasuviticals 55 50 .3
334L Cenent 550 9000 3
247 Steel Mill 200 190C0 295
350 Steel Shects 150 300 1
Table 2. Industrial Land z2ad Infrastructure Capacities
Trban Tctal Apirex  Industrial Area Power Cns Water Supply
frea Arca Dev! D.C.C. Areca Tetal Ind. Cap. Cns,.
(sg.mls.) (%) (z1s) Total Gcc. {m. kwhs) (2. galls)
(zcres) (44)
Nairobi 35 85 i-3  &co 65 240 12
Kampala 8 85 1-3 435 75 3 20 9 - 5
Dar 32 50 2-5 730 40 53 20
Mombasa 80 15 1 L35 &5 72 39 8 2
3-5  5k0 65
Jinja 11 55 1 -3 1080 Lo 126 117 3 2
~Nieru & 8 2 -3 1690
Arusha 11 2 350 10 5 1 1 5
Thika 5 5 1 355 55 78 70 1 .5
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V: Plan

The plan of operaticins TFor the implimentaticn of tke project can
be outlined quite simply but without galloping away fron soine of the main
difficulties dnvolved. It cosists of two parts, nanely data collcction and
data processing, for which dificrent time and place horizens are periiss-
ible. The part of colloction is estimated to take aobout nince months and
nust be copducted in the field in E.iAfrica. The mecond part should take
perhaps half as long, and cculd be carried out away from D.Africa,

The data re—quired arc of two principl sorts. On the one hand
there is rcquired o lmst11v of larze~scalc industrial investioent nrojects
for the setting up of manufacturin: plants in E.ifrica. The informaticn
necded would be the nature of the projoct relevant to demands for land
and a range of urtan services. Such information is available fron two
groups cf sources. On the cne hand therc are the pnterprisces already
established in Z.Africa. These entermrises con yiel valuable iaforumation
on the netuzl reqguirenents and their satisiaction for napy recently undcer-
tcken dnvestnments cnd also previde data cn new investaent anticipated in
the near future. Cn the c¢ther houd there ave those orzanisatiuns of ths
E.Lfricon governments and those interncticacl agencies actively persuing
cnd preparing to impliment industrial investment possibilities in E.Africa.
Fromz the U.D.C., the BuDB cnd other sceurces it sheuld be possible to gain
a noticn cf the raonge of industrial zrojccis ond their hygpcethetical
reguirenents for infrastructure in the short te nediuwa-term future.

On the other haond, dnta is reguired on the prescnt and possible
future capacities of the larger >nn centres likely to beccume locations
for o major porticn of the anticipated iniustrial investoent. What is

rrincipally required are data on the following aspects of urban servicing:

-y

- watiter suprly

~ sewerage ond cfflucnt disvoscl

- telecomunications

- land availability

-~ road access

- rail access
For nost of these clements in the situation a nunber of different itens of
infornation are reguired. These a

- total current capacity

- ecstinated cost cof increosing this coracity (at ecuivilent standard)

~ aren presently serviced

- cocst of extenling orea serviced (tc accouclate new industrial arcas)

- cust of redeveleoriment ond greater intensity of land use (Jor industry)
This coitbinaticvn cf elerents and chorccteristics recuires two main lines of
attack. Cn the cne hand apain, much inforpaticn can be zecured from central
technical agencics such as the U.Z.3. or ELL.R.&AEH. or E.P.&T7. and Pubklic
Werks Depts. On the other it will rcecuire careful and guite lengthy study
en the spot in order tc be oble to identify in sufficient detail the nature
and incidence cof the varicus thresholds and their rcelaticn to potenticl
industrial areas within and cutsile thewm. The iantenticn ot this stage is to
cover as wide = cross secticn of urban areas as possible in order tou check

esults apainst as wide a sanple as can bhe reascnably investigated. The
urban areas that have becn chosen are in large measurce the saie  as those
wreviously investigoted. They ave:

Ugcnda ~ Kompala Fenya - Naircbi Tanzania - Dar es Salaon
Jinja Mowbasa Tangza
Mbalc Nakuru Moshi
Tcrero Eldcret arusha
Kisuiu Mwanza

Thiks
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Sore of the najor preblens invelved in collection and dssessient of
informaticn in this field revelve cround the ¢ifficulties of ieflnlnr
and denul;ylno cepacity limits, distinguishing ‘neormal?! from 'thresheld’!
costs in systems extensicy, and including special provisioa for quality
d‘ffer«"ululs, These kinds of difficultics can be illustrated froi: cach

of the majer infrastructural elements included in the proposed survey.

While it will be usualliy possitle tc estinate the liniting capacity
of an electricity sub-staticn, a water vuhping statiovn, a sewerayc treat-
nent works, on auvtcnatic telepvhone exchange and a reailway station yord,
there will be 1in each case o considersble voariabion in efficienty of work
lepending oun the noture oif peak lecding. In the case of a road network
the estimaticn of capncity for critical link routcs is cyen nore hazardous.
Finally of coursc the capacity of industrial land will depend on density
of occupation and standarls of building and setback etc, 2aid down by tie
existing physical planning regulaticas. The difficulty of specifying when
an extension coastitutes a threshold interms of the main utility systems
and for transportation ie probably solvable only if some distinction is
created between difierent capacities of the given system. Such a distinci-
ion would attempt to separate ‘mainline’ fypm 'distributor® elements in
the reticulation system for water and sewerage, power and communications;
primary frov distributor roads and branch lines from service spurs in the
case of rail access. The most involved analysis is caused by difficulties
in separating out cuality differentials that are ngnlflcan+ in servicing.
While electricity may ap.ear as & feirly homogenous comiiodity neither water
nor sewerage systems can be itreated as always providing the sawme output.

In terms of industrial servicing for example there are the distinctions,
important in estimating the cost of termicinal facilities, between water
for drinking and watcr for cooling purposes, and between sewwrage which can
be safely treated in seW"ge lagoons and industrial eifluent which requires
a full chemical treatement plant. The guality of industrial land and of

the existing recad and rail systmcs must also be rugognised .as variable in
the face of somespeceific industrial reguirements, but in these cases the
problems of guality are much related to problems of capaciltly and extension.
Tarmac roads and branch klﬁvs are not cconomic under conditlons of little
or irregular usage.

Despite these difficulties, it should be possible to arrive at some
relevant ordzars of magnitude for the threshold costs of ewpansion at diff-
ent urban ceatrcs for a range of possible industrial investwments. The
second part of the project wili be to use this data to calculate 2 serics
of capacity profiles for cach place and to rrocess the matching industrial
infrastructurce reguircments in such & way as to arrive at cortain critical
poiiits where the 'shifting? of a plant or plaats between one centre and
another would significantly affect the total cxzvenditurce in terms of throsh-
old investments for the re:ion as o whols. Waat we would hive would bhe a
sc¢t of modificd 'tramsportotion’ programsing models for the allocation of
plant requirements amongst facility capaciiies for each place, aud in sone
manuner which has yet to ke fincliscd to supcerimiose these upon one another
to derive for ezch centre its most crucial constraints for different total
outputs of manuiccturing. While the scarch for con ‘optimal!' scluticn via
the comput:r is one aspect of the exersise howewsr, it is not thought to be
the only satisfactory outcome. Long before the finel processing stage is
rcached 1t is noped to throw uvp many significint facts about svecific sib~
uations in which lavestment is about to be contemvliated, both in the way of
new man uf~cruxlng plant and new urban infrastructurc.

Z
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