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PRE-PROJECT PLANNING FOR INDUSTRIAL ESTATES
INTRODUCTION

This paper sets out the main tasks to be performed in the pre-project
planning of an industrial estate and scme of the main considerations vwhich
must guide the performance of these tasks. It therefore describes the work
involved in producing a "project propossl”.

A project proposal is a statement wﬁich enables those who must supply
the finance and the suthority required to implement an industrial estate
project to juige its merits. Its preparation is a complex job. There are
80 meny varisbles in industrial estate planning that there are numerous
possible solutions. In & given sst of circumstances, the essential thing in
vorking out the most approjriate solution is to ask the right questions about
epch important element of the problem. In any given problem, it shouvld be
fairly easy to determine vhich elements are important aud which are not.

In this paper, an attempt is madz to set out all elements 0. possible
importance in planning snd scheduling an industrial estate project, vith a
viev to providing s frame of reference for the suthority .nitiating the estats,
by setting the planner's terms of reference; the planner, by providing aim with
s check-list vhich may be refined or corrected by his own knovledge snd expe-
rience; and the Seminar, to facilitate its discussion of the corresponding
agenda item.

In preparing the paper the author bas relied hesvily on publisbed vorks.
A list of those found most useful and to vhich indedtcdness is acknovledged
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 the views of the United Natious Secretariat. The paper
cannot be reproduced without persission from the United Bations Secretariat.




English
Page 2

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 frcm provision of a few partially-developed acres
as a site for industry to comstruction of a fully-developed estate with pre-
built factories and a complex rauge 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.

1. Contents of the Rroject proposal
A project proposal may include any or all of the following
elements:
- Statement of terms of reference and, if chese do not make it
clear, of the purpose of the industrial esiate and the area
required for it.

= Description of the general ares (town or region) chosen for
the induscrial estate location; its advantages and disadvan-
tages; and why it was preferred over other Possible areas.

« Description of the site proposed, in words and drawings;
and of the altermative sites over which it was preferred.

= Reasons for selecting the proprosed 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 *otal 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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Des~ription of necessary utilities to be provided -
roads, water, power, draioaye, severs, and so on.
Reasone for providing or not providing ready-built
factories.

Description of common service facilities recommended,
Justification of the proposals and recommendations as
to how the facilities should be provided.

Estimate of the time required for each stage of work
from inception to first occupatiocn and to completion.
Recommendations in regard to the selling or leasing
of sites or buildings, and charges for services.
Proposals for promoting the estate. If this cannot
be done successfully within the framevork of existing
lavs and egencies for the promotion of industry, a
statement of vhat wider Provisions might be needed.
Recommendations with regard to the organisation
required for the comstruction, operation and mana-
gement of the estate.

Proposale for coatrols, including restrictive clauses
in lease agreements or covenants.

Estimate of the capital cost of vorks for the first stage
and for total development.

Estimate of operational sadministrative and promotiocnal
costs.

Overall estimate of income and expenditure; and of the
return oo investment (short-term and long-term) which
can be expectad. ‘

Reccmmendations with regard to financing.

Statement of the benefits to be expected other than
direct financial return, such as employment created, aand
contribution to local taxation.
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2. Purpose of the industrial 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 ve 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 is
& team required ¥ Should the planner provide oversll economic
substantiation, or is this available frcm an earlier regicoal
study ? What are the skills required - economics, architecture,
engineering, town-planning, sociology, traffic-planning, or
oihers 1 Specialiged skills may of course be needed to follow
on the pre-project plan, but the statement of the objective
will determine those most important frcm the beginning. If the
planper is not given such a statement he must obtain it.

A discussion of industrial estates policies does not belong
to this paper, 7but the following list of objectives - some of
which may be combined - indicates the variety of progreammes in
vhich industrial estates may play a role:

- Implementation of a policy of population distribution

at the regional or national level.

- Bncouragement of industrial growth in particular areas

to provide employment +here 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-gcale 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 resources such as timter,
minerals, oil, by a concentration of user-industries.

- Provision of conditions which will attract foreign
investment and entrepreneurship.

- Positive szoning of industry in relation to town
plaoning, urban renewal and slum clearance schemes.

- Decentralisation of industry as a counter to urban
concentration.

= Diversification of industry in & givenm locatiom towards
greater stability of employment and trade.

- Exploitation of sdvantages of locations such as river,
ses Or air ports.

< lsprovement of vorking conditions in industry.

= Increase of tax income to mumicipal and other authorities
by encouraging nev industries end facilitating the
expansion of existing oues.

- 8trategic distribution (in a military sense) of iandustry

| and/or of population.

= Achievement of commercial profits ia privately-sponsored
industrial estate projects.

Any industrisl estate is part of sn economic and social enviroament
extending initially over the area from which its labour is dravn, then over
areas from which it takes its rav materials, power and industrial services,
and over the ares in which ite products are sold. It is necessarily a part
of the many econamic and social activities of its eaviroument. The foraer
may include other industry, agriculture, distribution, services and touriem.
The latter include housing, education, health services, recreation.

Ideally, planning should be for the region first ari ly subseguently
for the estate - or, sometimes, system of estates - vhich will form part of
and help bring about the total physical plan for the region.
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A regional development plan bas 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 (Ihnnge from
the present to the proposed situation."” P

It is clearly more 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 wkich 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 & system of industrial estates for
a given region (or country) rather than a series of
individual industrial estates to be planned successively
'as 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
the infra-structure and services.

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

capacity.

}/ See Report on United Nations Mission on Urban Policies and Regional
Planning in Japan, 1964 - TAO/JAP/1.
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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 ecomomic plan,
economic goals and obJjectives 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 teke into account such factors as land
capability for agricultural use and other competing
claims. It will also consider such factors as topo-
grepby 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 aloug
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 compouent 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 the over-all urban
pattern of the broader region within which it is
located.”

Clearly, regiocnal planning andthe above principles would provide the
best basis for determining industrial location and for selecting the locatiom
and sige of the estate. It would emable the 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 sround
the estate) and to secure desirable development (for example, of new housing
zade necessary by increased employment and standards of living).
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This paper must also, however, take account of situations where the
planner may bave 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 size of the estate may be pre-determined. The
following sections are therefore set out to cover all possible situations
in & general way but should, wherever suitavle, be applied in the light of
the principles and methodology quoted above.

Ae a minimum, in the absence of an over-all plan, the planner will
bave to take account of the immediate environment on housing, transport
facilities and amenities. Unless be engages in this wider study, what would
othervise be an ideal estate could be choked by uncontrolled growth or
starved by inadequate growth in its surroundings.

An illustretion of the desirability of over-all planni.g is given by the
relationship between manufacturing industry and tourism, both of vhich may
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 ve may not
bave the other. For example, Puerto Rico pramotes industrial locatiom,
tourism, and rum 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 resil end 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 comditions for both.
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IXI. PRE-PLANNING SURVEYS

1. Bise of industrial estates

In some cases, the size of an industrial estate may already have been
determined for & particular location. For example, the planner may be told:
"We bave 80 acres at this port on vhich we want to build an industrial estate"
or "We want & 100-acre industrial estate here as part of the plan for this
region”.

