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Part 1

REPORT OF THE UNITED NATIONS SEMINAR ON INDUSTRIAL ESTATES IN
THE REGION OF THE ECONOMIC COMMISSION FOR AFRICA






REPORT OF THE UNITED NATIONS SEMINAR ON INDUSTRIAL ESTATES IN
THE REGION OF THE ECONOMIC COMMISSION FOR AFRICA

(14 to 21 December 1964)

ORGANIZATION AND ATTENDANCE

The United Nations Seminar on Industrial Estates in
the Economic Commission for Africa (ECA) Region in
was held Addis Ababa, Ethiopia, from 14 to 21 Decem-
ber 1964. The Seminar was sponsored jointly by the ECA
and the Centre for Industrial Devciopment and the
Bureau of Technical Assistance Operations of the United
Nations Department of Economic and Social Affairs.

The Seminar was attended by participants from
twenty-one member statcs and associate member states
of the ECA. The countries represented were: Basuto-
land, Chad, Congo (Democratic Republic of), Dahomey,
Ethiopia, Gambia, Ghana, Guinea, Kenya, Mada-
gascar, Mauritius, Morocco, Nigeria, Sierra Leone,
Somalia, Sudan, Uganda, the United Arab Republic,
the United Republic of Tanzania, the United King-
dom and Zambia. The Seminar was attended by obser-
vers from the Fcderal Republic of Germany, India,
Italy, the Netherlands, Sweden, the Uniicd States of
America and the Union of Soviet Socialist Republics.
The Organization of African Unity was also repre-
sented by an observer. A list of participants, obser-
vers and United Nations Secretariat members is given
in annex L

The Deputy Executive Sccretary of the ECA, Mr.
F. A. N’Liba-N’Guimbous, wclcomed the participants
in the course of his opening address. The text of his
speech is given in annex 1L

Ato Gabre-Michael Paulos (Ethiopia), Economic
Expert, Ministry of Commerce and Industry of the
Government of Ethiopia, was unanimously clected
Chairman. M. Mahamat Gabdou (Chad), Dirccteur
Adjoint des Affaires Economiques of the Government
of Chad, was unanimously elected Vice-Chairman.

The representatives of Dahomey, Guinea, Nigeria
and the United Arab Republic were elected unani-
mously to form the Drafting Committee.

On 17 and 18 December the Seminar was addressed
by Mr. R. K. A. Gardiner, Exccutive Secretary, ECA,
who stressed the importance of regional and subregional
action in promoting the development of industrial estates
and the necd for early implementation of the recom-
mendations of the Seminar in countries of the region.

The report of the Seminar was adopted on 2I De-
cember 1964

The Seminar closed with a note of thanks to the
Chairman for his able conduct of the meeting.

THE ROLE OF INDUSTRIAL ESTATES AND
AREAS IN POLICIFS AND BROGRAMMES Of
DEVELOPMENT

INDUSTRIA
INIMSTRIAL

The Seminar was of the view that one of the min
purposes of 1ts meeting was to draw the atiention of
governments of countries of the region to the role of
industrial estates in policies and programmes of indus-
trial development. in particular in programmes for
the promotion of small-scale industries. Another major
objective was 10 set standards for the estublishment
of industrial estates in these countries, in the light of
the conditions and nceds prevailing in the regron. The
formulation of recommendations on regional and nter-
national co-operation in the development of industrial
estates was expected to be an important result of the
discussion.

The Seminar considered that the subject of its dis-
cussions was not limited to industrial estates, but covered
various forms of clustering of industrial enterprises on
common sites. While it devoted most of its aticntion
to industrial estates for small-scale industrics, that
is, to planned industrial communities featuring stan-
dard factory buildings with all the necessary uhlities,
common facilities, and service and assistance centres,
it also examined the role of industrial arcas providing
only improved sites, which were particularly suitable
for the establishment of larger industrics. Some con-
sideration was given to industrial zones, that s, to
parts of an urban or suburban arca reserved for indus-
trial use, in which both estates and arcas could and
should be located.

The Seminar agreed that in countrics of the regien,
grcat emphasis should be put on policies and programmes
for the development of small-scale industries. Tt was
convinced that provided guidance, assistance, traning
and support werc given, small-scale industries could
be set up by people from all walks of life with small
financial resources and little or no technical and man-
agement cxperience and could begin operation with
relatively unskilled labour. These charactenstics were
predominantly those of the indigenous group of the
population of these countrics. By promoting small-
scale industrics, partcularly by means of industrial
cstates, a breakthrough of the indigenous enireprencur
into industrial activities and his participation n the
industrialization of his country could be achicved.

It was observed that, in many countries of the region,
the present allocation of scarce financial resources
among urgent competing claims — agriculture, indus-
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Thore was a0 consensus of opinton that industrial
ostates were g particularhv cfecine means of encour-
aging and supporomg e creation,  espansion and
moedermzation of samallbwoale industries Because of
the woeaknessos and handicaps due 1o smalings of
stze and seale of operanon these mdusties were espee-
iy o nead o pudance, sastanee and  support
One ot the chict ments of the industrial estate was
that the groupmg of sl industries permitied 1o
mtegrate on it the cmous measures of assptance and
sipport cconemicalhy and offcciveds The avadabihty
of stindard factonies oflercd Tor rent and of the vanous
services and Bwalitics was o powertid incertine 1o the
creation of cthaont ew enterprises and, umder cortain
viremnstances, to the cvpansion and modermization of
onsting sl unes relocated on o the estate. Other
advantages were the devilopment of inter-trading and
micr-serviang rolaliciships among eccupants and, in
certiom between them and  large  industnies
Industrialization on the ostate also sumulated devel-
opment outside of 1t oprincipally through the estabhish-
ment of new drade and servicee andortakimgs and o
mdustrial enterprises located i the  neighbourhood
Fhus mdustral states were developmental profocts

hich made 11 posable o achieve ceonomie and social
ofy vtives of paramount mportance 1o newly de-
pedent countries

The Sennnar recognized  that an andustrial estate
programme was not a substitute for an over-all deve-
lopmient  programme  for  small-scale  industries,  but
should be anantegral part of 1 The coverage of an
mdnstrad estate programme was necessarily  narrow
and the magonty of small enterprises would remain
and develop ontside of the estites These industries
would necd assistunee other than factory  accommo-
dation and common services and would look 10 the
Government for sapport and wid. Whether on the
mdustrial estate or outsile of 1, small indostrics would
need  technical guidance and counsclling, credit on
hheral conditions, traming of management, foremen and
workers, dssstanee in procurement and - marketing
and ~oon An imdustnial csate programime would
have eonhy o Iimaited impact and usefulness 1if, on the
one haond, it dad not mregrate afl or most of these facr-
litties and services and, on the other hand, 1t were not
backed by an over-all development  programme for
small-seale industries. with o nationwide  coverage

Candsy,

to refernng to smallseale industries, the Semimar
had i mind modern manufuctuning  ostablishments,
that 15, enterprises using advanced tools and technigues
of production and management and producing * new ”

tipes of goods, in particular those replacing imports.
It distnguished such odustries from the  handicraft,
artisan and cottage industry  types of  undertakings,
which clung 1o tradinonal processes, equipment and
products. Although there was wope for technological
mmprovements i tradimonal occupations, the possibili-
ties of transforming them imto modern munutuciuring
processes were bmited. A programme  of promotion
of sanallscale industries was aimed not at improving
artisan producoen, but at creating and modernizing
manufacturing establishments, small, but modern and
cthoient.

In order to idenufy the beneficiaries of the develop-
ment programmes and 1in particular to determine their
chigitbility for admission on industrial  estates,  defi-
nittons  of small-scale industries should be  adopted
by countrics of the region; it was suggested that such
defimtions mught appropriately take the form of ceil-
Ings on investnwent m fixed capital and, in some cases,
of carlings on employment.

It was cxpected that industrial cstates would not
only stmulate the estaublishment of new  small-scale
industrial enterprises, but also the expansion and moder-
mzation of existing ones allowed o settle on the estate.
The Semiar felt that upgrading of existing caterprises
by admission on andustrial estates was an important
objective of these programmes. Most of the existing
indigenous  cnterprises occupied decrepit and unsani-
tary  buildings, used obsolete and inethvient mache-
nery and were unable, because of lack of credit and
technical advice, 1o raise their productivity, produc-
tive capacity and emplovment Admission of such
cnterprises in industnal cstates should be accompanied
by provision of credit for the renovation of their
cquipment and the strengthening of their working
capital to permit increased employment and  produc-
ton  The basic benefits of indusirial estates  com-
mon  services, techmical and  managerial  assistance,
frmming  and  healthy  surroundings - would  further
Increase output, improve product quality and reduce
production costs,

Rchousing of existing enterprises on industrial estates,
under the same conditions, was also recommended
as g counterpart of urban devclopment and redeve-
lopment s«chemes, especially slum clearance programmes.
Such schemes often resulted in the expulsion of small
industrial establishments whose existence and con-
tnbution to the national cconomy. however small,
might thereby be annihilated. The Seminar felt that
the strugghng indigenous enterprises deserved every
protection and support and reccommended that indus-
tnal estate projects be planned as an integral part of
urban schemes and programmes.

Another major objective of small industry promo-
ton progrummes. especially industrial esiate projects,
was 10 facibinate the growth of small-scale industry.
The Seminar recommended that provision for even-
tual expansion of cach factory building and of the
estate as a whole be incorporated in its plan. A num-
ber of enterprises might, however, be able to outgrow
the enlarged premises put at their disposal. The Semi-




nar felt that, masmuch as such enterprises fultilled
the objectives of the development programne, they
shonld not be penabized for their success by being for-

ced to leave the estate. Ao, it considered that enter-
prises outgrowing the defimtion of small-~cale indusiry
should not be forced to vacate thar premises on
the estule. Such a condition might have the effect of
inhibiung the growth of healthy small units which
might fear to lose their benefits by exceeding the deti-
nition’s limits. This would clearly defeat the purpose
of the programnie. Moreover, forcing industrics to
leave wouid be ua factor of instability on the estate,
with adverse economic and social repercussions. Grow-
ing enterprises might be encouraged 1o set up addi-
tional new plants in industrial areas. In all hkelihood
their very success niight cnable them to put up thair
own factory buildings and to forgo some of the advan-
tages of the irdustrial estate, for instance, the use of
common service facilities. They might still, however
be in need of technical assistance, especially 1if they
set out to produce new lines of goods in their new plant.

The participants felt that the device of the indus-
trial estate should not be used for the promotion of
large concerns, whether national or foreign. Large
industrics had the means of constructing ™ custom-
made © factocies, and of securing the technical and
managerial talent needed for cfficient operation. Govern-
ment assistance along these lines might, however, be
required for stimulating the establishment of large-
scale enterprises and for attracting capital from abroud
where necessarv. Industrial areas offering improved
land. utilities, transportation facilities, zoning and
the advantage of industrial clustering were the appro-
priate instruments for achicving these objectives. As
mentioned earlier, industrial arcas could also provide
improved plots to expanding industries oulgrowing
the facihties of industrial cstates, as well as 0 new or
existing small-scale enterprises with strong financial
means and competent technical and managerial per-
sonnel. which might not need the facilities of the indus-
trial cstate.

At the same time, it was considered that Govern-
ments should do cverything possible 1o attract and
facilitate the cstablishment of large industrial undcr-
takings. In some cases facilities of broader scope than
industrial areas should be provided for large-scale
industries. These might include provision of various
amenities, related infra=structure works and services,
such as recruitment and training of labour, enginecr-
ing and economic research and the like.

The Seminar felt that while resources should be
found to promote small-scale industries and set up
a few industrial estates, the present means at the dis-
posal of most countries of the region would be inade-
quate to finance from the beginning any large pro-
gramme in this area. The role of the first industrial
cstates was, however, of considerable importance.
They should be devised as demonstration projects
which would not only provide guidance for planning,
constructing and operating further industrial estates,
but would also induce local governments and private
groups to follow suit. As the network of industrial

estates expanded in the course of tmey thar radue
tion effect would cover a brocder terrtors, the action
of the mdustrial extenston services set up on cach estae
to mect the needs of poth occupanis and outsde enter -
prises would be parucularly signthicant o dhis respect

The Sceminar was comvineed  that e countries of
the region imdustriat estates and idustral arcas wonld
serve at the same time as nstruments of mdostrd
development and  of plimed  locanron of indusin
Industrial location was an imtegrad part of any indus-
tnialization poliey. In the developmg countries as m
the advanced ones such policy was often apented towards
decentralization with a view o dovetopng o far i
possible all regions ol a country, parueularly the poor-
er ones, and checkimg at the same fnme the conges-
tion of the larger urban centres. tt was reahized, how-
ever, that the industrial estates programme had o he
large cnough to exert a significant influenc: on the
geographical distribution of idustry  throughout the
country. In the conditions of most African countries,
the latter objective had to remin for o tong tme sub-
sidiary to that of promotion of industrial activity.

Finally, the Seminar bricfly examined th2 role of
industrial estates in socialist cconomies, 1t thought
that, since their role was essentially to stimubate pri-
vate initiative, industrial estates as defined in this report
might not always be provided. Some of the features
of industrial clustering appearcd, however, 1o be of
great value. Government-owned  factories conld  be
set up on common sites, with comvequent cconomies
of scale in ~ite development and fuctory construction.
In some cases, contignity could lead to cost-reducing
inter-servicing or inter-trading amona occupants. Com-
mon services could often be provided. as well s train-
ing and assistance facttities 10 was likedy that the
distribution of industrial, residential and other zones
in cxpanding urban and suburban centres could he
planned with less dilliculty, and the planned location
of industry in smuller towns be achicved more oflee-
tively than in economies based predommantly on pri-
vate enterprise. The Seminar felt that these problems
deserved more attention and recommended that studies
be andertaken on the subjeet.

In the course of a review of industrial estate deve-
lopments 1n Affica, 1t was noted that actual cxpurience
in the field was limited. Information on plansy and
projects covered the following countrics: Rasutoland,
Ghano, Kenmva, Mauritius, Nigeria, Rhodesi, Soma-
lia, Sonth Africa, Uganda, the United Arab Republic
and the United Republic of Tanzama. It wis pomted
out that no comparative ~study existed of the viarous
types of institutions for the development and promo-
tion of small-scale industries in different countries m
Africa, and it was recommend=d that the FCA nught
undertake such a study.

PLANNING AND ESTABUISHMENT OF INDISTRIAL ESTATES

The Seminar considered that the first step in plan-
ning and establiching industrial estates was for the
Government of the country concerned to adopt poli-




cies and programmes oriented  towards development
ol smabl-swale industries. As noted in the preceding
section, the mdustrial estate was only one among the
various measures for the sumukition and development
of small industries and its effectiveness lay in its integ-
ration with other sehemes of  assistunce. The  Semi-
nar noted that o few African countries had already
formulated pohicies and programmes for the promo-
tion of small-scale industrics and acknowledged the
naportance of industrial estates i their national plans
for devclopraent. The Seminar recommended that  the
attention of alb African countries should be invited
to the importance of taking carly policy decisions on
the development of small-seale industries and the role
to be assigned 1o the indastrial estate as an instru-
ment for industrial promotion and development.

Tae Seminar stressed the importance of feasibility
studies and surveys as an essential prerequisite for
taking decisions on the establishment of industrial
estates. 1t noted thar the suecess of industrial estate
projeets would 1o a large extent depend on  the
thoroughness and care with which such studies were
conducted and cautioned against hasty and ill-consid-
cred decisions on establishment of industrial estates.

A feasibility study might be undertaken by o team
consisting of un industrial engincer and an industrial
cconomist. The association ol a enil engineer and or
architeet-planner with the team during the latter part
of ity work would be necessiary to formulate recom-
mendations on suitable locations and sites for indus-
tnal estates.

In the special context of the shortage of cntrepre-
nears i African countrics, industrial eostates  could
play o vital role in stimulating new indigenous entre-
prencurship. The feasibility survey should  therefore
have two objectnes: (a) to determine the feasibility
oindustrial estates in different locations and make
recommendatiens on the most suitable location and
site, the tvpe of estate, wize, number and type of fac-
tories and other buildings, services, and facilities and
costsiand (M to recommend the industries which are
most suitable for location in the ostate to serve as a
gidance 10 prospective entrepreneurs,

In determining the feasibility ol industrial estites
in o particular Jocation, suflicient importance  should
be aiven o the assesment of demand. uxisting and
potential, for good factory accommodation. The Semi-
nar. however, noted that o very rigid application of the
denmd criterion might not be advisable in most coun-
tries of \Mfrica. In some cases industrial estates might
have to be established in the expectition that they would
themiselves penerate the elimate and incentive for new
indistrial ventures. However, it was important  that
the potential ol o particulur location for industriyl
development should be clearly established  before 2
decision to establish the estate there was made,

The Seminar considered that an important seryice
which . potential entreprenenr in an African country
requited was guidance and advice on the new indus-
tries wineh had prospects for success. In many c¢oun-
trics there were no specialized  agencies or service
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institutes o provide this advice to  prospective
entreprencurs; such o service mught therefore have to
be considered as pait of the duties of the agencies
responsible for the  planning and  establishment  of
industrial estates.

The Semimar recognized that the major  dilficulty
in orgamzing feasihihity studies was the shortage of
personnel with trimming and experience in this ficld.
It therefore recommended that the technical serviee
agencies of the United Nations should assist the African
Governments in conducting such feacibility studics.

The Seminar emphasized the importanee of integ-
rution of industrial cstate projects within the frame-
work of urban or regional plans for development. An
industrial estate was not @ mere clustering of industrial
buildings. Its success depended on the availability
of a wide varicty of supporting facilities and services
such as houses for workers, tramsport and commu-
nications, hospitals, schools, playgrounds, and the
like. An cstate project could not on its own afford the
cost of these services, but its location should be such
as would enable it to get the benefits of these services
without having to incur their dircet cost. In deciding
the location of the estate due consideration should
be given to the availability of basic facilities such as
power and water, proximity to muarket, sources of
supply of labour and raw materials.

The Seminar noted that in most African countries
the locations which offered the maximum facilities
and advantages werc the big cities, often the capital
cities. However it was of the view that further concen-
tration of industries in the big cities would increase
the strains on their facilities and create in its wake the
attendant  social and economic problems. Location
of ¢states in rural arcas, on the other hand, had its
obvious diflicultics. In most African countries the rural
arcas lacked the basic fucilit es for modern industrial
devclopment and therefore were comparatively unsuit-
able as locations for industrial estates. Balancing all
considerations, the Seminar was of the opinion that
the best location for the first series of industrial estates
in African countries were the towns. The Seminar
expressed considerable interest in the problems of indus-
tridlization and development of rural areas, but was
of the view that in the present stage of their develop-
ment rural areas offered little scope for the success
of industrial estates.

The Seminar noted the different concepts in indus-
trigl clustering, such as industrial dreas, zones, towns
ships and estates. 1t was of the view that industrial
estates with general purpose and custom-built factor-
ies and provided with gereral and technical service
facilities might be better swited to African countries.
It considered that provision of devcloped plots in indus-
trial arcas for the use of medium and large industries
side by side with industrial estates with factories for
small industrics would be an ideal pattern of develop-
ment in most Alrican countries,

_Thg Seminar noted that the expericnee of other coun-
tries In organizing specialized
as * single-trade "

types of estates, such
estates (that is, estates providing




factory accommodation exclusively to industrial units
belonging o the same trade)d, " funcuonal ™ estates
(that 1y, estates i which the functions of one industry
are subdivided among a number of small-scale units
located n one place, cach functioning accordmg 1o
a co-ordmuated manufacturmg progrumme) and = ancil-
lary ™ estites (that as, estates in which ditferent smadl-
scale units manufacture components, parts and stores
which are required by a large industnial unit on a
subcontracung  basis)  was  comparatively new  and
himited. 1t was of the view that the first series ol estates
in Afnican countries were likely to be of the general
pattern. However, the type of estates best suited for a
country and location could be decided only on the
basis of the results of the feastbility studies referred
to carher.

PUYSICAL PLANNING OF INDUSTRIAL ESTATES

The Seminar had before 1t a paper oa Planning, Design
and Construction of Industrial Estates with Particular
Reference to Africa (E;CN.141E 7) which dealt with
various aspects of over-all planning. design and layout
of the estate, buildings and other facilities, building
materials and construction, costs and programming,
and legislation. It expressed 1ts general agreement with
the conclusions and recommendations contained n
that paper.

There was agrecement that well-designed factories
on well-planned estates with adequate open space were
not only pleasant to look at, but produced better qual-
ity work, greater productivity and reduced absenteeism.
Good design was a4 sound investment singe 1t produced
not only good appeurance but also greater industrial
efficiency.

It was felt that the provision of open space needed
special consideration, especially in overpopulated arcas.
Open spaces should be regarded as essential ™ lungs ™
or breathing spaces nceded for the benefit of workers
and neighbours alike. This was particularly impor-
tant where there were industries creating noise and
smell, since the open space could act as an cffectve
buffer or filter zone.

