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1 This stuly on.lvz:g induater=infr ooracture 7ot omsnine ad the proviei
of tromsport ~nd nower within the contoxt of tho dovelyeont of an iadustriod

structur: dosi~i.! for sncaloretod crowth

2. Industrics in ~ Tives “ensreshical il o A oo cnd o tractaral reguire~
monts, but the jurragtracture, too, detarmines tin kind -1 ra ion~l inlustr’ o and
indnatrisl structars thnt ~r.  ooaooicnlly foraitl,  The itesaunetion of an i
dustricl structur. ~onroreitel, desisacd Or nad.rdavelonel roinas helps to hring

sbout high utilizition of plant and infrectiructure (- msport and power) capacity.

3. in industri-} structur. of hih npoductivity i losiood (~a outlinad in b
gtudy) on th. lnsis of - rrtion~lisction of industiri: 1 orodintion, dosim of
gpacinlized production contr:s, ~al oA spplicotiom of s lusis ad o cae mroprint.
locstion procedure to ottiin r-1immnl industry-loontioa pottora (- proj.ct.d

rarional division of inblour)

4 foctive slamainy for industrislizotion mne $or mn c¢oadtle provision of
jnfrestructurs is basad on n roica's project i} iaductry-losntion pottern e’ its
pro-deeimad tronsport ~ac power aystems. Such 1 aaiar pesmatis ration~l loar~
r-nr prorromains of infrastructur’; it c~n yrect » _ro-desimoC infrastructurs
gystom in 1o ical etnoes and in woll npopered achatules thot ovsuras adequate
survicos for industrizs ot coaprr-tivelr low invoetnent It ~1s. orects plant
cnpasity in o constoll~tim nf rolated industri~l controes to0 obhtnia hish utilizne-

tion of infrastructure ~nd cemoiice +f sl

5. Ia devalonin; countrics tac tv,iselly s 1) perk te for socific gonds
impadc the estrllishiont of modirn industry for th: output of sode for donuestic
gonswaption. Zomtinu~l advoaces i industrind *.cinol * mr, OPLOVGr, onlarsg. the
output cnpreity oF soonmig-siza nlants  Not witnstrnding thi:sc impudiments,
practical approaches for industri~l devslopnent ~ro rvoilnatlos industri~l pl-ants

c~n be introduced in dovelopin - 2auatrios on o cconamic hasis

6. The succcssful 2comonic <rowth of gm-1lasr comirics requires that thoy e
cconomiczlly intugrated into lnp-ur common narket ru-ions. Diconomic intejration
nmakes it possibla to obtnin ~n officient utiliszation of rasovurcces throuh rozion.l

division of labour,
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7. The procecure for loc-tin s cocononic ~ctivitics to obtoin rcozraphical speriali-
z~tion of productioa (resionzl division of 1~tour) ~ad the -ppronch for desimin.s
the structur-l or;jwniz-tiun of industry -ad infrestructurc regquirces analytic

methods approprinte to tho conditions >f developia.:r comatries. If thoy ere to
desim the strustur: of iudastrics for developins ~r.o-s, plannars must look to

tha zeonomic ~ad the relavioat technol. sical ~tiributes of industry and infre-

structurc, ~nd to the intorrel-tions amon - industrics cnd oeconniic arcas.

3. ‘n annlysis of the industri:l structure -nd tha production tochnology of
industrinlized countrics priats to alternstive structurnl nrrongzamonts and
orgrnizationnl adnptrtions approprictc to underdeveloped ~rons; and it indicatos
the structural desi ms »f industry and the developrnont ~ppronches fruitful for

nchioevin~ sccolorated industrinlizeotion.

9. A renlistic appronch to ceononic yrowth dennnds o lona-ran g ovor-cll analytic
approach to cconomic duvelopmont  Plonners must desimm nnd projeet = rarion's
sector mix and its structur~l p~ttcrn for tho devclonment of industriss if thuy

are to progromvme integreted ccononic develospment ~nd fully cxploit the growth=nnd-
productivity potontinl inherent ia rorional divisisn of labsur.