In such cases, the planner must verify that an estate of that size is
economically feasible and can de supported by the existing infra-structure
(1iacluding population) in terms of criteria for site selection such as those
set out in part III below. If any part of the infre-structure is inadequate,
be must state vhat is needed - for example, better roads or greater pover
swWply - and balance the cost of such provisions against the alternative of
reducing the sise of the estate. Whether he determines the balance of advan-
tage in economic or social terms vwill depend on the purpose of the estate, buv
even vhere the purpose is a social one be must set out the cost of acaieving
it.

In a fev cases the sise may be stated wvithout rererence to location.

Yor exssple, it may be national policy to establish & 20-acre (8 hccuru)g/
industrial estate as & pilot project in the pramotiom of small industrial
enterprises, the location to be that vhich offers the best prospect of cuccess.
In this instance the planner's task is to select among competing locations the
one vbich vill offer the best prospects for rapid occupancy of the estate by
efficient and productive small-scale industries.

Again, the size may not be stated but may be deternmined by finance availe
able, or by limiting factors in s particular locstion, or derived from & study
of thes types of industry likely to be available to the location.

It may be that there are no such precise limitations to sise. The infra-
structure may be adequate for & very large, or seversl saaller, estates. In
these circumstances, are there any guides to the ideal size ?

2/ One acre s 0,40UEST 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 &
market for commercial suppliers of materials and equipment and .. ivices to
fpdustry. And the better will factories on the estate be able to avail of
eech other's productive resources &s suppliers and subcontractors, thus tending
to improve the profitability and productivity of all factories. Risk: are
spread better on & large esta%te; the failure of an irdividual firm will have
less effect on the econcmy of the estate and on the commwnity, and vorkers
will get other jobs more casily. In these terms, therefore, the bigger the
estate is the better. ’

But size also has disadvantages. Too great a concentration of workers
in one ares “ill impose strains on housing, commuting, snd traffic movement
generally. These strains may not be removable, or their remcval may add new
costs 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
t0 commute.

One British expert, Lord Holford, bas given as bis personal view that
the optimum size of an estate for light industry is between 50 and 150 acres.
(20 and 60 bectares). "It cen be assumed", he says, "that 100 acres of light
industrial development in full production will contain between 50 and TO
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.”
The @lyde Valley Report recommends that estates should be larger than 50 acres
vherever possible.

Another way of looking at size is from 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 & 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 indvstrial 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, vhere 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 regiom.

The latter may simply he small developed sites located in relation to
regionsl development proposals. Estates in this category will be tied in to
the existing or proposed infra-structure of roads, power, water supply and
severage. Labour will be available from existing nearby villages or proposed
housing developmente. The estates will not call for special infra-structwe
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
e 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 proucessing of agricultural
rav materiale, creameries, and repair vorkshops for agricultural machinery.
They may be combined with supply depote for sgricultural 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 disecocuomies of scale may be offset by social
or economic benefits. This will often be 80 in & developing country where
the purpose of the estate is to promote small industry by providing it with
incentives and services. Slortage of entrepraneurs, 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 be
undertaken at theplanning stage.

3, Workers per acre and balance of loyment

Related to the size of the estate is the question of the number of
workers per gross acre. This vwill of course depend on the type of industry
and on the density of development. Accurate forecasts are impossible but
rough forecasts are usually necessary. As a rule, industrisl estates are
devised for light industries. Heavy industry tends to prefe: less restricted
sites, in terms both of expansion possibilities and of use restrictions, and
in sny case is generally excluded by regulation from the estates. For an
average development, primarily of light industry, & figure of 50 workers per
acre (124 vorkers per bectsre) would be normal vithin & range of from
30 to 7O per acre.

Where existing industry in the region is representative of the type
abd size of industry likely to be located on the estate, & study of its
sige, employment, products, etc. will give more precise data for plamning.

The estimates should show the numbers of men and women likely to be em-
ployed, since in any given social environment there should be & correct
balance of employment of both sexes. These data are important for determining
the types of industry vhich can be set up. There is also a social aspect:
if there are may jobs for women and too few for men, the men will be unable
to support families or vill migrate to places with better prospects, with
consequent social ills. Employment estimates are also necessary to determine
requirements for housing and social smenities.

k. Types of industry

It is a necesssry part of pre=project planning to determine with sone
precision the tyres of industry vwhich may be established on the estate. The
less developed the econcmy the greater is the need for this. An estate
cannot be planned on the mere expectation that industry vwill settle in it;
it must be known that there is scope for specific industries and that the
needs of these industries will be met .n 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 them, for instance,
training centres, supply depots, foundries should be planned in relation to
the prospective industries. Economic surveys are also useful for promoting-
trading betveen firms, subcontracting or co-operative purchasing. And
promotion of entrepreneurship will be most efficient when it is directed
in accordance with & list of industries most suited to the estate.

The surveys may range from the preparation of a list of "1likely"
industries based on natiomal 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, producticn and distribution costs and many other
factors. The site selection criteris listedbelow should be assessed not
merely for industry in genersl but with particular industries io mind.

5. Swvey method

In the absence of & regional plan vhich should ideally precede site
selection and vould indicate at least the genersl 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 favouratle general area (region
or town) and then the choice of the best site there. These stages rougbly
coincide with tvo types oS work: first, the desk research at the centre,
followed by on-tiespot inspection of possible sites apd their surroundings.
Betveen these tvo stages, the data relative to the site selection criteris
vill be collected. How the work vill break down in practice as between the
stages will depend on the relative importance of various criteria (which in
turn will depend cn the purpose of the estate) and cn the availability of
{nformstion - including population and labour statistics, market data and
naps - from central sources.

A most important pert of the second stage vwill be & study of existing
factories and workshops in the aresa. It may ideally form part of the regiocnal
planning approach suggested earlier and in this connexion should provide dats
on industrial type, site sise, present employment, expansion peeds and traffic

\

4
\k
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generating capacity. It will in any case be needed to determine 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 bandi-
craft undertakings into modern manufacturing units.

It should also, at least in the more immediate vicinity of the proposed
location, determine the services and suppliee available to new industry and
give valuable information in regard to parkets. And it should indicate the
skills 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 ares to be
coverad in the industrial survey Or about the depth of the study. Whether
all industries are examined, or all above & certain sige, Oor & sample culy,
will depend on many factors including the availability of statisticsl informa-
tion, the importance of various factors related to the purpose of the estate,
the level of the existing economy, and vhetber an urban or rurel site is

proposed.




III. CRITERIA FOR SITE SELECTION

The criteria listed below, while set out in relation to site selectionm,
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 & 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 vwherever 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 & large basic industry - a steel.works, for example, or a major electrical
generating station. Big projects like these will require tranaport, communica-
tions and other elements of social infra-structure vhich might also serve for
the estate. In this case 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 adequate. To do |
this he needs information oo population trends relating to the rate of matursl
increase or decrease and of emigration or immigration; figures of ucemployed
and under-employed in the various possible areas; and information on existing
employment and on any nev demands on labour supply likely to arise. He should
check on the proportion of the listed unemployed tbat is in fact suitable for
industrial emp.oyment.