The Seminar considercd a number of technical qucs-
tions relating to building techmques and materi.ls for
factory construction. It noted that techaical advice
could be obtained for construction of high buildings
on unstable subsoils. Techmques such as chemical
soil consolidation, piling and rafing had been success-
fully developed for such situations and Building Research
Stations und similar bodies could provide detailed
information. The deterioration of building materials
was a difficult problem in the tropics, parucularly in
seaboard areas where salt-laden air was present. Again
building research stations c¢ould give valuable help.
The answer lay in carefully detailed design, the choice
of corrosion resistant materials and the use of appro-
priate protective coatings. The importance of mater-
ials reflecting heat  was stressed i connexion with
the design of roofs in tropical arcas. In this respect
asbestos cement roof sheeung sometimes had advan-

tages over corrugated ron. The we of alumimum was
abso possible, but the problems of cost, nose durine
rain and possible sun glare ofien outacrehed the advan-
tages of 1t supenior solar retlecion gualities A <oy
ton 1o the problent of srrnctural toture o bucddines
wiay oo appomt properly quadifed \
SCEN

profosional adv
architects, engnwers and constructors and (o
cnforce ngndly bulding codes and by-bans relating o
the structural safety of builldings, ‘

In connevion with possible pollition from idins-
trial plants, at was recommendad that hiquid waste
shenld be given first treatment at source and then ren-
dered harmless by o communal eflluent treatment plamt
before discharge into the sewage swteme bignd 1rade
etfluent must never be discharged i an untreated sate
INLO SeWage systems, rivers, Lihes of 0Lt waterways,

It was agreed that inr pollution was best dealt with
by regulations requining filtering and cleaning of fumes,
smeke and dost at source, and by means of improved
plant and speaiat cquipment for boilers. In some cases
high-powcred cjector tuns could be sued to foree fumes
high mto the wr where they could disperse quickly
and harmlessly.

In relation 10 waste prodocts it was suggested  that
some of these could be used by other mdustries and
that byv-product industries had often proved to be g
viluable economic asset. Those sobid wastes that cannot
be used in this way must be destroved by incineration
or other means and finally disposed of in a rigidly con-
trolled and regulated munner.

In discussing prefabncation and  simular construe-
tion techntques for factory building many participants
expressed  the fear that these might be too compli-
cated and costly for use m Africa at the prosent mo-
ment. Bowas agreed thut sophisticated methods of
prefabrication were over-cluborate for Alfncan  needs
but that the principles of standardization, dimensional
co-ordination and modular design should be carcfully
studied. Simplified  technigues of site pre-casting of
concrete elements had been ased in Africa and other
developing  countries with conaderable suieeess and
a study of these o encouruge therr wider apphication
was considered 10 be an urgent necessaity. It was feli
that such technigues could produce quicker, cheaper
and better factory buildings and allow greater use 1o
be made of the good dry bailding weather between
rainy scasons.

The question of indistrial deselopment e specral
areas where land was scarce and expensive was riased.
It was agreed that, although simgle-storey  buldimgs
were most finoured by industralists, there were ex-
ceptional occasions when upward growth in the form
of " fatted factories ™ and mult-~torey  factories was
tnevitable. The important factors were the mamtenance
of flexibitity withim such buiidings and the chowe ol
fdustries o be housed m this was. 1towas generally
conuadercd that clean, hght industries with relatively
sneall numbers of workers could be most convemently
housed in tlatted  factores, examples bang clothing
manufiucturers, leather workers, jewcellery makers and
radio assembly umts



It was agreed that further study in depth was wvital
on many ol the techuical matters which had been dis-
cussed by the Semunar. Steps Jwould be taken to s
that the exchange of experence and technical mtor-
mation was improved  between the \fmean countries
and that expert knowledge and experience of the highiy
industriahized countries should be made more readily
availuble. 1t was felt that buldding rescarch stations
and smlar stitutions could help m this matter. The
Seminatr recommended  that where burlding roscarch
establishments did not exist, thar creation should be
encouraged, and that building mformation and docu-
mentation centres should also be created, i order
to muke technical information and advice more readily
available.

In conclusion, the Seminar expressed the view that
economics 1 physical planning of industrial esetes
would be achieved it the Tollowing conditions were
met:

(@) Adequate over-all pre-planning
(b) Right choice of site
(¢) Functional layout

{d) Adcquatc provision af services and communica-
tions

(¢) Proper communal facilities

(f) Caretul choice of materials

ig) Simple structural design

(h) Provision lor ¢xpansion i all aspects of the
estates

(i) Adequate plans for mnntenance

(j) Legilation 1o control e completed ostate and
its surroundings

The Seminar also recommen<tod that the Tollowing
surveys be undertaken:

(@) A survey of Alfroan building cost> with paru-
cular reference to industrial buildings tog.ther with
details of building labour wages i the various Afri-
can countries.

(M A study of African industrial building standards
with a view to evolving a series of norms for use
throughout the continent with partcular reference o
building components. This would include a study of
dimensional co-ordination and modular design i rela-
tion to factory buildings.

(¢) Case studies of industrial  estates and  factory
buildings already built in Africa to cover: (1) plan-
ning and layout: (1) costs and construction details:
(i) plans of completed projects with photographs f
possible and, (1v) details of construction, town plan-

ning and factory fegislation in the vanous African
countrics.

The Seminar further recommended that truning
courses and fellowships be provided for the benefn

of architect-plinners, civil enginesrs and other techm-
cians involved in plannmg and construction of indus-

trial estates.
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ORGANIZATION, MANAGEMENT AND FINANCING OF
INDUSTRIAL ESTATES

There was a consemsus of opinion that in countrics
of the region dustnal estate projects would i gene-
ral be sponsored and organized by the Government.
This was consistent with the developmental nature
of the projects. Such features as rental of premises
below economic level. techmeal and managerial assis-
tance. and some of the common service facilinies repre-
senting non-recoverable expenditures  were amed at
sumulating entrepreneurship, modernization and growth
i the smull-scale industry scctor.

The Seminar feit, however, that all facilities on an
estate need not be provided by the Government if
feasibility  studies or  actual expericnce  showed  that
private mitiative was forthcoming 1o set them up. For
example, a forge, a foundry or a heat-treatment plant
could sometimes be set up on a commercial basis by
the occupants of some estates, but would have to be
supplicd by the spomsoring authority in othet cases.
In most instances, a tesung laboratory, a maintenance
and tepair workshop or a ool and machine lease shop
would be an ntegral part of a government-sponsored
project. In a more general way, the Seminar felt that
because of the scarcity of financial resources in most
countries of the region, the Government should wel-
come any contribution which the private sector might
make to an indusirial cstate project.

The Seminar noted that certain types of industrial
estates. such as functional estates, lent themsclves parti-
cularly well to co-operative ownership and administra-
ton. It felt, howeser, that desirable as the co-operative
movement was tor strengthening small-scale industries,
spectal promotional and cducational cfforts were to
be undertaken f this form of organization, new o
most countries of the region, were to take roots and
spread. In the long run, the creation of privately spon-
sored, co-operative estates would be a desirable and
possible objective. Every form of support should be
given by the Government to such initiatives by private
groups.

The Seminar recommended that the number of govern-
ment  departments  imvolved in an industrial estate
project should be as limited as pussible, in order to
Facilitate and simplify administration and operation.
Where 4 network of estates was to be set up, the crea-
tion of a special industrial estate authority might be
weful. Whether in the case of a sinele estate or a net-
work, a large degree of autonoriy should be left to
the management of the estates.

As alrcady noted, the Seminar agreed that existing
enterprises should be admitted 0 industrial estates,
provided facibities were given them to renovate and
improve their cquipment, and that small indigenous
entreprencurs who without credit, training and assis-
tance had managed to set up industrial establishments,
however inchiicient, deserved support and encourage-
ment as much as relatively untried newcomers. Moder-
nized existing enterprises would contribute to raising
produchvity, productive capacity and employment, Mere



existence was, however, not sufficient; potential for
development should be taken into consideration.

The Seminar observed that the arca surveys and
feasibility studies undertaken at the planning stage
would provide not only indication of the prospective
industrial composition of an estate, but also guidance
for promotion of entrepreneurship. 1t felt that admis-
sion rules aimed at influercing industrial composition
and cven priority of cstablishment would be justified
in many cases; such rules might, in particular, facili-
tate the carly establishment and effective operation of
common service facilities, which requircd an cffective
ana sustained demand on the part of the occupants.
A more restrictive asscssment of cligibility might some-
times be justified on estates located in or near large
urban centres, where entreprencurship could be more
easily stimulated, than on estates in small towns where
more liberal admission rules might be required.

For obvious rcasons admission policies had to be
restrictive on specialized industrial estates — single-
trade, functional or ancillary. Inasmuch as the pros-
pects for the development of such estates were based
on carcful surveys and studies, restrictive rules would
not result in slowing down occupancy.

The Seminar briefly considered the question of admis-
sion to an estate of entrepreneurs from other regions
of the country. It felt that no discrimination on such
tasis should be allowed, since every contribution to
entrepreneurship and development should be welcome.

There was a consensus that standard factorics should
be offered for rent, since this was one of the strongest
inducements to entrepreneurship and occupancy. Rent
subsidization, for a limited period and on a degressive
scale, could be considered as a necessary incentive.
As already mentioned, outright sale or hire-purchase
of standard buildings could be practised at the same
time, but no subsidies should be provided for such
transactions.

It was recognized that technical and managerial
assistance, credit supervision, modernization require-
ments, as well as control of safety, hygienc, labour
legislation and the like encroached to somc extent on
the management of individual occupants. The Seminar
felt that such controls by the estate authorities, aimed
at improving, educating and protecting them, were
entirely justified.

The Seminar noted that in most developing coun-
tries industrial estate projects were financed by public
avthorities — central, state, provincial or local govern-
ments, development or invesiment banks or corpora-
tions, sometimes in co-operation with each other. In
many countries projects were sponsored and financed
by the central government, in particular at the incep-
tion of the programmes. Where projects were spon-
sored by state or provincial governments, financial
assistance was sometimes provided by the central govern-
ment in the form of long-term loans at normal or con-
cessional rates of interest, grants or both. The forms
of co-operation between public authoritics involved
in industrial estate projects varied: the financing of
land acquisition, site development, factory construction

and establishment of common  ~ervice facilitio Wi
frequently divided o dilferent wass amony e The
Seminar agreed that m countries ot the Fegton gl
contribution  from government  ruthot e woulld b
essential at the meeption of the progranime: the ros
pective contribution of the various pubhbic: bodies o
agencies would vary from one couniry Lo the orher
and sometimes from one project (o another. \s (he
programme developed and the benctits of ndusiyl
estates  were  demonstrated and - pubhicized, encoura
gement would be given to mereasing parncipation by
private groups in parucular by co-operatnes, conr-
mercial lending insututions and corporations.

In the long run, as some of the dey clopmental objee-
tives of the estates were being achieved, economie rents
and other charges would permit recovery of a part
of the initial investment. Sales of standard factories
to tenants or even transfer of the whole estate to 1he
occupants grouped, for mstance. i o CO-OPCriutine
association would also become possible. The revenue
from rent or sales would normally be used for further
developmental projects. For obvious reasons techmedl
assistance and some other servicing  facilities wonkl
continue to be provided by the Government.

As mentioned carlicr, the Seminar considered that,
in spitc of the scarcity ol linancial resonrces in most
countries, some reallocation of public funds towards
programmes in the ficld of small-scale industry, und
especially industrial estates, would be necessary. In
some countries, however, domestic resources could not
be mobilized to the required amount and contributions
from international, multiluteral or  biluteral sources
would have to be sought. This question s referred 1o
in the next section,

The Scminar considered that programmes of promo-
tion of small-scale industries would be Lirgely ineffective
if suflicient capital were not made available by financing
institutions to extend credit on liberal terms to new
entreprencurs or to existing industrialists desiring (o
modernize or expand their enterprises. This applicd in
particular to industrial estate programmes. I noted
that in many developing countrics specral linancing
institutions for small-scale industries had been set np;
hire-purchase schemes for the supply of machinery to
small producers were an effective Torta of * supervised
credit " combining technical assistance with financial
operations; schemes of credit guarantees or insnrance
permitted to minimize the risk of Iending by commercial
banks to small-scale industries. The Seminar recom-
mended that appropriate linancing mceasures be adopted
as an integral part of programmes for the development
of small industrics and, in particular, of industrial
estate programmes. It considered that the improvements
in productivity and management of small industrics re-
sulting from technical assistance, training and other pro-
motion meiasures would increase their credit worthiness,
It was expected that the performimec of small-seale
industries on an industrial estate woukld serve to de-
monstrate this fuct,

The provision of common scrvice tucthities and of
industrial extension centres was a basic feature of indus-




trial estates in the developing countries. Many of the
common service fucilities were mamly wmed at impros -
ing the productivity  of the occupants and reducing
their production ¢osts; they might also serve the needs
of small industries located outside of the estate. Fhis
was the case, for example, of a tool roony, testing labor-
atory, maintenance  shop  and information  centre.
Other services canteen, dispensary, potice and fire
protection, and the like - contributed both to the
welfare und efliciency of the occupants, The Seninar
considered that the government should sel up and
operate those servicing facilities which could not be
provided on a commercial basis,

It was realized that common facilities could be set
up ccenomically only if there was a sufficient and sus-
tained demand for their serviee. Their upe and number
depended upon the size and industrial composition of
the estate. Only a few common facilrties could be pro-
vided on the smaller estate, and 1t was suggested that
in that case arrangements for co-operation among the
large and smaller estates might sometimes be devised.

The technical and manageral assistance eentres on
the estates would serve the needs of both occupants
and outside mdustrialists. At the same time they would
provide guidance and advice 1o prospective entrepre-
neurs. On tre larger estates other institutions might
also be provided., According to the needs and means
they  might include triaiming  centres, design  centres,
marketing and export promotion burcaux, prototype
production and tranng centres, quality control asso-
ciations and the like.

The Seminar considered that programmes for the
promotion  of small-scale industries should melude,
besides the benefits discussed until now, inducement,
such as tax and tarfY excmplions, abatements or rebates,
reduced rates on ntilities, facilities tor procurcment
o scarce raw materials and governnient  purchasing
sciiemes. Such inducements would be made avarlable
to all small-scale industrics throughout the country.
No special inducements should be provided 10 the
occupunts of the industrial estates since the tacilities
ol the estutes were a powerful inducement in them-
selves and the occupants were in a relatively privileg-
ed position with respect 10 ouside industrialists
an inevitable consequence of g developmental project.
The only special inducement which in most countries
appeared o be  necessary was lemporary  subsidiza-
tion of rent. Only in exeeptional circumstances, for
instance, in the case of industrial estates 1 backward
arcas, some additional incentives or higher rates of
benetits might prove to be necessary for stimulating
or attracting industrial entreprencurship,

REGIONAL  AND INTERNATIONAL  CO-OPERATION IN THI
DEVELOPMENT OF INDUSTRIAL ESTATES

The Seminar considered that there was consideruble
scope for regional and international co-operation in
the development of industrial estates.
such co-operation was a
plannming, construciing

In many cases
prerequisite (o formulating,
and operating industrial estate

- —-—

projects. Regionat and subregional co-operation were of
specril importance. knowtedge and cexpenienee garned
Ihosome countnies ot the region could often be of
great salue not oniy 1o neighbouring nations placed
mosmular ccononne, social and climatie conditions,
but alo 1o countries in other parts of the continent.
International co-operation perniited o call upon ex-
pert talent and educational and traning facilities from
overseas ad 1o make use, with appropriate moditi-
cations, of the experience ganed o large number
of advanced and developing countries of other regions.
In view of the scarcity - of tinancial resourees 1in the
region, ternational fimancing of industrial estate pro-
Jeets assumed particular importance.

With a view o accelerating *he mitation of indus-
trial estate projects i African countries, and carrying
them out with maximum cffectiveness, the Senminar
recommended that  the following measures be con-
sidered by the countries concerned, African rcgional
and subregional  organizations, the ECA, the CID,
the specialized agencies and  other international  and
natronal organizations :

I. The Seminar recommended that in all countries
of Alrica the present report be circuluted to all govern-
ment departments and agencies involved in problems
of industrial development, in particular of promotion
ol small-scale industries, a+ well as to lown and country
planning agencies and other concerned bodigs, 1

2. All organizations responsible for industrial estate
development in countries of 1he region should send
periodically 1o the FCA all relevant information for
dissemination throughout the region; for cach pro-
ject, information should cover ceonomic and technical
data, including plans, construction specifications, types
of building materials, and the hke ?

3. Rescarch on estate and factory layout, design,
use of local construction materials and the like, and
drawing up of relevant norms and specitications should
be undertaken by appropriate agencies on a regional
or subregional basis,

4. Study 1ours and observation leams in African
and other countries should be organized for the bene-
fit of countries of the region

5. Training courses on small-scale industry  and
industrial  estate development, area surveys, leasibi-
lity studies and the like, might be organized by the
ECA, the United Nations  for Instance, in connexion
with ity African Trainng  Programme - the Econo-
mic Development and Plar ung Institute, Dakar, and
INSULULES M various  countries providing courses on
smull-scule industries.

6. Implementation

mectiigs or working parties of
national  personnel,

mternatonal  experts and  staff

! Governmenis should be encouraged Lo communicate directly
with the FCA, gining briefly their inlentions and plans before
estublishing indusirial estares i thes respective counliries,

* FCA or ity part will in the meanntime forward the report of
the Seminar on tndustrial Fstaies and such other technicat material

4% 15 thought will be of praciical use to them at this time in prepar-
ing their plans.







from the CID and from the EC A, including study tours,
might be orgamzed at the request of Governments
by the United Nations under its technreal assistanee
programmes. Such mectings would be beld for coun-

tries actively engaged in plannming odustral estate
projects with a view to facilitating and mproving ther
implementation.

7. Advisory services and consultations on economuc,
technical, financial or assistance  problems would be
provided upon request by regional advisers of ECA.

8. Expert advice and fellowships might be requested
from the United Nations under the regular and expan-
ded programmes of technical assistance for  opera-
tions of relatively himited scope and duration in the
ficld of smull-scale industries and industrial estates.
Assistance for projects covering all or several phases
of the establishment of a demonstration industrigl
estate, from early plunning to beginniig of operations,
which would usually extend over 4 neriod of several
years, might be requested from the United Nations
Special Fund; as a rule, such assistance would include
provision of a tcam of experts, award of fellowships
to the counterparts of the United Nations experts and
national personnel involved in the project, and pro-
vision of certain types of equipment and supplies for
certain common service facilities. Special Fund assis-
tance might also be requested for the establishment,
as part of an industrial estate, of a small-industry ser-
vice institute and of pilot plant facilities on an estate.

9. Short-term visits by staff and technical advisers
of the CID and the ECA might be requested under
the technical assistance programmes for consultations
on policies and programmes in the field of small-scale
industries and industrial estates and for advice on fur-
ther technical co-operation projects, including if need
be assistance for the preparation of submissions to
the Special Fund.

10. Assistance might also be requested from spec-
ialized agencies of the United Nations and other
organizations providing aid under international multi-
lateral or bilateral programmes.

11. Financing of investment in industrial estates,
including plant and equipment, might be requested
from a number of international, regional, subregional
and foreign devclopment banks, corporations and
associations.

The Scminar noted that the United Nations would
publish in 1965 the present report, some of the papers
prepared tor the Seminar and a -urvey of industrial
estate plans and projects in countries of the region,
under the title Indusirial Estates in Africa. To carry
out the survey, the CID would address early in 1965
a request for information to all countries of the region.
The Seminar recommended that all countries submit
up-to-date information on relevant plans and projects
to the CID in New York by | June 1965.

The Seminar also noted that the CID planned the
convening of seminars on industrial estates in other
regions and of seminars on small-scale industries, as
well as the preparation of a series of research projects

mothe fickd of smallacale imdastey and mdustroal estates.,
and evpressed mirerest i such prowcis sinee the tind-
mgs and recommendations obtinad would be hikely
to be ot anterregional signiticance V

Finalls . the Senmemar recommended that an iem on
small-scaic mdnstries and mdustrial ostates be included
i the agenda ot the forthcening African Regional
Svmposiamy on Industriabization o be held in Caro
and that the present report be submitted 1o that con-
ference.
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Asnex 11

ADDRESS BY Mr. F. A. N'LIBA-N'GUIMBOUS, DEPUTY
EXECUTIVE SECRETARY, ON 14 DECEMBER (964

On behalf of the Executive Secretary, I am happy to welcome
you to the Headquarters of the Economic Commission for Africa
and to this Seminar on Industrial Estates.

As you know, s Seminar is jointly sponsored by our Secreta-
rint and the United Mations Centre tor fndusteial Development,
New York, which iv represented here by Alro Krestovshy anid
Mr, Alexa~ter, T shoutd like to take advaniine of 1their presence
10 express the LCA's gratitude for the contribution mude by the
Centre and its cotlaboration, which show the imterest that i takes
in industrial prohlems in Africa.

When the United Nations at 1leadquarters fevel and at the fevel
of the regional cconomic comutissions st tickled the question
of industriatizition, particulirhy with regard 10 mdustrial estates
in the developing countries, the emphasis was placed on small-
and medium-scale industry. 1t was  thereby recognized  that,
by developing smail- and  medinmn-seate industry, - one ol the
main aspects was being dealt with and at the same time astep was
being taken towards solving the problem of adapting indnstriadiza-
tion to the conditions prevailing in developing courtrics.