10. Vinble industrinl prozramint for nceolorated oxpension and the economic
provision of infragtructure con be obtzined on the bogis of o pro-detorminod A=
grephic spocinlizotion of industry, tho retionzlizotion of praduction, dosign of
speoinlizad production centres, dusign of infrastructurc systoms, and rolataed
appronches.

P00 plannor dorives his approachos from the “domonstration cffoots® of induo-
trinlizad oountrice. The planner nust not only 1look to historienl stagus snd
procaesscs of cconomic growth, but to the nature of the e¢volving industrinl

syston ond tochnelogy nnd to insizhts into aveilablo structurnl potentialitios
and procodurnal schonus.




3 Us regret that some of the pages in the microfiche ‘
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 legibility standards, even though the best possible ]
3 copy was used for preparing the master fiche. .
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Aatreduction ad Bummary

1. This study analyses industry-infrastruoture relationships and the provision
of transport and power within the context of the development of an industrial
struoture designed for accelerated growth,

2. Industries in a given geographio situation determmine infrastruoture require-
ments, but infrastructure, $0o, detaruines the kind of regional industries and
industrial struoture that are eoconomiocally feasible. The introduotion of an indus~
trial struoture appropriately designed for underdeveloped regions obtains high
utilisation of plant and infrastruoture (transport and power) capacity.

3. An industrial structure of high productivity is designed (as outlined in the
study) on the basis of a retionalisation of industrial production, design of
specialised production centres, and an application of analysis and an appropriate
looation procedure to obtain s rational industry-location pattern (a projsoted
regional division of labour).

4. Bffective planning for industrialisation and for an economic provision of
infrestructure is based on a region's projected incustry-location pattern and its
prodesigned treansport and power systems, Such planning obtains retiomal long-
renge progremming of infrestructurej it can erect a predesigned infrastructure
system in logical stages and in well-prepared schedules that obtain adequate
services t0 industries at oomparetively low investment, It also ereots plant
oapecity in a oconstellation of related industrial cenires to obtain high utilisatiom
of infrastructure and eoonomies of scale.

5. In developing oountries, the typically small markets for specifio goods impede
the esteblishment of modern industry for the output of goods for damestic consump-
tion, Oocntinual advances in industrial technology, moreover, enlarge the output
capaoity of econcmio-sise plants., Notwithetanding these impediments, prectical
appreaches for industrial developmeat are availadble; industrial plante oan be
introduoed ir developing oountries on an economic basis.

6. The sucoessful econcmic growth of smaller countries requires that they bde

cconomically integrated into larger oommon market regions, HNoonomic integrationm o
makes it possible $0 obtain an efficient utilisation of resources through regional
division of labour. '
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7. The proocedure for locating eoonomic activities to obtain geographioc special-
ization of production (regional division of labour) and the approach for designing
the structurnl organization of industry and infrastructure requires analytio
methods appropriate to the conditions of developing oountries., If they are to
design the structure of industries for developing areas, planners must look to

the economio and the relevant technological attributes of industry and infra-
structure, and to ths interrelations among industries and economic areas,

8. An analysis of the industrial structure and the production technology of
industrialized oountries points to alternative struotural arrangements and organ-
isational adaptations appropriate to underdeveloped areas; and it indiocates the
structural designs of industry and the development approaches fruitful for achieving
acocelerated industrialization,

9« A realistic approach to economic growth demands a long-range over-all analytio
approach to economic development. Plannors must design and praject a regionts
sector mix and its structural pattern for the development of industries if they

are to programme integrated eoconomic development and fully exploit the grovth-and~
produotivity potential inherent in regional livision of labour,

10, Viable industrial programming for acoelerated expansion and the economio
provision of infrastructure can be ocbtained on the basis of a pre~deteruined geo-
graphic specialization of industry, the rationalisation of production, design of
specialised production oentres, design of infrastructure systems, and related
approaches outlined below,