Changes in the pattern of employment are jmportant. An ares vhere
employment is declining because of the passing of traditioomsl industry, for
instance, through depletion of minersl resources) or becsuse of technical
change (for instance, the increasing mechanisation of & major industry), mey
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
estizate 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, indusirial workers will form from 17 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
creates 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 pneeded. Information
on vwhere students go at present on completion »f 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 reagsopable commuting distance, unless
housing and community development are an integral part of the industrial
project or unless they are premised (and this is & less sure base) in terms
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 excepiions, consists of low buildings using electric power
in pleasant landscaped surroundings. It is therefore nnncessary to plan it
at a distance from housing. It is unlikely that any estate will be well
Jocatad 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 from 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 housing within a convenient
distance for the general work-force, the alternatives of either providing newv
housing near the estate or improving methods of comsuting 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 meny
the infra-structure is already so burdened that it may be no more expensive
to provide nev houses at the estate than to add them to the nearest town,
particularly vhen costs of commuting are taken into account. These costs
msy fall in part on the industries, in part on the workers, and in pert on
the community at large and represent in total an economic burden which can
be capitalized to relate directly to housing costs. If new housing is pro-
vided at the estate, the planner must be mindful of the need to have &
sufficient population in the nev area to support necessary facilities and
amenities - schools, shops, churches and recreationsl amenities.

2. Morkets and communiocstions

Markets and communicaticas go together because the industrialist is
concerned with accessibility to markets retber: than proximity, though the
latter will be important for small local industry. In auy small firss
frequent contact between the proprietor and his customers is vital. Actual
distance vill also be important where trensport forms & large element of cost
or where products are perishable. The general trend is for the wvork-content
of industrial products to grow and for the relative importance of transport
costs to decline.

Population figures and per capita incomes are not the only indicators
of & market. Large industries in othervise sparsely populated regions for
instance, 0!l installations, or military establishments may constitute
useful markets for many types of industry. Isport-export statistics - ir
available for the ares - are valuable; and inspection of goods on sale im
local shops can provide guidance. The survey of local isdustry will also
give information.
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Highways 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 ratber than a necessity, except
in areas where the highway system is ipadequate.

Traffic forecasts may indicate a need for highway improvements to cater
for the growing industrisl and commuter traffic. The highway authority
should undertake to carry thege out in & timely fashion. Where both highway
and estate are paid for out of central funds, the anticipated cost of such
{mprovements will be a factor in comparing alternative sites.

The site should desirably bave & long bighway frontage, not to provide
additional points 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 advertising value of sites on the frontage.

Airports are growing in importance for industrial development, not
only because they permit quick trapsport to market of high-value-for-veight
products but because of the readiness of supply of spares and urgently-needed
materials. Also, they facilitate supervision of industries set up by foreign
capital, vhich can be important where the purpose of the estate is to attract
outside investment and skills. Two examples from the Shannon Free Airport
Industrisl Estate illustrate tbe grovwing importance of air transport: pianos
are exported by air by one factory which gains savings in speed to market,
reduced crateage, and reduced breakage; and a data-processing firm puncbes
and verifies cards for American clients, competing successfully over three
thousand miles in speed and price.

Accessibility to sea ports is important, and is essential for export-
oriented industries or industries using rav materials from overseas. Such
industries will pey particular attention, in choosing a location, to distances
from ports and frequencies of sailings from these ports to various destinations.

Good postal and telephone facilities are necessary to most industries,
and good telex facilities to many - particularly those with overseas connexions.
Actual delivery times of letters to and from key centres should be checked;
alsc, the loading on existing telephone exchanges and whether these can be
extended in good time to take the nev industrial load.




3. mnes and services

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

relation to & specific industry or to, say, an estate aimed at using agri-
cultural products) than to the availability of industrial bardware and the
many services on which industry calls - from stationery to engineering
maintensnce. The study of existing factories and workshops will show the
supplies and services vhich 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 genersl engineering
maintenance.

Most such services need not be located right beside the estate but
their value diminishes vith distance.

h. Local enterprise

As bas been often stressed in United Nations publications, a fundamental
condition of the success of industrial estats projects is that they should
be integrated in programmes of brosder scops, for instance, prograases of
promotion of small-scale industries or regional planning. Another condition
is that regional and local authorities should realise the role and importance
of industrial estates and work to help them succeed. It is conceivable that
disirterest in industrial development - possibly because of other major pre-
occupations, for instance, tourisa - would militate strongly sgainst success
even in an area favourable in every respec. to industrial development. As
a rule, interest in industrialisation vill 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. On thc site,
one can quickly get an impression of how well or badly the local suthority
manages its affairs. Housing, traffic planning, roads, healthb services,
schools, churches and public amenities are part of the necessary iofra-
structure of industry and their quality will influence its success.
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Other indicators are: service industries - electric power, gas, railways,
air and sea ports - keen tO increase their market; voluntary bodies - for
instance, chambers of comoerce - prepared to belp; and prominent citizens
enthusiastic for the project.

It is when he is selecting the site tbat the developer is in the most
povwerful position to get bids for support. These can be in many forms and
should be taken into the assessment. . They can include cheap or free land;
supply of main utilities to site; development of connecting voads or needed
housing; fixing of special rates of local taxation for new industry; provision
of special educational facilities; supply of power, gas Or water at lov rates;
direct investment in the project; and support in the promotion of the project.
The final stages of selection may thus be combined vith pegotiation .

5. Utilities

Pover: Ao sdequate and dependable supply of slectric power is essential.
This would favour sites near pover stations or min high-tensicn lines. Jor
average ssall-scale to pedium-sized industrisl enterprises, the svailable
capacity requirement would be of the order of 1 KW per 100 to 200 square feet
(9 to 18 square metres) of factory space, assuming full use of modern povered

eguipment.

Water: The general water supply pattern of possible areas should first
be examined in terms of rivers, reservoirs and main pipe-lines. The nearer

the site is to & main supply, the better. In the sbsence of an existing supply
the feasibility and costs of the required water vill call for s specialigzed
engineering study. The requirement for drinking and sanitary needs caly would

be sbout 10 gallons (b5 litren)él per worker per day. Water will also be
required for industrial purposes, fire-fighting, landscape maintenance and
possibly factory cooling. These demands vill vary grestly according to

{ndustry types, the estate plan, and the estate location. While there is
therefore a danger that any figure might be pisleading, it 1s necessary %0

bave scme preliminary planning guide in order to estimate likely total demand. '

- ——————————

3/ One imperial gallon s 0.045460 bectolitre.
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An industrisl development vwith 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 50 to 80 gallons

(156 to 56k litres) per worker per day: a figure of 60 galloms (275 litres)
could be used in preliminary estimates.

Sewerage: Sever capacities (apart fram storm water vhich may be treated
separately) can be taken as equivalent to the water supply. If there is no
existing system adequate for the new development, proximity to suitable dispo-
sal points (sea, or large rivers, or land sreas for treatment) vill be important
It is assumed that all industrial effluents will be treated, if necessary, to
conform with standards of acceptability for the general system.

Ges: Gas can be a useful bonus, pecessary to a minority of firss, but
the increasing use and availability of bottled gas reduces the importance of
a tovn supply or of piped gas on the estate. The attraction of natural gas
must be related to the provable duration of the supply.

In estimating utility requirements, allow for the housing - if any -
t0 be built in association with the estate.