As far baek as the first session, the attention of our Conmission
was drawn to the problem of indnstristtization, and our Secretariat
was requested to take a special interest in it. This interest took two
forms. Firstly, a Standing Conunittee onl ndustrialization was
estublished and has already held two meetings, and secondly
particularly well-statfed division w.s set np in our organization
to deal with all aspeets of industry, In addition, today’s meeting
of your Seminar under the joint auspices of the CHY and the ECA
confirms this attention and fittingly supplements the action taken
by our Secrctariat in the form of industrial co-ordination missions,
Although these missions covered vast and inadequately defined
subregions, they nevertheless revealed the immense  industriol
possibilities existing in Africa. In earrymg out these activities, we
are very much aware —and we wish to repeat this - thi. we
are only at the beginning, only ut the stage of delining the tasks
before us. The proposils thut we have prepared to achicve greater
continuity in our work will be consolidated or will even tind better
expression as a result of the work of this Seminar,

The task that we must take up here with you, which is much
more your task than that of the United Nations, comprises i
certain number of sec.ors in which you will doubtiess tirst wish
to study in detail the nature of the instrument, the tool, that is
to say the industrial estate, as well as the possibilities and limita-
tions of these estates, Then, on the basis of experience gained in
other parts of the world, as well s of the Himited but direct experience
of African countrics in relation to indnstrial estates, yon will try
to determine the role of these estates under the conditions exist-
ing in Africa, taking into account of course the special sitnation
in the various countries ol the continent. You will then probably
wish to touch on the even vaster subjeet of the poticies to be applied
in developing smullt- and medium-scile industries and to assess
the role of industrial estates in this development process s it
appears in your respective eountrics. Finatly, 1 hope that your
discussions will lead to some practical snggestions concerning the
formulation of a programme for the estahlishment of industrial
estates.

In this connexion, 1 should like to point ont that a major indus-
trial research institute has, through the intermediary of the Govern-
ment concerned, offered to help us conduct the necessary studies
at subregional level. We hope that, in about four months we shall
be able to start putting this project into effect in the field.

Thus, Gentlemen, you see that the task in which we hope to
associate you from now on is a considerable one, hut you will
certainly agree with me that it is un inspiring one. 1 wish to say
how convinced we are that hy comhining your efforts with our
own sufficient determination will be maintained on both sides,
which is one of the conditions for hinal success. I hope that your
stay here may be richly instruetive, but that this may be an elfeetive
enrichment, that is to say onc that is concrete and realistie. May
the Seminar have every success and muy you have a pleasant stay
at Addis Ababa and in this hospitable country of Ethiopia.
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PLANNING, DESIGN AND CONSTRUCTION OF INDUSTRIAL FSTATES
WITH PARTICULAR REFERENCE TO AFRICA!

INTRODUCTION

“ The urgent need of many developing countries
to accelerate industrighization and to raisc hvng
standards has made it imperative to undertake pracu-
cal programmes designed to further social and cco-
nomic progress. The industrial estate s a recent
addition to the many techniques which have ocen
successfully applicd in order to encourage industrial
development in the developing countries. ™2

An industrial estate consists of an arca of land allo-
cated for factory buildings which are sold or leased
for manufacturing purposes. The land is developed
in accordance with a comprehensive plan, which includes
roads and other means of communication, services and
site preparation carried out in advance of building
work. Factory buildings ure erected either as standard
units of various types of to mect the speafic require-
menis of a particular industry. Industnial estates are
arcas of controlled development in the town planning
paticrn, and by means of zoning, restrichive coven-
anty and other devices, their form and growth »
regulated for the benetit of both the occupants and
the commumity at large.

The industrial cstate can play an important role
encouraging and expanding small-scale and medium-
sized industries within the framework of a4 national
industrialization programme. For this reason, among
others, the concept 1s particularly relevant to the deve-
loping countrics of the workd, which can not only bene-
fit from the experience of alrcady highly industnalized
countries such as the Umted Kingdom and the United
States of Amcerica, but which can at the same time
avoid some ol thair more obvious mistakes.

The idea of the industrial estate 15 now over 70 years
old, and the experience gained not only n Fkurope
and America but also in Africa, India. the West Indies
and other parts of the world is availlable to aid new
ventures in the developing countries.

PHYSICAL PLANNING

Location

One of the most important factors contnibuting to
the success or faillure of an industnal estate v 1y

1 Paper onginally presented 10 the Sermnar by Fdward D Miil,
CBE. FRIBA MSIA, Archiect, London

1 United Nauons. The Phisical Plunning of Industrial  Estate
(Sales No. 62.11.B.4).

physical location 1t s vital, thavetoic, that any broad
sitimg decisions shoald be made o the Balii o maoea-
al and  regronal planmig pohacs. i rospaat,
industrial estates can be regarded o one oF the means
ol organizing land use man cconomical wad and cisuimy
the proper scegregation of the varomns uses Howover,
the haphazard establishment of industoal estaes
never be an adequate allernativg 1o g nabenal coon-
omic development programme; the proper mfogiation
of local projects with over-atl desclopment plaps 1y
vital 1f the establishment of vadustrial ostates s 1o he
fully eHecuve

Before any detwmled consideration voginen to loca-
ton, a rcegronal development surves oy osseatad s this
must deternne the ccononue and  mdustriad poien-
tal of a4 given area m the hight of nanenal necds Sich
buasic investigations should mclnde o stody ol ousting
and potential resonrces i orelation 1o taw maternl,
labour, communications and consumer demand. -
ting industry, ity vanety, techmcal amd ceonomie prob-
lems and growth possibilies will provide mdications
of the needs of the region and the tvpe of desclopmont
best suited to those needs.

Rescarch suneys mint be thorough and cm he of
great svaluc, partcularly swhen mdustrial ostie. e
mtended 1o encourage the mdustrial developinent o
rural arcas. Such arcis are geneoallv dithoult v devddon
mdustraally, and o regional sorvey will otien roveal
that essential basic regnmiremcnts tor mdusiny Connet
be provided ceconomically Ay rral dovclopmen
projct must theretore beoregardod il
purcly expenmental and might wo Il const ol o eronp
of small loval mdustoes and boodworatts basad ca the
traditonal maternils and skl ot the distoer Thos
could then develon, as locd i -Climcal detbonlngs anl
prejudices are osercome

o ey

At the other edreme, industrial wstatos locs od near
large centres of urban population readil atirecs ndue
trialists both Large and small, soee the osoaeens of
materials, power and libour are casihv avalable One
of the objocts of the estublishment of industie ] e
is the transfer of mdi sty from congested wban aron
to encourage cxpansion and provide mors coneenl
working conditions. These condimens oo ol b
met near establinhed urban centros, and ol dlep-
ments ~hould be co-ordmated with clearans,
m the onisting bultup arcas o 1hat unplannod uiban
mndu-trid slums can be cearcd and b Lot codeses
loped tor other purposes For urhan prop ot the hawe
wirvey s of vitalimporiance teocteure thal nsercoreen-
tration of populaion v avorded and care s ke that
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the demands of existing mdnstnies do not curtarl the
¢xtublishment of new enterprises.

To avoud the heasy concentration of mdustry around
Major towns, serious consideration <hould  be gnen
to the development of industrial estates m rlation
to the smaller urhan centres. where Lind 1 cheaper
and addrional population can be more readily absor-
bed. In muany conntrie. enperience has shown that
the siing of industrial estates near smaller towns s
cncouraged the establishment of now industries and
made the planned development of the 1ow nship a prac-
tical proposition. Such growih may be slower than
can he expected near the Lirge urban centres, but never-
theless it is well worth while in relation to an over-
all pattern of mdustriatization.

The ocation of certain industries is conditioned
by special considerations, Heiny industry such as steel
mills, chemical plants or oil refineries will need to be
sited near ports for casy shipment of ruw  materials
and finished products. Cement works and similar plants
nust of necessity be plunned adjacent 1o the deposits
of raw materials Tor cconomic working, und power
production units will often need to be near the source
of fuel supply. Industrial estates can frequently  be
developed in relation to such NEYOT groupings 1o encou-
rage the growth of smaller ancillary industries working
in close collaboration with the mijor plants,

In some cases. by-products from the nujor indus-
tries can be successtully exploited, and in others, allied
industries can be usetully developed on g neighbourly
basis. In Uganda, for example, o cement works sttuated
adjacent 10 himestone deposits has resulted in the estab-
hshment of o growing asbestos-cement factory on un
adjormig site and the establishiment of g phosphate
plant tollowmng the discovery of local mieral depo-
SHS,

The location pattern of industrial estites must inevit-
ably be a flewble one ot the full mdustrial potential
of a conntry is 10 be ~ealized. By means of compre-
hensive natonal and o oonal plunnmg, the location
of industrial estates can ssist i the development of
urbanization policies, encouraging industrial decentral-
zation, pkinned concentration or rural growth. accord-
ing to specihic needs,

Physical factors

Following the gencral determination of location, the
choice of a particular parcel of Land must be deaided
by the physical factors of the sites available, Scem-
mgly unsuitable sites can be successfully  developed
where special needs and  considerations compel this
course of action. Generally, poor sites burden a pro-
Jjeet with abnormal initial costs to such an extent that
the scheme never becomes ceoncmically viable and
the ultintate objectne v seldom realized.

A osite selected for development s an industrial eshite
should be fevel or capable of being Ievelled at a rea-
sonable cost. Sie falls shonld not normalhy exceed 1in
10. The subsoil should be stable, 10 provide adequate
and plint without recouse

foundations for buildings

to expensive gronnd works, such as piling, and it should
not be swampy or lable 1o Hooding er subsidence.
Land which may  cquire considerable site works should
net normally be chosen. but where other important
considerations exist modern engineering iechnology
can overconie apparenthy serieus disadvantages. Modern
Mg techmygues, chemical soil consolidation, lurge-
saale carth moving and other  possibilities are v ai-
Lable and can be employed i special cases.

The shape and size of a picee of Land in relation to
its development s of particular importance in any tro-
preat regron. It must allow the proper orientation of
any buildings 10 be crected on it and be of adequate
arca to allow an-estate of economic size. Normally
the cost of Tand is not the targest financial considera-
tion i the total development outlay of an industrial
estate. and cheap Lind which is inaccessible for goods
or workers, or hkely 0 entail considerable develop-
ment charges is a poor bargain.

Local ~ite mvestigations are essential before  the
final chowce of a plot of land is made; these should
include test bores 10 determine  subsoil conditions,
a site survey 1o determine levels and the collection
and analysis of relevant data, sucn as records of carth-
quakes, floods, abnormal weather or any other natural
conditions. Al these will assist in reaching a final
decision coneerning the suitability of the site for deve-
lopment.

Communications

In parts of the world such as Africa, where the dis-
tances between centres of population can be considerable,
the question ol communications s important. This
is particularly truc where industrial development s
concerned. However advantageous the physical charac-
teristies of a site, 1f it cannot be conveniently reached
by one of the major means of transport its value is
greatly reduced for industrial purposes. It may be pos-
sible to create new road or rail dccess, but this will
be costly und time consuming.

Industrial developments need railways, roads, har-
bours, witerways and airports, and the type of trans-
port Tacilities availuble in any given area will help to
determine the type of mndustry an estate may hope
o attract. All industries need transport to bring raw
materials to them. 10 curry finished products away
and to facilitate the movement of labour.

Because of iy flexibility and economy, road trans-
port is often most suitable for industries which are
concerned with raw materials and finished goods which
arc not bulky. Since industries of this type are often
focated on an industrial estate, the importance of an
adequirte highway system linking the estate 10 the main
centre or a national highway network must be under-
lined. Good roads 10 the nearest town arce also of impor-
tance for workers, 10 provide them with casy access
o their homes whether they travel on foot, by cycle,
motor car or public comveyance.

Rail transport is mamly needed by heavy industries
with bulky raw materials and finished goods. If such




industrics are expected to develop in o chosen area.
the possibility of hinkig with an existing ralway net-
work is important. If sidings are to be hnked with the
estate, then the rulway users should be grouped 1o-
gether to avoid unnecessary rail track and crossings.
H a rail spur is not 1o be provided on to the actual
site, then casy roud decess o the nearest ralway goods
yard is essential,

In most parts of the world, water transport 1s snll
the cheapest method of conveying bulky loads, and
for certain industrics, such as petroleum, flour and
heavy engincering, sites for industrial estates adjoin-
ing a decp-water canal or port ¢an offer economic
advantages which will often counterbalance any disadvan-
tages. Rail, road and water access, such as the Traf-
ford Park industrial cstate in Englund possesses, mike
this one of the most successful schemes of its kind.

River access can ualso be useful, but the possibility
of seusonal changes in water fevel should be examined.
In some arcas even large natural water courses disap-
pear completely in the dry season.

Although the role of air transport in industry is still
in s infancy, a site with casy access to an air strip
will grow increasingly important in the future. Already
industrialists in East Africa arc finding air transport
for sules representatives, executives and  customers
an cconomic proposition, and the urgent delivery of
smaller goods can well be made at reasonable cost
by air. In Jamaica the Industrial Development Cor-
poration has established its own strip in conjunction
with the Kingston industrial zone, and the internation-
al airport is only a short distance away. There is no
doubt that air transport, particularly in Africa, where
considerable distunces often have to be covered, will
play a much greater part in the future in relation to
indratry. Thin factor should be considered when the
chotce of sites for industrial estates is being made.

rew sites will have all the communications advin-
tages described, but a survey of the meins of access
is part of the basic cvaluation of any ares under con-
sideration, which must not be discounted.

Services

All industries need scrvices of some sort and unless
an estate 1s so large that it can conveniently create its
own supplies, it must depend upon existing sources
The establishment of an industrial estute in an arca
may well overtax existing facilities, and these musi
be carefully examined before a final siting decision
is made. The three major necds are clectricity, water
and drainage, and if supplies of any of these are inade-
quate the success of any industrial undertaking s
seriously jeopardized.

Electricity is the principal source of power for most
forms of manufacture. If adequate supplies are avail-
able from existing power lines, or if new lines can
easily be run from the generating plant, this is a great
advantage. If existing power plant has to be extended,
this will be costly, and the alternative of generation
on the site for the bencfit of the estate may be worth
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consideration. theh voliagee ~supph from o naonal
power grid by overhead Bne o docal thansformers i
the most ccononcal solution \ Project
Owen Bty hvdroelecirie scheme

the
Ueanda lustrates
what can be done o paris ot Mrca rernap.
ted or errane electnieny supplics can distocae
duction programmes and . growimne gndastral estate
will have micreasme demands tos power which i
be cnvisaged at the planinng sage of any new project

stich s

Pro-

Any development whether urban or industrial needs
witter. and howeser desirable o site muy be for indus-
trial development a shortage of water can he very
serious drwback, The wmount o0 water required  Iw
different industries varies consuderably o the chenu-
cal industry, for example, uses consderable quanti-
tes for production, coolg and general purposes,
Avanluble sonrces of supphy include existing pubhe
supplies, rinvers, Likes, cmals or wells Water from
rvers or takes may need focal puntication  Betore
an andustnal estute s planned. caretul ostimation of
posstble water requirenients most be made, and o sup-
plies arce hmited heiny aisers of water should not be
located on the estate. Water consenvation necds o
be practised i many parts of Atrica. Storage of storm
wiater i the rainy seasons may be practical m some
ATCias.

Plans must be made at an carly stge tor dramage
facities in any proposed indostrial arca. Fhis factor
has a bearmg on the choe of a Factory estate site.
Lund which cannot be drained cconomcally can be
a sertous hiabdiny Industry needs three types of dran-
age, which must be hept separiate: soil dramage, storm
witer dramage ana trade ctlluent disposal actory
estates near Lerge arban arcas may well be able 10 nnl-
e existing sewage svatems ot they are able 1o tike
the addittonad load. In relatvely under-des cloped arcas
local tacihies may need 1o be provded tor the spec-
fic use ol the oshite A separate treatment sslem tor
soll dramage will be needed, and imdesienal etffuents
must be dreated by the producing mdustry before dis-
charge mto any sewage svsiem.

In arcas of heasy rinnlal snadequate storm draun-
age can be a senous nuance. Hoproper dranes are not
avinlable, roads and even buldings become fleoded,
causing damage to plant and goods

Other services winch may be reqmred by imdinidual
factories are uswally provided  Hocally, preterably on
a group hasts for ccononry, such as steam and com-
pressed aire Gias nay not alwass be aviodable, but 1t
can usually be provided m hottled torm 11 1t s essen-
nal. Telephone communmicanon i~ important; - out-
lying arcas o local oxchange mayv he psetul to serve
the indutnal estate b an exasting excliange 18 not
available.

Econonmue factors

These can be grouped under one headmg since ther
importance will vary with the pattern ol the estate.
A rural estate may well be dependent upon local raw
materials and, to some c¢xtent, markets within reaso.-




able distance. An urban estate, with its improved com-
municitions, can draw raw materials from a greater
distance and send finshed goods further aticld. Where
food  processing nnits are envisaged, the  provimity
ol the producimg arcas 1o the precessing plant s of
mporianee: for example, the sugar factories of Jamaica
are sownted near the plantations for obvious ccono-
mic reasons. Simikar factors will apply o plants using
mincrab and other bulky materials. Fial costs can
he muateriully reduced o raw materials of this kind have
only a short distance to travel before processing.

To ensure a successtul enterprise, labour must be
available and fong journeys to and from work should
be avoided since they are both tiring and expensive.
I g sclected site has all the advantages listed and yet
cannot draw npen an adequate tabour force, the chances
of suceess are strictly imited. The ereation of new indus-
triad communitics with homsing and the necessary social
AMCNIes I an CXpensive proposition.,

New townships can be ereated with their own indus-
try and commerce: this has been the policy in Great
Britain in relation o the development of the New Towns,
but ¢cven in such cases as Stevenuge, Harlow and Craw-
lev they have been based on existing communities,
This pohicy has been necessary to deal with the over-
spill of the farge cities of Britain,

In Africa the right pattern would seem to be the
planned cxpansion of the existing smaller urban arcas,
strategically  pliced  in - appropriate  regions  against
the background of a national plan. By such means
existing housing and social amenitics would be avail-
able for the labonr force of the industnal estate, and
plimued growth of community facilities can run parallcl
with the devcdopment of the mdustrial zone.

DESIGN

Tiypes of estates

Assuming the successful location of a factory estate
project following the surveys previously  mentioned,
the type of estate must be determined according to
the tocal aud regional necds. This decision can be reach-
cd after carelnl consideration of development trends
e the arca which wil' have been investigated before
the location is finally settled.

The three broad categorics are single-type  estates,
mixed-type estates and single-industry estates,

Single-type estates may be a group of simple work-
shops for tocal handicratts or similar work m a rural
arci. an estate of standard nursery factories to encour-
age new industries near a osmall urban community
or an estate of standard factories with communal facil-
s 1o rchouse  dispossessed  industries from  slum
arcas of a lirge town,

A mined-type estate may consist of custom-built
factories  Tor  specific  industries,  standard  factories
and nursery units with a wide variety of services to
improve productivity and lower manufacturing costs,
Such estates will usually require a large site and need
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to be located near an established centre of population
with a wide range of facthties avarlable,

Smgle-mdusiry esiates are wseally located i certam
arcas becatse of specific needs or conditions: examples
sich as specal raw materiabs, particular forms of
trunsport or long-standing local traditions have already
been quoted. An example m England s the original
establishment of the potteries i the Mudlands. where
the ready  avadabihty of cheup local coal was the
determining fuctor 100 vears ago.

Estate lavoutr

Whatever type of factory esiate v ostublished in
a given location, the Livout can materiadly  affect ats
suceess or fuilure. Good cstaie planning is vatal; in-
adequate  planning is  ultimately  expensive, inhibi-
ting growth and causing perpetual frustration. Expert
architectural and planning advice on the problem of
estate layout 15 a sound investment.

Layout problems can be divided mto four categorics:
road systems, services, factory plots, and communal
facilities and open spaces. The right relationship of
these elements will vary with the different types of
industrial estates.

General principles can be broudly stuted, but before
any detailed design work is commenced the necessary
design data must be collected and properly analysed.
The information needed will include: (@) a physical
and geological survey of the actual site: ¢h) a district
survey covering communications, avinlable  services,
population and locul facilities, and (¢) an ¢stimation
of manufacturing needs based on the types of indus-
try envisaged, their water, power and services needs,
labour requirements, possible hazards and other simi-
lar factors.

The size of any given estate cannot be a subject for
generalization and will vary from case to case. Such
points as availability and cost of land, number and
size of firms to be accommodated and other local and
regional factors will determine the general pattern,
However, over-all provision for planned  expansion
is always an important consideration and must be
regarded as a basic plunning fuctor.

Road systems and services should be considered
as allied problems. Basic road patterns must be dJeter-
mined as a first step to estate layout, and clectricity
cables, drainage runs, water mains and other services
plarited to follow 1he road patiern. Such services must
be mstalled at the same time as the road construction
to avoid subsequent and costly cngincering work. Road
widths will be determined on the basis of cstimated
trattic flows, with main routes, ~econdary and service
roads according to needs. An cconomic proportion of
roads to total estate area is in the region of 25 per cent,
and onc-way systems have much to commend them.

For case of repair and connection, main service,
run under soft strips betweer road and footway are
to be recommended in principal traffic routes. Over-
dimensioned roads are wasteful of space, but conges-






ted roads, due to inadequite size, are i constant souree
of delay und annovinee and mhibit exnansion. The
initial development of o site may not includ e come-
plete road systeny, but the ultimate pattern muslt he
determined at the outset so that growth con be orderly
and in accordance with a master plan.