11. The 1dcal looation for an industry is determined on the besis of the lowest
long-term ocost of production and distribution of goods. The selection of a location
for an industrial enterprise must take into account the future sise of the aarket,
the future ocost of input factors and trensportation, and the advantages of prox-

imity to complementary industries,

el ——

3/ e planner derives his approaches from the “demonstration effects™ of
industrialized countries, The planner must not only look to historioal
stages and processes of economio growth, but to the nature of the evol
industrial aystem and technology and to insights into available struotural
potentialitiea and procedural schemes,
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keeation suclyais and procedure

12, By appraising the comparative advantages of alternative locations on the
basis of an industry's future cost (the relevant oost) or production and distri-
bution of goods, planners ocan determine the net impact of the different location
determinents (the location pulls). The long-range approach for locating industries
and industrial complexes in a developing country differs from that of locating
industrial plants in an sdvanced oountry,

13, Hany of the external pulls (availability of suppliers, specific markets for
goods, and s0 on) that influcnoe the location of a plant or an industrial complox
in an advanced ocountry become, in a developing country, internal interielationships
among the industries involved in the over-all looation procedure for detemining

& regionts patterm of geographic specialisation of industries. Long-ranqge planning
for developing regions deals with relatively dynamio development and industrial
Programaing vhich essentially creates its own economic environment. ihen a plamnes
simultanecusly locates indnstries on the basis of mutual comparative advantage, he
oreates a specifioc economic environment for produotion., If they are to locate
industries for geographio specialiszation and high productivity, planners must, at
the outset, locate industries and project infrastructure two decades or mors ahoad,

14. By employing appropriate economic analysis, planners ocan attain a highly
productive location pattern for industry and eoomomic activity. In their analytic

approach, they may be able to avoid the emergence of excessive geographic concen-
tration of industry, while attaining specialised production csatres or diatricts

of appropriate sise,

1% Planners can project a region's future seotor mix and googrephioc spacialisation
of industry through an analytic location precedure that takes into acocount geography

DD ‘

&/ e location and the erection of an industrial plant in an advanced ocountry
involves & oomparetively smell capacity increment to total industrial ocapacity
of the economy. Bven though & new industrial facility is large, its looation
in an advanced economy essentially involves a small ocapacity sdjustment and
irorement to an sxisting industrial struoture and environment and pattern of
goographic specialisation of production, Plants that are poorly looated, or
locations that have become obsolete beocause of technological or esonomio change,
would operate under high costs. Producers in high-cost locations are eliminated
in the long-run hy the oompetitive process, while rival producers in favourable
Jooations typiocally expand capacity, therety contributing 1o the emergence of
€oographio specialisation of industry.
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and resource distribution, projected population, pro,jooted induztrial technology_,__m

and stipulated goals for economic grouth, o

16, The procedure for obtaining an efficient geographic specialization of indus- |
tries calls for: (a) a resource survey and an evaluation of the potentialities

of modern transportation and power supply; (b) the designing of specialized produc-
tion centres and industrial complexes on the basis of technological interrelatioan-
ships and in conjunction with the geographic situation of resources; and (c)
sequential locating of plants and industrial complexes on the basis of long-term
comparative advantage, computed in terms of future costs for the relevant time
horisgon,

17; The analytic procedure for locating economic activities involves a ohain-
rcaotion path and feed-back interrelationships among vertical stages of production
and among geographic areas. In the approach for determining and projecting the
locational pattorn of economic activities, planners, therefore, employ a sequential
procedure (with systematic back=tracking) for successively looating industries and
sconomic activities on the basis of a resource survey and industrial analysis.

18. Through regional analysis planners identify areas of resource adequacy and
high growth potential as well :- areas of low economic potential, such as arid
sones and inacoessible rugged terrains. Resource surveys and industry studies

can produce and project a future industrial geography (a pre-determined industry-
location pattern) that consiste of a distribution of industries based on resouroe
svailability and areas of high growth potential. Because most larger regions
include areas of low productive potential, an industry-looation pattern would gener-
ally consist of a “spatially unbalanced" pattern for regional development.

