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•PROJECT PLÀNHIN0 FOR INDUSTRIAL ESTATES 

IITCRODUCTIO« 

This paper Hti out tbe Mia tasks to be perforMd in the pre-project 

planning of «o industriel estete t&d ease of the Mia coaeideretioas which 

must guide the performance of these tasks.    It therefore describes tbe work 

involved in producisi a "project proponel". 
A project proposal is a statement which enables those who must supply 

the finen"« and the authority required to impleMnt en industrial estate 

project to Judge its Mr its.   Its preparation is e complex Job.   There ere 

so May variables in industrial estete planning that there «re numerous 

possible solutions.   In e givea set of circumstances, the essentiel thing is 

working out the most appropriate solution is to ask the right questions shout 

each important element of the problem.    In say givea problem, it should be 

fairly easy to determine which elements are important etd which are not. 

In this paper, an Attempt is meda to set out ell elements o*' possible 

importance in planning «ad scheduling «a industrial estate project, with « 

view to providing « fraine of refereace for the authority initiating the estate, 

by setting the planner's terns of refereacej the planner, by providing hi» with 

« check-list which may be refiaed or corrected by his owa knowledge sad expe- 

rience; sad the Seminar, to facilitate its discussion of the corresponding 

agenda item. 
In preparing the safer the author has relied heavily on published works. 

A list of those found most useful sad t© which iadebttdaea« is acknowledged 

is appended. 

This paper has been prepared by Mr. Paul Quigley, General Manager, Shannon 
Free Airport Development Co., Ltd, Clare, Ireland. 

The opinions expressed in this paper are those of the author and do not 
necessarily reflect tarn views of tbe United Rations Secretariat.   The paper 
cannot be reproduced without permission from the United Rations Secretariat. 
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I.    THE PROJECT PROPOSAL 

The terms of reference of the person charged with preparing a project 

proposal for an industrial estate will vary with the purpese and type of the 

estate, the existence of a site or the need to select one, and other conside- 

rations.   The taks may range from provision of a few partially-developed acres 

as a site for industry to construction of a fully-developed estate with pre- 

built factories and a complex range of services.   All or any number of the 

following elements may be included in the terms of reference, the common 

essential factor being the economic substantiation of the proposal. 

*"   Coptents of the project proposal 

A project proposal may include any or all of the following 
elements: 

- Statement of terms of reference and, if ¿hete do not malee it 

clear,  of the purpose of the industrial estate and the are« 
required for it. 

- Description of the general area (town or region) chosen for 

the industrial estate locationj its advantages and disadvan- 

tages; and why it was preferred over other possible areas. 

- Description of the site proposed, in words and drawing«i 

and of the alternative sites over which it was preferred. 

- Reasons for selecting the proposed site. 

- List of types and sizes of industries suitable for location 

on the estate based on assessments of feasibility and 
desirability. 

- Tentative layout plan for total development. 

- Tentative layout plan for the first stage of development, 

If the project is to proceed in stages.    It is likely that 

there will be fewer unknowns in relation to the first stage, 

which will normally be a more precise plan. 
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- Description of necessary utilities to be provided - 

roads, water, power, drainage, sewers, and so on. 

- Reasons for providing or not providing ready-built 
factories. 

- Descriptif» of coosion service facilities recommended, 

Justification of the proposals and reeommendations as 

to bow tbe facilities should be provided. 

- Estimate of tbe time required for eacb stage of work 

from inception to first occupation and to completion. 

- fteccmnendations in regard to tbe selling or leasing 

of sites or buildings, and charges for services. 

- Proposals for promoting tbe estate.   If tbis cannot 

be done successfully within tbe framework of existing 

lews and agencies for tbe promotion of industry, a 

statement of wbat wider provisions might be needed. 

- Reccmwendation* witb regard to tbe organisation 

required for tbe construction, operatic» and mana- 
gement of tbe estate. 

- Proposals for controls, including restrictive clauses 
in lease agreements or covenants. 

• Estimate of tbe capital cost of works fer tbe first stage 
and for total development. 

- Estimate of operational , administrative and promotional 
costs. 

- Overall estimate of income and expenditure| and of the 

return on Investment (short-tern and long-term) wbicb 
can be expected. 

• Re commenda t lone with regard to financing. 

- Statement of the benefits to be expected other than 

direct financial return, such as employment created, and 

contribution to local taxation. 
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2. Purpose of the induetrial estate 

The objective, or group of objectives, to be achieved 

by a particular estate should be stated in clear and precise 

terms from the beginning, if the objective is incorrectly iden- 

tified, the plan will probably De wrong; if the objective is 

unclear, the planning will be confused. 

A clear statement of the objective should precede pre- 

project planning and, indeed, should determine the qualifi- 

cations needed in the planners. Can one man do the job, or la 

a team required t Should the planner provide overall economic 

substantiation, or is this available from an earlier ragionai 

study t What are the skills required - economics, architecture, 

engineering, town-planning, sociology, traffic-planning, or 

others t Specialised skills may of course be needed to follow 

on the pre-project plan, but the statement of the objective 

will determine those most important from the beginning. If the 

planner is not given such a statement he must obtain it. 

A discussion of industrial estates policies does not belong 

to this paper, but the following list of objectives • some of 

which may be combined - indicates the variety of programmes in 

which industrial estates may play a role: 

- Implementation of a policy of population distribution 

at the regional or national level. 

- Encouragement of industrial growth in particular areas 

to provide employment where it is most needed. 

- Promotion of industrial entrepreneurship, especially 

in the indigenous group of the population. 

- Encouragement of growth in the industrial sector of 

the economy, especially in small-scale and medium- 

sized industries. 

- Achievement cf economies of concentration in industrial 

development in relation to services, communications and 

all other facilities. 
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- Exploitation of natural riiowcw sues at timber, 

mineral«, oil, by a concentration of user-industries. 
- Provision of conditions which will attract foreign 

investment and entrepreneurship. 

- Positive toning of industry in relation to tow 

planning, urban renewal and aliai clearance schemes. 

• Decentralisation of industry as a counter to urban 
concentration. 

- Diversification of industry in a given location toward* 
greater stability of employment and trade. 

• Exploitation of advantages of locations such as river, 
aaa or air ports. 

- Improvement of working conditions in Industry. 

- Increase of tax incoa* to auniclpal and otter authorities 
by encouraging new industries and facilitating the 
expansion of existing ones. 

- Strategic distribution (in a nilitary sense) of industry 
and/or of population. 

• Achievement of commercial profits la privately-sponsored 
industrial astata projects. 

*•   »l*ttfrajMm to ovar-aU mama 

Any Industrial estate is part of an economic and social run mini 

extending initially over the arem fren wbloh ita labour is drawn, taon otar 

areas fro» which it taxes ita raw materiale, power and industrial services, 

and ovar the area in which its products ara sold.   It is neceeearily a part 
of the many economic and social activities of Its environment.   The former 
may include other induatry, agriculture, distribution, services and tourism. 
The latter include housing, education, health services, recreation. 

Ideally, planning should be for the ragion first art only subsequently 
for the estate - or, sometimes, system of estates - which will form part of 
and help bring about the total pbyeicel plan for the ragion. 



English 
Page  6 

A regional development plan has been defined in two specific ways: 

"(a)   A plan is a model of an intended future situation 
with respect to economic and social activities, 
their locations and land area required and the 
structures,  installations and landscape which are 
to provide the physical environment for these 
activities; and 

"(b)   A plan is a programme of action and pre-determined 
co-ordination of legislative, physical and adminis- 
trative measures designed to promote the change from 
the present to the proposed situation." ¿' 

It is clearly sore logical and ultimately more efficient to design 

the whole in outline before designing the part.   In commenting on an earlier 

draft of this paper the United Nations Centre for Housing, Building and 

Planning set out the principles which would govern the approach to industrial 

estates with particular reference to regional planning.   These merit quotation 

in full; 

"In terms of over-all physical planning industrial estates 
can be an important tool for the expression of a policy 
of population distribution for a metropolitan or resource 
base region. 

"In this connexion, therefore,  it is important to think 
in terms of planning a system of industrial estates for 
a given region (or country) rather than a series of 
individual industrial estates to be planned successively 
'ab the need may arise '.   The technique of planning a 
system in this fashion would not only ensure a better 
land use pattern for the region but would also facilitate 
the staging of development including the provision of 
Mie infra-structure and services. 

"In regions which are partially industrialised it is 
extremely useful to undertake first of all a survey of 
existing firms to collect data on industrial types, 
site site,  expansion needs and traffic generating 
capacity. 

y   See Report on United Nations Mission on Urban Policies and Regional 
Planning in Japan, 19&* - mo/JAP/l. 
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"An analysis of the data provided by such a survey 
will make it possible to construct much more realistic 
plans for future industrial estates.    In addition, by 
combining such data with the industrial, employment 
and production targets established in the economic plan, 
economic goals and objectives can be translated into 
space requirements. 

"The physical planning agency in co-operation with the 
industrial development agency can then select general 
locations for the industrial estates which will be 
required to provide for the estimated employment and 
production.    In this phase the physical planning 
agency will take into account such factors am land 
capability for agricultural use and other competing 
claims.   It will also consider such factors as topo- 
graphy and drainage, land ownership, ease of servicing, 
relationship to existing or proposed uses of adjoining 
areas, and accessibility to labour supply, port and 
airport facilities. 

"Ideally, the final stage in this process is not to 
create merely industrial estates or industrial estates 
plus housing areas, but rather comprehensively planned 
centres, areas or districts which would include along 
with industrial estates, residential areas and centre 
core areas of shops, schools, churches, administrative 
offices and other required community facilities.    The 
industrial estates would therefore be component parts 
of a comprehensive town plan on a conveniently small 
scale (micro-region) which would depend for its scale 
and character on its relation to toe over-all urban 
pattern of the broader region within which it is 
located." 