One of the most serious contributions 1o congestion
in anv road system is vehicle loading and unloading.
This must neser be wllowed to take place from the
circulation routes of a factory estate. Hard standings
or loading bavs must thercfore be provided within
the curtilage of the individual factory sites, with ude-
quate facilitics for vehicle turning. This requirement
can be satistied by determining reasonable ™ building
lines ©, which st the actual building buck from the
rear of the pavement, and by planning service roads
within the site for side or rear unloading.

In many countrivs, car parking is a serious problem.
In the United States car parks often cover larger arcas
than the factory and, while this problem may nor et
have reached unmunageable proportions outside large
townships in Africa, rising standards of living will
bring an increase in car ownership. Development plans
must envisage this eventuality and land be reserved
for this purposc.

Cyclc and scooter parking space can best be arran-
ged immediately adjacent 1o the factory buildings,
but curs, apart from a minimum space for visitors and
the like, should be purked in communal arcas serving
the whole estate. Standards vary, but one car space
per 1,000 square feet (93 square metres) of factory
area is a useful basis for calculation. In the first stage
of development car space will be needed only for senior
staff and visitors, say two or three spaces per factory
unit.

Services have been referred to in relation to drain-
ag: runs and the like, but basic plant for scrvice sup-
plics may be nceded, such as sewage treatment plant
and similar utilitics. These must be planned in a cen-
tral position so thut pipe runs are kept to cconomical
lengths, at the same time care must he taken o' avoid
nuisance from smells, smokc and so on.

The car parks and some utiliies may well be plan-
ned in relation to designed open space in a factory
estate. They arc not alternatives to open space, which
is essential to provide both visual relicl and breathing
space. If natural features exist on the site, such as nature
trees. a small hillock or similar feature, these can often
be preserved as a basis for landscaping. Approximately
10 per cent of a site area should be reserved for perma-
nent opcn space to avoid overcrowding. This must
be provided separatcly. The preservation of cxisting
mature trees is important, as the shade they give is
valuable in iropical countrics.

Expansion and natural growth must bz considered
at the initial planning stage and can be catered for
in three ways: additional land for the cxpansion of
the estate area individual factory growth and move-
ment within the estate for growing enterprises from
a small unit to a larger onc. The last two alternatives
will be considered later.
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Sdditional site arca for over-all evpansion should
he deguired at the same tme as the basie Land area.
othis oy not done, Lind values sl rise and mereased
costs affect the ceonemies of the propect at a bater sty
Services mast o be planmd rotor C\[‘.II]\N\VII
Reserve hind shonld also be acgunred tor the nltmuate
expatiision of not-numatactunng taclhities
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Communal Gacthties, when these are 1o be provided,
shoudd be planned o that they can serve the entire
estiite officienthy, They will be deseribed i detaal later,
but wt the Livout stage it is important that they should
be considered and convenient space allocated 1o them
even if they are not erected in the first phase of the
development.

Trepes of factory buildings

Types of fuctory buildings on iy estate will be deter-
mined by the industries to be housed, and this will
involve ecither a selection policy in relation to the pros-
pective occupants or a survey of potential users as
a guide 1o design standards. The 1wo major categories
of buildings will be the custom-built factory and the
standurd lactory.

Custom-built factories are those designed specifically
for a particular firm and planned 1o suit their detailed
needs. These can cither he designed and crected hy
the estate authority, if they have the necessary pro-
fessional skills, or undertaken by architects  appoin-
ted by the firm concerned. This type of development
is usually conlined 1o large indwstrial concerns and
it is ustal Tor the authority 1o lease ™ prepared ™ or
improved sites for this purpose. Such sites are levelled
and provided with roads and services lad 1o the site
boundary. On mixed estates, referred o carlier, lar-
ger sites on the perimeter are often reserved for this
purpose.

Standard factories, however, are those designed and
built by the estate authority o a general pattern 1o
achieve maximum construction economy. They can vary
in size according to their purpose.

Nursery factories are small-scale standard factorics
designed for new  but potentially capandable  firms;
they will usually be the smallest unit of an estate. The
first nursery factories in Great Britain consisted ol single
buildings of 6,000 square fect (557 square nielres) in
area, divided into four 1500 square-fect units, designed
o that a manufacturer could have from one to four
units. More reeent examples average about 2.000 square
feet (186 square metresy cach unit, 70 feet 30 feet
(21 metres > 9 metres) in terraces, allowing a firm to
have onc or more units as needs demand.

This pattern appears 1o be applicable to  Alrican
conditions; when an industry  outgrows the nursery
stage, it moves to a lurger standard factory. Small ter-
races of nursery factories of this type would also be
particularly suitable for experimental rural or village
workshops. A small estate of nursery fuctories at Yaba
in Nigeria was the lirst African example, and its sue-
cess has led to further developments ol a similar kind
in Nigeria.




Cralts: workshops  or " worksheds 7, even smaller
i sz, have been built i rural areas of tadia and are
proposed for Nigeria 1o house local craft and service
industries usually  found 1 overcrowded  residential
AT,

Standard lactories, which can house the growmg
manufacturer from the nursery estate, the devcloping
tdustry from the overcrowded urban arca or the new
mdustry must be or simple design 1o allow easy expan-
sion. This type of tactory will be built hefore its occu-
prer s known. The basic unit will vary, but the objec-
tive should be 1o provide any floor area from 2.000
square feet 1o 20,000 square feet or more.

Standard factory designs should be capable of pro-
viding floor arca as necded without a variety of alter-
native patterns — the number of types must be kept
to o mimimum. I the smallest standard factory arca
Is 6,000 square feet (557 square metres), then a nur-
sery factory temimt who s too large lor two nursery
bays ol 4,000 square feet (372 square metres) can take
the smallest standard iactory and th~reafter increase
i size according to his plot area by planned units.
This Torm of modular progression allows  flexibility
within o standardized range. Standard factories of
this Kind are suitable for light industry and should
be designed with reasonably clear open floor arca,
good Ightmg and ventilation and casy extendabiny.
When the actual land arca is selected for the standurd
factory, it will be chosen 1o allow for expansion. Site
coverage must be controlled by the authority by speci-
fving plot ratio of lund to buildings and by deter-
mining building lines, side and front setbacks and ~o
on.

Factory laveat

Any type of fuctory building must be designed for
the ctlivient pertormance of th process to be curred
out within its walls. A standavd factory must be capable
of bemg kaid out within the external walls m a logical
manner so that the work carried out can follow @ nata-
ral flow.

The smplest natural flow is: delivery, raw mater-
uls, processing. pucking, finished  produet,  dispatch.
This simple route iy the basis of even the most com-
plicated manufacturing process. There o'n be many
permutations and claborations, but this s the founda-
tien of them all,

Internal divisions - any standard factory are nor-
mally  provided by the occupant 1¢ his own specifi-
cations, and the basic * shell ™ shape must therefore
allow a simple variation of internal lavout. Theoretically
a sguare basic unit has much to commend it because
it needs the mimmmum wall arca 0 relation o floor
arca. However, other problems, such as roof spans,
arssed o basie moduale of 60 feet < 30 feet (18 metres
= 9 metres, a double square) Tor a nursery tactory could
be the basis of a useful additive pattern. Hall modules,
sav Y0 feet squure, could be usefully considered as
workshop units,

All factories will require lavatory  accommodation
for both sexes, and the location of this needs careful
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consderation. There 15 a strong case for separated
tarlet blocks, and these can be as claborate or simple
as the industry needs. For example, dirty industries
will need shower accommodation, where clean industries
will not. The torer blocks can be linked by covered
way o the mam factory building.

Buildire design

Circulanon has already been mentioned 4s an impor-
tant factor 1in the devign of any tuctory building. It
is o basie Tactor i all tvpes of building. The circulation
of personnel, of raw muatertals, of products in the course
of manufacture, of fimshed products must all be con-
stdered and trattic flows arranged so that o free flow
at all stages s maintwined, without obstruction or con-
fusion. Cross traflic should be avoided, and circula-
tion routes should be as direet as possible.

Climatic considerations play a very important part
in the devign of builldings in the tropics. The three major
problems are sun, rain and wind. The tropical sun is
hot and bright, and overheats the wall, roof and window
surlaces on which it shines, and paving surrounding
a building reflects the heat on to the structure. Buil
dings must thercfore be designed so that walls and
windows have the minimum exposure to the sun by
placing the long axis on the average path of the sun
and providing wide overhanging eaves to create shade.
If the walls are built of material which does not rea-
dily transmit heat from outside to invide and are well
protected from direct sun, reasonable comfort can be
obtained.

The greatest arca of a building exposed to direct
sun is the roof, and means must be employed to reflect
the heat from the surtuce and reduce heat transmise
sion as much as possible by the right choice of materials
and carefully detatled design. Care must be taken to
avord creating a hear reservoir which stores the heat
during the day and gradually emits it; a light roof struc-
turc thercfore has much to commend it.

Any glazed arca in roof or walls acts quickly as a
means of transmitting heat. Unprotected glass allows
heat into a building and retains it. Glass surtaces must
accordingly be shaded by means of louvers, sunbreakers
or other ways 1o prevent heating up of the glazing.
Corrugated shects  of glass-fibre-reinforced  polyester
resin can be a useful alternative to glass for roof and
high-level wall glazing.

Rain in the tropics can be sudden, heavy and wind-
borne. Building design wmust therefore cater for an
abnormally high water run-off. The wind-driven rain,
which can reach almost hurricane force in parts of
Africa, becomes practically horizontal at times and
can force aits way through water checks, louvers and
rebates, necessitating very careful detail design. Heavy
rainfall can ause soil erosion around a building which
could damage foundations and other parts of the struc-
ture. In many areas roof gutters are prohibited or at
least discouraged hecause of the possibithty of mos-
quito breeding. Where gutters are designed on indus-
trial buildings, they should be generously dimensioned,



easily accessible and with adequate falls, preferably
to water chutes rather thar down pipes. By careful
planning storm water can be collected 1n the wet sea-
son and stored in underground tanks for use after suit-
able treatment. This has been done successfully in
West Africa and elsewhere.

Wind can be both a blessing and a curse, and driv-
ing rain has alrcady been mentioned. Ventilation of
buildings in the tropics is most important particularly
in industrial buildings. Air movement is necded to
create comfort conditions and, while clectric fans can
do the job, they are second best to natural air move-
ment. In Africa the draughts that are a nuisance in
England becomc highly desirable.

Buildings in any hot climate should be dcsigned
with cross-ventilation. In hot, humid region, windows
and permanent ventilation openings should be plan-
ned to encourage a through breeze at working level.
In arid regions, where winds are hot and Jdry in the
summer and cold in winter, ventilation openings, win-
dows and the like can be reduced for comfort.

Few industrial undertakings on the average cstate
will be able to afford costly artificial ventilation plant;
natural breezes must therefore be exploited for ventila-
tion purpeses.

Natural lighting must be carefully considered in
all industrial buildings. Buildings oriented so that the
main axis runs from east to west have alrcady been
recommended and, where the width of the factory is
not more than 30 to 40 fect (9 10 12 metres), wall glaz-
ing can provide adequate daylight for a small building.
The window area will vary from 10 to 20 per cent
of the floor area. With larger buildings roof lighting
will be necessary to achieve an even level of natural
illumination. This can be achieved in a variety of ways,
but the most economic and efficient for general pur-
poses is the double pitchcd roof with glazing along
the slopes or with a monitor. The problem, however,
is the reduction of heat transmission through the glass
from direct sun, and so north light roofs are worth
consideration. The area of roof lighting needed will
vary with the level of daylight required and this will
depend on the industry concerned. Problems such as
shadswing, glare and heat penetration must be considered
in the design of any form of factory glazing.

Artificial lighting in factory buildings is largely con-
ditioned by the type of work carried out and the inten-
sity will vary considerably. For example, at one extreme
the recommended value of illumination for an assembly
shop for rough work is 7 foot-candles (Grade 6B) and,
at the other end, for a very fine instrument assembly
shop, 100 foot-candles (Grade 2B).

Good lighting, both natural and artificial, can con-
tribute materially to higher production and safer, more
accurate and efficient working. Common faults to be
avoided arc: (@) glare due to insufficiertly shielded
light sources; (b) too few lighting fittings; (c) exces-
sive brightness contrast between fittings and back-
ground; (d) ceilings that are too dark in colour;
(e) excessive shadows due to poor layout of fittings;
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() light sources at incorrect heeht (v 100 great
variation of hight mrensiiyv from one area to another,
and (M unhappy  relationship between lightie and
colour scheme. \ '

Colour in Tactories v a comparatineh new erenee
The correet use of colonr can not onh HNPreve stin-
dards of appearance and cleamlimess, bt can reduce
accidents, increase production and improve the workers’
morale. Background colours shoatd be caretutly selee-
ted n relation to the work carnied out m sinven
area. White is generally wnsuitable as 1t gives rise to
ghare: neutral, restiud colours which provide a4 switable
contrast in hue with the work 1 hand are to be recom-
mended.

Machinery colours should provide a snitable bright-
ness contrast with both the tisk and the immediate
background. The working arca of the machine shoud
be the brightest spot in the ficld of vision. Standard-
ized identification colours should be used for marking
hazards and service pipe flines.

Services in a factory building are like the arteries
in a human body. The variety of services will change
with the types of industry: a full list would include
electricity, gas, water, steam, compressed air, vacuun,
drainage and so on. Constant alteration and main-
tenance of service lines in a factory is inevitable: they
must therefore be accessible and casily identitied. An
orderly arrangement which allows casy connexion of
plant or machinery is essential, and adequately sized
mains will make the installation of new and larger
plant less difficult. Pipe work should be properly pro-
tected, and hot water and steam mains adequately
lagged.

Water may not only be needed for domestic and
proccss use, but for fire fighting and in some cases
for sprinkler systems. Each manufacturing unit should
have a reasonable stand-by storage tank for emergency
use. An estate water tower for general storage is abwo
of value in case of temporary shortage.

Where the factory process produces any forin of
eflluent, this must be treated at source and rendered
harmless before discharge into the estale sewage sys-
tem is allowed. This is of purticular importance in
the chemical and allied industrics. Where considerable
quantities of trade elfluent are cenvisaged, o separate
cstate effluent drainage system is essential.  Effluent
must never be discharged into rivers, streams or water-
courses.

Where a number of factories require such services
as steam, compressed air and the like, these should
b located in a position on the site where they can share
a common generating plant for cfticiency and cconomy
of operation.

Most manufacturing processes produce wiste pro-
ducts of one sort or another, and where these cannot
be consumed within the process, they must be stored
for general collection and disposal in such a manner
as 1o avoid untidiness, smell or other nuisance. The
dumping of trade waste must never be allowed on or
around the fuctory estate.



Convnunal buildings and facilities

Communal - evices for certam asers have already
been meniior s, but an ndosiiz! ostate shoubd pro-
vide othor Tora . of commmnad feodity m the shane
of amemtics which woukd be unccononne 1 provadod
idividwdly by cach factory owner,

A tenanis on 2 Ractory estate will requirs storage
accommeoedation wnd where small individoal indostries
are concerned o co-operatinve warchowse will provid.:
centralized storige space so that o manufacturer cin
rent the floor area he needs ar any given tme. Such
comitumal warchouses must be designed in a centrul
position with good cecess and carcfully plannad oad-
mg facilities. The size of the building will wary, but
with the universal use of fork-dife trucks for pullet-
ized goods, a clear huight ot at Last 18 to 20 Fe:t (5.5
to 6 metres) is ossential, Spans am follow those chosen
for the tandard buildings on the estate, Davlight s
of dittle imporiance. Sceurity aguinst thelt and uinw-
thorized entry is vital,

Administration  facilities will be required for the
proper running of all but the smatest industrial estates,
and the administration building can be cither a sim-
ple suite of two or three oflices or contain 4 variety
of amenities for communal wse. The most necessarv
of these amenities are canteens and  health facilitics,
The former should provide simple meals in pleasant
snrroundings away  from the workshop atmosphere;
the fatter may be only a basic first-aid unit (which should
be regarded us the minimum provision), but it can
be dosigned to provide more comprehensive medical
treatiment 1f the size of the ostate warrunts it

Oth.r communal  facilities  should  be  considerad
for farge and wedina-sized  industrial  estates, and
these may inchude a children’s créche and rest room,
bank. post-office, tefephone exchunges, training centre
and similar amits. A trade traiming centre could well
be assoctated with communal repair and maintenance
workshops, A small samples show-room and «xhihi-
tion space will be welcomed by the individual tenants,
since this will enable them to exhibit their goods (o
potential buyers in attractive surroundings away from
the working arcu. This Tacility could be regarded s
essential Tor an estate of any sizel even tenants of a
rural workshop scheme would benctit by such provi-
sion. Lettable office <pace is sometimes isetul for indus-
triadists who prefer to separate the manulucturing and
commerciad aspects of their work,

Even if these amenitios are not providad at the imt-
il stage of development of e ostate, land shonid
be allocated for them i a comenient, accessible and
prominent position for devclopment as the estate grows,
The provision of housing and social amenitics may
have to be considered in certain special cases, but in
general it is more satisfactory i an existing community
can be expanded.

Design for expansion

This has been mentioned several times in various
contents and shoold alwavs be kept in wund. If growth

then

and apansion e not consdered, the success
of an mdu.rr !l state can b nutersatly nhibited.
Growth can he v rod tor by the tellowing means:
(@) proviston of adegnate fand tor general expansion;
(b1 el rosers aton for expanson of car parks and
1 commeia] Lrcites. (O sdeguate provision of roads,
M sersices cad it G sutiioat varety of stan-
dord Gaciory szes and prepared sitess (o) adequate
control of plot coverage ratio and other restrictions
Cfy foresight i advismg tenants on sz of plot in rela-
ton 1o ultmt: erowth potential: () detatled design
of buldings to facihtate oxtension and maoditication;
(h flenibic patiern of transfer from nursery factory
o siandard faetony and custom-bult factory.

Not all industrics on an state will want to expand,
hut since ons of th. merits of the Tuetory estate is the
flenibiliny of accommoedation, this tactor must under-
lie all design considerctions. The estate must aim at
attracting  heafthy, expunding  industries a8 well as
thowe that necd assistance. 1 is probable that 50 per
cent of the industries attracted to an industrial estate
will grow to some degree in the first five years of their
tenaney.,

CONSIRUCTION

Materials amd techniques

When comsidering the choics of maicrisls for the
construction. of buildings on an industrial cstate in
\frica, it is important that a carcful survey of local
materizly amd bokding <kills should be carried out
befors any decisions are reached. AN buildings require
materiads and labou o @ ssemble them. Geacrally speak-
ing. lubour costs are Jow in Africa in comparison
with Furopsan or American standards, but they will
inevitably rise s standards of living ris:. Since buil-
ding costs nave a consderable bearing on the cconeo-
mic viobility of an imdu trial estate project, the ques-
tion of appropriite biildmg materials for construction
purposes s of greai importoee,

fmoorted budding materizls, becanse of their high
cont, should thwcrore be limited as far as possible and
focal materials and sk developed, both in connexion
with iradition | building metheds and new technigucs
adanted Tor local we The Alrican craftsman v not
only skiflad with the morterials he has used for gene-
rations, but can quicklv learn new techniques which
can result in specdier and more economic building.

Cement is g universal building material, and the part
it pliys in modern construction makes it indispen-
sable. Tt s now regarded as an essential basic building
materich 10 s rapidly replacing in African countries
traditional materiabs, such as timber, mud, sunburnt
brick aad thatch. In comparison with highly indus-
triafized countries the co.t of cement is generally high
in Africa. This can be owered by a greater cxpansion
of domestic production and a corresponding reduction
in cement imports,

In 1961, for example, the West-African region impor-
ted over 1.5 milhon tons of cement: domestic produe-



tion is capable of producing less than 25 per cent of
the demand. 1t is reasonable to assume that this pat-
tern s repeated in oother regions of Alrica. Cement
works alrcadv exist in many regions of Africa, and
the quality of the muterial produced is high. With
inereasing industrial, educational and other building
programmes the establishment of new cement manufae-
turing plants is of great importance.

Road and site works techniques must be briefly con-
sidercd before discussing materials Tor buildings. Exca-
vation and levelling can be done by hand or machine:
the choice of technique will be decided by ceonomic
factors. In the developing countries, where unskilled
labour is plentiful and wage rates low, the use of expen-
sive maehinery may not show any advantage in cither
speed or cost over traditional hundiwork. As labour
costs rise and competition for lubour becomes more
acute, the machine will gradually prove to be a more
economic proposition for bulk earth moving, level-
ling and exeavation.

Road construction alternatives will vary under dif-
ferent circumstances, but the three major road mater-
ials are concrete, tar mucadam and soil ccment, The
eosts decline in the order given. The cheapest form
of road construction is the soil cement technique, which
has been used in Kenya on cxperimental highways.
Results suggest that this has bcen very successful and
a simlar specification could be considered suitable
for roads on medinm sized factory estates. All roads,
whatever their construetion, must have a firm, con-
solidated bed; othcrwise they will fail and need cons-
tant maintenance. If the subsoil is not solid, suitable
hard material must be imported, laid to an appropriate
thickness and well consolidated before the topping
of concrete, tar macadam or other material is applied.
Drains can be of stoncware, eonercte or pitch fibre,
according to the cost and availability of supplies, bear-
ing in mind the purpose for which the system is to
be used.