19. L long-rnge projection of a pre-determined location pattern for industry for
two decades or more¢ into the future is, in nany ways, vital to the attaimment of

effective sconomic development. It provides, for instance, the meams for designing
a rational regional infrestructure system and for programming the provision of T
infrestructure on an economic basis, '

2. Planners begin by loocating resource-based industries and extractive industries
(orop production, mining, fisheries). On the basis of the distribution of fuel
resources, they provisionally plot the pattern of the future interconnected power
system; the rojected lower cost supply of electrioity gives planners greater
locational flexibility for situating a range of industries. Planners outline an
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emerging spatial pattern for ezonomic activity by delineating the areas for agri-
oultural processing industries, basic chemicals, and other early-stage production,
They can then tentatively project the transport routes that will make up the
future transportation system.

2l. The location pattern of resource-based industries and specialized agricultural
areas (the "independent" locations) pre-determine the location of many interwediate--
stage and late-stage industries. Planners take into account the fact that industries
and areas engaged in resource-based production become important markets (on the

basis of derived demand) relevant to the location of certain market-oriented
industries. '

22, In order that they may allocate industries on a regional basis, planners deter-
mine whether an industry-divisional unit or an industrial complex is essentially
material-oriented, fuel-oriented, labour-oriented, or market-orienied in its

location. Then, to locate plants and industrial complexes for economic production
for the long run, planners take into account aocu-ibility to the market area or
the oonsuming industries concurrently being located, the location of material sources,
the extent of weight loss of materials during processing, projected transport costs,
special requirements in terms of power and water inputs, and the projected location

of industrial distriots oonsisting of complementary enterprises.

23. In a given gevgraphic situation and resource endowment, the best location for
& plant or an industrial complex engaged in one or more stages of a series of
production stages depends on the locational situation of the preceding or the

subsequent stage, on the advantages of locating separately or of locating at pro-
Jocted distriocts of complementary enterprises s0 as to reap the econcmies offered

W s specializsed production centre.

24. The loocational situations of late-stage industries, service industries, and
locales of comstruction aotivity identify the consuming industries and areas that
call for such inputs as semi-processed agricultural produots, building materials
and semi-fabricsted metal products; therefors, they indicate which supply sources
(which early-stage industry location options) are advantageously situated for
acoess {0 larger markets and for economioal distribution.

Reacurcs-tesed indusiries

25, MNany agrioultural-processing industries must necessarily be situated near
the source of their raw materials. The influence of rav materials on location
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decisions depends not only on the future cost of transportation, but also on the
bulkiness and the perishability of the raw materials and on the extent to which
production processing brings about weight losing during conversion of the materials
into a more finished state. Weight-losing materials attract prooessing plants to
the source of the raw material.

26. For certain resource-based industrias only a limited number of locations are
available. This looation rigidity stems from the fact that raw materials are
situated at only certain places, as in the case of copper and mitrate deposits.
There are, however, alternative location choices for material-oriented industries
that process raw materials which are somewhat widely distributed. lioreover, the
continual development of new sources and new kinds of materials, and improvements
in transport technology provide alternative location arrangements for industry in
developing oountries.

27. This offers many opportunities for designing industrial ocomplexes and special-
ized production centres consisting of more or less techno~economically related
enterprises. The kind and the extent of division of labour that oan be developed
depends not only on a region's resource endowments, but also on the ingenuity for
exploiting the potentialities offered by new production technology and new transport
and power technology.

28, A region's topography, the locational oconfiguration of its agriculture and
other resource-based industries, and the situation of projeoted industrial areas
determine the general routes of transportation and identify the sources of, and
markets for, power.