Clearly, regional planning and the above principles would provide toe 

best basis for determining industrial location and for selecting the location 

and site of the estate.   It would enable toe industrial estate planner to 

take account of the total environment and of changes to be expected in that 

environment.   Such planning should be backed by legislative measures to 

prevent undesirable development (for example, of industrial slums around 

the estate) and to secure desirable development (for example, of new housing 

made necessary by increased employment and standards of living). 
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This paper must also, however, take account of situations where the 

planner nay have to produce a proposal in the absence of,  or without the 

opportunity, time or resources to prepare a regional plan; and of situations 

where the location and/or siae of the estate may be pre-determined.   The 

following sections are therefore set out to cover all possible situations 

in a general way but should, wherever suitable, be applied in the light of 

the principles and methodology quoted above. 

As a minimum, in the absence of an over-all plan, the planner will 

have to take account of the immediate environment on housing, transport 

facilities and amenities.   Unless he engages in this vider study, what would 

otherwise be an ideal estate could be choked by uncontrolled growth or 

starved by inadequate growth in its surroundings. 

An illustration of the desirability of over-all planning is given by the 

relationship between manufacturing industry and tourism, both of which amy 

be important economic activities in the same region or country.   It is 

obvious that they conflict in claims for land use, but it could be short- 

sighted to say that because we want the one in a particular area we may not 

have the other.   For example, Puerto Rico promotes industrial location, 

tourism, and run in one advertisement.    The amenities which attract tourists 

may serve also to attract industrialists.   A first-class hotel may be important 

in opening up an area to outside industrial development.   Growth in tourist 

traffic will improve services by air, sea, road and rail sad incidentally 

provide better services for industry.   The solution to the problem of con- 

flicting claims for land use may lie, therefore, not in abandoning one but in 

careful planning and zoning to provide the best possible conditions for both. 
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II.    PRE-PLAMNIMO SURVEYS 

1.   Slit of Industrial estates 

In some cates, the IIM of MI industrial estate may already have been 

determined for a particular location.   For example, the planner may he told: 

"Ve have 00 aeree at this port on which we want to build an industrial estate" 

or "We «ant a 100-acre industrial estate here as part of the plan for this 

rag ion*. 
la such cases, the planner must verify that an estate of that sise is 

economically feasible and can be supported by the existing infra-structure 
(including population} in terms of criteria for site selection such as those 
set out in part III below.   If any part of title infra-structure is inadequate, 

he must state what is needed • for example, better roads or greater power 

supply - and baiane« the cost of such provisions against the alternative of 
reducing the site of the estate.   Whether he determines the balance of advan- 

tage la economic or social terms vili depend oa the purpose of the estate, but 

even «mere the purpose is a social one he must set out the cost of achieving 

it. 
la a few oases the site may be stated without reference to location. 

For example, it may be national policy to establish a 20-acre (8 hectares)-' 

industrial estate as a pilot project in the promotion of small industrial 

enterprises, the location to be that «hieh offers the best prospect of success. 
In this instance the planner's task is to select among competing locations the 

one which «ill offer the best prospects for rapid occupancy of the estate by 

efficient and productive small-scale industries. 
Again, the sia« may act be stated but may be determined by flammee avail- 

able, or by limiting factors in a particular location, or derived from a study 

of the types of industry likely to be available to the location. 
It may be that there are no such precise limitations to site.   She infra- 

structure may be adequate for a very large, or several smaller, estates.   In 
these circumstances, are there any guides to the ideal sise f 

-'   One acre •   0/.UOU687 hectare. 
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Generally speaking, the bigger the estate the greater the economies that 

can be expected in developing the area and in providing buildings, services 

and facilities.   Also,  the bigger it is the more attractive it will be as a 

market for commercial suppliers of materials and equipment and ;;. rvices to 

industry.   And the better will factories on the estate be able to avail of 

eajh other's productive resources as suppliers and subcontractors, thus tending 

to improve the profitability and productivity of all factories.    Rista are 

spread better on a large estate; the failure of an irai vidual firm will have 

less effect on the economy of the estate and on the conmmity, and workers 

will get other Jobs more easily.   In these taras, therefore, the bigger the 

estate is the better. 

But size also has disadvantages.   Too great a concentration of workers 

in one area ''ill impose strains oa housing, commuting, and traffic   movement 

generally.   These strains nay not be removable, or their removal may add new 

costn to the project that may defeat its economic or social purpose. 

The correct balance between these opposing considerations can only be 

determined in terms of the precise location of the estate.    For example, 

very large estates are made possible, in the United States - among other 

reasons - because the majority of people own cars and are willing and able 

to commute. 

One British expert, Lord Holford, baa given as bis personal view that 

tha optimum sise of an estate for light industry is between 50 and 150 acres. 

(20 and 60 hectares).    "It can be assumed", he says, "that 100 acres of light 

industrial development in full production will contain between 50 and 70 

factories and employ between 4,000 and 6,000 workers.   This is not an unwieldy 

size for correlation with housing estate or small-scale satellite development*1* 

The elyde Valley Report recommends that estates should be larger than 50 aeres 

wherever possible. 

Another way of looking at size is fron the viewpoint of administration of 

the completed estate, particularly where It contains rented factories and 

provides various central services and facilities.   It has been suggested that 

about 30 acres is a minimum, and 100 an optimum, from this point of view.   But 

much larger estates could be Justified in relation to special location advant- 

ages. 
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2.    Small-scale and rural industrial estates 

Much smaller estates than indicated in the preceding section may be 

called for in the realization of regional plans.    In that section and indeed 

throughout this paper, the industrial estate is primarily considered as a 

location for general manufacturing industry, where a wider range of utilities 
and services are provided,  including in many cases some pre-built standard 

factories.   Such estates call for the greatest detailed attention to their 
planning.   But their existence does not, and should not, exclude the need for 

smaller industrial locations throughout a region. 
The latter may simply be small developed sites located in relation to 

regional development proposals.   Estates in this category will be tied in to 
the existing or proposed infra-structure of roads, power, water supply and 

sewerage.   Labour will be available from existing nearby villages or proposed 
housing developments.   The estates will not call for special infra-structure 

development and the question of economy of scale discussed in the last section 

will not arise or will be of little importance.   Nor will there normally be 

a complexity of services calling for resident estate administration, so that 

questions of economy of administration will not be of serious weight.   Such 

small estates fulfill a necessary purpose in providing logical industrial 
locations related to over-all land use plans and population distribution. 

In agricultural areas they accommodate local industries such as food- 

processing plants, food-packing plants, primary ¿uucessing of agricultural 
raw materials, creameries, and repair workshops for agricultural machinery. 

They may be combined with supply depots for agricultural requirements such 

as fertilisers, fuel and equipment.   Their purpose will be as much the 
development of agriculture as the development of rural industry. 

Another category of industrial estate is that which, while much more 
completely developed and serviced than the latter, is still planned on a 

small scale.   In this case the diseconomies of scale may be offset by social 

or economic benefits.   This will often be so in a developing country where 

the purpose of the estate is to promote small industry by providing it with 
incentives and services.   Shortage of entrepreneurs, of skilled labour and of 

markets for products may place limits on sise.   The "demonstration effect" may 

be important, especially for the first few estates, and the achievement of 
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economies of scale may then not be a paramount consideration.   But whether 

or not the economic size is achieved, careful feasibility studies must he 

undertaken at theplannlng stage. 

3.   Workers per acre and balance of employment 

Related to the sue of the estate is the question of the number of 

workers per gross acre.   This will of course depend on the type of industry 

and on the density of development.   Accurate forecasts are impoaaible but 

rough forecasts are usually necessary.   As a rule, industrial estates are 

devised for light industries.   Heavy industry tends to prefe- lea« restricted 

sites, in terms both of expansion possibilities and of use restrictions, and 

in any case is generally excluded by regulation from the estates.    For an 

average development, primarily of light industry, a figure of 50 workers per 

acre (12k workers per hectare) would be normal witnin a range of from 

¡O to 70 per acre. 
Where existing industry in the region is representative of tae type 

and sise of industry likely to be located on the estate, a study of it* 

sise, employment, products, etc. will give more precise data for planning. 

The estimates should show the numbers of men and women likely to be em- 

ployed, since in any given social environment there should be a correct 

balance of employment of both sexes.   These data are important for determining 

the types of industry which can be set up.   There is also a social aspectt 

if there are many Jobs for women and too few for men, the men will be unable 

to support families or will migrate to places with better prospects, with 

consequent social ills.   Employment estimates are also necessary to determine 

requirements for housing and social amenities. 

k.   Types of industry 

It is a necessary part of pre-project planning to determine with some 

precision the tyres of industry which may be established on the estate.   The 

less developed the economy the greater is the need for this.   An estate 

cannot be planned on the mere expectation that industry will settle in itj 

it must be known that there is scope for specific industries and that the 

needs of these industries will be met in the chosen location.   Evidence in 

this regard will provide the main part of the economic justification of the 

project. 
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Where common services are to be provided, many of then», for instance, 

training centres, supply depots, foundries should be planned in relation to 
the prospective industries.   Economic surveys are also useful for promoting - 

trading between firms,  subcontracting or co-operative purchasing.   And 
promotion of entrepreneurahip will be most efficient when it is directed 

in accordance with a list of industries moat suited to the estate. 
The surveys may range from the preparation of a list of "likely" 

industries based on national import statistics to detailed feasibility 

studies for each possible Industry.   The latter would call for specific 

examination of markets, materials, labour availability and suitability, 

supplies and services, production and distribution costs and many other 

factors.   The site selection evitarla listedbelow should be assessed not 

merely for industry in general but with particular industries in mind. 

5«   Survey method 

In the absence of m ragionai plan which should ideally precede site 

selection and would indicate at least the general location of the estate, 
the search for the best site will normally be carried out in at least two 

stages: first, the selection of the most favourable general area (region 

or town) and then the choice of the best site there.   These stages roughly 

coincide with two types o* works   first, the desk research at the centre, 
followed by on-tm>spot Inspection of possible sites and their surrounding«. 

