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ABSTRACT

I ndustrialization has been regarded by many devel oping
countries as a key towards rapid socio-econom c devel opment
Many governments have thus bean persuing various policies
ai med at promoting industrial devel opnent,, The policy

instruments used include the provision of certain incentives

and i nducements. It also involved the establishnment of
i ndustrial areas in sone principal towns. These industri al
areas offer inmproved land, utilities and services and the

advant age of econom es of scale to the clustering industries.
In Nigeria, most of the existing manufacturing industries
in our large urban centres have been established on industri al
areas and estates. Some of the industrial areas have been
pl anned with good designs, |ayout and have adopted high standards
of roads, setbacks, site coverage and plot sizes others have
not and are consequently faced with |ayout, design and
environnment al probl ens. The aimof this thesis therefore, is
to study the existing design characteristics of industrial
areas in Kaduna and Kano with a view to identifying principles
and standards for industrial area planning

Data for this thesis was collectedthrough the adm nistra-
tion of questionnaires on industrialists and industri al
empl oyees. I nformati on was also collected from assessment of
| ayout plans of the industrial areas, town planning nmaps and.
aerial photographs.

It has been discovered that the industrial areas in Kaduna
and Kano have sanme good design attributes and sonme problens
which will give a good basis for formulating principles and

standards for the design and |ayout of industrial areas.
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The good attributes of these industrial areas are

(i) Al'l the industrial areas in Kaduna and Kano have
| ocation with respect to direct access to trans-
portation networks roads and railway |ines;
availability of Utilities and services such as
water, electricity and effluent dispersal points
and site or topographic conditions.

(ii) modul ar approach to plot size and phasing of
devel opment have been adopted in nmost cases to
provide flexibility to the |ayout.

(iii) There is a defined hierarchy of roads.

(iv) Hi gh standards have been adopted for road wi dths,

set backs, site coverage and plot sizes.

Despite these good attributes, the industrial areas have
some shortcom ngs in |layout and design, For example
there is the lack of integrated pedestrian routes,

vehi cul ar and pedestrian traffic segregation and

i nadequate communal facilities. Others include the lac!'.
of defined criteria and basis of grouping industries,
poor visual quality due to lack of I|andscaping andthe
wast eful use of |and.

Based on the analysis of the industrial areas sone,
princi ples and standards for industrial area planning were
proposed. The standards have been proposed in the 1ight
of the existing situation and the present conditions and
needs of the industries. Principles on |ocation, design,
| ayout and grouping of industrial units have been proposed.

St andards have also been derived on those aspects for which



principles were derived. St andards were based on |and
requi rements, intensity of devel opnent of land for
particul ar industries and their scale of operation.
Performance standards that is standards for nmeasuring
external nuisances produced by industries have also
been proposed.

The application of the principles and standards
proposed has been denmonstrated in layout of an

i ndustrial area in Kaduna.



TABLE OF CONTZNTS

Page
LIS’:\ O:‘q :‘h__‘gLES ——— o e e i
LIST OF FIGURES iii -v
CHAFTZER ONE
1400 INTRODUCTICN <o 1-12

1,1C Problem Definition and
Justification.

120 A4im and Objectives.

1,3C Scope and Limitation.

1.0 The basis for the selection
of study areas.

2450 Research Metheodologye.

1460 Definition of terms.

1.61 Classification of Industries.

CHAPTIR THC

2,00 2LSIC POLICIZS .-ND PRINCIPLES OF INDUSTRIAL 13=23

;£RIA PLANNING.

210 Basic® Policiss of Industrial Are=a
Flanning.

211 Location Policies.

212 Legislative Policies.

2.13 Policies on Princinles and
Standards.

2.14 Adminission Policies.

220 Principles of Incdustrial Area
Planning.

Locational Principles
Grouping of Industrial Unitse.
Principles of layout and designe.



Content Page

- oy

CHAZ

3.,0C SELZCTING N2 DZFINING INDIC..TORS 2k-29
FCR COMPARISCNa.. S

310 The Need for Indicators.
3420 The Indicators.

3.21 Locational Characteristics.
3.22 Type of Industries.

3.23 Landuse of Industrial Area.
3.24 Transportaticn Network,
3.25 Factory Flots.

3.26 Comman~l Facilities.

3.27 Landscaping.

3.28 Grouping of Industries.

CHAFPTER FCUR

k.00 COIPARATIVE STUDY OF INDUSTRI.L A4ARBAS

OF KiDUNa AND KA4NO - 30-46
L,10 Locational Characteristicse.

.20 Type of Industrics.

2230 Landuse of Industrial area.

L 0 Transmortation Netwerk.

L +45C Factory Plots Layout.

Lo60 Communal Facilities.

2470 Landscapinge.

£ 480 Grouping of Industries.

CHAPTEIR FIVE

5.0C RECOMMENDED PRINCIPLES AND STANDCARDS FOR |, .
PLANNING INDUSTRIAL AREAS coe 1737

510 Principles of Industrial Aarea Planning.

511 Locaticnal Principles.

512 Transnortation Network.

5.13 Factory Plot Layout.

5.14 Grouping of Industrial Units.
5.15 Communal Facilities.

5.156 ZEnvironmental Consgiderations.
5.17 Principles of Design.



Content

5420

CHAPTER SIX

6.00 DESIGN

6.10
.20
6. 30

o

o

(5]

"

L)

b

]

= N YO N
O e o o »

&) DN Oy \n
wn eReololle]

|
&
et
9|
-
e
ts
wn

Recommended Standards.

521 Need for Standards
5.22 Landuse Structure.
523 Plot Size.

5.24 Plot Coverage.

5.25 Plot Area Ratio.
5.26 Setbacizc Lines.

5.2? Road Widtha.

5.28 1Industrial Density.
529 Vehicular Parking.
530 Water Supply.

5¢31 Facilities.

532 Performace Standards.

Page

CF N INDUSTRIAL LAYOUT FOR LADUN. 68-76

Schedule of Requirements

Site Selectione.

Site /inalysis

6.40.1 Landuse Proposals.
6.40.2 Transportation Network.
Grouping of Units.

Facilities and Services.
Landscaping.
Flexibility.
Conclusion.

CRCR L L] ?7-

o0 e o8 o ] 79-

78
80



LIST OF TABLES

Table Discription
.1 Landuse Structure of Industrial Areas of

Kadun2a and Kano

4.2 Road Dimensions in Industrial asreas of
{aduna and Kano

L,3 Standards for Sgtbacks in the Industrial
2reas of Kaduna and Kano

bk Frcilities provided by individual
faectories in Kaduna South and Bompai
Incdudstirial Areas

5l Racommended land nllocation for Industrial
Development in Northern Nigeria

Swe Recommended Plet Sizes

5.3 Suggested Plot Coverage

5l Recommended Floor Area Ratios

55 Recommended Setbacks feoer Industrial
Istablishments

5.6 Recommended Carriageway Widths in

Industrial Areas
5.7 Recommended Rights of way "lidths
5.8 Densities by types of Industries
5.9 Jater supply in Industrial Areas

4,10 Typical water demand in litre/kilogram
of industrial product

511 Reccrmended Noise levels tolerated in
Industrial areas

5.12 Standards of Comfort and Safety for work
envircnment with reference to air
contaiminants

513 Reccmmended Distnces between sources of
pcllution and residential area

6.1 Pronosed Landuse Structure in the
proposed Industrial Layout

38

b

43

1}5

58
58
59

59

60
61
61
62

64

65

66

67

72



-r =)
L] ]
= Cé

[0}

[y
0
I'\J

4.3
kb
4.5

4.6

h.7

=

=12

4,13

e
(]
pe
\n

h 16

L3ST OF pRIGURES

Description

Location of study area
Industrial zones in Nigeria

Location of manufacturing industries
in Northern Nigeria and their gross
cutput.