29. Ry projecting the future outputs of agricultural areas and the future transpert
routes and crossroads, planners identify centres where processing mills and plants
oan be located for high productivity. Major transportation centres (main-route
junotions) in rural areas frequently provide the "growth points" suitable for
situating processing industries, mghools and experimental stations, equipment repair
shops, and marketing oentres. Extractive and resource-based industries (distilleries,
pulp mills, lumber mills, ore reduciion mills, eto,) should, wherever possible, be
developed in the vioinity of and, spatially integrated vith, agrioultural-processing
industries so as to promote the joint development of local infrastructure and to
trigger the emergence of industrial areas. -
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30. The environs of major transport junctions containing the foregoing econoric
activities and facilities may be projected to evolve into larger towns favourable
for locating industries oriented to the agricultural sector, such as that of the
production of farm machinery ard implements, local meat packing, tanneries and

fertilizer planis,

31, Thus, the delineation of the specialized production of richer areas and the
projection of power supply and transport routes identifies major transport centres
and bulk-breaking points that offer favourable areas and situations for locating
those material-oriented proceesing and manufacturing industries that profitably
exploit the resources of the general area, and those market-oriented industries
that are drawn to the general area for economical rroduction and distribution,

t-orient dustries
32, Among the industries that seek a loocation readily accessible to their major
markets are industries which produce bulky or perishable goods, and involve high
transportation costs for shipping goods to the market, Market-oriented industries
also include those establishments that require market accessibility for effective

technical servicing of and communication with consumers and those that require a
connexion with market developmentis and consumers'! behaviour to ascertain style treads.

33. Nodern industry is basically engaged in speciaiized production - many indutﬁes
are engaged in the assembly of standardised final products such as appliances,
business machines, communication equipment, and agricultural machinery., Aseembly
plants are typically market-oriented; they locate more or less centrally with ros-
peot to their over-all markets., Produ.ers of parts and sub-assembly units also
locate centrally for economical distribution to assenbly plants and other indus-
trial buyers of their products.

3. Producers design products to incorporate standard interchangeable sube
assembly units (motors and compressors, transmission devices, oontrol devices)
and other “oommon" components, all of whioh are decidedly more economioal to by
from specialised manufacturers than to produce,
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35. The industrial system nurturcs different types of industrial complexes.y

For example, an industrizl complex (a multiple-plant unit) may consist of two or
more stages of a serics of successive stages of production from crudc raw materials
to the final productj it may consist of a cluster of plants putting out two or more
products from a raw material (that 1s, engaged in the output of a material-related
product linec); it may consist of a multiple-plant unit thet employs processes for
the joint output of two or more related products (that is, engaged in the output

of a process-related product line); or, it may consiet of morc or less integrated
establishments cngaged in activities (the preceding, thc following, or the allied
activities) related to a major activity (for example, publishing).

The rationalization of industrial complexes and regional location

36« The geographic specialization of industry on the bagis of the available highest
productivity decrecs the rationalization of industrial complexes and production of
cach homogeneous industrial sector, for example, the light-engineering sector or
the electriocal engineering sector. A rationeligation programme employs selective
enalysis and a number of related industriglisation approaches that assure acocele-
rated industrial developm: .t.

)7« The active responsibilities of a rationclization programme are to:

(a) Design plants and industrial complexes to obtain the production
. adaptability necessary for developing countriesj

(b) Design and locate industrial complexes to obtain the available
economies from vertical intoegration;

(c) Formulate approaches for setting up minimum economic size plants
and industrial complexes required by developing countriesg

(2) Employ a broad product-design approach that permits industrial
sectors to maximize the adoption and the output of common components,
such as standard interchangeable sub-assembly units, parts, and
materialssg

(e) Organise and set up planis and industrial complexes on the basis of
process-related product lines to obtain a large volume of work for
output by mass-production facilitios;