Between these two stages, the data relative to the site selection criteria 
will be collected.   How the work will break down in practice as between the 

stages will depend on the relative importance of various criteria (which in 

turn will depend on the purpose of the estate) and ce ta« availability of 

information - including population and labour statistics, market data and 

maps - from central sources. 
A most important part of the second stage will be a study of existing 

factories and workshops in the area.   It may ideally form part of the ragione,! 

planning approach suggested earlier and in this connexion should provide data 

on industrial type, site sise, present employment, expansion needs and trmffic 
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getting capacity.   It will in any case be needed to detemine the types 

of industry likely to be located on the estate.    In this regard the planner 

will be particularly interested in possibilities for developing local handi- 

craft undertakings into modern manufacturing units. 
It should also, at least in the more immediate vicinity of the proposed 

location, determine the services and supplies available to new industry and 

give valuable information in regard to markets.   And it should indicate the 

.kill, available in the area as part of the examination of labour suitability. 

There can be no hard-and-fast rule about the extent of the area to b« 

covert in the industrial survey or »bout the depth of the study.   Whether 

all induatriea are examined, or all above a certain si-, or a ee*ple only, 

will depend on «any factor, including the availability of .tati.tical informa- 

tir», tb« importance of variou. factor, related to the purpo*. of the ..tate, 

th. level of the exi.ting economy, and whether aa urban or rural .if 1. 

prepoeed. 
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III. CRITERIA FOR SITE SELECTION 

The criteria listed below, while set out in relation to site selection, 

are also relevant to the case where the site is already determined. 

Where the site sought is for a pilot project, special criteria may be 

needed. As a rule, the best location for a pilot project will be in or near 

a large town. The success of a project near the largest city will not prove 

anything about the possibilities of estates as a means of correcting regional 

imbalance. But if a "demonstration effect" is the main objective, it may be 

best to locate the estate wherever success is most likely even though this 

may not be typical of future locations. 

It may be desirable to attach' the estate to another growth nucleus such 

as a large basic industry - a steel-works, for example, or a major electrical 

generating station. Big projects like these will require transport, communica- 

tions and other elements of social infra-structure which might also serve for 

the estate. In this cas« the criteria below should be checked for the develop- 

ment of the whole Industrial complex. 

1. Labour availability 

The planner should estimate the population available for employment now 

and in future years - or at least establish that it will be adequata. To do 

this he needs information on population trends relating to the rate of natural 

increase or decrease and of emigration or Immigration) figures of unemployed 

and under-employed In the various possible areas; and information on existing 

employment and on any new demands on labour supply likely to arise. Be should 

check on the proportion of the listed unemployed that is in fact suitable for 

industrial employment. 

Changes in the pattern of employment are important. An area «here 

employment is declining because of the passing of traditional industry, for 

Instance, through depletion of mineral resources) or because of technical 

change (for Instance, the increasing mechanisation of a major industry), may 

not only have available labour, but labour accustomed to industrial life and 

having industrial skills. 
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In estimating labour availability account must be taken of new service 

employment arising from new industrial employment.    One United Kingdom 

estinte is that three people are employed in services for every two employed 

in manufacturing industry.    Similarly, it is estimated that in the British 

New Towns,  industrial workers will form from IT to 20 per cent of the total 

population.   A United States estimate gives eight service workers to every 

three industrial workers. 
A drift of population from agricultural areas to urban centres also 

create, employment needs.   Stimulation of industrial growth at smaller towns 

within the area from which people are moving is often resorted to in an 

attempt to check such migration. 
Skills available in the area will be indicated by the study of existing 

factories and workshops.   Examination of existing technical schools, of 

their output and ability to increase output, will also be needed.   Infection 

on where students go at present on completion of courses, both from technical 

and primary schools, will be valuable in the assessment of labour supply. 

The balance of existing employment should be checked. 

The labour supply should be within reasonable commuting distance, unless 

housin* and community development are an integral part of the industrial 

project or unless they are premised (and this is a less sure base) in terns 

of an over-all development plan.    There must be good roads to facilitate 

commuting; and a rail link would be a bonus.   The limit to commuting distance 

depends on the means of travel - cars, public transport, bicycles and walking, 

in descending order.    The fact that very long distances are covered by 

commuters in some places should not distort the picture - this may well 

arise from lack of planning in the past and should not influence planning 

for the future.   It should be remembered also that the modern industrial 

estate, with rare exceptions, consists of low buildings using electric power 

in pleasant landscaped surroundings.   It is therefore imncessary to plan it 

at a distance from housing.   It is unlikely that any estate will be well 

located if it is more than fifteen miles from a population centre.   This 

demands cars and public transport and preferably the distance should be 

very much less: the shorter the better. 
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If the site is separated fron existing housing, it will almost certainly 

be necessary to provide for houses beside it at least for those people who 

must be on quick call to factories and it should be established that a suitable 

housing site exists. Where there is insufficient bouaing within a convenient 

distance for the general work-force, the alternatives of either providing new 

housing near the estate or improving methods of commuting should be examined. 

The solution may depend on the adequacy of existing housing for the new 

labour force. There are very few areas with surplus housing, and in many 

the infra-structure is already so burdened that it may be no more expensive 

to provide new houses at the estate than to add them to the nearest town, 

particularly when costa of commuting are taken Into account. These coats 

may fall in part on the industries, in part on the workers, and ia part on 

the community at large and represent in total an economic burden which oaa 

be capitalised to relate directly to housing costs. If new bouaing is pro- 

vided at the estate, the planner must be mindful of the need to have a 

sufficient population in the new area to support necessary facilities and 

amenities - schools, shops, churches and recreational amenities. 

2. Markets and communications 

Markets and ccmmunicaticaa go together because the industrialist is 

concerned with accessibility to markets rather than proximity, though the 

latter will be important for email local industry. In assy small firms 

frequent contact between the proprietor mad his customers is vital. Actual 

distance will also be important where transport forma a large element of coat 

or where products are perishable. The general trend is for the work-content 

of industrial producta to grow and for the relative importance of transport 

coats to decline. 

Population figures and per capita incomes are not the only indicator« 

of a market. Large industries in otherwise sparsely populated regions for 

instance, oil installations, or military establishments may conatitute 

useful markets for many types of industry. Import-export statistics - if 

available for the area • are valuable; and inspection of goods on sale in 

local shops can provide guidance. The survey of local industry will alee 

give information. 
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Higbwav. are the essential means of communication for most estate-type 

industry, and the estate should be linked to the national system or to a 

large urban centre.   Railways are a bonus rather than a necessity, except 

in areas where the hignway system is inadequate. 
Traffic forecasts «nay indicate a need for highway improvements to cater 

for tu. growing industrial and commuter traffic.   The highway authority 

rtould undertake to carry theoe out in a timely fashion.   Where both highway 

and estate are paid for out of central funds, the anticipated cost of such 

improvements will be a factor in comparing alternative sites. 

The site should desirably have a long highway frontage, not to provide 

additional point, of access (which could be traffic hazards) but to aid in 

the promotion of the estate.   Factories supplying local markets will be 

particularly interested in the adverting value of sites on the frontage. 

Airports are growing in importance for induetrial development, not 

only beoauae they permit quick transport to market of high-value-for-weight 

products but because of the readiness of supply of spare, and urgently-needed 

materials.   Al.o, they facilitate .upervi.ion of industrie, .et up by foreign 

capital, which can be important where the purpo.e of the estate is to attract 

outside inve.ta.nt and skills.   Two examples fro» the Shannon Free Airport 

lndu»trial Estate illustrate the growing importance of air transport:   piano. 

are exported by air by one factory which gains .aving. in .peed to market, 

reduced crateage, and reduced breakage, and a data-proce..ing firm punche, 

and verifies card, for American clients, competing successfully over three 

thousand miles in speed and price. 
Accessibility to sea ports i. important, and i. essential for export- 

oriented industries or industrie. u.ing raw material, from over.ea..   Such 

industries will pay particular attention, in choosing a location, to di.tance. 

from port, and frequence, of sailings from the.e port, to variou. de.tination.. 

Oood postal and telephone facilitie. are nece.eary to mo.t industrie., 

and good telex facilitie. to many - particularly thoae with over.eas connexions. 

Actual delivery times of letters to and from key centres .mould be checked, 

aleo, the loading on existing telephone exchanges and whether the., can be 

extended in good time to take the new industrial load. 
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3.    Supplies and service» 

This factor is less likely to relate to raw materials (unless in 

relation to a specific industry or to, say, an estate aimed at using agri- 
cultural producta) than to the availability of industrial hardware and the 

many services on which industry calls * fron stationery to engineering 
maintenance.    Tue study of existing factories and workshops will show the 

supplies and services which are available locally and those which need to be 
provided in the estate.   Typical industrial requirements Include foundry- 

work, plating, Joinery, electrical services, plumbing, and general engineering 
maintenance. 

Most such services osad not be located right beside the estate but 

their value diminishes with distance. 

k.   Local enterprise 

As has been often stressed in United Kations publications, a fundamental 

condition of the success of industrial estate projects is that they should 
be integrated in programmes of broader scope, for instance, programas» of 

promotion of small-seal« Industries or regional planning.   Another condition 
3 8 that regional and local authorities should realise tac role and importane« 

of industrial estates and work to bel« then succeed.   It is conceivable that 
disinterest in industrial development - possibly because of other major pre- 

occupations, for instane«, tourism - would militât« strongly against success 
even in an area favourable in «vary respect, to industrial development.   As 

a rule, interest in industrialisation will be evidenced by the existence of 

plans and projects in this field. 
The best and most helpful indicator of suitability is the existence of 

a local master-plan relating industrial to over-all development.   OB the sit«, 

one can quickly get an impression of how well or badly the local authority 

manages its affairs.   Bousing, traffic planning, roads, health services, 
schools, churches and public amenities are part of the necessary infra- 

structure of industry and their quality will influence its success. 
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Other Victor, .re:    -me. 1*-"- " «l«trlC ï<Wer' ""' """*"' 
.ir «d .e. jort. - keen to lacre... their mrket, volunta bodi« - lor 
io.t«ce, ch»b«r. of coerce - pr.p.r.d to help; .od pr»lu.nt citi»*. 

enthusiastic for the project. 
It is when he is selecting the aite that tbe developer is « the most 

powerful position to get bids for support.   Tnese cao be in »any for», and 

should be taken into the asseesmant. .They can include cheap or free land, 
supply of main utilities to site; development of connecting voad. or needed 
iTsing; fixing of special rate, of local taxation for new industry; provision 

of special educational facilities; supply of power, gas or «fr at low rates; 
direct investit in the project; and support in the promotion of the project. 