The design of the structure of an industrial buil-
ding dictates the type of matcrials to be used in its
erection. The earlier recommenditions concerning spans,
open planning and flexibility all pre-suppose some
form of framed structure where the walls are nown-
load-bearing and the roof is carried on an indepen-
dent frame. Such a frame is essential if the building
is to be capable of adaptation, extension and modi-
fication without expensive rebuilding. Struetural frames
can be in timber, steel, aluminium or concrete. Of
these alternatives, timber is best used for roof trusses
only, because of the danger of termite attack. Even
then, it is only suitable for small craft workshops with
a low fire hazard and relatively short spans in con-
junction with load-bearing walls. Hardwoods must
be used and, although long-span techniques such us
lamination or the use of bolted connectors arc avail-
able, the problems of fungus and insect attack and
fire hazard nccd scrious consideration.

Steel is g nerally cxpensive since it is an imported
material, and aluminium for structural purposes, apart
from roof trusses, is not practical. When steel is used

it must be emploved cconomically, and such develop-
ments as light-weight space trames using beht tnbe
seetions have much to commend 1hem Deep beams
and trusses using smuall section maternl with welded
joints show considerable savings 1 cost tor both nuam-
fucture and cerection over heavy section sleclwork,
AT steel mist be protected from corrosion, which can
be rapid in hot, wet areas if adequate precantions e
not been taken,

Pre-cast conercte has many  advantages for indus-
trial structures, both Tor structural frames il rool’
trusses. Pre-cast conerete portal Trames with pre-cast
concrete purliny and sheeting rails can be nunde 1o
standard patterns and are cconomical 1o cast and cerect
for spans of 30 1o 40 feet. Larger spans can be achiey-
ed without difficulty, Pre-cast Trames cim be nunde
in reasonubly maneusrable units which can he gnick-
ly erected, either with cranes or simple hiting tackle.
A wide variety ol units is possible and standardizaton
of dimensions and tvpes leads to considerable ceon-
omy. To reduce steel content the technique of pre-
stressing can be emploved Tor standard beam and roof
truss  manufacture. Pre-stressing  techniques are  not
complicated and trained work teams can quickly mas-
ter the necessary skills under expericnced supervision.
Pre-cast concerete Traming members have a high fire
resistance, are not alfected unduly by changing cli-
matie conditions, do not suffer Trom ins.ct or fungal
attack and require little maintenance or protective
treatment,

Walls in a framed structure are non-load-bearing
and can therefore be made of any muterial which cun
support itself or be hung rom the frame. Walling mater-
ials must be robust to withstand accidental damage
and be able to keep out the weather and sufter no de-
terioration. The most suitable materials are burnt brick
(where suituble basic material is available), concrete
block or stabilized carth blocks. Suitable materials
for brickmaking arc not always readily available and
therefore hand or machine made concrete blocks to
standard sizes have become a universal walling mater-
il in all parts ol Africa. They hive few disadvan-
tages, stand up well 1o tropical climatic conditions
and necd only a eolour wash finish. Suibilized ¢irth
blocks have been used cxperimentally in West Africu
with success and, providing suituble ™ laterite ™ is avail-
able, they may well olfer a cheaper alternative to con-
ercte blocks for walling to simple industrial buildings,
partieularly in rural arcas, They can he nade to stan-
dard sizes cither by hand in wooden moulds or by
machine. Stubilized carth blocks have been used for
housing in many parts ol the world, and o considerable
amount ol technical information is availabl-

Roofing materials for Tactory  buildings will vary
with the local supply position. The three principal
alternatives arc corrugated galvanized iron sheeting,
corrugated aluminium alloy shecting and corrugated
asbestos cement sheeting. For standard Tactory buildings
of the type normally crected on an industrial estute,
the flat reinforced concrete roof slab is expensive and
has other disadvantages, such as the rctention of solar




heat. A light, sheeted roof on purlins supported on
trusses o portai Frames has the advantages ot cheapness
and adaptability. The shape can wvary according o
design considrations, but the materials remmn constnt,
Purlins of steel, timber or pre-cast conerete are all
suitable under different circumstances depending upon
the spacing of trusses or frames and the span of the
building. OF the alternative rool coverings, aluminium
iv light in weight, giving good solar reflection, but
noisy during rain: it is generally expensive as it has
to be imported. Asbestas cement s cheaper, especiany
if locally manufactured; it gives reasonably good solar
reflection, but its brittleness tends to muke 11 casily
damaged in transport. Galvanized corrugated iron is
the cheapest roof sheeting: it is tough but noisy in rain
and needs protective treatment 10 present rapid corro-
sion. It is not a good solar reflector.

Floors m all types of buildings on an industrial
estate warrant carctul thought for they constiiute a
large part of the building cost and olten receive heavy
wear. Itis important that factory floors should be strong
enough 10 take machine loads, be resistant to shock,
abrasion and vibration, and provide ua surface which
is easy to clean, non-slippery and recasonably comfor-
table to the feet.

No onc floor will meet all the requircments, but
the base on which the floor is to be laid 1 commoen
to all finishes. It must be solid: a 6-inch (15.24-centi-
metre) slab is usually adequate, laid on a well-conso-
hdated buase of hard material. Where heavy machinery
is envisaged, this must be provided with separate foun-
dations designed 1o spread the load from the machine.
Floor toppings will range from a simple 2-inch (5.08-
centimetre) cement screed 10 conerete tiles or special
floor finishes which will stand up to the processes cur-
ried ont in a particular factory.

Termite protection must be consideved in relation
to floor design. Any timber must cither be termite
resistant or treated with one of the available preser-
vatives (preferably under pressure). The floor and sub-

floor must be properly designed by the inclusion of

constructional  barriers ncar the ground at changes
of level and at joints to prevent the entry ol termites.
I timber can be avoided at ground level, this 1s advi-
sable. However, termites will attack timber  packing
cases, composition boards, books and the like if they
can reach the inside of a building, and adequate pro-
tection against them s essential,

Other structural parts of an industrial  building,
such as windows, doors and louvers, will adso need
consideration in relation to the materials used ind
their general design. These will be needed in convider-
able gquantities even on a moderately sized  mdustrial
estate and shoutd therefore (¢ standardized and dimen-
sionally co-ordinated 10 ensure cconomy ot produc-
tion and casy imterchangeability. This aspect of the
problem will be deult with i detail fater.

Windows, doors and shutters will be cither of metal
or wood. If local supphes of suitable terimite-resistant
timber, such as iroke, mvuli, teak or mahogany are
available, these will be most suttable: even with these
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sapwood should be avoded and metal or concrete
stools provided 1o avord door frames and the like making
contact with the groend fevel. Mcetal windows, doors
and shutters are usually expensive since they have to
he imported and need protection against corrosion.
Louvers and sun-breakers can be made ot asbestos
cemient: in this muterial they do not need protection
from corroston. termites or any other attack. Corru-
gated sheets of glass-libre-ramforced resin are a useful
alternative to glass for rool glazing. They give a good
diffused iight and do net transwa solar heat as readily
as glass. They are made to match the standard corruga-
tion of other sheeting material and are in production
in severat parts of Africa. The light-weight  quality
and the fact that they do not break casily make them
recadily transportable.

Other materials and ittings will vary according to
the type of duilding envisaged, the process to be car-
ried out and the cconomic situation. Custom-built
factories for csiablished concerns may well be able
to afford o use highly specialized forms of building
construction and large gquantities of imported material,
These Tall outside the scope of this paper, which is
primarily concerned with simple, casy-to-build factories,
which can be muade avadable at low rents,

Building standards

Experience has shown in many parts of Africa that,
given the materials and technical advice, African buil-
ding labour can produce buildings of a quality and
standard of finish cqual 10 those of 105t of the more
highly developed countries. However, in order to achicve
cconomy in bwlding basic factory structures certain
design techmques can be employed.

Roof and floor spans relate closely to building costs
and, while unfimited clear spans are attractive for indus-
trial buildings, they are also expensive. The larger the
span, the greater the cost, Spans of 30 to 40 fect, already
mentioned, appear 10 be the most reasonable com-
promise, and portal frame structures with a bay spac-
ing of 15 feet and a span of 30 feet will meet mos!
of the requirements of the average standard factory,
a nursery factory or an industrial cstate. This unit
can casily be used as a module for the catire develop-
ment. A typical pattern is developed in diagrammatic
form on the basis of this module in the illustration
in Annex 1. Fven if a single standard span is not
established, th: number of alternatives should be reduc-
ed to the minimum for cconomy. [leights may vary,
but they should atso be restricted; for example, given
a minunum height of 16 feet, they could rise by incre-
ments of 2 feet 1o 24 feet as a muximum where por-
tal frames are used. Load-bearing walls can be of any
height, based on the standard coursing of the block-
work used: cutting of blocks should be avoided as
wasteful.

Bunding components of many kinds will be needed
on cven the smallest fuctory structure, and for ease
of construction and cconomy a complete range of well-
designed standardized building components should be




crcated. These could be mass produced regionally or
locally according to particular needs. The components
doors, windows, shutters, louvers, partitions, sunshades
and so on — must be simple and robust in design and
capable of casy installation.

Dimensions ol all components niust be properly
related and co-ordinated so that the various units fit
together cusily without cutting or waste and so that
non-standard make-up picces are not required. If the
correct dimensional pattern is chosen, it should be
possible to build up any number of composite units
from onc or two simple basic units, just as a wide varicty
of buildings can be built with a standard block. Win-
dows are a useful example. From a single basic unit
of suitable size, with appropriate couplers, a consid-
erable variety of window walls can be built up, and,
given two or three basic units, the alternative arran-
gements are considerable. At the same time, the win-
dow units should be reiated to the door units, the
chosen bay sizes and the individual walling block sizes
so that everything fits together. The development of
a dimensionally co-ordinated range of standardized
building components for the construction of all buil-
dings on an industrial estate can be a very important
contribution to building cconomy, and, if such stan-
dards can be accepted regionally or cven nationally,
the economic value can be immense.

There is no reason why a standard pattern should
not be agreed among all the African countries; such
an undertaking would nced expert advice and would
take some time, as it should be based on local invest-

gation and research. Such a project resulting from the

United Nations Addis Ababa Seminar could be of
great valuc to the developing countries of Africa.

Building economics

Factory fabrication or site fabrication? This is a
question which is being raised in the developed coun-
tries of the world and, while it is of less importance
at the present in Africa, it must be briefly mentioned.
Much building work in Africa is most cconomically
carricd out on the building site to reduce transport
and other costs. Even concrete pre-casting, block making
and joinery work is efficiently carried out under simple
temporary protection. For many industrial cstates
this may still be the desirable technique, but with stan-
dardization there is a strong case for manufacture of
components, such as pre-cast frames and trusscs, blocks,
doors and windows and so on, in centralized factories
or yards to serve a region in which several industrial
estates arc 1o be built. With carcful design all or some
of the components can also be suitable for other buil-
dings, such as schools, churches, hospital blocks and
even housing.

With the rapidly developing transport systems in
African countries, the conveyance of units ccases to
be an insuperable problem and building-component
manufacturing units, such as timber mills, cement
works or steel mills, could be established by Govern-
ments near the raw matenial source, thus providing
work on the spot of a permanent nature and for locul

labour. This would reduce 0 g minmuim e s
labour on site 1o cover wie proparction. crection work
and specialist trades

Butlding cecononues are closely inkoed wirh the Guus-
tons ot standardization,  dimensional co-ordinanon
and prefabrication. The use of Libour has already been
mentioned, as well as the choice between site Labour
and workshop or factory labour  The latter can be
offered more contmucus emplovment, berter working
conditions, better machinery and plant and preater
freedom from weather sarwuons. Phe result <hould
be a higher stundard of workmanship, o benier under-
standing of the job i hand with opportumities tor appren-
tice trammg and the development of specitic eratt shalls,
Even site labour needs e be used with torcthought,
and construction phasig and wite organization o this
end will be deult with later.

Mamtenanee of any form of builbing has a bear-
mg on its ccononties; a builldmg which requires con-
stant munor repair soon becomes a liabihty 1ather than
an asset, and the industnal estate as a0 whele must be
properly mamtained to present a clean, tndy and attrac-
tve appearance, and proper facihties must be provided
for such maintenance at design stage. Suwitable simple
accommodation for maimtenanee staft should be attached
to any admmistration building with storage tor cquip-
ment adjoining.

Individual factory building mamtenance will be
the responsibility of the respective tenants or owners
and this will be mimmmized af the bulldings are prop-
crly designed and the correet materials chosen Short-
lived materals should be avonded and those wluch
can be quickly affected by weatber, fungal or inseet
attack should be properly treated when installed and
regularly mamtiined or wvoided ltogether Gutters,
if any, should be regularly cleaned o, paited sur-
faces should be periodically repanited and wato sor-
age tanks cleaned out and swtably  treated. In this
way the hfe of the builldings will be extended and thar
appearance maimntained.

COSTS AND PROGRAMMING

Master plan

The detailed plan of any industrial estate most be
completed before the work i~ carned out on the sie
This master plan must not only lay down the zonmng
pattern for the immediate development arca, but must
plan in broad outlme the future pattern of growth
The master plun must present on paper and prefer-
ably also in model form the total layout, the group-
ing ol industries, the allocation of space 1o commun-
al facilines and must luy down the directives which
will be needed 1o preserve the visual appearance of
the finished estate.

By means of the carctulty preparcd master plan and
strict adherence to it awell-planned estate can be mould-
ed mto g visual o well as o functional umty. Too
often the question of visual design s dismissed as of
Iittle importance on the assumption that ndustry and




ugliness are meviable companions At List industrial
istvoan the leghhy idustrialized countries are hegi-
ning to reshize that well-designed taciores, attractine
Landseape. good colour schemes and orderiy industrial
extaios materiathy contiibute 1o higner productvity
and fower acadents because of betior Lactory house-
hocpmgs Toss absentoonm and o heghor morale damong
the workers: Good design i fLctory buildings means
sunple. uncluttered ~tructures. well-chosen colours and
Fettening, plesant tacimg materials, pe o untidy addi-
tons or advertsing hoardings and 1he preservation
of trees and lindseape These things are not expen-
sive, but they need planmng, fore-thought and adher-
ciee 1o the rules knd down,

Industrial development s urgenthy aeeded, and this
fact can often lead o shimping of preparation work
and commencement of work on site betore all the plans
are completed and a0 proper programme  prepared.
Time spent m thorough preparation s never wasted:
i fact, more ime spent by g few people betore buil-
ding work s commenced often means tme saved by
many workers on the construction site. The prehnu-
nary sunveys and studies of site, sarroundings and
necds must be corried out thoroughly,

The master pan, dotailed layouts, design drawings,
detals and speaiications must all be tinalized belore
work commnees and a comprehensive time and pro-
gress chart prepared for the whole of the activity: sur-
veys, design, constructuon and completon. In this
way the efforts of all coneerned can be co-ordinated,
and problems of supplics, of mformation and of man-
power can be sohed betore they occur on site, when
tume and cffort s espeaially +luable.

Any buillding programmce must takhe mto account
the proper phasing of the entine bullding development.
The crecuon of claborate communmty facilines belore
any lLactory bulddings would obvicasis be unccononic.
Fhe rule must be ™ essentrals fiest ™ Main roads and
essential srrvees always have poority, followed by
the central uthties and the fuciory  buildings, Care
musi be taken when wmporany communal aecom-
modation 1~ provided 1o ensure that 1t has a speattied
hnited hite. Whereser possible, the core of permanent
commuenal buddings should be crected for fater expan-
stonand claboration when circumistances permit. Gener-
ally. temporary bwldings are not cheap and they usu-
v last 100 dong, finally - becoming inelhcient and
CXPCISIVC CVESOTes,

Proper phasing of the development will allow carly
occupation of at least part of the estate, with obvious
cconcune benelits, but even this can be dangerous
sIce aecess 0 g tactory across unmade roads and
through half-completed  buldings v both discourag-
g and leads o untidiness. The patiern of erection
shouhd therefore be planned o that those who oceupy
buddings tnshed carly an the programme Jo not have
Lo pass threugh arcas under conmstruction.

Presign cconomies hinve been mennioned earlicr sever-
ab times and can be usetuliyv summarized as tollows

oAdequate over-all pre-planning.

2 Rught chowe of site.

3. Funcoonal lavout

+

Adeguate provision of services and communica-
Lions.

S Proper communal facihties.

6. Cardtub choer of materials,
T Simple structural design
X Proviston for expansion o all aspeets of the

[T H I

9. Adequate plans for mamienance.

1o Legnlaton to control the completed estate and

s surroundimgs

Staundardization has also boen emphasized  carlier:
this can play an important part 1in the cconomics of
any - prageet. Stundardized  mterrelated  components,
which take advantage oi the essenually repetitine nature
of the buildings and therr separate parts, can not only
cheapen burllding costs, but abso mercase speed of buil-
ding crection, thus ensuring carlicr financial returns.,
Not onls should tocally avaifable or readily made mater-
b und components be used, but the range limited
as much as possible I this ruted range s well cho-
sen, and the midimidual design 1 good, the final over-
all design will have o unitsy which s visgally satisfying
and tinancually advantageous,

Contracting

In most purtis of Africa. reliable building contrac-
tors can be lound to carry out bullding work of con-
siderable size In anotler field, the avthor has recent-
Iy been responsible for the design of the Cathedral
of StoAndrew at Mbale, in Uganda, which was built
by focdl contractor as opposed 1o a forcign tirm)
using entirely African lubour. The result was a simple
but impressae bullig, of lugh craft quahity at a low
coste which could not i we been achieved if impor-
ted labour and matenal had been employed. If the
mitial design processes take mto account the skills
and materialy available, the local contructing expe-
ricnee can produce good buildings cheaply. Contrac-
tors exploiing tradinonal shills can usually learn new
ones as the occaston demands and, with expericnce
and trammg. will build 10 new ways as cconomically
and ~kilfully as in the old ones.

The best advice s always the cheapest in the long
run, particulerly when repetinon allows 1t to be spread
OVCE u™ exlensive programme.

An alternatnve 1o the use of local contracting faci-
hoes, especially where these are hmited. is for the estate
devclopment corporation 1o develop o direct labour
programme wherehy labour v engaged locally and
materials are bulk purchased direet from  manufactu-
rers of supply sources, This will neeessttate the organza-
ton of a proper site planning and supervision depart-
ment, staffed by traimed  ~ersonnel

Whichever method s adopted. proper site organiza-

ten s essential so that tibour 1s not ungamfully cmploy-
ed and ume and material wasted A site operations

programme i essential so that the entire construction




programme runs smoothhy from start to tinnh f abour
must be avalable when it s rogquered. and proper tacil-
ties provided tor it Materals and components niast
be ordered and debvered o the wite aceording 1o pro-
gramme, and contract pre-planing carclully arrangad
so that the night materialy are availably a1 the right
ime. bor cach job a proparly planned progross chart
should be prepared which sets out the sequenes and
tme schedute for all the stages ot the various butlding
operations. Adequate storage facihtios must he pro-
vided for tools, cquipment and muteriab on the s
to prevent damage, deterioration or piltering. Proper
secunty measures are osential since bulding miatenals
are valuable and ofien m great demand.

In many parts of Atrica, modern building plant 1y
i short supply, but labour s plenuful. Facavation.
site levelling and clearance can theretore usually be
most economically carned out by tradivonal hand
methods. For good quahiny work. conerete must be
mechanically mixed and carcetully  controlled. Cranes
and howts may not be avalable, but with an adequate
labour force and conwdered devign, pre-cast conerete
units can be accurately erected using hand techniques
with a simple block and tackle and shear-legs. Where
only inexpericnced labour s avinlable, workers can
be traired to carry out the unskilled tasks under the
supervision of skilled building craftsmen, and, with the
use¢ of standardized components, the assembly work
can be ciliciently executed with the minimum of expert
Supervision.

On a large project a traiming unit can be st up and
a tnal assembly buy established for this purpose. Team-
work 1s important, and gangs who work well togother
should be kept as u unit throughout the contract.

There is u great deal of wseful work 10 be done
the field of design and construction research for indu- .-
trial bulding . Africa
the problems of the design of tropical buldings und
the experience alrcudy gained i varous paris ot the
continent classiicd and evaluated. Trial erections should
be built and ther suntabiliny for tropical use tested
under the varying conditions to be found m the hot,
wel zones and the hot, dry zoncs. The building rescarch
stations in Africa can help in this way and, together
with the knowledge and experience of experts m o tuc-
tory design and construction from the devcloped coun-
tries, a pattern of acuvity can be established for the
African situation.

Management techniques

While this paper is not concerned with the manage-
ment of an industrial estate after o 1 occupred, the
management of the actimities through which s com-
pletion s achieved s important The application  of
management  techniques 10 the building industry +-
being studied 1 many countries, and although thery
1> the danger of creating a niystique out of somr thing
basically simple important lessons can be learned

Team-work, and 115 value, v one of these fessons
Any building project requires the skills of many people.

Studres should be muade of
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Good costing  records during a building contract
and a thorough analysis after completion can together
provide valuable data for future design use.

LEGtsLATION

Planning and construetion

The planning of industrial estates should be linked
with the preparation of development plans for urban
and rural arcas. In many parts of Africa such plans
already exist and with them the leginslation 1o ensure
that they are followed. Wherever nccessary the exis-
ung town planming legislation should be strengthen-
cd to censure that industry, whether in estates or s
large individual amits, s contined to urcas zoned for
ndustrial use. Zoning laws should be designed to encour -
age a good neighbour policy as between industry and
other lund users. High standards for industrial deve-
lopment can make a relatively close relationship be-
tween industrial and  residential buildings  possible.
Zoning must always take into account the need for
expanyion and the importance of communications.