3/ An industrial complex ie an interrolated multiple-plant unit (embodying produo=
tion, marketing, or other activities) located at a given site for the output of
goods or services. When an industrial complex operates on the basis of current
technology and organization, the physical separation of a single activity or
facility from the site incrcases its cost of operation, whereas, the expansion
of a complex to a given level of output sometimes makes it economical to add
& rclated activity or facility., Because of the size of local markets and
transport costs, sub-optimal industrial complexes can be profitable, multiplo-
plant units,
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(f) Group techno-economically related plants and complexes to make up
specialized production centres or districts that obtain high produc-
tivity and intensive use of infrastructure;

(g) Design the type of industrial structures that promote mutual locating
of industrial compl:xes and the setting up of specialized production
centres for regional division of labour;

(n) Design a projected industrial structure that enables the programming
of integrated industrialisation - the programning of related projects
that erect vertical segments of capacity and tcchno-economically
related facilities and conourrently provide complementary infra~
structure to assure economic integration,

The foregoing industrialisation approaches are elaborated upon in the pages

following.

38. For developing oountries, an adaptable plant or industrial complex hac
particular value because of its ability to turn out a comparatively wide range
of products and low investment requirement for conversion of plant to another
line of output or for expansion of plant capacity.

39.. Process engineers can readily design plante and industrial complexes for
ease of adjusting or converting processes to meet changes in the products to be
put out as well as for ease of inaugurating multiple-shift production to meet

peak output requirements. Engineers attain additional production adaptability
through the use of a process-layout arrangement for plant machinery, wherein the
oonstituent departments or plants oonsist of a &iven type of processing equipment,
as is exemplified by press shope, machine shope and welding shops. Plants organised
on the basis of a process layout and judioious use of general-purpose machines are
highly adaptable with respect to the introduction of new or redesigned products
and to ease of expansion. The pre-planning and provision for production convert-
ibility prior to the erection of a plant lowers the oapital outlay that would be
required for plant change-over to the output of other types of technically-related
products.

40. A vertically-integreted industrial oomplex is generally a multiple-plant
industrial division oonsisting of sequentially~-related plants at a given site,
Detached mills and facilities that are situated at a distance from the complex
proper ocan be likewise more or less integrated with the "works"™ division as
ancil’ary plants or auxiliary facilities. The processes or services of the de-
tached facilities would be techniocally designed specifically to meet the production
requirements of the industrial complex.
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41. The economies of vertical integration derive from the veduction in over-all
inventory stocks required, utilization of more specialized facilities, and the
elimination of some beginning or terminal operations and equipment, such as those
that involve furnace heating, inspection, packaging and orating, handling and
storage.

42, 1In order to reduce investment in Plant and to obtain steadier utilisation of
plant capacity, an industrial complex may be designed for partial or "tapered"
integration, wherein the capacity of the earlier-stage plants is limited to meet
the output requirements of the normal level of business., The additional output
required to meot peak-production periods is covered by purchases from sub-
contractors who supply fabricated items and components for further processing or
asseably by the later-stage plants equipped with the required output capacity.

43. In industrial enterprise integrates either forward or backward (aoquires
sequential plants) when the return on investment for earlier-stage or ror laten-
stage plants is higher than the return on its alternative investment opportunities.
As a vertical complex grows in output capacity (scale), and as technological inno-
vations introduce capital-savings production methods op improved materials, which
are more economical to process, producers typiocally find it economical to erect an
earlier-stage plant to produce components and materials that have become cheaper
to make than to buy from suppliers.

44. The number of vertical complexes that emerge or that can be designed from the
entire aycle of production stages in a given line of output (for example, in metal
fabrication, textile, or food industries) depends on the volume of similar goods
or related production that planners oan group for a product ooverage, the location
of the major market(s), the geographic situation of resources, and the ingennity
of industrial planning and engineering. Planners, in their long-range design and
projection of regional development, can frequently locate highly integrated induge
tries hy identifying and securing favourable geographic situations wherein the re-
quired matorials and other inputs (fuel, power, or water) are located in cloge
proximity and are also advantageously situated for accessibility to the major
markets for the goods produced.