The final stases of selection my thus be combined with negotiation . 

5.   Utilities 

Power:   An adequate and dependable supply of electric power 1. ess«tlal. 

fbi. *wüÜ favour site, near power stations or naia hlgb-t^ion lines.   For 
average »mil-scale to mediua-sised industrial enterprises, the available 
canity requirement would be of the ordar of 1 KW per 100 to 200 square feet 
(9 to 16 square »être.) of factory space, assuming full ua. of «odam powered 

equipment. 

Water-    The general water supply pattern of possible area, should first 

be examined in tern, of rivers, reservoir, and sain pipe-lia«..   The nearer 
the site is to a main supply, the better.   In the absence of an existing supply 

the fea.ib.Uty and costs of the required water will call for a specialised 
engineering study.   The requirement for drinking and sanitary need, only would 

be about 10 gallon. (*5 litres^' per worker per day.   Water will al.o be 
required for induetrial purposes, fire-fighting, landscape «aiate nance and 

possibly factory cooling.   These demand, will vary greatly according to 
industry types, the estate plan, and the estate location.    Wnile there is 
therefore a danger that any figure might be aisleading, it is necessary to 
bave .cae preliminary planning guide in order to estimate likely total deaand. 

2/    one imperial gallon .   O.O^^ hectolitre. 
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An industrial development vita mixed light-to-medium industry, with no very 

special water requirements (as would be the case for paper-making) and ignoring 
factory cooling, would have a total requirement of from jQ to 80 gallons 

(1^6 to }6k litres) per worker per day: a figure of 6o gallons (275 litrea) 

could be used in preliminary estimates. 
Sewerage:   Sever capacities (apart from storm water which may be treated 

separately) can be taken as equivalent to the water supply.    If there la no 

existing system adequate for «he new development, proximity to suitable dispo- 

sal pointa (sea, or large rivers, or land areas for treatment) will be important 
It is assumed that all industrial effluents will be treated, if necessary, to 

conform with standards of acceptability for the general tyatem. 
Qas:   das can be a useful bonus, necessary to a minority of firms, but 

the increasing use and availability of bottled gas reduces the importance of 

a town supply or of piped gas on the estate.   Ins attraction of natural gm* 

must be related to the probable duration of the supply. 
In estimating utility requirements, allow for the bousing - if any - 

to be built in association with the estate. 

6.   Climate 

In general the climate will be suitable for industrial development if 

people are already working there successfully.   It may be necessary to remember 

this, particularly if the site location is being determined by somebody from 
a more temperate area.    Industry has developed most rapidly in climates which 

were not only harsh, but which added to the cost of production the need for 
heating factories.   Hotter climates, particularly with architectural advances 

in the insulation and cooling of buildings, should be as suitable for industry. 
Records of wind velocities and of earthquakes may be important not only 

in relation to site selection but in relation to building design. 

7>   Educational facilities 

These are referred to in part in connexion with section l "Labour Availa- 

bility- and section k "Local interprise".   Educational facilities at all levels, 

and particularly basic and technical levels, are important. 
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The existence of a university or a higher technological college is an 

attraction to »any types of industry.   Qualified »en can be recruited readily. 

Top level technological advxce can be obtained fro« staff, and research and 

testing facilities are normally available.   Special courses can usually be 

provided to meet specific industrial requirements. 

Ö.    Land availability and costs 

In determining the size of the land, coneidemtion should be giva* to 

tu« re^Ormu for expansion and to the cation what*« raaanra Und 
abould b. bought at th. same tima,   usually it should, becauae tha induftrUl 

project will increase land values around it, and becauae toning or flaming 
controla may not be strong enough to protect the land fro. other development. 

IB the absence of such controls it will probably be necessary eleo to acuire 
a "buffer sons" around the estate, particularly along bigamy approaches, to 

prevent undesirable growth in the surroundinga. 
H» cost of land, relative to the total coat of the projeet, ia unlikely 

to be a major determinant of location unless the site adjoins a large city. 
If it is associated with a large urban development, slum clearance or rede- 

velopment schemes may indicate possible sites. 
Land ownership ie likely to be more important and a aite which would 

involve aeveral different owners, possibly with unclear or complicated titlea, 

could mean long and aerious delays in starting the project,   the fewer the 

owners the betten and best of all if the state or the local authority own. 

the land. 

9. Bite suitability 

The ideal site will be level but well drained, with aoil of good bearing 

quality and an arable top-aoil to facilitate landscaping. 
It ha* been recommended that slopes should not exceed 1 in 10.   A slope 

as steep as u s would cavise serious difficulty where large floor areas are 

required and particularly where factories will be expanding.   Slopes of more 

than 1 in 15 or 1 in 20 will call for expensive "cut *nd fill" and wiU 

sariously interfere with access to factories from various points.   The site 
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should not be subject to flooding or subsidence.   Test bores vili be required 

to determine soil bearing conditions.   A hearing capacity of about one ton per 

square foot would nonaally be ample.   Filing should not be required for 
two-storey buildings or for normal Industrial floor loadings.   Taller buildings 
are the exception on most modern estates and the extra coat of piling for 

these Is not likely to be significant in the total. 

10.   AvaiiaPixxvy o» punning mavcriaAs mus ¿*PPUT 

The slim of building Jobs already carried out, mad their cost, will be 

the bast indicators for estate construction.   In the abamnce of such data 
a careful examination of lcoal materials, of the feasibility aad coat of 
transportiag non-local materials! and of available building skills will be 

required,   mia survey My determine the design of buildings:   a good architect 

can design adequate factories which can be afectad Largmly by unskilled 

if 
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IV.    PLAHHINO THE ESTATE 

1.    The Standard Factory 

Whether or not th. eetate it to contai* pre-built itandard fnctorie. 

.hould te decide befor. pUnning b*lns.   Thi. vili depend upon ti» purpoee 
of tua «taf.   An e.t.te for the development of «all-.cal. induatrie. in 

a developing country will uaually f-tura atandard factor!«., th. extra coat 

being considered as a nacaaaary promotional expenditure. 

In favour of standard factories 
Tb. arguments io fmrour of pre-built atandard factoría, ara »everal 

and weighty: 
It bat own demonetrated widely that a graat variaty of 

industrial operation, can be carried out efficiently in nca-.peciali.ed 

specialised building!. 
Standard motorie, can readily be leased, saving to. 

industrialist capital expenditure at a developmental .tag. 

which aakas great demands on hi. capital.   (Hon-itandard 

factories can aleo be leased but only to a specific type 
of tenant and r.-lea.ing, if neceaaary, will be aore difficult.) 

They enable production to etart ouicxly - often a requirement 

for new industrial projects. 
They avoid problem, and effort for the industrialiat in a 

field in which b. i. unlikely to be experienced - that of con- 

atruction and arranging for aenricaa. 
Tney can b« ao planned a. to facilitate expansion, even 

where this is not forecast by the industrialist. 
They will improve standard, of working condition» and hence 

of productivity In industry.    (But with rtstraint - la viennesi 
would be uneconomic for the developer and the industrialiat). 

Xbey give the developer better control of the appearance, 

facilities and amenities of the whole estate. 
Rentals cam be adjusted according to the purpose of the 

estate, whether it i. to encourage a particular induatrial 

development or to produce a profit. 
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They can reduce the cost and increase the speed of 
building by making possible the use of standard components 

and building methods. 

Sises of standard factories 
If standard factories are to be used, they are the basic building block 

of the estate, or of the part of the ostate which they occupy; and their 

sises should be determined as a first step in planning.   These can vary 

enormously with the purpose of the estate and one estate will normally 

contain several sises. 
It is generally desirable to liait the number of sises of basic units 

on a given «state.   A single, well-planned basic unit can be used In multiples 

to provide a vid« variety of factory sites.   Keeping to this unit will give 

economies in standardisation of components and in construction and will 

facilitât« maintenance and repair.   A well-designed unit can also give t 

pleasing harmony to the estate as a whole and will simplify the layout of 

blocks and buildings. 
It is very unusual for a prospective industrial tenant to have such t 

precis« picture of his requirements as vili enable him to say: "A working 
area of 4,000 square feet would be too amali, but I do not and will not want 
6,000 square feet".   If the area is big «Bough for him, he will usually 
welcome some undefined amount of extra apace even when he is paying rent 
for it.   In a general-purpose estate, therefore, the steps upwards in site 

of buildings can be fairly Urge. 
Typical sises of buildings would be: 

liOO to 1,500 square fe«t (37 to 139 to.uare mstresH f<* ru**l 
crests, ¿or «mall nursery factories in which new industry coulá de- 

velopto a stage of needing larger premises, and for service workshops. 

1,500 to 6,000 square feet (139 to 55? tquar« metres) for 
larger nursery factories, service workshops, and small developed 

industries. 

y   One square foot • 0.098903 square metre; CM foot . 0.304801 metre. 

I 
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6,000 to 25,000 square feet (557 to 2,j22 square metres) 

fox- general industrial development. 

25,000 square feet and upwards - usually in multiples of 

a basic unit of around 10,000 or 20,000 square feet - for 

larger industries. 

Most general industrial estates use mainly basic units of sizes within 

the two middle ranges above.   Mr. Edward D. Mills has illustrated the use of 

a basic building unit of 1*50 square feet (30x15 feet) (kl& square metres) 

as a rural terrace craft unit, doubled to yOO square feet as a terrace work- 

shop unit, doubled agaun to 1,000 square feet as ? terrace nursery factory 

unit, or multiplied to give a standard factory unit of 9,^50 square feet 

expandable to 27,000 square feet.¿'    In practice a larger basic unit would 

probably be used for the larger sizes to give fewer columns. 