6. Climate

In genersl the climate will be suitable for industrial development if
pecple are already vorking tbere successfully. It may be necessary to remesber
this, particularly if the site location is being determined by scmebody from
& more temperate area. Industry bas developed most rapidly in climestes which
vere not only harsh, but which added to the cost of production the need for
beating 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 omly
in relation to site selection but in relatiom to building design.

7. Educstional facilities

These are referred to in part in connexion with section 1 "Labour Aveila-
bility" snd section & "Local Bnterprise”. Educationsl facilities at all levels,
and particularly basic and technical levels, are important.




English
Page 22

The existence of & university or a higher technologicai college is an
attraction tc many types of industry. qualified men can be recruited readily.
Top level technological advice can be obtained from staff, and research and
testing facilities are normally available. Special courses can usually be
provided to meet specific industrial requirements.

8. Land availebility and costs

1o determining the size of the land, consideratiocn should be given to
the requirements for expansion and to the question whether reserve land
should be bougbt at the same time. Usually it should, because the industrial
project will increase land values around it, and because soning or planning
controls mey uot be stroug enough to protect the land from other development.
1n the absence of such controls it will probably be necessary also to acquire
a "buffer zone" around the estate, particularly along highway approsches, to
prevent undesirable growth in the surroundings.

The cost of land, relative to the total cost of the projest, is unlikely
to be a major determinant of location unless the site adjcins » large city.
If it is associated with a large urbau development, slum clearsnce or rede-

velopment schemes may incicate possible sites.

Land owvnership is likely to be more important and a site vhich would
involve several different owners, possibly with unclear or complicated titles,
could mean long and serious delays io starting the project. The fewver the
owners the better; and best of all if the state or the local authority ovns
the land.

9. Bite suitability

The idesl site will be level but vell drained, with s0il of good bearing
quality snd an arable top-soil to facilitate landscaping.

It bs+ been recommended that slopes should not exceed 1 in 10. A slope
as steep as ti ‘s would cause serious difficulty vhere large floor areas are
required and particularly vhere facteries vill be expanding. Slopes of more
than 1 in 15 or 1 in 20 will call for expensive "out nnd £111" and will
s:riously interfere with access to factories from various poiots. The site
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should not be subject to flooding or subsidence. Test bores will be required
to determine soil bearing conditions. A bearing capacity of about one ton per
square foot would normally be ample. Piling should not be required for
tvo-storey buildings or for normsal industrial floor lomdings. Tiller buildings
are the exception on most modern estates and the extra cost of piling for

these is not likely to be significant in the total.

The sise of building jobs already carried out, and their cost, will be
the best indicators for estate construction. In the abasance of such dats
s oareful emamination of lcoal materials, of the feasibility and cost of
trensporting non-local materials, snd of aveilable building skills vill be
required. This survey my datermine the design of buildings: s good architect
oan design adsgquate factories vhich can be erected largsly by unskilled
labour if ascsseary.




1IV. PLANNING THE ESTATE

1. The Standard Factory

Whether or not the estate is to contain pre-built standard factories
should te decided before planning begins. This vill depend upon the purpose
of the estate. An estate for the development of small-scale industries in
s developing country will usually feature standard factories, the extra cost
being considered as & Dnecessary promotiocoal expenditure.

In favour of standard factoiies
The arguments in favour of pre-built standard factories are several
and weighty:

It bas been demonstrated widely that a great variety of
ipdustrial operations can be carried out efficiently in acan-specialised
specialised buildings.

Standard factories can readily be leased, saving the
industrislist capital expenditure at a developmental stage
which makes great demands on his capital. (Non-standard
factories can also be leased but only to a specific type
of tensnt and re-leasing, if necessary, vill be more difficult.)

They enable production to start quickly - often & requiressnt
for nev industrial projects.

They avoid problems snd effort for the industrialist in s
field in wvhich bhe is unlikely to de experienced - that of cco-
struction snd arranging for services.

They can be 80 planned as to facilitate expsnsion, even
where this is not forecast by the industrialist.

They will improve standards of working conditions and bence
of productivity in industry. (But with restraint - lavishness
would be uneconomic for the developer and the industrialist).

They give the developer better control of the appearance,
facilities and amenities of the vhole estate.

Rentals can be adjusted according to the purpose of the
estate, whether it is to encourage a particular industrial
development or to produce a progit.
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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.

Siges of standard factorics

I1f standard factories are to be used, they are the basic building block
of the estate, or Of the part of the cstate which they occupy; and their
sizes should be determined as a first step in planning. These can vary
enormously with the purpose of the estate and one estate will nomally
contain several sizes.

It is generally desirable to limit the number of sizes of basic units
on & given estate. A single, vell-planned basic unit can be used in multiples
to provide a wide variety of factory sizes. Keeping to this unit will give
economies in standardization of components and in construction and will
facilitate maintenance and repair. A vell-designed unit can also give a
pleasing harmony to the estate as & vhole and will simplify the layout of
blocks and buildings.

It is very unususl for a prospective industrisl tenant to have such a
precise picture of bis requirements as will enable him to say: "A working
area of 4,000 square feet would be too small, dbut I do not and will not vant
6,000 square feet". If the area is big enough for bim, he will usually
velcome scme undefined amount of extrs space even when he is paying rent
for it. In & genersl.purposs estate, therefore, the steps upwards in sise
of buildings can be fairly large.

Typical sises of buildings would he:

kOO to 1,500 square feet (37 to 139 square utrel)-y for rursl
crafits, ior small nursery factories in which nev industry could de-

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

1,500 to 6,000 square feet (139 to 557 square metres) for

larger nursery factories, service wcrkshops, and smell e.ovoloped

industries.

5/ Ooe square foot pz 0.09290) square metre; cne foot « 0.3504801 metre.
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6,000 to 25,000 square feet (557 to 2,22 square metres)
for 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. M1lls has 1llustrated the use of
a basic building unit of 450 square feet (30 x 15 feet) (418 square metres)
as a rural terrace craft unit, doubled to 900 square feet as a terrace work-
shop unit, doubled aga.n to 1,800 square feet as 2 terrace nursery factory
unit, or multiplied to give a standard factory unit of 9,450 square feet
expandable to 27,000 square feet .2 In practice a larger basic unit would
probably be used for the larger sizes to give fewer columns.

A s.milar 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
upits can be further sub-divided, say into four units of 1,500 square feet
each at each end.

An alternative to te-race planning 1s to build the standard units in
Jots 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 U4 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 in 1t does not look well. While the
completion of a terrace prevents expansion of factories within it, most
.ndustr.al-estate-type firms can transfer to larger premiseg elsewhere on the

estate without incurring inhibiting costs or inconvenience.

.5/ "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.II.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 ina 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 prelimivary
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 lower and hence less expen-
sive roof required and so that, if desired, they can be built strong
enough to support & 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 sterilizes 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. The 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 glasing used.
Where building widths exceed 30 or U0 feet, or where factories are
built in terraces, roof glasing rather than wall glasing will be
necessary. For smaller buildings, Mr. Mills' suggestion for “"portal
frame structures vith & bay spacing of 15 feet (4.57 metres) and a
span of 30 feet (9.lh metres)" should be effective.