Lecation of Industrial Areas in
Kaduna and Kano

Location of Industrial Areas in
Kaduna in relation to regional roads/
highways

Location of industrial areas in Kano
in relation te highways/regional roads

Location of industrinl areas with
regards te wind directions - Kaduna

Location of industrial areas with
rogards to wind directions - Kano

Industrial areas in Kaduna in
relation to utility lines

[Tatural drainage network for Industrial
Arcas in Kaduna

Jdraoinage network for Industrial .reas
in Kano

6e

30b

30¢c

30¢

33b

34 b

Locational relationship between Industial

an< other land uses in Kaduna

Locntional relationship between
Industrial and other landuses in Kano

Industries by tyves of products in
Kaduna and Xano

Classification of Industries by
engagement size in Kaduna and Kano

Eaduna South Industrial Area:
Transportation network

I‘othods of Rail service provision in
Kaduna South Industrial Area

Rommai Industrial .rea: Trapsportation
network

35b

35¢

37b

37c

39b

40b

Township Industrial Area: Transportation

network

ii-’

4oe



Fige Description Page

b,17 Sharada Industrial 4rea! Transportation

network 404
4.13 Modular Plot size in Industrial areas

of Kaduna =2nd Kano 4ob
4.19 Layout of Kaduna South Industrial Areca h2c
4,20 Layout of Township Industrial Area Lag
k.21 Layout of Sharada Industrial Area hoe
4,22 Existing Developments: Kaduna South

Industrial Area k3p
4 .23 Ixisting Development: Bompai

Industrial Area 43¢
4 2hk Existing Development: Township

Industrial Area 43d
4,25 Kaduna South Industrial area:

Facilities on Site hihn
.26 Township Industrial Area: Facilities

on Site Glhc
4 .27 3ompai Industrial area: Facilities on

Site hha
Sal Leocation of Industrial areas in

relation to major roads 47b
5.2 Location cof Industrial Area near

railway line and a main read L7b
53 Locnation of Industrial arez and landuses

that generate traffic 48b
5.k Locaticon of Industrial Areas in Northern

lligeria Lon
55 Frovision of 3uffer zones in an

Tndustrial [rea 49'c
5.6 Location of an Industrial Area in

relation to drainage and effluent dispnosal 581

5.7 Road hierarchies in Industrial area Sab
5.8 Layout of roads in an Industrial Area 51b
509 Road and R,ilway Segregation in

Industrial Areas 51p

/i



e
3

\n
e

[N
©

\n
L]
(B
(Y

i
L]

[
]

(%) |
.

[
(4]

191
.
In.i
o=

Description

rovision of service roads in
Industrial &areas

Layout of a factcry plot

Location of factory plot tc allow
future expansion

Grouping of Industries

Relationship between plot size and
re=ad hierarchy

Flexibility through modular size plot
ccmbinations

Relationship between plot depth and
street space

53b

54b

Road specifications in Industrial Areas 60b

Location of Site Sclecteg for Industrial

Layout
Site Annlysis

Circulation Network in the Industrial
Layout

70b -

71b

73b

Srainage Network in the Industrial Area 73c

Layout of the Industrial Area

73¢
back page



CHAPTER 1

INTRODUCTICN

1.1C PRC3LE!. DEFINITICN AND JUSTIFICATICN

Incdustrialization brings about sotial and
econonic henefits to a city, a region or a nation.
These benefits facilitate a rapid socio~-economic
develounent of any nation or nart of it. 4s a result
many ~“overnments in devaloping countries are persuing
vigecurocusly industrialization nolicies and nrogramues
in or-er to prowmote a rapid socio-economic deveiopment.
In Migeriz, the government is directing greater
efforts towarcds encouraging and promoting the industria
sector of the economy. This has been considered
necess=ry in order to diversify the economy 2and recduce
the couniry's devendence on revenues from crude oil
and exr-crts of primary products. As a result of these
efforts, mony manuficturing anc processing induastries
have coz to be established in many of our urban centrez,
foat =L these urhan centres are thus experiencing a
quic’t ftrangsition from traditional crafts to manufactur-
ing 2n< orocessing incdustries. Many cities in Nigeria,
noitably Lagos, Ibacan, Jos, Port “larcourt, Kano and
KaZunz a=zve become important centres of industrial
activitics.

It should be pointed out that the develonment

of thz industrial sector of the Nigerian economy startecd



late compared to housing and other public sectors.
This late start could be attributed to the colenial
eccnony at the pre-independence period when our urban
centres were used as warehouses for eayported agricul-
tursl oroducts and imported manufactured goods. Large
scale manufacturing in Nigeria, started in the southern
part of +the country, particularly in Lagos in the late
1940s, while industries in the Northern part of Nigeria
were established in the late 1950s.

In order toc accomodate industries coming to the
urban centres and attract more in the future the Federal

T

and the then Regional Governaments established industrial

o

e}

re2s in scme major commercial and administrative centrecse.
Many industrial areas and estates have bzen developed
over the last thirty years in some citices in Northern
Nigeria, ancd quite a number of them have been exnanded
in recent years. New industrial areas and estates have
been established recently in most of the new State
caitzls of the Federation. These industvrial areas
provide industrial sitesz and services such as roads,
railuay siding, telephone services, water and electricity
su=nly,.

odern industrial develobment in Nigeria, came
after thz construction of railways and the establish-
ment Sl-onning and zoning regulations, as a result most
of thz industries were established on planned industri:zl

ZON2S, These industrial areas were located on the
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fringes of the urban areas where huge tracts of 1lind
was always zvailable and where loecational factors such
as rail-road access and the cdirection of the nrevailing
wind were coeonsidered. Nevertheless, the existing
industrizl areas in Nigeria have been associ~ted with
many environmental and other prcblems. These HSroblems
incluce:

(a) Follution of water courses as untreated liquid
and inorganic wastes are drained directly into
streams and rivers which inturn become polluted.

(b) Air pollution and foul smell from stinking
industrial effluents are exnerienced in areas
adjacent tc industrial areas of many Nigerian
cities.

(c) There is in many cases, the lack of planned
relationship between incdustrial and residential
areas. This creates accomodation problems of
empleyees within wnlking cdistance from home to
work.

Cther important nroblems highlighted by Vagale
anc Adekoya shows that existing industrizl areas suffer
from several shortcomings in desiecn, layout and
oper.-",'.':ion.1 The following are the shortcomings.

(i) licst of the industrial layouts do not conform

to the industri=zl subdivision regulations-

1. Vagnle, L.R. and adekoyg, 0.C. (197%4), p. 79.



(idi) There is no functional classification and groun-
inT of industries on the hasis of performance and

nuisances.,

(iii) There is the mixing of incompatible industries.