Any planming Icginlation should be designed to indi-
cate what may be done in o particular arca, a posi-
ive approach always being more  satisfactory than
a negative one. If an analysis of industrial performance
1s made, 1t will be seen that this can be broadly expres-
sed in terms of needs, hazards and nuisances. Needs
cover such things alrcady mentioned under planning,
such as transport, labour, spuce and utilities. Hazards
will include tratlic, fire and cxplosion risks. Muisances
will include noise, smells, waste products and smoke
Using these three categonies, dustries can be roughly
classtied and their effect on neighbouring non-industriat
development estimated. By this means 4 zoning pattern
can be created <o that a proper relationship between
mdustry and both town and country can be established.

Strict control by means of estate regulations must
be mantained over the industrial = .tate 10 ensure that
unauthorized development s prevented and that the
estate is properly mamntained. By-laws relating to refuse
clearance, unauthorized building additions, preservation
of landscape, building and road maintenance, smoke
and nuisance control, ¢fluent disposal and approved
processes are vital to ensure that the original planning
and aesthetic standards established for the estate are
maintained.

nnge development must also be restricted, espec-
ally when the estate borders on g man highway.
Unauthorized building outside the estate must be pre-
vented. ~hack dwellings, substandard factory buildings
and squatting trading slums can grow quickly on the
toundaries of o thriving estate and, once established,
they are difficult to eradicate. Appropriate land use
controls must therefore be ngdly  exercised in order
to avord such unwanted development, which is not
only unsightly but 1 usually unhygienic.

Bullding construction regulations exist in most urhan
areas of Africa and thar scope extends over many
rural arcas also. In many cases these regulations were

based on the “Home ™ building regulations of the
original colomal powers concerned. These have served
a usctul purpose 11 the past, but have often not been
brought up 1o date. 1t s therefore possible to find
building regulations in parts of Africa which are far
more restrictive than those i developed countries.

Buwilding regulations should therefore receive regular
scrutiny 1o ensure that they are not inhibiting progress
by farhng to take into uccount new building materials
and techmques: Close haison with estublished building
research stations s essential so that economy of con-
struction can be achieved by allowing the use of the
most up-to-date bullding methods. In many countries
building regulations are being rewntten, based on
“ performance standards . These specify what building
materials and construcion must do rather than what
they should be. For cxample, instead of specifying
materials and thickness for walls and roofs, the desired
degree of fire resistunce, strength and protect.c n against
weather can be set out to allow {reedoin of choice
among the variety of alternatives available. Such per-
formance standards will encompass both traditional
methods und allow for new ones. To help the builder
who does not wish to break away from known materials,
*deemed to satisfy T clauses can be included, which
are in fact examples showing how the required perfor-
mance standards can be reached with traditional tech-
niques. Such buillding codes cater for the present and
the future and need less frequent revision than normal
mandutory ones,

When bullding regulation revisions are under con-
sideration, these fuctors should be 'orne in mind and
the collaboration of building research stations, with
their testing facilities, sought. The creation of buil-
ding research facilities where they do not already exist
should be regarded as an important step in any nation-
al industrishzaion programme.

Safety regulations during building construction require
only brict mention. If they do not exist, then simple
safety rules based on experience in the developed coun-
tries should be devised. They should deal with the use
of machinery, the protection of workers, srecautions
agamnst fire or explosion and the storage of inflam-
mable and dangerous materials. They must be rigidly
enforced. The building industry in all countries has
a bad acedent record, und safety on building sites is
4 good investment, for injured workmen and damaged
buillding work are luxuries no project can afford.

Industrial regulations

This paper is not primarily concerned with the run-
mng of an industrial estate after completion, but indus-
trial regulations have a4 bearing on building design
and maintenance.

Health regulations are concerned not only with the
factory hunldmgs’ aficr occupation, but should apply
to the building operations as well, in relation to the

provision of first-aid units, sanitary accommodation,
cantcens and smilar facilities. These must be regarded
as obligatory on all construction sites.
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Factories Acts are concerned with buildings and
amenities as well as purely industrial matters. Annex 111
hsts the sections of the Factories Acts of 1937 and
1948 of the United Kingdom, which have a particu-
lar bearing on matters refating to buildings for munu-
facturing purposes. Because of their comprehensive
nature they can be regarded not only as a guide to
specific issues, but also as a pattern which could he
followed in developing countries which have the task
of framing similar legislation,

CONCLUSION

The future prosperity of any country depends to
a large cxtent on the production efficiency of its indus-
try. This in turn depends upon the efficiency of the
buildings used for industrial purposes and the manner
in which they arc related to cach other and their ncigh-
bours on individual sites or industrial estates. No coun-
try can afford unplanned factories or badly lud out
factory estates. In the past, in all countrics of the world,
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many factories have grown up m g haphazard fashion,
ana little conmideration s been given to aither the
comfort of the workers or the clhicieney of the oper -
ations 10 be carnied out,

The developing  African nations,
for rapid mdustriahization, vdn
the experience of the highly
of the world und they can alvo Iearn from their s~
takes. An " industrial resolation ™ need not feave tor
posterity squalor, ugliness and  chaos:  thes thimgs
are dillicult to cradicate once estabhshed. bat can cisthy
be avoided if imagination and skill are apphied o the
task. The United Nations Seminar on Industeial Fstates
in Africa was a valuable contribution towards this
end, and it is hoped that this paper will provide a use-
ful and practical basis for future action.

with thair plans
benetit greath from
mdustrialized  countres

Experience has shown that well-designed Tactories on
imaginatively planned industrial estates can enconrage
a higher level of productivity, stimalate better work-
manship and result in happier and healthier worhers,




Annex 1
DRAWINGS AND DIAGRAMS

FIGURE 1. FACTORY ISTATE PLANT LAYOLT DESIGNID
TO FACHLITATE INDIVIDUAL EXPANSION

i%8

NoTe: Method of operation, The plots are Lind out so that there
Is a gap between factories equal to half the width of a factory and
a space at the rear equal to half the Jdepth of the lactory. If
factory B wants to expand it can deo o 1o three times its
original extent without having to move, Huving done so, its
neighbours A und C can only expand 125 . A factory such as
D which is flanked by neighbours which have both expunded is
limited to a 50" . expansion at the reur.

FIGURF 2. BASIC MODULAR FACTORY BAY UNIT CAPABLE
OF A VARIETY OF PLANNING ARRANGEMENTS

f

Rural terrace craft unit

Terrace workshop unit

Oy

Standard
bay module

FIGURE 3, DHAGRAMMATIC LAYOLT OF SMALL RURAL INDUSTRIAL
GROUP RASED ON 10-FT, - 15-FT. MODULE. (A) ADMINISTRATION
AND SHOWROOM. (B) WORK sHOP UNITS. (C) NURSERY FACTORNS.
(D) CrRAFr UNITS,
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Terrace
nursery factory unit
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Typical standard factory—expanded in four stoges
from 9,450 sq. ft. 10 27,000 sq. f.




FIGURE S. Lavout o INDUSTRINE ST AL Ja-bea Cevion
(A) NURSIRY FacioRns, (B) Sy ANDARD FACToRIES. (C) CUspon-
BUILT FACTORKS. (1)) NON-Conparin g EACTORIES

Expansion space

Utilities area

r4

FIGURE 4. PLANNING OF INDUSTRIAL ESTATE — Hartow
New TowN, GRAT Britain

Administration: §
Communal
buildings

Warehouses
¢nd
distribution
buildings
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FIGURE 6. EXPANSION PLAN FOR INDUSTRIAL AREA — NAIROBI, KENYA
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New industrial area

Existing indusiriol area
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FGURE 7. CLIMATIC FACTORS INFLUENCING BUILDING

FIGURE B0 ADIFRNATIVE SE 0N 0k PORE
DESIGN IN THE TROPIC:
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Asnex 11

TABLES AND SCHEDULES

Tame H-1. AEAS OF INDUSTRIAL ESTATES IN Taste -2, COMPARATIVE AVERAGE ROAD DIMENSIONS
VARIOUS COUNTREES FOR INDUSTRIAL ESTATES {PAVED WIDTHS)
(Acres) (Feet)
Size of estate Country Ma roads Seeondary Service
Coumery Smalt Medium Lot United States . .. 75.320 K0-100 “
United Kingdom . . S0 16-38 2022
United States ... 50-100 100-300 S00-1.000  India .. ... .. 40 W 22
and over India s | 24 16 19
Great Britain .. . ... uwp to %0 $0-100 100-500 Singapore W 22 L]
and over Pakistan . 24 16 10
.............. . 2-10 10-30 Over ¥
s Dy nms I Jed by the Central SYmall Industries Organwation
(CSIO).
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Tan.k 11-3. COMPARATIVE BUI DING | ABOUR RATES IN AFRICA, 196}

(Dollars per month) +

Official rute of exchange

Country Skt 4 U omshilled tie th b Har

Ethiopia . &) bth 825
Guinea . .
Ivory Coast . [ 40-50 CT'A fr 250
Kenya . 70 0 T shillings
Morucco . n Jo § dirhams
Nigeria . 16 4 7 shillings
Sencgul . 40-%0 CHA I 2%
Sierra Leone 60 R 7 shillings
Somalia o sl 17 7 somalos
South Africa 108 hhl 07 ramnd
Sudan 40-41 17-20 0 3% Sudanese pounds
Tanganyika n 17 7 shillings
United Arab
Republic . . M 13 £E 0 44

Sowce: Unted Nanons, " Houwang in Afnca ™ (mimeographed

ducument §/ON HHOU 2y

& Cosls gaven in doltars to facihitate comparison. £1 sterting  $2.70.

Tanie 11-4. COST ANALYSIS FOR TFRRACE OF NINE
NURSERY FACTORIFS (L'\I'l[l) KINGDOM)

Flemont Percentage

Fxternal

Preliminaries, excavations, foundations, ground slab 17.5

Yards-walls, paving and gates . .. 50

Rain-water and soil dratnage .. ... .. ... 7.8
Primary

Frame, walls, roof structure, doors and windows 35.0
Secomdary

Internal partirions, doors and fittings ... .. ..... 10.0
Finishes

Wall, floor and roof finishings and decoration ... .. 15.0
Service installations

Plumbing, electrical installations, hot and cold water 10.0

TotaL 100

& Single storey, each 2 ft. 6.n - 92 1. < 12 ft. to eaves. Con-
struction - Pre-cast congcrete frame, asbesios tile roof, brick watls, con-
crete floor, metal windows. Completion: 1999,

Aanex 1H

SUMMARY OF PARTS OF THE UNITED KINGDOM FACTORIES ACT (1937) HAVING PARTICULAR RELEVANCE
TO INDUSTRIAL BUILDINGS

Pant | HEALTH (GENERAL PROVISIONS)

1. Cleanliness. 2. Onercrowding. ). Femperature. 4. Ventilu-
tion. $. Lighting. 6. Druinage of loors, 7. Sumtary convenience,
8. Eaforcement by district coumkils of certinn provisions of Part 1
9. Powers of inspector as to sanitury defects remediible by dis-
trict counil. 1D, Powers in case of default of a district council.
11. Power to require medical sipervision,

Part I1. SAFFTY UGENERAL PROVISIONS)

12. Prime movers. 13, Transmission machinery. 14, Other
machinery. 15. Provisions as s to unferced machinery. 16, Con-
struction and maintenamnce of fencing. 17, Construction and sale
of new machinery. 18, Vessels containing dungerous liguids.
19. Self-acting machines. 22, Hoists and hifts. 23, Chains, ropes
and lifting tackle, 24. Cranes and other lifting machines. 25. Con-
struction and maintenance of floors, pussages and stairs. 26. Safe
means of access and safe place of employment, 27. Precautions
in places where dungerous fumes are liable to be present. 28. Precau-
tions with respect to explosive or inflanuinable dust, gas, vapour
or substunce. 29, Steam buoilers. 30, Air receivers. 31, Steam
receivers and steam containers. 32. Exceptions as to steam boilers,
steam receivers and containers, and air receivers. 33. Precautions
as regards water-sealed gasholders. 3. Muiuns of escape in case
of fire. 35. Regulations and by-luws as to means of escape in
cuse of tire. Yo. Safety provisions in case of tire. 37. Instruction
as to use of means of escape in case of tire, 38, Power of Secretary
of State o require special safety arrangements for the prevention
of accidents. 39. Power of court of summary jurisdiction to make
orders as to dangerous conditions and practices. 40. Power of
court of summary juridictions to make orders as to dJdangerous

factory.

Part 111, WELFARE (GENERAL PROVISIONS)

41. Supply of drinking water. 42. Washing facilities. 43. Accom-
modation for clothing. 44. Facilities for sitting. 43. First aid.
46. Weifare regulations.

Part IV, HEALTH, SAFETY AND WELFARR

(Special provisions and regulations)

Special provisions

47. Removal of dust or fumes. 52. Humid factories. 33. Under.
ground rooms. 54. Basement bakehouses. 35. Laundries.

SPECIAL REGULATIONS FOR SAFETY AND HEALTH

Supplementary provisions

63. Certificates required before approval of building plans
relating to cotton-cloth factories.

PART Vil. SPECIAL APPLICATIONS AND EXTENSIONS

Works of building and engineering comstruction

107. Building operations. 108. Works of engincering construc.
tion.

Note: The numbers quoted above are the section numbers of
the original Acts of Parliament.




Annex IV

FLATTED FACTORIES

In many large cities in industrial’zed countries the problem
of industry which by tradition has grown up inside the city boun-
daries has caused considerabie conlusion. In many cases such
industry is badly housed in obsolete premises, but there is often
a sufficiently valid reason for the industry remuining within the
confines of the built-up area. This occurs in London, Birminghum
and other centres in Engiand and the workshops concerned usually
house traditional crafts which may have been in the area for centur-
jes such as leather workers, jewellers and garment muakers. An
example of this is the diumond merchants of Hatton Garden,
London.

Because the premises occupied by these firms are often completely
inadequate and sometimes unsafe, in many cities of Europe they
are being demolished and flatted factories are being built within
the town plan for light, clean industries which huve a special need
to be within the centre of the town. The city of Birmingham in
England was one of the pioneers in this matter, and there are now
several blocks of this kind in various cities of Great Britain and
other parts of the world.

This technique, while it should not be regarded as a wholesule
solution to this rehousing of industry dispossessed by u growing
city, has some relevance to the developing countries of Africa where
oertain traditional crafts have always been pursued within the city
boundaries.

While every effort should be made to persuade industry in the
centre of a town to move out onto new and more spacious indus-
trial estates, there may be in the larger cities of Africa a hurd core
of industry which would find it difficult to move, as the people
it serves are its immediate neighbours within the city boundary.

There is therefore a case for small units of flatted factories in
certain carefully selected areas where inoffensive, clean und quiet
industries of the handicraft variety or similar can be accommodated,
Such industries as jewellers, bespoke tailors, handicraft leather
workers, simple printing and others could be housed in this way,
providing they do not interfere with the work of either the people
with whom they share the building or their immediate neighbours.

The siting of such flatted factories in urban areas needs speciul

cure, especially il they are close to other types of binkding sach
as housing ind schools. General rules cannor be Lid, down bt
noise, smell and traflic are important considerations. s means
that adequate space for car parking, delivery and dispateh, storage
of materials and local amenitics nist e considered.

Flatted Tactories are best bt as simple Blocks which can w
divided into units of whieh a tenant can rent as many as will meet
his space needs. Basic units i Britiin vary lrom 600 o FOoo
square feet. It is essentiad that the busic umit should not be too
large so that a number of multiples can be used o give a wide
variety of floor areas

The plan form of the building should be simple, as free of columns
as possible and arranged so that natural lighting is available for
the whole oor area. While hoists may be workable up to three
storeys, uny greuter height should be equipped with goods [ilts.

The building should have installed basic service mains, that
is electricity, water and gas (if available), together with simple
toilet accommodation for both sexes. Fenants should be required
to provide their partitioning, decoration and services from the
mains supply.

I flatted factories are to be un economical proposition it must be
possible to keep rents 1o a minimum. This presupposes an economic
building structure, and rigid standardization is a valid contribution
to lower building cost. Although the number ol examples of such
developments is still relatively small, those that do exist suggest
that prefabricated modular systems ol construction have much
to olfer. Rationalized building techniques using  standardized
components can not only produce simpler, quicker buildings but
also cheuper ones.

Although the case cun be made for a fimited provision ol Ratted
factories in built-up wreas, carelul control must be nuintained
over such developments, otherwise they lead to o detecioration
of the area in which they are buill, Whenever an industry begins
to grow beyond the size of its small-scale atted Tactory, 1 should
be encouraged by all possible means to transler its activities to
more spacious and convenient accommodation in an industrial
estate outside the ¢ity boundaries,

Anmex V

BUILDING, TRAINING AND INFORMATION CENTRES IN AFRICA

SCHOOLS, FACULTIES AND DEPARTMENTS OF ARCHITECTURE

Algeria
Ecole Nationale d'Architecture et de Beaux-Arts,
Parc Gatliff,
Algiers.
Institut d’Urbanisme,
Université d’Alger,
Algiers.

Ghana
Faculty of Architecture, Town Planning and Building,

Kwame Nkrumah University of Science and Technology,
Kumasi.
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Kenya

Faculty of Art and Architecture,
The Royal College,

Private Bag,

Nairobi.

Nigeria

Faculty of Architecture®
Ahmadu Bello University
Zariy,

Northern Nigeria.

8 Established in 1952, Full five-yeur course with special studies of
Iropical architecture and study ol the local ¢environment.




South Africa Sterra lcone

Faculty of Archtecture, Faculty ot Fnaimeer:ne
Uninversity of Watwatersrand, Fourah Bay Collewe,
Johannesbure tFhe Unnasity College of Sierra Leone),

Faculty ol Fine Arts and Architecture, Frectown,

University ol Capetown, )
South Africu

Capctown,
University of Natal, University of Pretoria,
Natal Brooklyn,

Pretoru.

Departments of Butlding and Civil Ungineening,
Pretoria Technical College,

Chuarch Street,

Algeria Pretoru.

SCHOOIS, TACUTTHS AND DEPARIMENTS OF
ENGINTERING  AND BUN DING SCHNCE

Faculty of L:ngincering,
University of Stellenbosch,
Stellenbosch.

Evole Nationale Jd'Ingémeurs dAlger,
Avenue Pastenr,
Maison Carrée,

Algiers 10, )
Riers Southern Rhodesia

Conga ( Democratic Republic of ) Suhisbury Polytechnic,d
! ) Fifth Sreet,
School ol T agineering, \;lglisbur:t
Université de Leopoldville, - "
RP 127 .
' Sud
Léopoldville X1, wdan
Department of Engincering,
Ethiopia The Universay,
_ Khartoum,
Building College,
College of Fngineering, United Arab Republic
Haile Selassic University,
P.O. Box 1176, Faculty ol Enginecring,
Addis Ababa, Cain_r University,
Lthio-Swedish Institute of Building Technology, Zb?""‘ Hadiket El-Ormane,
Box Si8 aro.
Smuts Street Facuity ol Engineering,
Addis Ababa Ain Shama University,
Kaur-el-Zuafram,
i hana Abbusiyah,
Cuiro,

Faculty of Engineering,

: ] ) Faculty of Engineering,
Kwame Nkrumuh University of Science and Technology, ’ ginecring

Alexandria Universaty,

Kumasi, Bulkeley,
‘ Ramlich,
Libva Alexandria,
College of Advanced Technology,* Faculty of Engineering,
P.O. Rox W8 University o Assuit,
Tripoli. Assuil.
Morocco Lambia
raculty of Engincering, Haodgson Technical College,
Universit¢é Mohammed V, P', O. Box R.W. 133,
Avenue Moulay Cherif, Ridgeway,
Rabat. Lusaka,
Nigeria STANDARDS INSTITUTES
Faculty of Engincering
v . o Mo
The University of Nigeria, aroceo
N"“kkﬂ' . Services de Normalisation Industriels Marocains,
Fastern Nigeria. Sous-Secréturiat d'Etat a I"Ind.istrie,
Auxontines,
P Courses in public works and building, electro-technics, ¢hemical Rabat.
CNGINCCTINg,
¢ Five-year degree courses in mechamcal, aivit and etecinical engineer- " Courses in building and enginecning.
ing. v Course 1in building and cngmeering.
B )




South Africa

South African Bureau of Standards,
Liesbeek Park Road,

Rosebank,

Capetown,

Southern Rhodesia

Standards Association of Central Africa,
Hatrield Road,
Salisbury.

United Arab Republic

Director-General,

Egyptian Organization for Standardization,
Ministry of industry,

144 Tahrir Street,

Dokki,

Cairo.

BUILDING CENTRES AND BUILDING RESEARCH STATIONS

Algeria

Belala Amar,
B.P. 476,
Algiers.

Ethiopia

The Building Centre,
P.O. Box 518,
Addis Ababa.

Ghana

Building Reseooh Invtitate,
P.O Box x3,
Accra.