Other important recommendations which he makes include:

"Buildings /in bot climateg/ must be designed so that
walls and windows have the minimum exposure to the
sud by placing the long axis on the average path of
the ou& and providing wide overbanging eaves to create
shade.
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"3uildings in any hot climate should be designed witha
cross-ventilation... In arid regions, where winds are
hot and dry in summer and cold in winter, ventilation
openings, windows, and vhe 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, vhere
forklift trucks are commonly used for the movement and stacking of
goods, will expect heights to trusses of not less than 12' 6" (3.6l metres)

The costs of existing buildings, and the experience of builders
in the area, will usually permit sufficlently accurate estimates to be
made for the project proposal on the baais of specificatioas in very
broad outline. Where these are not available, more complete design
will be required for costing.

Floor design will depend on eoil conditions. With reasooable
sub-soll, a 6-inch layer of dry-fill, 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 coneidered.

Multi-storey "flatted" factories are not considered, as beirg proper
to urban re-development schemes rather than to industrial estates; 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 ie aimed at attracting foreign indu.try, 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 bave 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 .

&/

Ibid., pages 24, 25 and %0.
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2. Rondwaxa

Roadwvays must be designed in outline at the preliminary stages since
their vidths will determine the site layout and, together with their carrying
quality, the costs involved. The main considerations in their planning are:

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

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 bagards such as acute-angled
Junctions, multiple junctions, concealed junctions, mixtures of
pededtrian, bicycle and vehicular traffic, or steep hills. Traffic
should ideally be one-way. Vehicles should be able to park safely
without rel;incg on their brakes.

Road design should provide for the installation and easy main-
tenance of utilities including water, power and sewerage mains on
verges.

They should aot be congested by vehicle losding or unloading,
or by car-parking. These should be either campletely separated
from the roadway or in clearly-defined docks with limited access to
the traffic-carrying road.

During the first phase of development some roadways may be paved
only on part of their ultimate widths; but it is necessary to sllow
sufficient right-of-way from the beginning, with utilities so sited
that they will not be covered by road-widening.

These considerations generally indicate a rectangular road pattern
inocofar as the shape of the site (including the desirability of using naturel
dreinage runs) 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 bave
advantages in eliminating through traffic and in reducing road and utility
costs.
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Roadway design is clearly sutject to many variables and can hardly be
discussed in a general way. One such variable is whether individual factory
lots, containing their own car-parking and vehicle-loading aress (section b
below), or terraced standard factories are to be used.

In the case of individual lots, roadways serve only for traffic flow and
the main question to be decided is whether factory lots should be connected
directly to the roadway, or whether interference with main road traffic should
be limited by providing a subsidiary service rosd. Which of these solutions
is best will depend largely on the size of individusl lots. It is desirable
pot to bave intersections with the main road at more frequent intervals than
about 600 feet (183 metres); but the desirable will bave to be related to the
possible in terms of cost.

Teiraced standard factories are used in so many estates (entirely or for
part of the estate) that it is worth looking at the rosd pattern involved in
some more detail. These call .or two types of roadway: a roadway for treffic
novement and for access to fronts of factories, with scme car-parking provisiom
along the fronts, and a service roadvay for access to backs of factories vhere
loading and unlomding of goods vill normally take place.

Typiosl cross-sections of such roads are:

luildins ALONG FRONT OF BUILDINGS
Fron

I,

020 T! ‘CarP&rkin‘ Rosdway

l‘ Storm Drain
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Grass - Utilities wder
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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 paerking areas will be divided up by "fingers" in plan to separate
them clearly from the road, thus:

Road

~. -

= §

Depth of such car-parking areas would be at least 15 feet (4.57 metres);
18 feet would be better where it can be sfforded. Utilities Are kept under
grass or unpaved aroas for easy maintenmance. Storm drains may or may not be
covered throughout, and may or may not feed into geneial severs. Curbs are
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 redius for trucks, 25 feet; for tractor-trailer vehicles,
LO feet.

It is desirable to choose a paved road width in use ir. genersl road
systems 1in the area. Drivers will Le accustomed to it. Building, maintenance
and repair methods and costs will be well known. Also, roads may later de
taken over by the local authority. The vidth wil) depend om anticipated
traffic densities and little guidance can be given. Existing estates bave
main roads from 24 to 50 feet vide; secondary roads from 16 to 38 feet vide;
and service roads from 10 to 22 fet wide. (Larger dimensions in the United
States).

Where many vworkers will be cycling or wvalking within the estate it will
be necessary to provide paths separated from vebicle-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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3. Railways

In practice, where an estate is served by a railway, the railway authbo-
rity vill normally bc 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 waggoo
floors will be level with factory floors. 1/ Level crossings should be
eliminated or at least kept to an absolute minimum so as to reduce accidents.

L. Blocks and lots

Sizes of blocks, tbat is, the areas to be subdivided into factory lots
to each of yhich all utilities will be connected, will determine tbe road
plan. Their long dimension - along the road - will be set in terms of economy
of road and utility lengths and ease of access to lots. Their depth (unless
determined by the size of terraced standard factories) vill be chosen both
in terms of economy and in terms of giving flexibility witbin the range of
factory sizes to be provided for in that part of the estate. Generally,
depths which will give & 2 : 1 rectangle to individual lots, vith the short
side slong the frontage are favoured.

Lot depths in large industrial estates in the United States vary from
about 125 feet to about 600 feet. Depths in the receatly-planned Teeside
Industrial Estate (United Kingdom) for small and medium industries average
300 feet for most sites. The shorter the depth, the greater the proportiom
of roadways to total area. An approach to size for & particular estate would
be to take the likely size of factory: add for trucking and parking arees;
add for outside storage space (vhere this is useful); add for expansion space
to be provided; add for clear areas to be left around factories: snd 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

1 “Industrial Estates - Tool for Industrialization” by William Bredo.
Published by the International Industrial Developament Centre of the
S%ford Research Institute, The Free Press of Glencoe, Illinois,
1960.
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where factories have front and rear access; or bhalf the block depth where
there is front access only.

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

The "industrial park" concept of large landscaped areas around factories may
be attractive, but too much open space would be a departure from principles

of concentration, convenience and economy. Where these benefits are important,
the less open the space the better. When we allow for open areas vithin lots,
landscaping, car-perks, roads and loading docks, the built-up area should not
exceed 50 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; scme allow it oo two-thirds. Open space for landscaping
can usefully be cambined with employee recreation aresas.

It is usual t0 lay dowvn & ainimus distance between buildings and roads -
for example, T5 feet on major romds and 10 feet on side rosds. Ouns purpose
is t0 preserve access for fire-fighting.

Expansion can be provided for in terrsced factories by using non-loed-
bearing side walls, s0 that the industrialist may reserve the plot beside his
factory and, when it is built upon, remove the intervening wall. In the
case of factories cn individuml lots, it is common 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. I1If this expan-
sion allowance is ioadequate for s particular industrialist, it will still be
possidble to make & special arrangement vith him.