(iv) Winding roads, hard to use angular plots and
—oor drainage conditions.

(v) Low industrial densities and high costs of
development resulting from the inefficient use
of the industrial land.

(vi) Lack of facilities and services such as under-

ground sewarage.
(vii) There is often no rational relationshin between
industrial, commercial and tramsnortation landuses,.
Freom the above nroblems, it is evident that »nlanning
srinciples and standsrds are required te guide the desige

an¢ layent of industrial areas in futurec.

1420 Al AND OBJECTIVES

1.°1 Aim: The aim of this thesis is to mak%e a
comparative study of the sxisting design characteristics
of indusirial areas in Kadun2 and Kanc with a view to
identifyiag principles and standards for industrial are=a
planninge.

1.22 Objectives:

1. To review policies and princinles of
industrial area planning in general and in

Nigeria in particular.
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3.

ﬂs-

To select and define indicators for
comparison of the design and layout charact-
eristics of industrial areas in Kaduna and
Kano.

To study industrial development in Kaduna
and Kano and to compare the industrinl
areas of these cities based on (2) above.
To derive principles and standards for
industrisal area planning.

To design an industrial layout in Kaduna
using the derived principles and standards

in (4) above.

1.3C SCCPE AND LIMITATIONS

This study is concerned with the analysis of

planned, manufacturing industrial landuse in Kaduna and

Kance. 'lcusehold/crafts industries and the informal

industrial sector are excluded. Also, -single industrial

comnlexes and mixed industrial lancduses are excluded

from the study.

Since the study is limited to the location of

industries within urban centres, regional theories of

indugtrial location may be mentioned but will not be

treated in detail.

1.40 T3

34515 CF THE SCILACTICON OF STUDY AREAS

iTorthern Nigeria with a vast land surface area

and wit™h about 53.5% of the total population of the

country accounts 26% of the industrial employment 2nd
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27% of the Nigeria's industrinl establishments. Its
naticnal share of the industrial output is only 20%25
This evidence shows that Northern Nigeria is lagging
behind in industrial development. Despite this; some
centres notably Kano, Kaduna, Zaria and Jos have
emerged as centres of modern industrial activities.
It is the Northern part of Nigeria that fé-ms the
basis of this study - See Fig. 1.0,

¥ano and Kaduna have been selected for the study
because they formed the most important nart of the so-
called incdustrial tri=zngle in Northern Nigeria (Fig. 1.1).
Kano is the largest industrial city in Northern Nigeria
and is second to Lagos in Nigeria. 1In 1960, there were
fourty-nine industrial establishments in Northern
Nigeria, out of which thirty two or (62%) were located
in Fance. The city has three well established industrial
area accomodating about 200 manufacturing industrial
eagt=ablilishments and covering about %95 hactres of land.

Kaduna is the second industrialized city in
Northern ligeria and the third in Nigeria. In 1965
there were about fourty-four industrial establishments
in Kacduna employing about 9,217 people. There are twco
industrial areas in Kaduna covering over 800 hactres
0y Lands

The selection of these two eities would give 2
general picture of the design principles and standards

used in the layout of industrial areas in Northern

2- Terib&, O. et- el (1981) Pe 71.
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Nigeriaz, Since the two cities hzve all been expericnc=~
ing cxztengsive industrizl development resulting in the
deveicpment of new industrial areas, it is assumed that
the coms=rison would shed some light on the similarities
and cifferences in the dzsign of incdustrial areas in

Northern Nigeria in particular and Nigeria in general,

1.50 RESZARCH MEITHCDCLCGY

Kathods of Data Collectinﬂ

. e

Lacva was coiriecied through the administration
of questicnnaires in the field and also from secondary
sources of informaticn.
Three different questionnaires were nrepared anc
administered. They include:
(3) o questionnaire for the incdustrial establishments,
(id) industrial employees and
(23D a2estionnaire for those living near or adjacent
te the industrial areas,
Docuzents were collected from relevant ministries
and agencies concerned with industrial development.
The dJdocumants collected are:
() Axisting landuse maus of Kaduna and Kano.
& udth Town Planning ma»ns at a scale of 1:2000 was
colliected from Kano Urban Development Joard.
(iii) /n ortho-aerinl photograph at a scale of 1:2000
and flown in 1980 was collected from the

Kaduna State VWater Board.
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(iv) Layout of all the industrial arcas in Kaduna
and Kano.

(v) Statistical and other infirmation were collected
from ministries of Economic Development 2and that

of Industries.

1.60 ZEFINITION OF TERMS

Industry - An industry here refers to modern
manufacturing or processing establishments, using
modern acdvanced tools and technigues of production and
managerment and nreoducing "new" tynes nf zoods. These
are distinguished from handicraft, artisan and cottage
industrics because the later depend to a large extent
on tr=ditional process, equipment and products.

Industrial area - This refers to an area zoned
and nlanned for industrial use. The 1and is provided
with utilities ancd services such as water, electricity,
sewers, roads, railway sidings and some other basic
facilities. Industrialists are provided with olots
of varying size and each incdustrial enterprise construct
its own factory buildings and structures to suit its
requirements. Industrial areas generally accomodate
mediun and large scale manufacturing concerns that
have sciie capital for constructing factory building and
for purchasing equipment.

Industrial Zfstate - This is a corporate developn-

ment which provide standard factory accomocdation to



industrinl entreprenuers at an economic rate at
rental basis or hire purchase system. 1In addition,
common fricilities provided on the estate are shnhred

by its occupants e.g creche, canteen, dispensary, etc.

1..03 Clngsification of Industries: Industries may be

classified into various categories for the nursose of
planuinge.

(a) Classification of Industries by Industrial Process

This is one of the simplest methods of classi-
ficalion by which industries are classified as priwary,
secrncory and tertiary.

Primary industry is concerned with ths extraction
of materials direct from the earth and do not involve
the processing inte finished product. Primary industriec
are raw materials oriented. Examples Agriculture,
lumbering and quarry working,.

Secondary industry - This is concerned with
the »rocessing or manufacturing of products. It involves
the conversion of raw materials or the assembly of paris
to forw 2 finished or semi-finished products. Zxamples
are textiles, metal engineering, vehicle assembly, etce.
Secondary industries are the subject matter of this
thesis.

Tertiary Industry - This consist of service and
rervair vorks. Tertiary industry covers a variety of
enterprises such as printing and binding, repair
industries and other specialized fields like banking =an<

insur=ncee.
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(b) Classification by types of Products

in this classification industries are categorised
on thes bDasis of their products. This type of clrssi-

fic=ation is accepted by the United Nations, the Federal

and St=ate Governments in Nigeria. ©On the basis of
aveilalbic: and published statistical and factual inforua-
timn ragarding industrial establishments this metaod
when used with other methods could be very appropriate
for pizanning.

A classification recommended by the Jestern State
Manu=zl of space standards will be adopted for this
stucdy. Industries in the study area will be classified
as follous:
(i) Flour and Vegetable 0il Milling.
ris.) 3everage and Food Industry.

(iii) Timber and Furniture Industry.

(iv) Ifetal working and metal products industry.
(+?} Flestic and Chemical Industry.
(vi) Textiles and Apparels Industry.

(vii) Clay, Ceramics and Building Materials Industry.