Kemva

The Kemva Bigidhing entre,
P.O Box W2en,
Nairob,

South Africa

Building Centre L,
129 Comissioner Streen,
Johannesburg,

MBA Buitlding Centre,
P.O. Box 1943,

59.61 St. Andrews Street,
Durban

National Building Rescarch Institute !
P.O. Boy 195
Pretoria.

Southern Rhodesia

The Building Centre,
Savoy House,
Stanley Avenue,
Salisbury.

! Rescarch on national problems of the buslding and consruchion
indusiry.
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GENERAL SURVEY

In most countries of Africa, efforts have been made,
principally within the past five 10 ten years, to induce
and facilitate the establishment of industries by pro-
viding prospective entrepreneurs with basic facilities
— land, roads, utilities and communications — on attrac-
tive terms and certain services. Most countries felt
that the development of industrial areas offcring improv-
vd plots in or near the main citics would be a strong
locational incentive for both forcign and national indus-
trial enterprises, particularly those of large and medium
size. At thc same time, the areas would serve as effec-
tive instruments for the regulation of land use in urban
development or redevelopment schemes.

The industrial arca is today the most prevalent form
of planaed group location of industry in African coun-
tries. Industrial areas exist in the Gambia, Ghana,
Kenya, Mauritius, Nigeria, Rhodesia, South Africa,
Uganda and the United Republic of Tanzania. They
have been sct up not only in or near large urban centres
but sometimes also in smaller towns. They range in
size from a few to several thousand acres. The extent
of improvement of the plots varies considerably. Some-
times all utility connexions, sewers, internal and access
roads and railway sidings are installed in advance by
the sponsoring authority. In other cases provision
of these facilities has to be ncgotiated by cach entre-
preneur with a variety of companies and contractors.
The scope of services provided by the sponsoring author-
ity or related agencies also varies: in some cases assis-
tance is available for the financing and construction
of factory buildings, related public works and other
infrastructure facilities, the hiring and training of labour
and the like; in other cases few if any services are made
available.

Large-scale and medium-sized industries have been
established on some of the industrial arecas, as well
as small-scale industries, repair shops and other ser-
vice industries, commercial establishments and ware-
houses.

According to the replies of Governments to a ques-
tionnaire on industrial estates sent by the United Nations
in February 1964 and May 1965, the success of the
industrial areas in African countries, in terms of num-
ber of industrial enterprises located on the sites and
rapidity of occupancy, has been very unequal. While
certain causes of success or failure are mentioned,
the assessment of the role played respectively by the
availability of a site and other facilities and by other
measures of promotion of industrial development
cannot readily be made. In a general way it would
scem that the mnost successful industrial areas were

INDUSTRIAL ESTATE PLANS AND PROJECTS IN AFRICAN COUNTRIES

those whose location and siting were based on thor-
ough techno-cconomic survevs of prospects ot indust-
rial development. In some cases the absence of such
surveys resulted in the establishment of arcas in local-
ities  with madequate  resources, infrastructure  facil-
itics and other prerequisites, and no sites were taken
up by industry. fn other cases crrors in the estimates
of demand led to excessive and costly advance deve-
lopment of the arca, provision of unnccessary tacilitics
such as railway sidings and other wastetul operations.

Success appears also to be closely related to the inte-
gration of industrial arca projects with comprehensive
programmes of industrial development at the national
or regional level, including such measures s tiscal
and financial incentives, development of related power,
transport and other infrastructure facilitics and spe-
cial promotion measures for attracting foreign capital
and guarantecing is investments.

Even more recently plans have been made and car-
ried out i a few African countries for the cstablish-
ment of industrial estates for small-scale industries,
featuring standard factory buildings for rent, common
scrvice facilities and advisory and training centres.
Estates of this type are functioning in Ghana, Nigeria
and the United Arab Republic. In many other coun-
tries plans for their establishment are at various stages
of implementation.

A certain number of the more recent programines
have been drawn up with the assistance of Unmited Nations
experts, and some industrial estate projects are to be
undertaken with assistance from the United Nations
Special Fund. These industrial estate progiamnies are
closely integrated with other programmes for the pro-
motion of small-scale industrics.

Information on country plans and projects, bised
1o a large extent on replies of Governments to the Uni-
ted Nations questionnaire on industrial cstates, will
be found in the following section (* Country Data 7).

In all newly independent countries of Africa, the
primary objective of industrial estate programmes 15 o
stimulate the participation of indigenous ¢ntrepreneurs
in the development of industry. It is realized that
the industrial estate is one of the most cffective means
of promoting small-scale industry, and that the
latter offers immediate prospects  for mvestient,
ownership and operation by African cntreprencurs,
provided financial, technical and managerial assistance
arc made available.

In all cases the sponsorship, financing and minage-
ment of industrial estates is assumed by the Govern-
ment, often the Ministry of Commerce and Industry
or one of its departments, or by an autonomous or
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semi-autonomous agency sct up by the Government,
such as an idustrial development corporation, a deve-
lopment bank or an organization for the promotion
of und assistance to smull-scale industries.

While most of the plans now being made are for
industrial estates admitting all types of small-scale
industrics with the exception of * obnoxious ™ indus-
tries, some of the few existing estates are specialized.
The Yaba industrial estate in Nigeria has been devised
as a demonstration ™ nursery 7 scheme to  facilitate
the growth of small establishments expeeted to
relocate outside of the estate after they have reached
a certain size. In the United Arab Republic an estate
for lcather industries has recently been ercated.

The sizes of some existing and planned industrial
estates in Africa are: 2 3/4 acres at Yaba (Nigeria),
about ten acres in each proposed estate in the Uni-
ted Arab Republic, twenty-three acres in the propos-
ced estate in Uganda and about onc hundred acres
in cuch proposed estate in Somalia. In the Nigerian
estate there are forty-two standard factories of four
different sizes; in the United Arab Republic a typical
estate contains forty-tive factory sheds of four differ-
ent sizes; in Uganda thirty standard factories of two
diffcrent sizes, and in Somualia one hundred to one
hundred and hfty factories of four different sizes.

Sizes of standard factories in industrial estates are
as follows:

Nigeria: 450, 600, 750 snd 1,200 square fect (4).8,
55.8, 69.7 and 111.6 square metres).

Somalia: 1,989, 4,500, 8,874 and 14,850 square
feet (185, 418, 825 and 1,381 square metres).

Uganda: 2,000 and 5,000 square fect (186 and 465
squarc metres).

United Arab Republic : 4,301 square feet (400 square
metres).

United Republic of Tanzania: 800 square feet (74.4
square metres),

In Nigeria and the United Arab Republic factory
sheds are let out to small-scale industriabists on rent,
which is subsidized over an initial period of three to
five years. In the United Arab Republie it is also pro-
posed to let out factories on an instalment-purchase
basis.

Facilitics for training, repair and maintenance and
other common services are planned in several coun-
tries.

The establishment of industrial estates in  African
countries is too recent and too limited in scope to
permit a thorough evaluation of experience. Some
* caveats ”, however, are suggested by some develop-
ments reported in the replies to the questionnaire and
other sources. There are indications that, in some ecoun-
tries, industrial estates are being operated or planned
as sclf-contained projects unrelated to or unco-ordina-
ted with broader programmes of development of small-
scale industry. In some cases no programme of finan-
cial assistance is being worked cut; in other cascs no

industrial extension services are planned or provided;
training centres for workers do not always exist m the
vicinity of the estate or are not adapted to serve the
needs of the newly created industries; above all, the
lack of agencies for the promotion of entrepreneur-
ship through techno-economic surveys, feasibility and
pre-investment studies, orientation of prospective new
industrailists, facilitation of credit and advice on the
administrative, legal and other problems related to
the crcation of an industry may slow down the rate
of occupancy of some of the estates.

In some cases this lack of integration 1s likely to
be more the result of time lags in the planming and
implementation of related projects and of shortcomings
in co-ordination than of inadequate over-all program-
ming of small-industry development. The fact that an
industrial estate project is not simply a rcal estate
operation but one of several complementary mea-
sures for the promotion of small-scale industries appears
to be increasingly realized, especially in the more recent
projects tormulated in countrics of the region.

COUNTRY DATA

Angola and Mozambique

Industrial zones have been established in the urban
areas of Luanda, Lobito and Sa da Bandeira in Angola
and Lourengo Marques and Beira in Mozambique.
Transport facilities, sewers, water, electricity and com-
munications are available in the zones and land may
be acquired at reasonable prices.

The establishment of industrial estates jointly man-
aged by municipal councils and proposed industrial
development companies is envisaged in the future.
The industrial estates will feature standard factory
buildings for small-scale and medium-sized industries
to be leased or acquired on hire-purchase, as well as
developed sites. Technical assistance centres and social
facilities, such as canteens and clinics, will be provided
as required. Some land will be kept in reserve for fur-
ther expansion. Priorty of admission will be given
to new industrial ecstablishments, but the possibility
of admitting existing enterprises is not excluded.

Cameroon

In 1963 a United Nations technical adviser recom-
mended the establishment in certain urban centres
of Cameroon of a certain number of industrial estates
offering standard factorics, improved plots and com-
mon service facilities, and, in smaller towns, of work-
shop blocks for artisans offering a mors limited range
of services and facilities. Further to these recommen-
dations, the Government requested from the United
Nations, under its Technical Assistance Programme,
the services of an expert who will carry out surveys
of prospeets of industrial devclopment in various local-
ities of the country and, in the light of these surveys,
will seleet the location and site of a eertain number
of industrial estates and workshop blocks. The expert




will draw up plans for construction and development
of the estates, estimate their costs and make recom-
mendations on their financing. He will also make reeom-
mendations on the organmization of traming facilities
for the workers and foremen and on the number and
type of fellowships necessary to carry out the project,
for example, tor the government ofhicials in charge
of industnal estate devclopment or for the future
managers of the industrial estates. He will also make
recommend:ations on further assistanee which might be
requested from the United Nations to earry out the
project. The expert will sec to it that the industrial
estate programme Is integrated in a broader programme
of development of small-scale industry and may pre-
sent recommcendations for such a programme, if
required. Recruitment of the expert is currently under
way.

Chad

In Chad a certain number of zones have been reserved
for industrial use in some urban ecentres. The zones
are located near electric transformers and water sup-
ply. Plots in the zones are made availabl: by the State,
in some cases free of charge, in particular to enter-
prisc. set up with Government participation, or are
sold by the Lands Department.

Congo ( Democratic Republic of)

The Government of the Congo is not considzring,
at this stage, the establishment of industrial estates
for small-scale industries. The main reason for this
is that, as a result of the recent economic and social
upheavals, the capacity of production in industry,
especially in small-scale and medium-sized industry,
was considerably reduced, and the country’s efforis
are directed first towards industrial recovery, that is,
the return to full use of capacity, and then to the
modernization and expansion of existing enterprises.
These are located in three major areas well supplied
with raw materials, energy, water, communications
and land for industrial use: Leopoldville and its suburbs,
Stanleyville and Elisabethville-K olwezi.

When the economic plan now in preparation is com-
pleted, a programme for the establishment of industrial
estates will be drawn up. The main objectives of the
programme will be to stimulate the establishment of
small-scale and medium-sized industrics around new
large-scale industries still to be created, to facilitate
industrial decentralization and decongestion of large
urban centres and to foster industrial development
in arcas wherc new resources, in particular raw
materials and sources of energy, arc made available.

Equatorial Guinea

The advisability of establishing industrial estates
was ccnsidered in connexion with the preparation
of the first economic development plan for Equatorial
Guinea, covering the period 1964 1o 1967.

With regard to Fernando Poo, it was considered
that Santa Isabel, the only important town and port
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in this small island (2,000 square kKldometres) was, owing
to the avatlability of better communications and better
economic resources than i other arcas, a natural focus
for industry, and it was decided not 1o nake provi-
sion in the plan for an mdustrial estate.

In Rio Muni studies are i progress for the building
of a harbour and the development of power supph
and communications in the hinterkind. Because of
the large capital investment required and the need to
carry out prelimimary studies, the construction of this
complex was not tncluded in the tirst plan. After the
infra-strueture  facilitics are completed,  consideration
may be given to the establishment of an industrial
cstate.

Gambiu

There are no manufacturing undertakings 1w the
Gambia other than factories processing ground-nuts
for export. In 1964 an arcu of crown lund at Kaniting-
Serekunda, a suburb of Bathurst, was zoned for indus-
trial use with a view to cncouraging the growth and
diversification of industry. The arca, which adjoins
the main road, is being lmd out in plots, and water,
electricity and telephone service are being provided
as occuasion demands. It is not proposed to crect
standard factory buildings. Prefecrence in admission
will be given to industries qualifying under the Develop-
ment Act of 1964 for fiscal concessions, but admission
of existing industries is not ruled out. All sites will be
available on long lease at ceonomic rent. The Govern-
ment weuld in many cases be prepared to accept pay-
ment for the capitalized value of the land and of atilitics
in the form of shares at par in the enterprise

Ghana

In Ghana an industrial estate has been sct up at
Nyanibah on the outskirts of Accra by the Ghana
Estate Investment Company, a subsidiary of the Indus-
trial Development Corporation. After the dissolution
of the Corporation, the management of the estate was
taken over by the Housing Corporation. The buildings
contain cighty-two bays, a certain number of which
arc not individually partitioned. While a few small-
scale industrics occupy premiscs on the estate, most
of the bays have been let out fer warchousing. No
common service facilitics are provided.

A large area was improved at Bubuashie to accom-
modate more than 800 repair shops and other small
establishments operated on an artisan basis, many
of which wcre transferred from Kokomshe. A similar
project, which will feature a ecntral workshop, is to
be undertaken at Kumast.

An estate for light industry is planned as part of
thc new port of Tema. It will accommodate thirty to
forty workshops for service industries such as motor-
car repair, fitting, welding, earpentry and so on. The
construction of the buildings will be financed by the
Government and will be carricd out undcer the supei-
vision of the Tema Development Corporation. The
buildings will be offercd for rent at an economic rate




based on depreciation over twenty years, plus a ground
charge. There will also be provision for outright pur-
chase based on u sixty-year lease (with an option for
additional thirty years), 20 per eent of the value being
payable in cash and the balance over ten to fifteen
years.

Guinea

The cstablishment in Guinea of industrial estates
and workshop blocks for small-scale industries was
recommended in 1963 by a Unit.d Nations technical
adviser as part of an over-all programme of industrial
development, Further to these recommendations, the
Government requested the United Nations to provide,
under its Technical Assistance Programme, the ser-
vices of a small-scale industry expert to draw up a pro-
gramme of promotion of small-scale industry and of
establishment of industrial estates. The expert will
carry out feasibility and pre-investment studies for
small-scale industries of different types in various loca-
tions, select the location and site of the estates, organize
training and apprenticeship programmes and make
reccommendations on the institutions required to carry
out the programme and further technical assistance
which might be requested from the United Nations.
Recruitment of the expert is currently under way.
The Government has carmarked about 1,000 acres in
Conakry to be developed as an industrial arca.

Kenya

A major objective of Kenya's development policy,
as laid out in the Government's 1964 to 1970 Develop-
ment Plan is the promotion of increased African pur-
ticipation in every sphere of the nation’s cconomy
and, in particular, in small-scale industry and commerce.
The main Government agencies for stimulation of
small industrial and commcrcial enterprises  under
African ownership and management are the Indus-
trial and Commere al Development Corporation, which
provides loans and advisory services to the borrowers,
and a Small-li.dustry Rescarch and Training Centre
at Nakuru.

No industrial cstates with standard factories and
common scrvice facilities have been set up in Kenya.
The Government considered that adequate facilities
for development existed in eleven industrial arcas
sct up in Nairobi, Mombasa, Changamwe, Nakuru,
Kisumu, Eldoret, Kitale, Naivaska, Thika, Thomson’s
Falls and Nayuki, all of which except Changamwe are
administercd by East-African Railways and Harbours.

In these areas plots are provided with roads, railway
sidings, water supply, sewers and storm-water drainage.
Elcctricity and telephone arrangements are worked
out with the rclevant authorities. Detailed building
plans nced the approval of the administering authority,
* Offensive ” industries arc usually grouped separately.

Plots are provided on leaschold terms (up to ninety-
nine ycars in the case of the larger towns and up to
thirty years in the case of the smaller towns), and are
made available only to thosc who intend to use them

at an early date. The purchaser of the plot has to pay
a premium caleulated at one-fifth of the capital value
of the land and an ..unual rental at 5 per cent of the
balance of the capital value. Development charges
arc payable by the plot-holder, who 15 also required
to pay legal and survey fees as well as stamp duty.

As a speeial project to  stimulate  small-industry
development, the Ministry of Commerce and Industry,
acting through the African Industrial Estates Develop-
ment Fund, sct up two industrial areas reserved for
small-scale industries. One of these, located at Karatina
in a highly populated rural urea of the central region,
offers plots, roads, drainage and a railway siding. The
other area, at Shauri Moyo, a predominantly African
sector of Nairobi, features improved plots, roads and
drainage. No funds were available for the construction
of standard fuctories or financial assistance to entre-
preneurs willing to put up their own buildings. No
plots have yet been taken up in cither scheme.

In 1964 4 United Nations team recommended that
the Indnstrial and Commereial Development Corpo-
ration assume the functions of a national promotion
and assistance agency for small-scale industries,
including, besides financial assistance, promotion of
indigenous entreprencurship, industrial extension and
training services and, as 4 major activity, establishment
of industrial estates. The proposal is under consideration
by thc Government. The planning of an industrial
cstate near Nairobi has recently been initiated.

Mauritius

The Government of Mauritius proposes to sponsor
industrial estate projects, which will be under the con-
trol and management of the Development Bank. A
first estate will be set up in the industrial area of Bell
Village/Plain¢ Lauzun, an arca of crown land within
the boundaries of the Municipality of Port Louis. The
amount of ciown land in this arca tentatively reserved
for industry is approximately 120 acres. About half
of it is already developed by such concerns as the Central
Electricity Board Power Station, the Tobacco Marketing
Board, the Ministry of Works Mcchanical Workshops,
workshops of several building companies and assembly
workshops for motor vehicles and agricultural equip-
ment, a paint factory and the like. A certain number
of factories are built with financial assistance from
the Development Bank. One of these, a plant for a
forcign investor concerned with the production of
Jewel-bearing units for watch manufacturing, is being
constructed by the Bank. An area of fourteen acres
has been earmarked at Plaine Lauzun for the pilot
industrial cstate, the organization and features of which
are now under discussion.

Nigeria

Planned industrial communities in Nigeria include
an industrial estate for small-scale industries featuring
standard factory buildings, common scrvice facilities
and advisory services, and twelve industrial areas offer-




ing improved and ummproved plots for medium-vized
and large-scale industries.

The industrial ostate was established in 1958 at Yabu,
near Lagos, by the Federal Government. s muann pur-
POSC Was o serve as a " nuisery T for small-scale indus-
trics. which, as they grew. could oceupy  additional
units or sub-units, with a maximum of three units per
enterprise. Thereafter the industries would be cneouraged
to undertake construction of their own factorics outside
the cstate.

The Yabu estate occupres an arca of 2 3 3 acres and
consists of fortv-two standard factory units. The units
are situated in seven blocks, the standard size unit
being 40 by 30 feet. Some of the units are divided nto
sub-units of 40 by 15, 25 by 30 and 15§ by 30 leet. The
forty-two units are occupied by twenty-cight  tcoants
with a total employment of 300 workers. The tenants
include light industries manufacturing plastic products,
tarpaulins, furniture, wood carvings, garments, hosicry
and  gymuasium  cquipment. and  serviee  industrics.,
namely, printing  prosses, commercial sign  writing,
rewinding  of clectric motors and  shoe repairing.
Obnoxious industries are not admitted.

Factory sheds are offered for rent. Subsidics permit
the payment of rent to be graduated so as to approach
market cost after the fifth year of leasc.

The gencral servieces provided on the Yaba estate
include power, water, watchmen, medical care. fire
protection, canteen, parking spaccs for bicycles and
cars, lavatorics and baths, telephones and so on. Special
common facilitics include a maintenanee and repair
workshop and disposal of waste. Some training is pro-
vided to the managers of the industrial enterprises.

The industrial arcas are sponsored, financed and
managed by the regional governments the Ministry
of Land and Housing in the western region, the Ministry
of Town Planning in the castern region and the Ministry
of Works und Surveys in the northern region. Their
primary objective is to attract foreign enterprises.

The industrial arcas runge in size from 60 acres at
Gusau to 2,500 acres at Trans-Amadi near Port Har-
court. At Kano, in the northern region, an industrial
arca was estublished as early as 1955 on about 110
acres and a sceond arca was set up on 170 acres in 1958
both arcas were fully improved from the start. The
tkeja industrial arca near Lagos has 290 acres, fully
improved in 1961. At Kaduna an industrial arc opened
in 1962 occupies 570 acres. On the Trans-Amadi indus-
trial area 717 acres were developed as a first stage in
1962. All arcas offer improved plots with utility con-
nexions and aceess roads; many feature railway sidings.
The average plot size in the lkeja industrial arca is
6.2 acres for commercial and service industries and
8 acres for manufacturing industries. In Trans-Amadi
the average is 15 acres for manufacturing c¢stablish-
ments and between 1.3 and 4 acres for commercial
and service cstablishments.