5. Car-parking

Trends everyvhere in car ownership are upwards. Unless ample provision
is made nov, factories may be severely inconvenienced in the future - even
to the stage of re-location - or very expensive sclutions, suck as multi-
storey parking, may bave to be found. It is not necessary to make bard-stands
for more than current needs but areas must be reserved, possidbly as mpsod
areas vhich can be paved as required. If in 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 bas been provided for each
12 enployees; in the United States many estate covemants call for one space
per 500 or 1,000 square feet of factory space, or for every 1 1/2 or 3 esploy-
ees. Each vebicle parked will require sbout 300 square feet, allowing for
EAnoeuvering spece.
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There are two general types of car-park: employee parks, which may be
detached from, but should be convenient to, factories; and vieitors' and
executives' parks, in front of or besides factories. It 18 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 spaced to be not more than five minutes' valk from any factory.

If & high level of car ownership is likely, & 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 landscaped courts,
and rosd-noise interference with office operations is removed. Csnteens
can 8lso be suitably located facing on the courls.

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 econcmically 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 pover mains, vhere these are underground)
together vith gas pipes and steam supply pipes, where they are provided,
should run alongeide roads, preferably under grass or unmade ground for easy
maintenance access. Estates where buildings have deep set-backs froam rosd-
vays (say 100 feet) may be an exception. In large estates with several utility
mains, underground walk-ways may be considered, but these are extrenely
costly.

Water

“Where expensive treatment is needed for available vater, 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 insurmance 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.

Sewergga

Pump houses and treatment plants should be planned to minimize pipe runs
while avoiding nuisance from smells. Capacities required froam any area can
be taken as equivalent to the water supply to that area.

Usually the system will be designed to accept normal domestic severage,
and trade effluents vhich do not ccrform 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 conmnected into the sewerage system
will depend on total run-off and rate of run-off of storm w-ter. Most often,
the storm-vater system is best kept separate.

Power

It costs much more to bury electric cables than to run them om overhead
poles, but the extra cost may be justified by greatly-improved appearance and
greater safety. This is wuéuhrly 80 in densely-built estates - for
example, vhere terraced factories are used.

Distribution sub-stations, at which high voltages are reduced to user
voltages, will be located on the estate in accordance wvith the anticipated
load pattern. Main line capacities can be estimeted as indicated in part III
section 5. Close co-ordimation with the electricity suthority in planning and
in providing for growing loads will be essential. As vith water, ring systems
of distribution are very desirebdble.

Stean

Consideraticn 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
econdmic proposition for a demsely-built development, where pipe runs and
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consequent losses will be small, and where it is possible to estimate closely
in sdvance what total requirements will be. Othervise it will be necessavy
to install or provide boiler capacities for the maximum possible load, vhich
mey never be reached. Unless steam is produced in conjunction wvith the
generation of electric power, it is unlikely that a centrsl station will be
able to compete with individusl oil-fired boilers in factories.

T. Zoning
The planned separation of different types of industry will:

- Minimise nuisances caused by smoke, dust, noise and odours
(clean air is required by meny modern industries and can
only be provided by eliminating or separating out sources of
air pollution at a sufficient distance);,

- Minimize risks from fire or explosion;

- Reduce traffic bazards (for instance, by separating road
and rail);

. Epsble needs to be met most econamically (for instance, by
grouping heavy steam-users around a central boiler plant,
grouping rail users together, grouping nursery factories near
common service facilities);

- Provide the most attractive over-all appearance for the estate
@or instance, by zoning standard factories according to sise
and separate frcm individually-built factories which are likely
to be of miscellaneous styles).

Zoning of factories together merely because they have like products is
pot reccmmended. Industrislists probably prefer to be at a distance fram
other factories using the same skills because of possible unsettling effects
on workers.

Zoning is tberefore partly a matter of prior planning and partly &
matter of selection of industries and their allocatiom to suitable sites.
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8. Estate services

The extent to which services should be supplied by the estate developer
will depend om the purpose of the estate and on the availability and quality
of services from commercial firms, the local authority and the state. Services
can 8180 be provided by co-operative arrapngements between factories. To the
extent that these sources can supply the needs, they can be rented premises,
or licenced to operate on the estate. This vill minimire the developer's
commitment and at the same time enabdble 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 gppor-
tunities, or by the sponsoring authorities if the estate is aimed at promoting
small industry development.

The following list covers the most important services provided on
existing estates:

= Removal and disposal of industrial waste, combined vith salvage.

- Jire and police protection.

- Canteens.

- Bus terminal for commuter treffic.

- Rentable warehouse space.

- Health service, ranging from first aid station as a ninimm to

fully equipped medical and dental facilities.

- Post office and telephone/telex exchange.

- Bank, shipping and insurance agencies.

- Coomunal repair and maintenance vorkshop.

- Central garage for vehicle maintenance and repair.

- Training centre.

= Building and maintenance service.

= Custcms and excise office.

- Showrooms for industrial estate products.

= Supply depots for industrial bardware, machines and gsneral equipment.

= Recreational centres and playgrounds.

- Children's criche.

- Central officé services (ranging from translating, typing, duwplicating,

and printing, to data processing with the poesibility of a computer
service).
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Meeting rooms, club rocms.

Advisory services and assistance in recruitment and selection,

wage determination, industrial relations, welfare services,

selection and installation of machinery, methods improvement,

supervisory training, business fipance, production panagement,

and marketing.

- Foundry to supply ferrous and none-ferrous castings.

. Common leasing sbop to lease out portable tools and other pachinery,
with skilled operators to guide in use.

- Woodvorking shop.

- Forging and heat treatment shop.

- Toolroom to supply dies, jigs, etc.

- Research and testing centre; technical librery.

Weighbridge.

One of the advantages of an industrial estate is that firms there can
use spare production capacity in sub-contracting for, or swplying parts to,
other firms on the estate. For example, & firm vith a plating plant or
injection-moulding mecbinery may pot bave full use for it, but can offer &
gervice 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-utilization 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 valking distances and the length of the
Junch-bresk; on a large estate this will call for more than one canteen.

9. Phasing estate develmt

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. No general rules can be 1laid down, but certain points
might we 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 pbase sbhould be achieved quickly and
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should be reasonably complete in itself. Development work on the first

pbase area should be completed as quickly as possible, so tbat buildings

can be erected in an area free of heavy builders' plant and excavations and
the dirt and ii:convenience 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 construct{onal 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 size of the first phase ares.
This area should not exceed vbat cean be completely developed within two or
three yeurs. The size of successive phases to completion need not be deter-
mined in advance - experience will permit more accurate determination - but
the over-all plan should permit development in logical steps, building work
being separated from area development as far as is possible.

Some works may need to be carried out full-scale at the beginning -
for instance, embankments to prevent flooding of the ares, or main drainage.
Other works, such as wvatermains or main severs, may most economically be
carried out in full scale at the beginning as the pipe size normally will not
greatly affect the cost of pipe laying. Roads may be widened in accordance
with growing traffic demands.

1t is essential that utilities be pbased so as to be ready in good time
to meet requirements. If early industries encounter grave difficulties from,
for example, lack of water, the estate will acquire & bad reputation vhich vill
be difficult to overcome.