45. The optimum size and the minimunm economic size plant or industriel complex
differ among industries because of differences in plant divisibility, capital
intensiveness, length of the production cycle, and the sources of economies of

scale. The economic size production unit increases over time due to the emergence
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of high-spead machincs and processes, improved materials thut process fauter,
and more intricate products which require a longer production cycle for their

output,

46. The capacity balance auong comparatively indivisille production and service
equipmont and facilitics is obtained morc readily in the higher range of rated
capacity. Because of the high productivity and comparative indivisibility of
facilities in certain fislds of industry, transport:tion and power supply, increascs

in scale (in output capacity) can be made only in relatively large increments.

47. A4n efficient smaller plant or complex (a smaller-volume minimum cconomic size
unit) can be economically obtained by specifying a product line consisting of economy
model products, desipming products for output on less capital intenaive facilities,

organizing plants on the basis of a procaess-layout pattorn wherever possible, and

carrying out sub-contract work on the high-capacity under~utilized facilities. The
aggregation of techno-economically related plants and complexes into specialized
production centres promotcs the joint use of high-capacity, capital-intensive
faoilities, auxiliary plants, and local infrastructure.

48, Planners design and organise industries along structural lines suitable for
introduction in developing countries and regions. Planners ascertain a rogionts
industry composition or industrial potontial and study the producte (and output

N

y 4n optimun size production unit is one that obtains the lowest unit cost of
output in a given state of tochnology. .. minimum eccnomic sizc facility or
multipic-plant unit is that scal- boyond whish long-run unit ccst begins to
decline slowly over a wid: rangs of output (especially in the field of
manufaoturing).

The scale of the minimum oconomic size unit depends on the output volume of

the largest (in output rate) high-productivity, capital-intensive oquipment or
integrated processing unitj the scalec of the minimum cconomic gize industrial
complex deponds on the capacity of tho largest (in output rate) economic size
constituont plant. lnelysts identify the mininum cconomic size divisional unit
‘of an industry as that output volum: which fully omploys (at rated capacity) the
high-productivity constituent indivisible equipment or frcility, whioh may be

a high-spead machine, an intcgretcd fabrication linc or assembly line, or an
expensivo auxiliary plant.

S/ Reted oapacity (th. cffective output capability) is thc output attainable whon
a plant or nn ontire industry operates on the basis of the standard or customary
longth of wuck and numbor shifte (c.g. single shift, 43-hour w:ck) with an allow-
anco for normal doleys - i.c., shutdowns resultine from machine failure and
equipmont ropair or renewal, jot setups and changeovars, processing difficultics,
absonteoisn, and tho like. Rated capacity is computed from past performanc:,
trial runs, or engineering data. Managers would tond to adopt a multiple~-ghift
production intensity whon investment in plant ig high and unit cost (as well as
the initial investment outlay) can be lowerad through multiple-shift operation.
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targets) sclected for production. They would group products for proccss related-
ness, material relatednass, market relatedness, and infrastructure requirements,

asgembled final products would be further broken down into common components and

sub-assembly units.

49. Industrial planners, thon, promote the meximum adoption of common components
(standard interchangeable sub-agsemblics, parts, and supply itoms) that are

selected or designed to g0 into the fabrication and assombly of similar as well

ag8 different kinds of products. For aconomical znd accelerated industrialization,
daveloping regions can adopt a scientific, broad-based product-design approach
(usentially, a broad approach for the selection of sub-asscmbly units and perts)
which permits large-scale output of standard sub-asscmblies and parts by specialiged
plants for absorption into the assembly of a wide range of final products.

50. In this approach, products (including sub-assemblics and parts) that require

the same or similar production technology are grouped to make up a proocss-related
product line for joint output (usually output on an intermittant basis) by a given
plant or industrial complex. The process-related product line approach for designing
and setting up plants or complexes is employed where the projected output volume

(the projected market) of a product or item is not sufficient for the erecotion of

a minimum economic sizs production unit.