A similar approach is to use a few basic sizes in common terraces, with 

non-load-bearing side walls so that they can be removed to allow a firm to 

occupy more than one unit.   Thus a terrace of twelve units each of 6,000 

square feet (557 square metres) might be occupied by five factories each of 

6,000 square feet,  two factories of 12,000 squave feet each, and one factory 

of 18,000 square feet.    Further, the terrace can be so planned that the end 

units can be further sub-divided, say into four units of 1,500 square feet 

each at each end. 
An alternative to terrace planning is to build the standard units in 

lots which allow for expansion.   Typically (as in Puerto Rico) the lot allows 

for expansion of the factory to double its initial size.   These are discussed 

more fully in section ^ below. 
Which of these alternatives is better will depend on development costs 

of the lots versus terrace sites, and will be related to the speed of develop- 

ment.   A terrace provides for economical site use and gives a good finished 

appearance but a terrace with empty gaps m it does not look well.    While the 

completion of a terrace prevents expansion of factories within it, most 

industiM.al-estate-type firms can transfer to larger premises, elsewhere on the 

estate without incurring inhibiting costs or inconvenience. 

¿/     "tlanning, Design and Construction of Industrial Estates with Particular 
Reference to Africa", by Edward D. Mills,  in United Nations, Industrial 
Estates in Africa (Sales No.: 66.11 .B.2). 
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When the sizes of basic units bave been decided, the shape can be 

determined by trial layouts on the site plan. Sides in a 2 : 1 ratio, commonly 

used or approximated, can be used for most sizes. 

Building design 

Detailed building design is proper to final planning rather than to the 

project proposal; but broad specifications are necessary for preliminary 

layouts and cost estimates. Some factors to be considered are listed here: 

Factories will have three main sections: work floor, offices 

and toilets. It is also very desirable that each factory should have 

an enclosed open yard. In smaller factories the office area will 

usually be under the common roof; in larger factories it is desirable 

to roof offices separately because of the lover and hence less expen- 

sive roof required and so that, if desired, they can be built strong 

enough to support a second floor for expansion. 

Roof-supporting columns hinder work layout and work-flow, but 

long spans are expensive; roof spans selected (which determine the 

basic unit) will be a compromise between these two considerations. 

Any column sterilises about 30 square feet (nearly 3 square metres) 

of factory floor around it and therefore involves a cost (which 

should be taken into account in reaching the compromise solution) 

of 30 times the building cost per square feet. Ine economic span 

for larger buildings is likely to be between 50 to 100 feet. The 

bay spacing will be governed by the type of roof and glazing used. , 

Where building widths exceed 30 or Uo feet, or where factories are 

built in terraces, roof glazing rather than wall glazing will be 

necessary. For smaller buildings, Mr. Mills' suggestion for "portal 

frame structures with a bay spacing of 15 feet (k.57 metres) and a 

span of 30 feet (9-3-1* metres)" should be effective. 

Other important recommendations which he makes include: 

"Buildings ¿In hot climates/ must be designed so that 
walls and windows have the minimum exposure to the 
sua by placing the long axis on the average path of 
the sun and providing wide overhanging eaves to create 
shade." 
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"Buildings in any hot climate should be designed with 
cross «ventilation...    In arid regions, where winds are 
bot and dry in summer and cold in winter, ventilation 
openings, windows, and ¿be like can be reduced for 
comfort." 

"Generally,  temporary buildings are not cheap and they 
usually last too long, finally becoming inefficient and 
expensive eyesores."^/ 

Roof heights will affect costs.   Light and medium industry, where 

forklift trucks are commonly used for the movement and stacking of 

goods, will expect heights to trusses of not less than 12* 6" (3.81 metres) 

The costs of existing buildings, and the experience of builders 

in the area, will usually permit sufficiently accurate estimates to be 

made for the project proposal on the basis of specifications in very 

broad outline.   Where these are not available, more complete design 

will be required for costing. 

Floor design will depend on soil conditions.   With reasonable 

sub-soil, a 6-incb layer of dry-fi 11, and a 6-inch to 8-inch (15 to 

20 centimetres) layer of concrete, smooth finish and dust-proofed, 

should meet most industrial requirements. 

The use of air-conditioners or air water-coolers may need to 

be considered. 

Multi-storey "flatted" factories are not considered, as being proper 

to urban re-development schemes rather than to industrial es tatas; as 

such they must form a secondary part of a total city plan. 

Building standards, which will affect costs, have to be fixed in 

relation to the purpose and location of the estate.   For example, if 

an estate is aimed at attracting foreign industry, both standards and 

rents should be competitive with locations in other countries.    If it is 

aimed at promoting local small industry, standards should provide some 

improvement on existing buildings but within cost limits which will give 

acceptable rents.   If it is close to housing, the appearance and standard 

of finirh of factories will have an additional importance.   Also, costs 

of maintenance must be borne in mind at the design stage.   A building 

cheap to build but expensive to maintain could be bad economy. 

6/ Ibid., pages 2k, 25 and yO. 
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2. Roadways 

Roadways must be designed in outline at the preliminary stages since 

their vidths will determine the site layout and, .together wli;h their carrying 
quality, the costs involved.   The main considerations in their planning are: 

They should be adequate for estimated traffic flow and provide 
against congestion between the main highway and any point on the 
estate where goods or personnel will be loaded or unleaded. 

At the same time, they should give economy in development and 
not occupy an undue proportion of the estate area. (Say, not more 

than 25 per cent - a reasonable figure would be 15 per cent). 

They should not contain traffic hasards such as acute-angled 

junctions, multiple Junctions, concealed junction», mixtures of 

pedestrian, bicycle and vehicular traffic, or steep hills.   Traffic 

should Ideally be one-way.   Vehicles should be able to park safely 
without rei ¿Aug on their brakes. 

Road design should provide for the installation and easy main- 

tenance of utilities including water, power «Ad sewerage mains on 
verges. 

They should not be congested by vehicle loading or unloading, 

or by car-parking.   These should be either completely separated 

from the roadway or in clearly-defined docks with limited acceas to 
toe traffic-carrying road. 

During toe first phase of development some roadways may be paved 
only on part of their ultimate widths; but it is necessary to allow 

sufficient right-of-way from toe beginning, with utilities so sited 
that they will not be covered by road-widening. 

These considerations generally indicate a rectangular road pattern 
Insofar as the soase of the site (including the desirability of using natural 
drainage runa) allows.   Cul-de-sacs restrict movement and are undesirable 

where inter-communication between factories and access to central services 

are important, but may be necessary to open up isolated sites and nave 

advantages m eliminating through traffic and in reducing road and utility 
costs. 
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Roadway design is clearly sutject to many variables and can bardly be 

discussed in a general way.   One such variable is whether individual factory 

lota, containing their own car-parking and vehicle-loading areas (section k 

below), or terraced standard factories are to be used. 

In the case of individual lots, roadways serve only for traffic flow and 

the nain question to be decided is whether factory lots should be connected 

directly to the roadway, or whether interference with main road traffic should 

be limitad by providing a subsidiary service road.   Which of these solutions 

is best will depend largely on the sise of individual lota.   It is desirable 

not to have intersections with the main road at more frequent Intervals than 

about 600 feet (1ÔJ metres); but the desirable will have to be relatad to the 

possible in terms of cost. 
fei raced standard factories are used in so many estates (entirely or for 

part of toe estate) that it is worth looking at the road pattern involved in 

SOM more detail.   These call -or two types of roadway, a roadway for traffic 

movement and for access to fronts of factories, with som« car-parking provision 

along the fronts, and a service roadway for access to backs of factories where 

loading and unloading of goods will normally take place. 

Typical croas-sections of such roads are: 

/  Building 
/   Frost 

Í  
000   ^ 

/\ 

ALOBQ FRQHT OF BUILDIWQ8 

Roadway 

Storm Drain 
Footpath 

Grass - Utilities under 

/ 
/   Rear Wall of 
/   Enclosed Yard 

'l n 
0 0 0 

ALOWOREAROF BUILDIIIOS 

Service Road 

Storm Drain 
Unsurfaced except at Vehicle Entrances 
to yard : Utilities under 
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Normally building fronts (and rears) will face each other across such 

roadways, and the section on the left of the road will be duplicated on the 
right.   Car parking area« will be divided up by "fingers** in plan to separate 
them clearly from the road, thus: 

Road 

Car-parking 

Depth of such car-parking areas would be at least 15 feet (4.J? metres); 
16 feet would be better where it can be afforded.   Utilities «re kept under 

grass or unpaved aroas for «may maintenance.   Storm draina may or may not be 

covered throughout, and may or may not feed lato general sewers.   Curb« ara 

normally provided to roads.   Useful dimensions are:   width of truck, 8 feet; 

lane for parking parallel to curb, 10 feet; minimum lane for moving traffic, 

12 feet; minimum curb radius for trucks, 25 feet; for tractor-trailer vehicles, 
kO feet. 

It is desirable to choose a paved road width in use ir general road 
systems in the area.   Drivers will be accustomed to it.   Building, maintenance 

and repair methods and costa will be well known.   Also, roads may later be 

taken over by the local authority.   The width vil? depend OB anticipated 

traffic densities and little guidance can be given.   Existing estates have 
main roads from 24 to $0 feat vide; secondary roads from l& to 38 feet wide; 
and service roads from 10 to 22 fet wide.   (Latter dimensions in the United 
States)• 

Where many workers will be cycling or walking within the estate it will 
be necessary to provide paths separated from vehicle-carrying roads. 

While the street-lighting system will not need to be designed at this 
stage, provision for it must be made in cost estimates.   Increasing machine 

values mean increasing shift-work, and the modern estate will need good 
lighting. 
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}• Railways 

ID practice, where an estate is served by a railway, the railway autho- 

rity will normally be responsible for designing and constructing the stations, 

sidings, and connexions to factories.    It is usual to run rails along the 

rear of factory lots, and it is desirable to sink spur tracks so that waggon 

floors will be level with factory floors. •   Level crossings should be 
eliminated or at least kept to an absolute minimi» so as to reduce accidents. 