(viii) Zlectrical Engineering and Electrical Goods

Industry.
(ix) Manufacture of Stationary and Paper Products.
() "wntrmohile Assembly, Servicing 2nd Repair Industry.
(=i Tannaries, Leather and Leather Products.

(xii) Cther Industries.
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(c) Classification by Intensity of Landuse

/nother approach to industrial classification
is Hased on intensity of landuse. Some industries use
lanc more intensively than others. The intensity of
lancuse here is measured interms of the number of
pecple oer gross hactre of factory land. Three sub-

classes 2re commonly identified as follows:

(i) Intensive Industries: These are industries thzat

ennloy about 125 or morce¢ industrial employees
ngr gross hactre. Examnles include Textiles and
confectionary manufacture.

{44 Intermediate Industries - These indusstries are

those that are intermediate between the extensive
and intensive industrial categories. They
generally employ about 75 industrial emaloyees
waer gross hactre.

(iii) ©Extensive Industries - These industries require

a2 vast amount of land. Thay usuzlly employ abnout
5C or less industrial employees per gress hactree
Zxamnles are blast furmance, saw milling and
grease manufacture. It should be noted that

the recent trend ig that of the development of
extensive industries. This is as a result of

the advances in technology and the level of

automation in the modern incdustries.



(a) Classification of Industries by Environmental

Effects: Most industrial plants produce va?ious
tyoes o¢f wastes, pollution and hazards. The type
and extent of this depends unon the type and size of
incustyy and the methods and processes ihvolveds
Indugirics can thus be clagsified on the basis of the;r
hazards =~nd nuisances. Haz> rds will include traffic,
fire 2n< explesion risks and nuisances will include noise,
Sw3iloy waste products and smoke. The sfstam of classi-
ficaticn is largely based on tests of the degree of
hazards and naisance produced by an industry or its
'incdustrial performance.' Usually certain minimum
acceptible standards are set for the production of
nuisances and hazards. All industries that conform to
the zstablished stadards are regared as clean and
harmoncous and those industrics that do not conform to
the minimum standards are regarded as obnoxious. =«
list of obnoxious industries in given in appendix 1.
This classification gives a basis for determing the
effects of industry on its neighbours within the
indugtrinl aresa and on neighbouring ncn industrial
lancduses. This classification is used in zoning
incustries to Particulap,,.s .nd classes within the
industrial area.

This classification will be used in conjumnction
with classifications based on landuse intensity and

types of products,
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CHAPTER 2

3:4SIC POLICIES \ND PRINCIPLES OF
INDUSTRIAL ARSA PLANNING

2,10 BASIC POLICIZIS (F INDUSTRIAL ARIA PLANNING.

Mecst governments have been encouraging industrial
development through various measurses which include the
provision of incentives te industrialists such as grants
and tox reliefs. In most countries specific pelicies
of incustrial area planning have been adopted. These

include fiscal measures as policy incentives for the

-t

ocation of industries at the regional level and

-

egislative measures which include pclicies on standarcs
anc planning controls, byelaws and specific nolicies

of permitting industries inte the industrial areas.

2.11 Locntion Policies (Regional): In some develoned

and developing countries, industries tend to concentrate
in a few urban centres. This leads to overcrocwding of
industiries in these few areas and stagnation in the
other disadvantaged areas. Regional location policy
thus seeits to decentralise or disperse industries

freom overcrowded areas te under developed areas.
Industries are thus encouraged through fisc2l policies
e Loezte in cortain areas or to move away from over-
concentrntdd arcas. The most important instrument used
in persuading industries include - fiscal incentives

such 25 tax grants, rate reductions, tax reliefs and



the provision of government loans. Another important
measure is the establishment of industrial areas/estates
in the backward areas in order to attract industries.

Fiscal policy is currently being applied in
Nigeriz to encourage the dispersal of industries
througi:cut the country. Special incentives such as
differential land rent charges, imdustrial development
income tax relief, pioneer status and custom draw back
are given tce industrinlists. Land rents charged per
hactre of industrial land vary between areas of
differential industrial growth. The charges are lower
in areas with little industrial growth. Industries
that locnte in remote areas of the country are granted
an income tax relief usually for an initial period of
five years.

fnother important location policy is the use of
industrial estates as tools of achieving the oebjecctive
of halanced regional industrial development. Many
develoned and developing countries notably the United
Kingde», India, Italy and Brazil have utilized the
establishment of industrial estates as tools for attracte
ing incustries to devressed or backward areas. These
estates are usually located in regions with very low
incusirial growth. Inducements are given to industrial-
ists to locate in these areas. This policy has recently
been receiving attention in Nigeriz. To achieve a
rapid industrial develonment and a fair dispersal

of industries, the Third National Development Plan
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proposed an industrial estates programme. Under the
programie, one model industrial estatefarea was to
be established in each State of the Federation. The
sum of sixty million naira was earmarked for the projects
by the Federal Government. The projects have not been
implemented.

snother policy messure used in Nigeria is the
provisicn of basic infrastructure facilities such as
scaldsy rnilways; watery electricity and serviced
industrisl sites so as to attract industries to these

areillss.

212 Legislative Policies: At the city level the

location policy is more of contreol rather than encoura-
ment. IFlanning leégislative policizs of zoning, develop=-
mant control and bye-laws relating to standards are
usefe These measures are used in order tc bring
ircustiries te locate where they can provide the greatest
benefits or cause least environmental d=amage and 2lso

to ereate 2 safe working environment freec from hazards
and nuisances,

Zoning regulation is enacted inorder to create
and eacourage a healthy environment between landussas,
It ensures that industrial areas are in harmeny with
other urban landuse zones. Zoning is also undertaken
within the industrinal areas tec separate obnoxious

incdustries from others. These regulations are enforcecd
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throush development control measures and the issuznce
of plonning permits. Develonment control ensures thnt
unauthorized development is regnlated and anproval

hag ~o bz obtaiued for any extensioun of building,

derolition or structural change of any factory. aren.

2.13 Policies on Princinles znd Standards: Principles

and standards have bheen established in many countries to
guice in the designing and planning of industrial areas
~nd astates, Thene standards are usually  issued by
governrent ministries, parastatals or govermment
research instituticens. For example in the United
Stiteg, the National Industrial Zoning Committee issuen
guidesiines on principles znd standerds for industrial
arei Hianming. In Nigerin, academic institutions

with sovernment suthority and asesistance have develooed
such guidelines and standards., The Polytechnic, Ibhadan,
prepared a4 manual of s»ace standards for the use of
Western Stnte Goverument. This docuuent/guideline is
widely used in all parts of the country as N basis

and guide for designing industrial layouts. The standards
“re ~lzo used for anmroving layout plans of indivfdual
facteries.

Stoendards nre meant €o create an environment
which ig free from any he:lth hazard nnd which conforms
to accenrtable standards of confort nnd efficiency
neccesenry for the well heing of membhears of the community.

Th:y &xre thus meant te create a confortable and safe

environmant free from hazards and nuisnnces.,
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Minimum acceptable standards are usually set
by th:z planning authority and these are expected to

be followed. The standards are applied to!

(i) the desigﬁ and layout of the industrinl areas.
™esae¢ relats to space, utilities, facilities
and services,

(ii) The desiguning of factory plot layvout and factory
buildings.