Similarly, the need to pbase housing and community development to indus-
trial develupment calls for, at the very least, close co-ordination between
the estate agency and the housing agency; and may indicate that ome agsacy
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 cap be in the form of covenantis
between the industries and the estate agency; restrictions built into leases;
or licencing arrangements. They will also call for screening of prospective
occupants. Whatever the mechanisms useaq, the restrictions should secure the:

Avoidance of nuisance - smoke, dust, smells - #bich would affect the
operation of other industries.

Avoidance of hazards - fire, explooidn - which could endanger
neighbouring premises.

Maintenance of appearance of the estate by preventing unauthoriged
building (including fences and valls); by controlling sign-boards and
advertisementa; by preventing the dumping of vaste; by limiting the
uncovered area which may be used for storage; by providing for the
preservation of landscaped areas; by specifying building set-backs; snd
by limiting building to a stated proportion of the lot.

Maintenance of utilities by preventing the disposal ©f harmful
effluents into severage systems, and by ensbling control to be exer-
cised vhere necessary in the usc of water - for example, by forbidding
carvashing.

Maintenance of leased properties by preventing unauthorized inter-
ference with building structures; by restricting use of buildings to the
purpose statedin the lease; by preventing unauthorigzed 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 dcminate
the estate or too many firms producing the same goods.

2. Rental versus selling

Whether it 18 best to rent buildings, to sell buildings, or to lease
sites on whi.b the industrialist will erect bhis own building, depends oo the
purpose of the estate. Frequently it is desirable to offer all possibilities.
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ReLting of standard bu.ldings has advantages for the developer and tuo
industrialist. S.andard buildings may, of course, alsc be sold. It 18 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
vhen he is the tepant 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 80 he may move more readily.

Where the estate agency retains ownership it can participate in rising
property velues, adjusting rents upwards on termination of lease agreements
or oun changes of tenancy.

The major argument in favour of selling (snd circumstances may make it
an over-riding argument) is that 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 cover any period of years - a lengthy period, to
tie the industrialist to the estate, or a short period to encourage entre-
preneurs .n risk ventures and to enable rent adjustaents to be made more
frequently. All leases should be terminable on consent of the lessor, for
example to enable a tpnant to move to larger premises on the estate or to take
account of a tenant's inability to continue through causes outside his comtrol.

Where standard buildings are leased, it is usual to camplete them to a
"shell" stage vith final partitioming, electrical work, finishes, and the
like to be decided in agreement with the tenant, or to be provided by the tenant.
Special finishes, or slterations to the building, may involve increased costs
vhich might not be of value to any subsequent tenant. It is good policy to
separate payment for these "extras" from "standard" rentsl and to collec’ it
over a short period.

Options to buy may usefully be incorporated in lease agreemeats, to give
the attraction of greater flexibility in arrengements and to ensblc the indus-
trialist to defer capital commitments until his expensive establishment phase
is past. They are usually eaxercisable only vithin & limited period, say five
years. The selling price at cach year is fixed in advance and the extent to
vhich this .s made attractive (for instance, by allowing for rental rayments

already received) will depend on the remtal or sale policy of the estate ageacy.
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Rental charges need not be uniform over the years, and may be scaled
upwards 50 that the industrialist's burden will be easet 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 - they 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 industrialiste options on land ad-
Joining their buildings, to facilitate expausion. The charge for options .
should take full account of the development costs of land, unless 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.

5. Administration

The skills required and the demands on management in developing an
estate are different from those needed for cperating the estate. Unless
the estate is a very large one, involving new constructicn and heavy promotion
over a .-ug period of years, it is desirable to think of these requirements
separately, even though they may be supplied by ome adwinistration.

Administration at the stage of construction and initial promotion - the
need for vhich ends with full development of the estate - can often best be
supplied by a national or regional agency responsible for the development of
severa) estates. Hovever, this carries the disadvantage that those responsible
for shaping the estate are not directly responsible for its successful adminis-
tration - there is much to be said for baving 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 baving u flexible administrative and technical force. This
can be provided by using consultants and contractors wherever feasible rather

than building up a large "permanent” amdinistration. Even for continuing tasks,
such as building maintenance and landscaping, the trend is to bave these done

by contract in accordance with carefully-written specificatioos.
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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 mansgement 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 & whole. Depending on the purpose of the estate and on the need to co-ordi-
pate 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 authorjtics
and local commercial interests as well as of the estate authority.
The tasks vhich may devolve on the permanent estate management will
include:
Construction of new dbuildings 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. 4
Co«ordination of outside services, such as trensport for vorkers.
Exanination and approval of proposals for alteraticns to buildings, |
siting of advertisements, sign-boards, and so on.
Application of controls to ensure that all conditions of tenancy aad
restrictive covemants are kept. R *
Collection of rentals and service charges and preparation of
control accounts.

It is not possible to generalize in regard to the size and organisation
of the mensagement structure, which will vary according to the sige 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 vill protably be better to work back from the "developed estate” |
situstion rather than forward from initisl needs. i
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VI. SPECIALIZED ESTATES

Specialization can be iu terms of purpose (for instance, an industrial
pursery); products (for example, in order to use certain resources such &s
petroleum by-products); skills (for example, to make more effective use of
bandcraft skills such as carpet-making or woodcarving); or location (for
instance, a port location). Scme considerations relative to this last type of
specialization will be revieved here, noting only that tbe other types,
while baving possible advantages in particular circumstances, may bave 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 attractive to industries bandling beavy or bulky
loads, such as heavy engineering, milling and many chemical industries. They
are also attractive to export-oriented industries and, of course, to industries
supplying shipping needs. Thbe attraction is greatest vben the port has a
high frequency of services and is capable of bandling large vessels.

The problems of industrial estate development near such sea ports are
unlikely to be those of attracting industry (provided the labour supply is
there) but rather of estate planning in relationm to bigh 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 definjtely 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, &8s vas the case in
the Italian port of Marghera. The success of Marghera is based on offering
bulk industries (chemical, metallurgical, petroleum, etc.) their own vaterside
frontage and enabling them to provide directly all loading and unloading faci-
lities., =

8/ See "The Port and Industrial Zone of Marghera", by G. Giavi, ip United
Nations, Industrial Estates in Asia and the Far East (Sales No.: 62.I1.B.5).
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2. Airport estates

Rather different considerations generally apply to airports, which are
becaming increasingly attractive as estate locatioms. Airports are never and
will normally have less existing development on their perimeters - judeed, 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 vill call for special attention to ensure no interruption of the
necessary ease of movement between the airpor:i's terminal buildings and the
city it serves.) The flat terrain in vhich airports are sited is ideally
suited to modern one-storey factory buildings with large level floor areas,
and it pernits meximum 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 & nev airport is to be built, the possibility of associating an @
industrial estate vith it should be exsained and, if decided upon, the estate's
location, land requirements and general layout should be taken into acccunt
in planning the airport.

Industrial locatiocn at airports, if planned in relation to runways and
flight-paths, will not lead to any aperational bazards 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 & variety of
runvay directions to suit vind direction. In existing airports a study of
the recent history of runway use mAy indicate the possibility of taking ome or
more runways out of commission in order to give wider scope in building locatioa.