**•   Blocks and lots 

Sises of blocks, that is, the areas to be subdivided into factory lots 

to each of which all utilities will be connected, will detemine the road 
plan.   Their long dimension - along the road - will be set in tenas of economy 

of road and utility lengths and ease of access to lots.   Their depth (unless 
determined by the sise of terraced standard factories) will be chosen both 

in terms of economy and in terns of giving flexibility within the rang« of 

factory sises to be provided for in that part of the «state.   Generally, 

depths which will give a 2 : 1 rectangle to individual lots, with the short 

side along the frontage are favoured. 
Lot depths in large industrial estates in the United States vary fro» 

about 125 f«*t to about 600 feet.   Depths in the recently-planned Tee side 

Industrial Estate (United Kingdom) for snail and medium industries average 

300 feet for most sites.   The shorter the depth, the greater the proportion 

of roadways to total area.   An approach to sise for a particular estât« would 
be to take the likely size of factory:    add for trucking and parking areas; 

add for outside storage space (where this is useful).; add for expansion space 

to be provided; add for clear areas to be left around factories:   and establish 

the 2 : 1 rectangle which would give this area.   The longer side of the rectan- 

gle would then be the lot depth which will be the same as the block depth 

y   "Industrial Estates - Tool for Industrialisation" by William Bredo. 
Published by the International Industrial Development Centre of the 
Stanford Research Institute, The Free Press of Glencoe, Illinois, 
i960. 
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where factories have front and rear access; or half the block depth where 

there is front access only. 

What proportion of the total area should be covered with buildings T 

The "industrial park" concept of large landscaped areas around factories may 

be attractive» but too much open space would be a departure free principles 

of concentration, convenience and economy.   Where these benefits are important, 

the less open the space the better.   When we allow for open areas within lots, 

landscaping,  car-parks, roads and loading dock», the built-up area should not 

exceed $0 per cent of the total area; and United Kingdom research indicates 

that the figure should be one-third.   Many estates permit building on no 

more than half the lot; seme allow it on two-thirds. Open space for landscaping 

can usefully be combined with employee recreation areas. 

It is usual to lay down a minimus distance between buildings and roads - 

for example, 75 f«tt on major roads and 10 feet on side roads.   One purpose 

is to preserve access for fire-fighting. 

Expansion can be provided for in terraced factories by using non-lcad- 

bearlng side wall«, so that the industrialist amy reserve the plot beside his 

factory and, «sen it is built upon, remove the intervening wall.   In the 

ernte of factories on individual lots, it is corns*» practice to allow 100 per 

cent expansion space.   If this Is not used, it may be valuable for the 

expansion of the adjoining factory to more than 100 per cent.   If this expan- 

sion allowance is inadequate for a particular industrialist, it will »till be 

possible to make a special arrangement with him. 

5-   Ct*-j«*«APi 

Trends everywhere in car ownership are upwards.   Unless ample provision 

is made now, factories amy be severely inconvenienced in the future - even 

to the stag« of re-location - or very expensive solutions, such as multi- 

storey parking, may have to be found.   It is not necessary to make hard-stands 

for more than current needs but areas must be reserved, possibly as grassed 

areas which can be paved as required.   If is the future they are not required 

for parking they could still be used for factory buildings or other estate 

purposes. 

As guides:   in Puerto Rico one parking space has been provided for each 

12 enployees; in the United States many estate covenants call for one space 

per $00 or 1,000 square feet of factory space, or for every 1 1/2 or 3 employ- 

ees.   Each vehicle parked will require about 300 square feet, allowing for 
manceuvering space. 



Sogli8h 
Pa{je ih 

There are two general types of car-park:    employee parka, which may be 

detached from, but should be convenient to, factories; and visitors' and 

executives' parks, in front of or besides factories.   It is usually desirable 

to provide also for bicycle parking - the small areas involved can be beside 

factories, preferably inside yards. 

Bus lay-bys for taking on or letting off passengers, and possibly a 

central bus parking area and shed, will also be required.   The lay-bys should 

be «paced to be not more than five minutes* walk from any factory. 

If a high level of car ownership is likely, a Radburn layout as adopted 

in the Teeside plan should be considered.   This involves road approaches 

to the backs of factories and car-free areas for pedestrians at the office 

ends.   These car-free areas are finished as pleasantly laodacaped courts, 

and road-noise interference with office operations is removed.   Canteens 

caá also be suitably located facing on the courts. 

6.   Utilities 

In the ideal situation, where the estate is planned in relation to 

total community development, utilities such as water mains and sewerage will 

most economically be provided as part of, or as an extension of, the community 

system.   Only where this is not feasible will an independent system be pro- 

vided. 
Water and sewerage mains (and power mains, where these are underground) 

together with gas pipes and steam supply pipes, where they are provided, 

should run alongside roads, preferably under grass or unmade ground for easy 

maintenance access.   Estates where buildings have deep set-backs from road- 

ways (say 100 feet) may be an exception.   In large estates with several utility 

mains, underground walk-ways may be considered, but these are extremely 

costly. 

Water 
Where expensive treatment is needed for available water, separate systems 

for potable and non-potable water may be desirable. Supply needs of blocks 

and of factories can be estimated as indicated in part III section 5 to deter- 

mine the sizes of mains. There may also be insurance requirements which 

would fix minimum sizes for mains. 
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Where economically feasible, "ring" systems of mains should be used to 
reduce the danger of supply interruptions caused by pipe breaks,  to enable 
sections of mains to be shut off for maintenance, and to prevent pressure 

drops when users at different positions on the line are drawing water at the 
same time. 

Sewerage 

Pump houses and treatment plants should be planned to minimize pipe runs 

while avoiding nuisance from smells.   Capacities required from any area can 
be taken as equivalent to the water supply to that area. 

Usually the system will be designed to accept normal domestic sewerage, 

and trade effluents which do not conform to acceptable standards should be 
treated by the factory concerned before entering the system. 

Where large quantities of trade effluent are anticipated, a separate 
disposal system for these may be worthwhile but is expensive. 

Whether or not storm-water drains are connected into the sewerage system 

will depead on total run-off and rate of run-off of storm vrter. Most often, 
toe storm-water system is beet kept separate. 

Power 

It coats much more to bury electric cable« than to rua them on overhead 

poles, but the extra cost may be justified by greatly-Unproved appearance and 
greater safety.   Ibis is particularly so in densely-built estates - for 
example, where terraced factories are used. 

Distribution sub-stations, at which higa voltages are reduced to user 
voltages, will be located on the estate in accordance with the anticipated 

load pattern.   Main line capacities can be estimated as indicated in part in 
section 5.   Close co-ordination with the electricity authority is planning and 

in providing for growing loads will be essential.   As with water, ring system 
of distribution are very desirable. 

Steam 

Consideration may need to be given to the supply of steam for industrial 
processes and factory heating from a central boiler house.   This may be an 

economic proposition for a densely-built development, where pipe runs and 
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consequent losses will be «11, and where it i. possible to estinte closely 

in advance what total reo.uirea.nts will be.   Otherwise it will be necessary 
to install or provide boiler capacities for the maximum possible load, which 

aay never be reached,   unless steam is produced in conjunction with the 
generation of electric power, it is unlikely that a central station will be 

able to compete with individual oil-fired boilers in factories. 

7.   Zoning 

The planned separation of different types of industry will: 

- Minimise nuisances caused by smoke, dust, noise and odours 

(clean air is required by many «Odern industries «ad can 
only be provided by eliminating or separating out source! of 

air pollution at a sufficient distance)}. 
• Minimize risks from fire or explosion; 
- Reduce traffic hasards (for instance, by separating road 

and rail); 
- Enable needs to be net most economioally (for instance, by 

grouping heavy steam-users around a central boiler plant, 

grouping rail uaers together, grouping nursery factories near 

common service facilities); 
- Provide the most attractive over-all appearance for the astato 

for instance, by zoning standard factories according to siso 
and separate frcm individually-built factories which are likely 

to be of miscellaneous styles) * 
Zoning of factories together merely because thsy bava like proiaetm is 

not recommended.   Industrialists probably prefer to bo at m distaros fren 
other factories using the same skills because of possiblo uossttUag effects 

on workers. 
Zoning is therefore partly a matter of prior planning and partly a 

matter of selection of industries and their allocation to suitable sites. 
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Ô.   Estate services 

The extent to which services «hould be supplied by toe estate developer 
will depend on the purpose of the «state sad on the availability and quality 
of services from comercial firms, the local authority and the state.   Services 
can also be provided by co-operative arrangements between factories.   To the 
extent that these sources can supply the needs, they can be rented premises, 
or licenced to operate on the estate*   Tais vili minimi M the developer's 
commitment and at the same time enable him to secure a return from profitable 
services.   Industrial services such as foundry-work, forging and woodworking 
may be provided by commercial entrepreneurs, if there are sufficient oppor- 
tunities, or by the sponsoring authorities if the estate is aimed at promoting 
small industry development. 

The following list covers the most importent services provided em 
existing estates« 

- Removal and disposal of industrial wast«, combined with salvage. 
- Fire and police protection. 

'iF^sma w^s^mnmnv e 

- Bus terminal for commuter traffic. 
• Beatable warehouse apace. 
• Health service, ranging from first aid station as a minimum to 

fully equipped medical and dental facilities. 
• Post office and telephone/telex exchange. 
- Bank, shipping and insurance agencies. 

- Central garage for vehicle maintenance and repair. 
- Training centre. 
- Building and maintenance service. 
- Customs and excise office. 

- Supply depots for industrial hardware, machines and general equipment. 
- Recreational centres and playgrounds. 
- Children's eriche. 
- Central office services (ranging from translating, typing, duplicating» 

and printing, to data processing with the possibility of a computer 
service). 
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- Meeting rocana, club rooms. 

- Advisory services and assistance in recruitment and selection, 

«age determination, industrial relations, welfare services, 

selection and installation of machinery, methods improvement, 

supervisory training, business finance, production management, 

and marketing. 