(iii) Terformance standards regarding the emission
of menasurable external nuisances such as noise,
smoke, fumes, smells and waoste products.

Adherence to these standards would provide 2 safe

envircnment both for the employees and the adjacent

lancdugses.

2.1h Admisgsion Pelicy: This refers to the policy ef

industrial selection for industries wishing to establish
factories on the industriol arceas., Specific rules and
resmiztions are drawn and used as pre-cenditions for
apwroving applications for the establishment of
in‘ustries in the industrinl area. These ensure

th t 211 industries admitted inte the industrial area
have sntisfied nerformance and cother standards of the
industrianl area development. The specific regulntions
nnd bye~laws established ensure that the originnl}
planning and aesthetic standards established in the
industrial area are maintained. The regulations focus

on refuse and effluent disposal, preservation of
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naturzl landscape and nuisance control., Admission
policy is more effective in the developed countries
and is successfully applied by private jndustrinal

aren/estate developers *o check complisnce to standards,

2,20 PRINCIPLES OF INDUSTRIAL LRE: PLANNING

Thare are scme basic principles that govern the
planning of industrial arezas. These principles are
broadiy categorised helow as fellows:

2.21 Locationnl Principles: Location of industrial

areas within the city is considered from the following
important asnects: accessibility, climatic considera-
tions, site requirements, landuse considerations and
the ~vailability of utilities and services on or near
the site.

(2) accessibility: Good access is a primary requirce-

ment <f industrial areas. Good links with the main
transortation facilities including highvays, major
¢ity roads, railways and other terminal facilities is
very 2scential. YWhere it is possible, accessibility
by woter ways is desirable on account of low transport-
ation cost. Highways or major city roads are important
for easy wroducts distribution, empleyee movement

te work and an efficient linkage with other parts of
the city ond the region. The importance «f railway
gervics in the industrial arens ie, however diminishing
due To its inefficiency. Never-the-less, its availa-

bility nrovides an additional measure fo flexibility.
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Air cargo triansvort is becoming very important
to industrial developments particularly in areas where
scme of the raw materials especialiy the perish=able
ones are either imported or transworted by air. In
thics cose industries should be located near airports

to reducs transport cost.

(b) Clim~tic Considerations: TIndustrial areas shonld

be lcentced ccnsidering wind direction and existing and
future spatial extend of the city. They should always
be located in the leé ward side of the city ceonsidering
the prevailing wind directions to aveoid bhlow back of
poeliutants into the city. This will help toc reduce the
incicence of industrial pollutien in the city

| Ythere an industrial area has to be located
on 2 windward side of the city or other landuses,
industrial areas must be separated from other develop-\
menis by the use of a buffer zone in the form of green
belt e |

(c} Site Requirements: Industrial areas require =

reascnably flat or very gently sleping land which
cover extensive areas. The slope should not be more
than 5% ancd should be capable of being graded without
huge exnznse. In addition, the scil must have a high
loac De=ring capacity and should be sufficiently stablc
te surizort heavy and vibrating machinery.

Industrial sites should also he well Adrained

and naturally free from floeoding. This calls for a



location at a safe distance from streams and away from
flocd 2lains.

(a} Jtilities and Servicest Industrial areas fequire

an adeguate supply of water, electricity powbr and
sufficient waste removél facilities. Industrinl areas
should taerefore be located on or near sites where
adeguate and regular supply of utilities and services
are available.

Water supoly for industry is a controlling factor
in the locz2tion of dindustrial areas., It influences the
locaticn of industrial arcas as well as determine the
type of industrial activitics that can be carried out.
Industrinl areas should therefore be located ne~r high
capacity water maing, rivers or lakes for easy sunnly.
Okher zlements such as elzsctricity power sunply are
alse imnortznt because where that is not available

near the gite, it has to be nrovided at an additional

{a) Landuse Considerations: Industrial areas should

be located in convenient proximity to residential 2zreas,
This is iwmportant inorder to facilitate commuting of
employees to their places of work. Industrial areas
should @zlsc have 2 good locational rel:tionship =and
efficient linkage with the city centre and other leisure

or recrantionnal areas of the city.



223 Principles of Layout and Begign:

Internal circulation systems sufficient land

miz® be aliocated for the provision of roads. There
must =lso be 1 defined hierarchy of ro=ds of suitable
width designed for the volume of traffic anticipated,
The »ond junctions should be of i’I‘l form and junctions
must be designed to permit ecasy mano®ver for trucks.
WHide radius on cuarves 1is thercfore necessary.

Jhere railway sidings are provided industries
shcull be grouped together and be provided with it.
Efforts should be made to reducoe the number cof level
crogsingse.

AR integrated.system of footpaths should be
proviced within the industrial sareas. ‘there possible,
shace trezs should be planted along the footpaths.

A8 much a5 posgssible footpaths should be designed to
provide short acts to bus stops and car parks.

Cffstreet parking, loading and unloading facie
litiss sghould be provided for all vehicles which come
to the industrizl establishment. Curb parking should
not He allowed in an industrial area boecause that will
cause traffic hazards and reduce thse capacity of the
roads.

Industrial factories, sites, should be nrovided
ﬁith enployee and visitors parking spaces on their
Pletes  They should 2alsc be provided with loading and

unloading facilities for delivery trucks.
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Facilities and Serivces!

Facilities necessary for the mental and physical
well-Dbeing of the industrial emiployees should be
providad in the industrial arem or estnte. These include
clinicsy canfeens; convenient shops; fire fighting
facilitins and post officess It is more convinient and
economical to provids these facilities on a communal

or sh2red hasis,.

Flexiole and Functional Design:

The design of an industrial area should be such
that it is flexible, economical, functional =and
aesthetic, Industrial layout must be flexible to
accemodgate industries with different 1land and building
requirements. Economy in design could be achieved by
adopting a simple design and also by reducing the size
of streets to minimum.

Functionality requires thnt 211 the clements
within the industrial area should be well interconnacied.

The industrial area should be landscaned to evolve

reljieving environment for the workers.
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SELECTING AND DEFININC INDICATORS
FCR COMPARISON

3.1C T/iZ NEED FOX INDICATORS

In 2 comparative study, there is the need to
establish certain guidelines or indicators to be used
as 2 basis for comparison. This is necessary in order

to have uniform and organised sequence of assessment,

3.20 THE INDICATORS

The following indicators have been selected to
provice the basis for comparison of the design and
layout of industrinal areas in Kaduna and Kano.

321 Locational Characteristics: The physical location

of incdustrial areas is one of the most important factors
of significance in industrial area planning. Certain
locational requirements have to be fulfilled for the
industrial arez to function efficiently and economiocally.
The important elements to be considered are:

(i) Accessibility - Accessibility refers to the

location of industrial areas in relation to
transportation routes - roads, railways, seaport
mnd water ways and airports. It is not the
location of the industrial ares near these routes
that is important but the efficient linkage to

them,
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Industrial areas require direct access to
commnercial and transportation facilities to
convey raw materials to the factories, distribute
finished products to the urban and regional
markcets and also to facilitate easy movement of
labour.