The sale of Government land being forbidden by
Federal law, piots are leased to the occupants. The
maximum rental period is of ninety-nine years, provided
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CEPLIm mimmnm impros enicits aie made by the 1enang
durig the perrod of ovcupeiey Rents e et an g feved
permitimg roturn ol capital over a0 perand of
fitteen vears On the e imdustoal area o0 MCaye
cost ol developiient has been €N 2500 ahout ST o000
peracre I the northorn vomon, becata of beer o -
bearing qualities of the sl and the avalabihoy o
well-dramied Lind a0 4 peces the davelopient
charges hunve been considerabhy Joae, Dty bopween
£500 and €550 per acre Fhis v rellected the rens,
and a system of dilferental rares Gperit
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ChT prachicy
Mthough mans mdusirie . and commercral and SOTvice
establishments were atiacted 1o e mdustral ATCUN
total emplovment m the iwelve dreds s 2000000
the demand for sies was somew gt avereshimeated and
mothe 1962 10 1968 Developirent Pl the antouis
set aside for Lind acquisition and developmient were
drastically scaled down. Future development will b
done with a close eve to actnal or prospective devvand.
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In it reply o the taitsd Navons questionniury
on industrial estates, the Nigerian Governmment v aloated
as follows the expericnee gained m the Yaba estate:

“The scheme does Tultill o long-felt need arger
estates of this type with more complete facihties should
be sct up both in Lagos and other parts ot the Federy-
tion.

The period of five years that was estimated as neces-
sury for a firm to hine developed to the state where
it can build its own Fictory outside the nursery estate
is optimistic. Only two tenants sinee the estate began
operations in November 1958 are evpected to have
moved out of the estate into new factory buildings.

The rent differential designed 1o disconrage tenants
from remaining in the estate for over five veiars by
increasing the rent after prolonged  occupaney  his
failed to effeet the desired result. In ~some cises, in
fact, tenunts have left the estate for other prenses
before their businesses were tully devcloped to avoid
eurring debt from the obligations to pay therr feases.
An appreciable number of small temints renining
on the estate are accomulating debt as o result of arrears
i rental payments. Fiually, new tenants on the estate
and a large proportion of prospective tenants are pro-
prictors of fairly develepud industries capable of occupy-
ing three or more umits. The estate was not desigued
for operations of this scope. Such temants tend to regard
the ostate as a permanent location for their operations,
As a result, unless the original policy is strictly enforeed,
this estate will tend to be occupied pernianently by
a few fairly developed firms. It will thereby no longer
perform the nursery cstate function.

Before an estate is plunned in the future the rate
of development in that arca of the country should be
carefully assessed in order to plan adequately tor roads,
parking space for cars, arca for loading and unloading
of goods and so on; also the type of industries to he
accepted on the estate and the character and hehavior
of the tenants will have to be more carefully examined.
Because needs in these regards were not clearly envisaged
when the original planning was done, there is eonges-
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The present publication s the fourth 1in a series of
studies and reports on problems relating 10 industrial
estates to be published by the United Nutions. In this
scries, it is the second which discusses these problems
from a regional standpoint.

Two of these publications are concerned with general
aspects of the subject. The report entitled Establish-
ment of Industrial Estates in Under-developed Countries
(Sales No.: 60.11.B 4) deals principally with the role
of industrial estates in policics of industrinhzation
and of industrial location in a number of countries,
developed and developing, special attention being paid
to their role in the promotion of small-scale industry.
The other report, The Physical Planning of Industrial
Estates (Sales No.: 62.11.B.4), discusses problems of
location, planming, layout and building of industrial
estates, and provides data on the norms for plots, fac-
tories, roads and land use adopted or recommended
in various countries.

In November 1961, the first in a series of regional
seminars on industnal estates, covering the region of
the Economic Commission for Asia and the Far East
(ECAFE), was held in Madras, India, under the joint
sponsorship of the United Nations and the Govern-
ment of India. The report of the Seminar, and large
excerpts from the information and discussion papers
submitted to it were published in Industrial Estates
in Asia and the Far East (Sales No.: 62.11.B.5).

In December 1964, u second regional seminar, cover-
ing the region of the Economic Commission for Africa
{ECA) was held in Addis Ababa, Ethiopia. The Seminar
was jointly sponsored by the Economic Commission
f~r Africa, the Centre for Industrial Development and
the Burcau of Technical Assistance Operations of the
United Nations Duepartment of Economic and Social
Affairs.

The Seminar had before it a certain number of papers
relating to the various items on the agenda. Some of
these papers were concerned with gencral problems
in the field of industrial estates and, in particular, with
their role in the development of small-scale industrics.
In other papers, industrial estates were discussed within
the context of plans, achicvements and requircments
in African countries.

The present publication contains the report of the
Seminar on industrial Estates in the FCA region and
other material relating to industrial estates in Africa,
namely, a study of planning, design and construction
of industrial estates with particular reference to Africa
and a survey of industnal estate pluns and projects
in countries of the region. The semunar papers of more
general scope — " The Role of Industrial Fstates in
Policies and Programmes for the Development of Small-
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scale  Industries ", * Types ol Industrial  I'states
* The Detinition of Small-scale Industry ™ and * United
Nations Activities i the Field of Tndustral Fatates
will be published in 1966, together with other studies,
m a volume to be entitled Promotion of Small-seade
Indusiry.

The report of the Seminar on badustriadl | states
i Africa (Part 1) contams findings and  reconunen-
dations on policy aspects, ccononie and physical plin-
ning, organization, numagement and  inanong,  and
regional and international co-operation i the develop-
ment of industrial estuates in countries of the region
An important conclusion of the Seminar i that,
view of their role in the promotion of smuali-seale mdus-
tries, industrial estates may facihtate a breakthrough
of the wrdigenous catreprencur into industrial activities
and his participation in the industrinhzation of s
country, a major policy objective in the newhy nde-
pendent nations of the region. Muany recommendations
on the planning, establishment and operation of indus-
trial estates are affected by this consideration.

The paper on * Plunning, Design and Construction
of Industrial Estates with Particular Reference to Africa ™,
prepared by Mr. Edwurd D. Mills (Part 2), deals with
various aspects of over-all planning, design and kiyout,
buildings and other fucilities, building muterias and
construction, costs, programming and legnslation,

The survey of “ Indostrial Istates Plans and Pro-
jects in African Countries ™ (Part 3 s been prepared
by the Secretariat on the basis of a nuniber of papers
submitted to the Seminar  * Indnstrial Estate Develop-
ments in the UAR ™, “ The Yaba Industral state in
Lagos, Nigeria 7, * A Review of Industeial Fstate Deve-
lopments in Africa ™ and * The Potential Importance
of Industrial Estates for African Countries ™, 1t is abo
based on the replics of Governmients of Alrican conn-
trics to a questionnaire on industrial ostates sent by
the Centre for Industrial Development m 1964 nd
early in 1965. Thus, the suney prosents a picture of
industrial estate plans and projects in the region as
of the beginning of 1965,

A comprehensive analysis of all rephies to the gnes-
wonnaire received from Governments throughout the
world and of other relevant materrdd wall be pubhishied
in 1966 under the tinle Indwstrial Fatates : Poncies, Plany
and Progress - A Comparative Analvsis of Inernational
Experience.

Problems relating to indnstrial ¢ostates and widus-
trial arcas will be further considered e 1966 at o thard
seminar organized by the Umited Nanens The moet-
ing will bring together partiapants from devclopmg
countries n two regrons  Southorn Furope and the
Middle East. The report and papers of this seminar
will be published i due course,
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An mdudred ocn bas been dovcbood i Pakoar for
large-wale and michiamewed industnes The estabhish-
ment of aadus sl eite for sindbweoke adu e
was recommend: o 1908 by Uited Nocons cawert,
a part of an o osve gl progromme of daclopmont of
sl soale industnies The expors recommended that the
st demonaration mdusinal o tate be focated i the
Cap Vurt egon. a st Dakar Pollowing thew recom-
momdotions, b Ganerament  regquested  the Enned
Natwsas 1o rovadbe umder the Tochniea]l Asastanee
Programme, the wrvwes of & small-scale mdustey expert
to asvist 11 the formulition of poboes and programmes
for the promotion of  mallcale industries, including
establishment of imlustrad eotitos, inahe penod of the
swoeond four-vear plan Revrustment of the cxpert
currenth under way

Somalia

The first Five-vear Plan (1963 10 19671 of the Somah
Republic  cnviages  the ovtablishmem of  adustriad
estates pronading doveloped plots, and. i some cases,
stumdard tictory bhdings for small-scale ndustric.,
with facthbies of powor waler. fowmd and conmunica-
hons.

Puring 198 4 tum o consliing engineers undertook
aadustrial survess and  ste avestigations an Mo
diwier, Chisimaro, Hargena and Borbera under contraet
with the Government of the countny The irm recom-

mended the estabhichment of andustral estates in the
test chree towns - cach ostate torry hectares (about
sy oarest o osizes cf which twenty hectares would
be devdioned during te et phase. On the bases of
market suesovs, the urm recommended the admission
mto the estates of twentv-coght small-seale und medium-
sired industees amd aveon handieratt and  cottage
mdustries ol ond theenv-seven other sl and
modim dustiros at g later stage The st occupants
would be mdustries producimg Nour, beverages, jute
baps, oib. mchos, buckets and pans. razor blades,
knited ware, soap, battons, ghiss beuds, shoes, sports
goods, focks and the hhe N o dader stage somewhat
mor, adsanced ndasiries producing bieyeles, sewing
mechiae ., radioy receners, surgical o astruments, agri-
culturd imiplements, hond ook, automobile  parts,
plistic, boot polish and o on would be st up on the
[SERRV I

Fach ot the three mdustigl ostates would have
Joveloped plots of throe ditferent sizes: 1,381 square
mcirey Laber s LeMY square vards), ¥25 square metres
tabout e square vards) and 1% square meires tabout
S0 agurre sardsy of mnal covered arcu, provision
borng mede for douhhing thes arca at o later stage. There
would dlso be Tactory sheds of 188 squure metres (about
2 wquare vardsy cuch for U nursery 7 ounits. Even-
Sally cach ostate will be occupied by one hundred
oo handred and ity small ana mediem-scale enwor-
prises. Fach ostaie will have a service centre to train
and teach the proper uswe of machines and tools by
the workers

Souath Africa

In the corh mincteon thirnies, several industrial areas
provuiig plots cquipped with water, power, roads
and rodwa sidimge were SO up in South Africa. The
arcas were estublished proncipally by private developers
with the object of scliing tand at a profit; this was poss-
thic only in places oifering locational advantage, such
as a myjor eny, a herhour or an eusting industrial
centre, b some cases megon duastrios such as steel-
works retinenies and mines developed adjoining land to
facihtate the establishment  of industries  depending
upon or serving them

Sice the mineteen forties local authorities motiv-
ared by the desire to rehabilitate old mining  areas,
atract foragn enterprises, increase their tax base and
mcreass locdd employment has + 1so established indus-
trial arvas with Joans provided by tie Government.
The establishment of such arcas 1s co-ordinated with
soming regulanons und: town planning legislation.

During the List decade the central gavernment has
Boanced the dovelopment of a few industrial areas
o daveloped regions which were not sufticiently
ditractive to provat: dovddopers and local authorities.

There s w0 co-ordimation of the planning, construc-

fion und operation of the . tferent types of industrial
E L EW A

Stindard vactory buildrigs and special services are
ot saally provided. The ozcupier of an industrial




plot or the developer of the industrial arca arranges
for loans from banks and wmsurance companies and
from the South Altican Industrial Developmert Cor-
poration for construchon of factory buildings and
ercction of planis. Developed plots are usually sold
to the occupiers tor cash.

The arcas vary in size from 10 to SO0 acres, plol
sizes range fronr 1,2 acre to 50 acres and factory sizes
range from 2,000 squarc fect 1o several acres. Eaclud-
ing building., investment varics from 2,000 10 over
10,000 rands per acre.

Special inducements are provided 1o industries locat-
ing themsclves in certain under-developed regions:
these include concessional railway rates 1o urban centres,
tax concessions and the provision of cheap woter and
power.

Southern Rhodesia

A certain number of industrial arcas have been estab-
lished in the larger towns of Southern Rhodesia - Salis-
bury, the capital, and Bulawayo, under the sponsorship
of councils. Only in two cases have private lindowners
set up industrial areas as commcrcial projects; such
development was carried out in accordance with require-
ments of the town planning legistation. The muin
objectivc of all these arcas has been to attract industrics
from abroad. They offer fully scrviced sites with acouss
roads, storm-water drains, water mains, cleciricity
and sewers. Rail-siding facilities to industrial sites
have been recently provided.

The average size of industrial sites in Bulawayo and
Salisbury is 1 1,2 to 2 acres (0.6 to 0.8 hectares) with
an average employnent of forty-six persons per acre.
The size of the industrial arca is 444 acres in Bulawayo
and 589 acres in Salisbury.

Sites are available on Icase with option 10 purchase
as soon as development to minimum valuc has been
carried out in the site. No common service facilitics or
special inducements arc offered. Finance for devcloping
the sites has been provided by the local or central govern-
ment as thc case may be.

An important project sponsored by the central govern-
ment is thc Norton industrial township, a satellite
city 25 miles from Salisbury. Norton was created around
1950 for the purpose of decentralizing industry and
decongesting the capital. Sites, clectricity, water, hous-
ing and other facilities arc available at low rats. Some
difficulties weie experienced in attracting industry,
partly because thc salaried staff was reluctant to live
in a small community with limited social amenitics.

Uganda

With the assistance of two United Nations officials,
an integrated programmc for the promotion of small-
scale industrics, including the cstablishment of a pilot
industrial estate ncar Kampala, was formulated in
1964 by thc¢ Government of Uganda and is cxpected
to be implemented in the course of the sccond Five-
year Development Plan, 1966,67 to 1970/71, with

assistanee from the Unnted Natons Special Tuand - The
Nampala mdustrial estaze would serve s o demonstn-
ton project showmg how idigenons cnteprenereship
e be conereteds stimulated  and assisied, provading
guidance tor Turther projects of this ape and aventualh
nducing local governments and private groups to follow
sutt, Pare of the tract of Lind on which the industrial
estate will be set up will e desdoped s g md sl
arca for medium-sized and Lirge-cale mdustines,

Marca of TS0 acres (0075 hectares) will e acqiired
for the mdustrial estate and the mdusteial area the
estate will be built in aur uves oF 23 aeres (V.3 heetiares),
and B4 acres (212 hectares) will be developed as
the mdustrial area. fn the mdustrial estte thirey sta-
dard fuctories 1S 0 2000 square feet covered arc
(186 square metres) cach and 15 of 3000 square fect
covered arca (465 square metres) cich will be bl
to accommodate small-scale enterprises. Apart from
utilivics, power, water, sewers and roads, Tacthiies ol
firc station, post oftice, bank. dispensary,  canteen,
show-room, warchousing avd club room will e pro.
vided, Common serviee faciitties will mclide a1 tool
room and mechimical worksbop and o testing Labora-
tory,

The standard Factories i the estite will be Feasad
on rent for the lirst five vears und thereabier ofiered
on outright sale or anstalment-purchase terms. Peve-
loped plots in the industrial arca will be olfered either
on long-term leuse or on outright sak.

The project in Uganda will be co-ordinated on the
onc hand with town planning requirements and on
the other hand with broader programmes of feasibility
studics, industry and  markcting surveys, linancing,
trainig, management assistance and fiscal nicentives.,

Besides  the proposed industrial ostaies, tive ral-
served industrial arcas exist in Kampala, Juga, Mbale,
Tororo and Kasese.

United Arub Republic

Since 1960, when the sceond dive-year indvstrial
programme started and the General Orgamzation for
Small Indusiries and Co-operative Production (C.P.0.)
was ostablished, the Umted  Arab Republic has been
executing a programme for the plamed estabhishmen
of mndustrial ostates o conjunction with progranins
of financial and techimical assistance, taming, marketing
an' fiscal incentives. The smiall-indastry - developnient
programmes are wmimed at overcoming  the handicaps
of madequate capital resources, luck o modern means
of production, markctug facilities and  traimed  per-
sonnel from which small industries suller.

Three industrial estates are being ostablished  under
the sccond five-yeur programme (1960 to 65). The hirst
estate, which s nearing completion, s a speaal-purpose
industrial  estate for  the  leather tanning imdusiry,
located at Bassatin, on the oubskirts ol Cairo, on 1
130-ucre site. This estate, managed by the Caro Indus-
trial Tanning Co-operative (C1TC) will consist of seven
modern tanocries which will eventually  replace  the
existing cighty-five very small 1annenies of traditional




type in the city, The tanneries will be owned by the
CITC und will have modernized machinery and equip-
ment for tmning. While one of the tinneries will b
for generual purpose, the other six will carry out spee-
alized work — two will specialize in the manufucture
of uppers, two in sole leather and two m light leathers.
Facilities 1o be provided in the industrial ostate on
common basis include clectricity, water, streets, chemical
stores, purtication ol effTuents, central stores for hides
and skins, chemical analysis laiboratory, found ry, mechan-
ical engincering workshop and  carpentry  workshop,
Arrangements for other facilities, such as  banking,
post oflice, police station, cafeteria and first aid centre,
will also be made. In addition, a hide market will be
established and  sites will be provided for the manu-
facture of allied producis, such as glie, gelatine and
imitation leather. The output per man-hour in the
modern  tanneries established in the industrial estate
is expected to be M square feet as compared o the
existing rute of 4 10 5 square feet. Employment
of workers will decline from 2,800 10 985, but addi-
tional employment of 400 persons other than workers
is envisaged. The total investment in the estate s
expected 10 be £I0 8 million (about S18.4 million),

Besides the special purpose industrial estate for the
leather  tunning industry. 1wo gencral purpose dus-
trial estates are being ostablished. one at Mansoura,
130 kilometres north of Cairo, and the other at Beni
Suif, 124 kilometres to the south of Cairo. A compre-
hensive survey and feasibility study for the Mansoura
estate has been carned out jomtly by the (PO, the
Five-year Plan Organizat. o and the Instinute of Small
Industries (set up witl  assistance  from  the United
Nations Specual Fund as o training and rescarch pro-
ject). The survey for Beni Suif is under way,

The exesting manufacturing industries in the Mansoura
vgion mnclude food products, testiles and clothing,
metal products, machinery and  cquipment and non-
metallic minerals. The proposed industrial estate will
initially have ten factory sheds with 400 square metres
of floor space cach, which could accommodate up
to forty workshops, Provision will be made for a further
twenty sheds, to be erected on demand. The selection
of tenunts will be based on the growth record of existing
enterprises and the oser-all development plan of the
country for various mdustries.

Under the third industriabzation programme (1965
to 1970y the Government of the United Arab Republic
proposes o ostablish eight industnal  estates. The
general policy s to estubhsh industrial ostates i or
near the capital cites of the Governorates (provinees)
after detailed surveys and feasibility studies. The object-
ives of the estate, the sze of the estate, the number,
type and size of sheds, the types of industries 10 be
accommodated, the common facihities and  services
to be provided are deternined on the basis of the survey.
Howcever, it as envisaged that a modcel industrial estate
should have an arca of 21,000 square metres, with

provision of an additional 2L000 square metres for
the later cxpansion. There will be forty-five factory
sheds of four different -izes, which could be subdivided
o provide tor more workshops. A common muain-
tenance shop, testing laboratories, a canteen and all
necessary  municipal  tacilues will be provided. It s
estimated that the cost of such a model industrial estate
will + £310.000 (about $712.971).

Factory sheds will be leased either on a rental basis
(rent being culeulated on an amortization period of
thirty years) or on a4 hire-purchise basis (instalments
calculated over a period of twenty years). As an induce-
ment to occupaney, 1t s proposed that the Govern-
ment will subsidize 75 per cent of the rent or hire-pur-
chase mstalments 1 the first vear, 50 per cent in the
second year and 25 per cent in the third year, the full
value being charged from the fourth year.

Each estiite will be managed by & divector appointed
by the CPO. A technical and administrative group of
spectlists will be employed by the CPO 10 provide
techmical and  management consulting services;  these
services will be made available also 1o enterprises out-
side the estate. Similarly, fucilities of working capital
loans, supply of machinery on hire-purchuse, training,
marketing and the like will be available o all small-
scale enterprises in the arca, and not just 1o estate
lenants.

After several estates dre established, it is proposed
to set up a board o manage all of them.

United Republic of Tanzania

In 1957 the Government of Tanganyika set up a
certaim number of improved industrial plots with access
roads and, in some cases, railway sidings at Dar-es-
Salaam, Morogoro, Mwansa, Moshi and Tanga. In
Arusha an mdustrial arca was established on the ini-
tiative of the town council, which acquired a large
arca of laind known as the Themi estate and provided
plots of land on a frechotd hasis to industrial enterprises
with a minimum of tormalities, The Arusha industrial
area has been the most successtul projeet of this type.
In the Three-year Development Plan, 1961 10 1964,
provision was made for developing industrial estates
with standard fuctories for rent: advisory services were
abho 1o be mude wailable. The objective of the pro-
grumme was to promote as rapidly as possible a break-
through of indigenous entreprencurship in industrial
activity. Two types of plans were worked out: one
providing ‘ndividual building, with a working area
of 800 square feet (74.4 square metres), slorige space,
small office and show-room: unother providing for a
co-operative block of 12 self-cordained units in one
wing and u series of administrative units (secretarial
services, accounting and  general management advice)
i the other wing. The project could not be carried

through owing 10 shortage of funds. The Government
mtends 1o resuscitute the project.
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