- Foundry to supply ferrous and non-ferrous castings. 

~ Common leasing shop to lease out portable tools and other machinery, 

witti skilled operators to guide in use. 

• Woodworking shop. 

- Forging and heat treatment shop. 

- Toolroom to supply dies, Jig»» »tc« 

- Research and testing centre; technical library. 

- Weighbridge. 

One of the advantages of an industrial estate is that firn» there can 

use spare production capacity in sub-contrac ting for, or suppling parts to, 

other firms on the estate. For example, a firm with a plating plant or 

injection-moulding machinery may not have full use for it, but can offer a 

service to other firms. Thus, the total productive capacity of the estate is 

better used. Over-supply of central manufacturing services would bring the 

opposite result - under-utiliaation of resources - and therefore must be 

guarded against* 

The siting of central services requires careful thought. A "central" 

canteen must be sited in relation to walking distances and the length of the 

lunch-breaki on a large estate this will call for more than one canteen. 

9. Phasing estate development 

The cost of developing land (providing drainage, roads and utilities) is 

high and therefore development is normally carried out in stages related to 

the rate of growth. Bo general rules can be laid down, but certain points 

might oe borne in mind: 
The best attraction to industry is to have successful enterprises already 

on an estate, in a pleasant environment and supplied with all necessary utili- 

ties and services. Therefore the first phase should be achieved quickly and 
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should be reasonably complete In itself. Development work on the first 

phase area should be completed as quickly as possible, so that buildings 

can be erected in an area free of heavy builders1 plant and excavations and 

the dirt and inconvenience that go with them. Grassing, tree-planting and 

any other landscaping should be commenced as soon as possible, if necessary 

fencing the areas involved against disturbance by building operations. It 

should be possible to route constructional traffic for further areas around 

rather than through the first area. To achieve better promotion of the estate, 

the first phase area will probably be located near the main highway. 

These considerations serve as a guide to the sixe of the first phase area. 

This area should not exceed what can be completely developed within two or 

three years. The size of successive phases to completion need not be deter- 

mined in advance - experience will permit more accurate détermination * but 

the over-all plan should permit development in logical steps, building work 

being separated from area development as far ma is possible. 

Some works may need to be carried out full-scale at the beginning - 

for instance, embankments to prevent flooding of the area, or main drainage. 

Other works, such as watermains or main severs, may most economically be 

carried out in full scale at the beginning as the pipe sis« normally will not 

greatly affect the cost of pipe laying. Road« may be widened in accordance 

with growing traffic demands. 

It is essential that utilities be phased so as to be ready in good time 

to meet requirement». If early industries encounter grave difficulties from, 

for example, lack of water, the estate will acquire a bad reputation which will 

be difficult to overcome. 

Similarly, the need to phase housing and community development to Indus- 

trial development calls for, at toe very least, dos« co-ordination between 

the estât« agency and the housing agency; and may indicate that one agency 

should accept responsiblity for both. 
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V.    OPERATIONAL CONSIDERATIONS 

1.   Restrictions 

Restrictions on the activities of estate industries are necessary in 

their own interest, and a good code of restrictions will enhance the attracti- 

veness of the estate to industry.   These can be in the for» of covenants 

between the industries and the estate agency;    restrictions built into leases; 

or licencing arrangements.    They will also call for screeaing of prospective 

occupants.   Whatever the mechanisms used, the restrictions should secure the: 

Avoidance of nuisance - smote, dust, smells - rfhich would affect the 

operation of other industries. 
Avoidance of hasards - fire, explosion - which could endanger 

neighbouring premises. 
Haintenance of appearance of the estate by preventing unauthorised 

building (including fences and walls); by controlling sign-boards and 

advertisements; by preventing the dumping of waste; by limiting the 

uncovered area which may be used for storage; by providing for the 

preservation of landscaped areas; by specifying building set-backs; and 

by limiting building to a stated proportion of the lot. 

Maintenance of utilities by preventing the disposal t>f harmful 

effluents into sewerage systems, and by enabling control to be exer- 

cised where necessary in the use of water - for example, by forbidding 

carwashing. 
Maintenance of leased properties by preventing unauthorised inter- 

ference with building structures; by restricting use of buildings to the 

purpose stated in the lease; by preventing unauthorised subleasing; and by 

requiring tenants to keep buildings in good condition. 

Maintenance of any necessary degree of compatibility between fac- 

tories; for example, by ruling out very large firms which might dominate 

the estate or too many firms producing the same goods. 

2.    Rental versus selling 

Whether it is best to rent buildings, to sell buildings, or to lease 

sites on wbn-h the industrialist will erect his own building, depends on the 

purpose of the estate.   Frequently it is desirable to offer all possibilitiea. 
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Retting of standard buxldings has advantages for the developer ana wr» 

industrialist. Standard buildings may, of course, also be sold. It is argued 

that the ownership of buildings ties the industrialist more effectively to 

the estate and to the community, and that he can more readily locate elsewhere 

when he is the tenant of a rented building. This is not necessarily so. 

Ownership of a building gives the industrialist an asset which he can sell, 

and by doing so he nay move more readily. 

Where the estate agency retains ownership it can participate in rising 

property values, adjusting rents upwards on termination of leas« agreements 

or on changes of tenancy. 

The major argument in favour of telling (and circumstance» may make it 

an over-riding argument) is teat the estate agency recovers its capital 

investment more quickly and can re-invest it, if desired, in further develop- 

ment. 

Leases can be drawn to covar any period of years - a lengthy period, to 

tie the industrialist to the •stata, or a short period to encourage entre- 

preneurs i.n risk ventures and to enable rent adjustments to be made more 

frequently. All leases should be terminable on consent of toe lessor, for 

example to enable a tenant to move to larger premises on the estate or to take 

account of a tenant's inability to continue through causes outside bis control. 

Where standard buildings are leased, it is usual to complete them to a 

"shell" stage with final partitioning, electrical work, finishes, and the 

like to be decided in agreement with the tenant, or to be provided by the tenant, 

Special finishes, or alterations to the building, may involve increased costs 

which might not be of value to any subsequent tenant. It is good polle/ to 

separate payment for these "extras" fron "standard" rental and to collect it 

over a short period. 

Options to buy may usefully be incorporated in lease egreemeat», to give 

the attraction of greater flexibility in arrangements and to enable the indus- 

trialist to defer capital commitments until his expensive establishment phase 

is past. They are usually exercisable only within a limited period, say five 

years. The selling price at each year is fixed in advance and the extent to 

which this is made attractive (for instance, by allowing for rental peyaents 

already received) will depend on the rental or sale policy of the estate agency. 
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Rental charges need not be uniform over the years, and may be scaled 

upwards so that the industrialist's burden will be easel in the establishment 

period.    The level of rents may be subsidized,  initially or throughout, as 

part of a policy of encouraging industrialization. 

Nor need rental charges be uniform over the estate - tttfy may be scaled 

according to location, for example, with higher rents for buildings on the 

frontage of the estate or near central facilities. 

It is frequently desirable to grant industrialists options on land ad- 

joining their buildings, to facilitate expansion.    The charge for options . 

should take full account of the development costa of land, uniese a subsidiza- 

tion policy applies.    If it does, the option period should be strictly limited 

to encourage rapid full development of the estate and to prevent unsightly gaps 

in development.    The option can be extended in individual cases if desired, 

possibly at a higher charge. 

¿.   Administration 

Tta« skills required and the demands on management la developing an 

estate are different from those needed for operating the estate.   Unless 

tine estate is a very large one, involving new construction and heavy promotion 

ovar a i?og period of years, it is desirable to think of these requirements 

separately, even though they may be supplied by one administration. 

Administration at the stage of construction and Initial promotion - the 

need for which ends with full development of the estate - can often best be 

supplied by a national or regional agency responsible for the development of 

several estates.   However, this carries the disadvantage that «hose responsible 

for shaping the estate are not directly responsible for its successful adminis- 

tration • there is much to be said for having the long-term administrator 

closely involved in planning and construction. 

The change in management requirements as the project progresses through 

planning, construction, promotion and growth to completion Indicates the 

desirability of having u flexible administrative and technical force.   This 

can be provided by using consultants and contractors wherever feasible rather 

than building up a large "permanent" amdini strati on.   Even for continuing tasks, 

such as building maintenance and landscaping, the trend is to have these done 

by contract in accordance with carefully-written specifications. 
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Whether or not the estate is being established by a central agency, there 
will be need for a strong local estate management with wide powers,  subject 

to any necessary over-all policy, to promote the estate, to negotiate contracts, 
sales and lease agreements and to ensure the effective running of the estate 
as a whole.   Depending on the purpose of the estate and on the need to co-ordi- 

nate industrial development with outside community development, it may be 
desirable to set up a local board of management which could include representa- 

tives of the local administrative authority, utility and transport authorities 

and local commercial interesta as well as of the estate authority. 

The tasks which may devolve on the permanent estate management will 

include: 

Construction of new buildings and utility in successive phases 

of development. 

Maintenance of buildings, utilities, and landscaping. 
Supply and administration of services. 

Promotion of the estate, 

negotiations of sale and lease agreements. 

Co-ordination of outside services, such as transport for workers. 
Examination and approval of proposals for alterations to buildings, 

siting of advertisements,  sign-boards, and so on. 

Application of controla to ensure that all conditions of tenancy and 
restrictive covenants are kept. 

Collection of rentals and service charges and preparation of 

control accounts. 

It is not possible to generalise in regard to the sise and organisation 
of the management structure, which will vary according to the sise of the 

estate, whether lease or sale policies are followed, and the extent of the 

services supplied directly by the estate agency.   In developing the management 

structure it will probably be better to work back fro» the "developed estate" 

situation rather than forward from initial needs. 
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VI.    SPECIALIZED ESTATES 

Specialization can be in terms of purpose (for instance, an industrial 

nursery); products (for example, in order to use certain resources such as 

petroleum by-products); skills (for example,  to make more effective use of 

handcraft skills such as carpet-making or voodcarving) ; or location (for 

instance, a port location).   Some considerations relative to this last type of 

specialization will be reviewed here, noting only that the other types, 

while having possible advantages in particular circumstances, may have the 

serious disadvantage of lack of diversification and hence lack of stability 

in times of recession in an industry. 