Site factors = These are concerned with the

physical and topographic characteristics of
industrial sites. Industries requirce 2 flat
or very gently sloping well-drained land with
high load-bearing cnpacity. This is necessary
because factory areas cover large expense of
land and use heavy 2and vibrating machinzry.
‘Then sites with high slope values are used,
they have to be graded at an =zdditional cost,

Climatic Considerations - This refers te the

location of industrial areas in relastion to
climatic factors particularly the dircction of
the prevailing wind, This is important because
the city and neighbouring landuses have to be
protected frow industrial peollution such as
smoke,y cdour, dust and noise. Industrial areas
therefore need to be located with special
iregards to the direction of the prevailinge wind
¢ that wind borne industri2l pollution can be

kent at 2 miniwam level,



- 26 w

(1v) Utilities and Servitos -~ Utilities and services

are important to the Industrial aren for successs
ful industrial activities. Adequate and relinble
gupply of water is needed for both human consumpt-
ion and for industrial processes, The industry
a2lse need sufficient power supply to drive
machinery.

Services add to the efficiency and manage=-
ment of industrial areas. For example good
drainage is needed for the disposal of storm
water and industrial effluents. Utilities and
services 2s elements of location reguire that
industrial areas be located at sites that are
in close proximity to such necessities such
23 mear water pipelines, rivers and reservoeirs.

(v) Lenduse Considerations - This refers to the

location of industrial areas in relation to

cther landuses., Industrial areas need to be
located in couvenient proximity to residential
aregas to facilitate easy movement of industrial
emnloyees to work., Therc is also the need to
locate industrial areas in relation to commercin~i
areas of the city.

3.22 Types of Industries: This refers to the type

of industry and the industrial process carried out in

an industrial area., Industrial arens usually accomodate
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a wice range of iﬁdustrial acfivities each with
different processes nnd space requirements. To
satisfy land requiremenfs and control landuse within
industrial areas industries are classified into grouns.
The layout and design of industrial areas in EKaduna
and Kano will be compared considering different tymnes

of industries in these places.

3.23 Landuse of Industrial Area

{i)} Lenduse Structure is concerned with the

allocation of land to various categories of
uses. In an industrial area the category
of utilities, facilities and services.

Land allocation to these uses depend on the
typéé of industrial process carried out,
the intensity of landuse by the industrics
and aesthetic considerations.

(ii) Landuse Intensity - This i# concerned with

the industrial density i.e number of
employees per gross hactre of industrial
activity. This will be used for the
comparison.,

3.24 TfanSportation Network: A good transportation

is very cssential for the efficient fuhctioning of the
industrial area. For 2ll the elements in an industrial
arca to be functionally connected and integrated, a
well desigﬁed network of roads, strecets., parking spaces,
loadin» and unloading facilities are reguired. When
these are provided, easy movement of goods, services

\
an¢ peonle will pe facilitated.



A good transportation network would enable
individunl factorics to have 2 direct vehicular nccess
to delivery and evacustion trucks, private vehicles
of mancgeirinl staff and visitors. Railway siding may
also b2 required by somme heavy industties with bulky
raw wmaterial and finished goods.

N comparative analysis of the application of
the nrinciples nnd standards used for the layout of
trancportation network i.e street vnattern, road
hiersrchy, road width, layout of railway siding,
pedestrizn routes and pariing facilitics will be made.

3.25 Factory Plots: Thiz refer to the layout of

factory plots and the planning controls imposed on thom,
Thesa include plot sizes, plot coverage and set-back
lines. In this case certain standards are usually
applied,.

Pleanning contrcels are legislative instruments
to gucrrd orderly arrangement of industrial builcdings
on sites and to allow adequate space to accomodate on
sit2 parking, loading and unloading facilities and
proviie attractive landscaning within the factory.
The stcondards used for these controls in the industrial
areas will be studied.

2, A
-

i

Lrmmunal Fapilities: Those arce some facilities

provided in the industrial area for the mental nd

physical develovment of the industrial employeces.
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The type and number of facilities provided depends

upon the size and population of the industri=l erea.
Generally canteens, banks and fire services are providel
in industrial areas. 7The study, will investigate the
provigicon of communal facilities in the industrial arcags
of ¥ano and Kaduna.

3e37 Landsgcaping; This refers te the nlanting of

trees 2n+ the provision of green areas within an
industrisl area. Landscavping gives an industrisl area
an attractive scenery, serves as buffer zone and also
protert the environment from erosion. The landscavning
of tho¢ strips between the street pavement ~nd pronerty
lines is customary. Individual factories normalliy take
cara of lcndscaping their factory areas, an attempt

wiill he t:inde to mike a comparative agsessment of the

typos of landscaping in the industrial areas of Kaduna

anc Kano.

337 Grouping of Industrial Units: This refers to the

basis of locating industries close to each other. This
is important because undesirable neighbours may cause
probleng in the industrial arszas. In planuning, industirics
are grouped together so as to enhance economy of sunle
and increase efficiency. Industries with gimilar
requirsments are thus grouped together.

These indicators sslected will bhe used in the
next chapter to compare the industrizl areas of Kaduna

and Kanoe
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CHAPTER 4

COMPARLTIVE STUDY CF INDUSTRIAL
AREAS TM KaDUNia «ND KaNG

.10 LOCATION

(a) Accugsibility

Industrial areas in Kaduna are effectivoely scerved
by rail 2uad good road netwoerk (sce Fig. %.2). Kaduna
Scuth Industrial Area is served by both regional and
townghi, roads. These include Kachia Road, which lies
on the eastern boundry of the industrial area and the
western bye-pass which links the industrial area with
many regiontl roads nawely Lagos, Abuja and Kachia.
These twe important roads 21so link the industrial
aren with the city centre and other parts of the citye.
Kaduna South Industrial Arcn therefore enjoys a direct
access to the regiona and the city. The industrial
area is alge accessible by the Kaduna-Lagos raiiway
line,

Fudenda Industrial Area is adjoining a2 major

highway = the western bye-pass. This gives the area

a very easy accessibility especially to trucks convey-
ing raw materials from Lagos. The industrial traffic
doesn't hove to mass through the city., 4ll industrial
Aarets in Fano have good road and rail access.
However, the road access to Bompai industrial area is

pocr, rcutes from other parts of the city being

indirect and all with numerous interscections and
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outlets regtricting free flow of industrial traffic
(see Fige 4.3). The township industrial arca in Kano
is locaxted very near the city centre and to the east
of Airport Road - an important city highway. Being
located near the city centre the industrial area
enjoys good accessibility offered by major city roads.
Sharada Industrial Area is located on the south
western edge of Kano urban area, along Kano-Kaduna
railway line. The area is served by a major road
from Bayero University bye-pass which is an important
highwaye Plans are under way to link the industrial
area with Challawa - a site of new industrial develop-
ment, When this is achieved the area will have
additi~nal accessibility.

(b) Site Factors

Industrial areas in Kaduna are located on flat
or very gently slering and well drained sites. A
strean: with @ fairly wide valley has however come up
at the south western edge of the Kaduna south industrial
arecs This section is undulating and not suitable for
industrial use. Kudenda industrial area in Kaduna has
a fairly flat site but it is disected in the northern
part Dby twa‘stream valleys which are tributaries of
Haduns river.

All the industrial arenas in Kano have a very
flat or gently sloping topography. They are well

drained. Sharada industrial area has a stream or valley
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which gera2rates the develorments in phase I and II.
The valley iz a narrow one and does not very much

affect the tonogtarhy of the site.