To quote a recent study: “A location which often is a good choice for the
industrial perk 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 geuneral aviation area bas the advantage of being close to the area where
the aircraft will be stored and maintained. This location keeps ground taxi
time at & minimm." &/

3/ See "Planning the Airport Industrial Park", AC No. 150/5070-3, dated
30 September 1965. Published by the Pederal Aviation Agency, Distribution
Section, E-Q - 438, Washington, D.C. 20553.
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The same study states: "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 qualifications 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 distaoce from flight paths or by insulation.

Special clauses will be necessary in restrictive convenants or leases.
Smoke-emission will generally be couwpletely banned, or possible only vithin
approved hours to permit blovwing-out of burners. Radio-emissions will like-
wise be forbidden. Special attention will be paid to external lighting and
11luminated signs will be forbidden or restricted in nature or location so
tbat there will be no danger of confusion with sirport operational lighting.
Similarly, specially shaded street lighting will probably be necessary.

Where the purpose of the estate is the modernising of industry, an airport
location can bave 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 vhether
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, tbat which produces goods having a bigh value-for-
veight ratio, because the extra cost of air over surface transport will have &
proportionstely small effect on the selling price. What extra cost can be
carried vith advantage depends on other factors. Fragile goods are likely to
travel betier by air, with consequently lower breakage loss or insurance cost,
or both. Perishable goods (dressed meat, fish products, and so on) may 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. }Q/ 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 & 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". 1/

The authors describe a "total cost approach" in which the main cost

elements can be sumarized 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 de
reflected in transport charges.

(e) Pick-up, transfer and delivery charges. Pick-up and delivery
charges are usually less than for surface freight, and there are
no additional charges for transfers between ccanecting airlines.

(4) Inswence 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."

(£) Varebousing and inventory costs. "The most immediate and tangible
savings result from the complete elimination of transit warehousing
abd related handling and wharfage charges, in the actuml process of
moving goods frcm one place to ancther. The second, and uswelly
larger, group of savings are counected vith storsge warehousing,
tied up vith the holding of inventories, particularly in market
aress.”

10/ wga1t of Prence’s textile exports to the United States now cross the
Atlantic by air". TIME, 24 December 1965.

3

"Air Freight, Key to Greater Profit", by Groenewvege and deitmeyer,
printed in the United Kingdom by Mnd Prwuu and Publishers, Bayes Road,
Southall, Middlesex, England; 196k, -
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(g) Cbarges for documentation. Much less elaborate documentation is
peeded for air than for surface transportation.

(b) Customs clearance costs. "At 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 asscssing 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 & spccislist on the
estate staff.

A final point is tbat the trend is tovards & reducing gap between air
and surface transport cbarges for most commodities. The spplicability of
air transport will extend to a grovwing number of products and meny items are
now shipped by surface will certainly move by air in the future.

The ideal situation is vwbere the estate can be located close to both
a sea port and an airport. As vell as the cammunication advantage, the ome
tends to attract heavier, the other lighter industry so that there will be
a good diversity of industrisl development and & good balance between male
and female employment. Close organizationsl co-ordination betvween the .port
autborities and the estate authority will be vital and the project is likely
to have greatest over-all success where there is one suthority responsible
for all elements.

The possibility of giving the port estate duty-free status may be .on-
gidered. This isolates the estate, in customs terms, from the remainder of
the country and permits import of rawv or partly-manufactured materisls without
payment of duty. Duty only beccmes paysble when the products leave the estate
ror the rest of the country. Dutiable goods ccming 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 hau’, where the industries are mainly exporting sud are likely to




require substantial imports, duty-free status can give definite advantages.
If these are to he fully realized it is essential to bave a high-level
customs officer on the estate, charged with advising and assisting the firms
there, and to have minimum formelities associated with import and export
clearances - only those formalities necessary for the collection of needed

statistical information.
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VII. CCMPLETION OF PROJECT PROPOSAL

Time and cost figures bave 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 cost involved ﬁ
preparing the proposal.

Following on acceptance of the proposal, the next stage will be to
prepare an over-all master plan related to each pbase of construction,
cbarted time schedules for each contract (at least simple bar-charts, though
the complexity and cost of the project will probably Justify more sophisticated
criticel path snalysis techniques), and detailed contract drawings for the
first phase. At the same time, the organisation will be set up, any necessary
legislation obtained, and land acquisition completed. Oune of the first
tasks of the nev estate authority will be to design its promotional com-
paign and to commence it in & timely fashion.
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SELECTED PUBLICATIONS

"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,
1960. Price: $6.00.

"INDUSTRIAL ESTATES IN ASIA AND THE FAR EAST" - particularly the
chapter by T.S. Vedagiri on "PHYSICAL PLANNING OF INDUSTRIAL ESTATES",
and the chapter on "THE PORT AND INDUSTRIAL ZONE OF MARGHERA" by

G. Giavi. United Nations publication, 1962. Price: $4.50 (Sales
uo.: 62011 0305)0

"THE PHYSICAL PLANNING OF INDUSTRIAL ESTATES". United Nations
publication, 1962. Price: $0.75 (Sales No.: 62.II.B.4).

"ESTABLISHMENT OF INDUSTRIAL ESTATES IN UNDERDEVELOPED COUNTRIES" .
United Nations publication, 1961. Price: $1.00 (Sales No.: 60.II.B.4).

"PLANNING, DESION AND CONSTRUCTION OF INDUSTRIAL ESTATES WITH PARTICULAR
REFERENCE TO AFRICA". Paper by Bdward D. Mills, in INDUSTRIAL ESTATES
IN m}ém, Uni;ad Nations publication, 1966. Price: $0.75 (Sales

No.: JI1.B.2).,

"INDUSTRIAL ESTATES: POLICIES, PLANS AND PROGRESS - A COMPARATIVE
ANALYSIS OF INTERNATIONAL EXPERIENCE". United NMations publicatiom,
1966, Price: $1.00 (Sales No.: 66.II.B.16).

"CLYDE VALLEY REGIOMAL PLAN - 1946". 8ir Patrick Abercrombie and
Robert H. Matthew. Published by the Clyde Valley Planning Advisory
Committee, Scotland.

"REPORT OF COMMITTEE OF DEVELOPMENT CENTRES AND INDUSTRIAL ESTATES".
Published by the Stationery Office, Dublin, Ireland, at 2/6-d. Also
COMENTS on the Report by the Irish National Industrial Beonomic
Council, at 84.

"TEESIDE INDUSTRIAL ESTATE, 1964". A report prepared for the Board of
Trade and the Industrial Estates Management Corporation for England by
Napper Errington Lee Collerton Barnett Allott, Chartered Architects and
Plaaning Consultants. This beautifully prepered report is not for sale,
but copies may be sought from the Industrial Estates Management Corporation

for England, Tear Valley, Gateshead-on-Tyne 11, England.
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"PLANNING THE AIRPORT INDUSTRIAL PARK" - AC No. 150/5070-3, dated
30 September 1965. Published by the Federal Aviation Agency,
Distribution Section, H-g - 438, Washington, D.C. 2055,. This
40.page circular deals with the planning, organization control
and operation of this type of industrial development and contains
valuable layouts of existing estates.

"AIR FREIGHT, KkY TG GREATER PROFIT", by Groenewege and Heitmeyer.
Printed in the United Kingdom by Aerad Printers and Publishers,
Hayes Road, Southall, Middlesex, England, 1964. Price 15/-d.
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