1.   Port estates 

Seaports are specially attractivt to industrias handling heavy or bulky 

loads, auch as heavy engineering, milling and many chemical industries.   They 

are also attractive to export-oriented industrias and, of course, to industries 

supplying shipping needs.   The attraction la greatest when the port has a 

high frequency of services and Is capable of handling large vessels. 

The problems of industrial estate development near such sea ports ara 

unlikely to be those of attracting industry (provided the labour supply is 

there) but rather of estate planning in relation to high land costs, existing 

development, restricted space, public amenities, and integration with port 

facilities such as docks and warehouses.   In most such places, therefore, 

estate development will definitely follow port development and the authority 

concerned will be the port authority.   Where port facilities are non-existant 

or undeveloped, but where they could be provided and possibilities for industry 

are good, industrial development may be a primary concern, as was the case in 

the Italian port of Marghera.   The success of Marghera is based on offering 

bulk industries (chemical, metallurgical, petroleum, etc.) their own waterside 

frontage and enabling them to provide directly all loading and unloading faci- 

lities. -' 

y   See "The Port and Industrial Zone of Marghera", by Q. Qiavi, in Unitad 
Nations, Industrial Estates In Asia and the Far East (teles Ho.i 62.II.B.5). 
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2.   Airport estates 

Rather different considerations generally apply to airports, which are 

becoming increasingly attractive as estate locations.   Airports are never and 

will normally have less existing development on their perimeters - indeed, they 

are often deliberately separated from existing communities.   As well as the 

location advantages already mentioned, they are usually served by good high- 

ways which can also serve for the initial development of industry.    (But road 

planning will call for special attention to ensure no interruption of the 

necessary ease of movement between the airport's terminal buildings and the 

city it serves.)   The flat terrain in which airports are sited is ideally 

suited to modern one-storey factory buildings with large level floor areas, 

and it permits maximum flexibility in estate layout.   (The flat terrain also 

increases the need for attention to landscaping - trees should be planted at 

the earliest possible stage in the project.) 

Where a new airport is to be built, the possibility of associating an 

industrial estate with it should be examined and, if decided upon, the estate*s 

location, land requirements and general layout should be taken into account 

in planning the airport. 

Industrial location at airports, if planned in relation to runways and 

flight-paths, will not lead to any operational hasards or nuisance.   Aircraft 

noise is usually of little or no concern.   A relevant factor in relation to 

building location is the diminishing need of modern aircraft for a variety of 

runway directions to suit wind direction.   In existing airports a study of 

the recent history of runway use may indicate the possibility of taking one or 

more runways out of commission in order to give wider scope in building location. 

To quote a recent study: "A location which often is a good choice for the 

industrial park is on the side of the runway opposite the terminal.   This is 

particularly true of airports used by air carriers, where diversion of industrial 

traffic from the terminal traffic boulevard is advisable.   Also, in this area, 

airport supporting services are not competing for land to use for activities such 

as terminal auto parking and commercial concessions.   A location in the vicinity 

of the general aviation area has the advantage of being close to the area when; 

the aircraft will be stored and maintained.   This location keeps ground taxi 

time at a minimum." *' 

^     See "Planning the Airport Industrial Park", AC Ho. 150/5070-5, dated 
¡0 September I965.   Published by the Federal Aviation Agency, Distribution 
Section, E-Q - U56, Washington, D.C. 20555. 
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The same study Btates:    "An airport industrial park should be at least 

50 acres to Justify the management effort required for planning, promotion, 

and continuing operation".   This comment can be taken as relating to industrial 

estates in general and therefore would be subject to the «lualif i cations set 

out in part II, section 1. 
Housing, which will often be required at airport locations because of 

their separation from existing locations, will be more subject to noise 

nuisance than will factories.   Noise must be planned for either by keeping 

housing a sufficient distance from flight paths or by insulation. 

Special clauaes will be necessary in restrictive convenants or leases. 

Smoke-emission will generally be completely banned, or possible only within 

approved hours to permit blowing-out of burners.   Radio-emissions will like- 

wise be forbidden.    Special attention will be paid to external lighting and 

illi»inated signs will toe forbidden or restricted in nature or location so 

that there will toe no danger of confusion with airport operational lighting. 

Similarly, specially shaded street lighting will probably be necessary. 

Where the purpose of the estate is the modernising of industry, SA airport 

location can have an important psychological advantage in that the industria- 

list is in daily contact with the still new and rapidly advancing technology 

of aviation through proximity to aircraft activity and the facilities, archi- 

tecture, services and personnel associated with it. 

An airport may provide a good location for an Industrial estate whether 

or not the industries there will use air cargo services.   But the close availa- 

bility of these services remains the most important industrial characteristic 

of the airport.   The type of industry which will be attracted and aided by them 

is, as already mentioned, that which produces goods having a high value-for- 

weight ratio, because the extra cost of air over surface transport will have a 

proportionately small effect on the selling price.   What extern coet can be 

carried with advantage depends on other factors.   Fragile goods are likely to 

travel better toy air, with consequently lower breakage loss or insurance cost, 

or both.   Perishable goods (dressed meat, fish products, and so on) say require 

air transport.    Products subject to rapid fashion change - the colour of . _ 

garments, for example, may gain in competitive advantage by greater speed 
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to market. —' Goods travelling in small lots to widely scattered markets, 

particularly where quick delivery is called for - machine replacement parts, 

for example - may call for air transportation. 
As pointed out in a recently published handbook,  a "full and direct 

comparison of air and surface shipment and distribution goes far beyond a 
simple comparison of transport rates, to cover direct shipping costs, indirect 

costs, and intangible factors". —' 
The authors describe a "total cost approach11 In which the main cost 

elements can be summarised as follows: 

(a) Transport charges. 
(b) Packing and crating costs.   Packing and crating costs can be 

greatly reduced for air freight, and the weight saving will also be 

reflected in transport charges. 

(c) Pick-up, transfer and delivery charges.   Pick-up and delivery 
charges are usually lesa than for surface) freight, and. there are 

no additional charge)« for transfers between connecting airlines. 
(d) Insurance premiums.    These are much lover for air freight than for 

most surface transport. 
(e) Interest charges - capital turnover.   "The faster goods are delivered 

the sooner capital goes back to work." 
(f) Warehousing and inventory costs.   "The moat immediate and tangible 

savings result from the complete elimination of transit warehousing 

and related handling and wharfage charges,  in the actual process of 
moving goods from cm« place to another.   The second, and usually 

larger, group of savings are connected with storage warehousing, 

tied up with the holding of inventories, particularly in market 

—/   "naif of France's textile exports to the United states new cross the 
Atlantic by air".   TDŒ, 2U December I965. 

—/   «¿ir freight, Key to Greater Profit", by Groenevege and ieltmeyer, 
printed in the United Kingdom by Aerad Printers ami Publishers, layes Road 
SoutbAll, Middlesex, England; 1964, 
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(g)   Charges for documentation.   Much less elaborate documentation is 

needed for air than for surface transportation, 
(h)    Customs clearance costs.   MAt most airports customs clearance takes 

far less time, provided the necessary papers are available and in 

order." 

Industries considering location on an airport estate may not be expe- 
rienced in air transportation and it will be highly desirable to have available 

expert advice to help in assessing the transport economics related to their 
product.   This can be supplied by airline cargo representatives¡ by qualified 

commercial shipping agencies; or by the employment of a specialist on the 

estate staff. 
A final point is that the trend is towards a reducing gap between air 

and surface transport charges for most commodities.   The applicability of 

air transport will extend to a growing number of products and many items are 

now shipped by surface will certainly aove by air in the future. 
The ideal situation is where the estate can be located close to both 

a sea port and an airport.   As well as the communication advantage, toe one 

tends to attract heavier, the other lighter industry so that there will be 
a good diversity of industrial development and a good balance between male 

and female employment.   Close organisational co-ordination between the port 
authorities and the estate authority will be vital and the project is likely 

to have greatest over-all success where there is one authority responsible 

for all elements. 
The possibility of giving the port estate duty-free status may be .on- 

sidered.   This isolates the estate, in customs terms, from the remainder of 
the country and permits import of raw or partly-manufactured materials without 

payment of duty.   Duty only becomes payable when the products leave the estate 

i'or the rest of the country.   Dutiable goods coming into the estate from 

other ports can be brought in under bond. 
Where the industries are primarily concerned with the home market it 

is doubtful if duty-free status gives a worthwhile advantage.   The benefit of 

the delay in duty-payment on imported raw materials will be offset by the work 

associated with customs clearance of goods to and from the home market.   On 

the other haw-, where the industries are mainly exporting and are likely to 
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require substantial importa, duty-free status can give deficite advantages. 
If these are to be fully realised it ie essential to have a high-level 

cuetoni officer on the estate, charged viti) advising and assisting the fin» 
there, and to have miniaran formalities associated with iaport and export 

clearances - only those formalities necessary for the collection of needed 
statistical information. 
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VII.    COMPLETION OF PROJECT PROPOSAL 

Time and cost figures have to be applied to each element planned. 

Figures should be obtained from experience in the region relative to each 

aspect of the work, and applied to the quantities or personnel involved 

in the proposal.   Circumstances will dictate the limits of accuracy required: 

the closer these are, the greater will be the time and coat involved in 

preparing the proposal. 
Following on acceptance of the proposal, the next stage will be to 

prepare an over-all master plan related to each phase of construction, 

charted time schedules for each contract (at least simple bar-charts, though 

the complexity and cost of the project will probably Justify more sophisticaUd 

critical path analysis techniques), and detailed contract drawings for the 

first phase.   At the same time, toe organisation will be set up, any necessary 

legislation obtained, and land acquisition completed.   One of ta« first 

tasks of the new estate authority will be to design its promotional com- 

paign and to commence it in a timmly fashion. 
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