(c) Climztic Considerations

An immportant climatic consideration is lecation

o

of indusitrial areas in relation to prevailing wind

&
4

iy

directicn and the city. There are two dormimant
prevailinsg winds in Northern Nigeria - the north east
windg and the sovuth west winds. The north east dry
wind biocws from the Yest African interior towards the
Southern Coast and the South-YWest winds are warm and
humi® blowing from the Atlantic towards the interior,
The northecast wind is the predominant wind in Northern
Nigerian blowing for about seven months of the year, tha:
is, from October to ¥March. Being dry and strong winds,
the Noxrih Zast Trades can spread pollution easily,.
The southe-west wind on the other hand blows for about
five nonths of the year. This wind may cnhuse acid
rain if it carries alot of gaseous pellutants.
Industrial areas in Kaduna are located on the
Jeewnird sicde of the city with resnect to the direction
of the pradominant prevailing wind (see Fig. 4.%).
The city is therefore free from wind-blown industrial
peliutants. However, some neighbouring landuses in
Kaduna especially the workers resicdential settlements
of MNasgarawa and Makera, which lic¢ between the industri=al

ar=zag, suffer from wind borne industrial pellution.
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It should be pointed out that Nassarawa village is an
unplanncs settleoment and grew up spontaneously to
provicde the much needed accemodation for low income
industrinl workers who could sacrifice a decent and
planncd residential environment in order to save daily
costs of transnortation to and from worlk,

Fig. 4.5 gives the location of industrinal areas
in ano in relation to the wind direction. It could
bDe coenn that Bompai and Townshi-. industrial areas
have been poorly located with respect to the dominant
prevailing wind direction. These industrial areas
are locatad on the windward side of the city. The
city ccntre and other narts of Kano are therefore
prone (o industrial pollution,

Sharada industrial area is, however, located on

the leeward side of the city. This makes the city

free frem vullution from the industrial estate.
(a) Utilities and Services

The industrial area in Kaduna south is located
both near the source of water supply, the Kaduna River
and the water treatment works - Kaduna South Water
Works (sce Fig. 4.6). The area is also located near
a high tension national eletric supnly line and a
power sub-station, availability of these essential
utilities offer the site advantages of cost reduction
or economy. It means the utilities could easily be

extended to the site.
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Proximity to Kaduna river also made it possible
for sowmg frctorics that consune large amount of water
to mole surplimentary provision. Indus{ries oresently
using the river to supnliment their water sunnly
incliude Migeria Breweries Ltd., United Textiles Ltd.,
and the Federal Super-phosphate Fertilizer Companye.

The Eaduna river and its tributary streams within
the Kaduna South Industrial Area provide the area with
good drainage network for the disposal of trade effluents
and storm water (Fig. 4.7). Industrial waste water is
thus ersgily disrosed off throuxgh the river. It should
be noted that the industrial aren is located down stream
of rivor Kaduna., This ensures that the city is not
affected by river pollution.

Hudenda industrial area in Xaduna is located
near thne river toco. This nrovides the area with
advantages of water sources and effluent disnosal.
Prescntly a factery - Berec Nigerin Ltd, is solcely
dependent upon the river for its wnter supply. aAll the
factories that produce effluents discharge them to the
river. It lmas been observed that eventhough the two
industrianl areas in Kaduna are located near river
Kacduna, they are all located at a safe distance i.e
s, Frows whe riverts floodplain.

The industrial areas in Kano have been located
near high capacity water mains. The new industrial

area at Challawa is located near the main water
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nipelina coming from the Challawa water works.
Bom,ai and Sharada industrial arcas are located

near scme streams {sce Fig. #4.8). These streams nre

used for disposing intustrial effluents.

{e) Lencduse Considerations

ol

n koduna, the Kaduna south industrial area is
boundced by residential arcas of Kakuri, Makera and
Nassarawa. dnother imvortant neighbouring area is
UnguwarlTelevision. These arens provide residential
accommcdationtb? about 80% of the low income industrial
workerse. The industrial area in Kaduna south is about
seven kilometres from the city centre but lies close
to some important recreational areas - such as the
Local Government Park near Kaduna river and Ahmadu
Bello S3iadium,.

Fudenda industrinl area is located at the edge
of the city but lies close to some residential areas
of Nassarawa, Unguwar Muazu and Tudun Wadn - which are
locats? coppeosite the industrial area. The two industrizl
areas in Esduna are located close to each other and
are linked by an efficient transportation systom
(Figo f.-':ag} °

Jompai industrial area in Kano is alse surrounded
by incdustrial workers residential areas nnmely -~ Dakatna,
Tudun ¥ada (Brigade) and Gwauigwarwa (see Fig. 4.10).
Townsgship industrial area is bounded by commercial
landuse by the west and by police barracks in the east,

This police barracks is the develomment that separates
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the tc'mship with Bompa’ industrial areas. The two
industrial areas are efficiently linked and are
all located in close proximity to the city centre and
ma jor recreational landuses in Kano namely -~ Cinema
theatres (£lderade and ueen Cinema) and the Townshion
Staium in Sabon Gari.

Sharada industrial arena is boundced on both sides
by regidentinl areas. To the west it is bounded by
Sharad¢a village, which is separated from the main
industrial area by a main road. The village has been
expancded to sccomnodate people disnlaced from the
present factory sites. The industrial area is bounded
by Tuluntawa resettlement village to the east and lies
across the Kano-Kaduna railway line. About 60% of the
industirial workers in Sharada reside in these neighbour-

ing residential areas.

4,20 TYPESS OF INDUSTRY

The industrial areas of Kaduna and Kano accommo-
date different types of industries. All the industrial
arceas nre therefore diversified and not specialized.

Fige 4.11 shows that the most predominant
industrics are metal working and metal products followed
by cheriic2l and plastics industry and textiles. Other
important industries are the manufacture of becer and
carbonated water. Other very important factories are
the car assembly and 2 defence factory. Kudendn

Industrial Area in Kaduna has just been established and
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only 2 few industries have been fully developed.

The important industries that have come un are grain
processins, beer and carbonated water and textiles,

"he industrial areas in Kano contain 2almost the
same ty»e of industries. There is hovever, some
gspacialization in some industrial areas compared to
others. The township industrial area for examonle
specialisedin vegetable o0il milling, confectionary
acaufacture and metal working and metal products (see
Figo L.11). Vegetable 0il mills and tanneries are only
found in HEono.

Incdustrial areas in Kaduna south are big interms
of employment size. All the textile mills employ a
labour of 1000+ employees (Fig. %4.12).

In Kano the industries employ a moderate size
of workaxrs and none of the industries in Kano (located
in industrial area) employs a labour of 1000+ employees.

4.30 L~IDUSE OF INDUSTRIAL AREAS

Landuse Structure

The landuse structure of industrial areas in

Kadunz and Kano are given in Table 4.1.
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Table &,i: LANDUSE STRUCTUIA OF INDUSTRIAL ARZALS IN
EADUNA AaND KANG.

ot il et e - - " e s b, L " " N -

Land Allocation Kaduna RKanc

in Percentage

Sourcet! Field work.

In Kadunn, the land allocation for open spaces and
facilities seem to be inadequate. This is becnuse there
are no organised open spaces in the industrial areas.

In Sharada and Bompai Industrial Areas in Knno, a
large proportion (36.37% and 35.8%) of the land is taken
by rouds and internal circulation. This comes as a result
of previsions for both roands and railway sidinges. The
amount of land allocated to facilitics is very low in

Sharada because the industrial area iz just being develoncd.

The rercentapge will be greater than this when fthe industrizl

area is fully develaned.

Kaduna Bompai - Sharada AVarT g
South el
Factory Plots 69 . 30 57 .20k 53.20 55422
Roads, Parking
lots and railways 21.80 35.85 36.37 36,17
Opap Sp2acss 1+ 4.20 3.60 6.58 S els
Facilities and
Services 2.62 2.26 1.05 1,65
Other uses 2.08 1.03 2.80 1.55
o
TCTAL 100 100 100 130 i



Lancduse Iintensity

rmy.

The intensity of landuse hao been measureced
interme of industrial density. This roeferz to the
number of industrial employces per gross hactre. The
indusirial density for Kaduna is 37 workers per hactre
and 2 dengity of 73 workers per hactre was cobtained in
Kanoe This shows that industrial land is uscd more

intensively in Kano than in Kaduna.

4,40  TRIISECRTATICN NETwCRK (INFER CIRCULALTICN)

Kaduna South Industrial Area has 2 modified grid
iron layout. There are four distinct road hierarchies

in the industrial ares (see Fig. %2.13). Railway siding

1]

have 2lso been provided on the industrinl =area. Two
methods were used for laying the railway siding. In
the first method railvay siding to run parallel to
the m2ain road and sidin~s were nrovided through factory
frontazes. In the second method the railway lines
run along the rear of the factory plots (see Fig. ".14).
There is no planned and integrated pedestrian
rocutezs but natural desire lines have come up in the
indugtrizl area (see fig. 4.13). Kudenda Industrial
Arez has a modified grid iron layout and there are
three hierarchies of road. The area has no provision

for rcoilway siding. Table 4.2 gives the standards used

for road widths in Kaduna.
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Domani and Towhnship Industrial Arens in Kono have
a grid irom laycut. They both have three hierarchies
of roud {sce Fig. 4.15 and 4,.16). The two industrinl
areas have provision of railway sidings which have been
provided through the rear of the factory plets. Howoever,
in ail the two areas railway lines c¢ross major and minor
roads a2t wmany points. An integrated system of footpaths
has not been incorporated in the layout plans.

Sharada Industrial iArea has a grid iron layout.
Road juncticns are all "TY dunctions. Attempt has been
made in the layout to segregate vehicular and railway
traffic. All the roads approaching the railway line
have ended in culde-sacs and this has eliminated
rail/road interference (sce Fig. %2.17). Industries
requiring rail service have bheen grouned together and
provisicon were macde to provide the rail service from
the rear of the factory piots.

The standards used for roadlwidths in the industrial

areas in Kano is given in Table 4.2.



2.22 Grouping of Industrial Units: For the purpose

of grouning on site, industrial units are divided into
twe broad categories - non-obnoxious dndustry and the
obnoxicus industry. Obrioxious industries are those
that npollute the envirenment and cause nuisance to
their adjoining landusers. Planning aims at locating
these incdustries such that their side effects could be
minimised, This could be done by locating such
irdustries in relation to the direction of the prevail-
ing wind as was earlier discussed,

Industries should be grouped functionally and
on the basis of their performance standards and require-
mentse. Performance standards provide a criteria for
testing the degree of hazards or nuisances produced
by incdusiries. This should be the basgis of determing
the location of different industries in a particular
zone in the industrial area. Functionality refers to
the functional linkage between industries. For example
leather industries - tanning, and foot wear should be
located in the same zone. This enhances external
ecconomies of scale.

Industries should be grouned in relation to
their plot size requirements 2nd road hierarchies,
This me=zns that large plots be located on higher order

road hier-rchies.
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4,50 FLCTORY PLOTS
= a__L.-

In all the industrial areasy a modular approach
in the gize 2nd layout of the factory plots has been
used, In Xaduna South Industrial Area there is a
vari~tiocn in the plot sizes between the older »nart of the
industrial area and the new layouts - the areas that
have Hzon lz2idout recently - 1980. In the old layout

the mocdular nlot size has been 1.40ha while in the new

layout the average modular plot size is 1.38 ha

In Kudenda Industrial Area the nlot sizes adopted

bigger modular | are R
o +88%Y the average™ size however ' shown in

ar
Fize %4419 shows the layout of Kicduna South Industri-l
Arca and gives an idea of how the modular rlot sizes are
combineCWitb the general plet sizes. In Kano the plot
sizes vary in both width and depth - between the industrizl
areag (see Fig. 4.15). In Bompai twe modular nlot sizes
have Degen identificed. They include a big plot of 1.72 ha
(132 :x 130m) =and 0.87 ha (139 x €62.4m) nlot sizes of
similar dimensions - 0:79 h: and 0,80 ha, There is one
modulnr piot size in the Township Industrial Area. It
has an arec of 0.54 hactre (90 x 60m). Figures 4.20
and “.,71 show how the modular plot sizes are arranged

and combdined by industrialists in Township and Sharada

Indus%irial areas respectivelye.
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3tandards used feor planning controls vary between
indivicdual factories and between the industrial areas.
Plot ccverauges in Kaduna ronge from 10% to 55% the average
being 30% for Kadunz South Industrial Area. In Kano
the aversge plot ccverage are 32%,26%, and 31% for 3Bompai,
Sharnado and Township Industrial Areas respectively.

The setbacks used in the industrial areas appear to
be reiated to the road hierarchy and plot sizes. The
setbock used in the industrial areas of Kano dnd Kaduna

is showm in Table %.3.

Table %4.3: STANDARDS USED FC2 SETBACKS IN THZ INDUSTRIAL
AIZAS OF KADUNA ~ND KANO.

Set~baclk in Metres from Centre Kaduna Kano
line of the road

Highway 25 27
Major Reo=d 20 21
Collector Rond 15 i5
Sccess Rocad 12 12

Ffigures 4.22, 4.23 and 4.24 illustrate the existing
situation = site coverage,- set back lines and other
developments on individunl factory plots in industrial

areas of Kaduna and Kano.

4,60 COMMUNUAL FACILITIES

Comimunal facilities available in the Kaduna South

Industrinl sarea include banks, a cinema and 2 hospital:
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In addition some temporary and substandard builcdings have
come up 25 "canteens!'" providine cheap meals to indastrial
workers. It should be noted that these facilitics have
not becn provided in an integrated nature and their
locaticns have been haphazard. Other facilities such as
recreation facilities, fire services and conveniant shops

have not heen provided on the incdustrial area (see Fig.
4.25)e "udenda Industrial Area is just being developed
and is therefore too early to assess this aspect of its
development.

In Kano some facilities like banks and post offices
have been provided in the industrial areas. Small open
air mosgques have also come up near those industries that
employ 2 large number of peonle. Figures 4.26 and 4,27
shovw the distribution of the available factory facilities
on industrizl areas in Kano. The location and adequacy
of thege facilities however, leaves 2lot te be desired.

Table 4.4 gives an idea of facilities provided by

individual industries.
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