51, Where resouroces and other location requiremcnts are favourable or, at loast,
permiseive, planncrs would specify plants and industrial comploxes on the basig of
prooess-related product lines so us to obtain ("carve out") a larger volume of tho
same or gimilar production requirement for low-cost output by a minimum oconomioc
sise production unit. Diverse itoms of small volume requirements would be grouped
to make up broader process-related product lines for economic output by more
adaptable (less spcoialized) facilities,

52. Annlysts may broak down a product line slated for large volume output inso
two (or more) narrower proccss-rolatod product lines for efficient output by moroc

| specialized industrial comploxes or plants. Large optimum-size industrial ocome
ploxes sometimcs may be split upy without any appreciable sacrifice of productivity,
into two or more divisions of a minimum economic size so as to obtain a wider
locational dispersal of industries and build up specialiged industrial districts
in different arcas. In the long-torm process of progressive division of labour,
more specialized plants and industrial comploxes would continually gestato and
spavn in the industrial onvironment.
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53. Depending on the particular dispersal of consuming industrics and consumcr
market areas, market-oriented complexes would locate in arcas of relatively hi.zh-
income potentialj such arcas may include urban arcas, major transport centres,
arceas of intensive agriculture, richly-ondowed 1akc areas, larger velloys and
basins, and harbour arcas, Planners would set up or promote, in selceted growth
arcas, tho amergence of one or more appropriately-specializod production centrues
or aistricts consisting of a well-situated cluster of industrial plants or com-
Plexes that omploy more or less the same or similar production technology, materinlg,
and infrastructurc. These centres would include material-oricnted plants and
complexes, market-oricnted complexes and single plants, auxiliary facilities, and
infrastructure facilitiocs.

54. In striving for an aconomically ™"ideal" geographic specialization of indug-
tries', planners, in their long-term analytic procedure, projoct the kind of spccial-
ized production centre thet is best suitod to cach area and region in the long run,
including the economic exp.oitation of a contincntal or sub-continental infra-
structure system (partioularly the economic utilization of continental transport
and power s&stems). The entire infrastructurc includes road transport, railways,
air transport, power supply, water supply, and waste-disposal facilities,

55. Basiocally, the omerging industry-location pattern is peraspective or "indicative®
physical planning. 1t serves as a basis for preparing economically viable fivoe-year
or "short-term" plans consisting of projects for eracting vortical segments of
ocapacity and teohno-cconomically related facilities, including companion infra-
structure., (A later section deals with relevant cconomic planning and programming
aspocts, particularly with respect to the provision of infrastructure, )

56. Through rogional analysis and the sequential and mutual locating of industrial
plants and economic activities, planners develop a projected geogrephic-spocialization-
of-industry location pattern for planning and programming regional industrialization,
infrastructure dovelopment, and accclorated economic growth. /s comparcd to dig-
persed and isolated entorprises, goographically specializod industrios and indus-
trial complexes require smaller investment for their dovelopmont, are more adaptablo,
and operate at substantially highor productivity.
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5T. Morc preciscly, ceonomie davelopment nlong the lines of a predetornined geo-
graphic spccinlization of industrics achieves productivity gnins and udvantages

in o number of wayss It specifics the types of skills required for cach projected
specinlized production centr. or industrinl digtrict «nd, thereby, provides timo

for the provision of » pool of skillad labour in advance of long-tcrn roquironents;
it obteins lower transportntion costs; it calls for ~ smaller investment in inven-
tory stocks (obtains n more optimnl stock-sales ratio); it promotcus more stable
levels of production and utilization of plant capacity; it promotes industry-widc
adoption of mass-production methods of output; it requires a small.r capital outlay
for the cercction of plant capacity or for the revision and modernization of plant;

it promotes the cmergence of industrial rescarch ond 2 flow of tochnologicnl
innovations; it promotes the cmergence of service and ancillary plants and a

supply of components to producers; it spocifics appropricte special-purpose (more
officient) types of infragtructure, providing ample time for engincering and orection
of infrastructure synchronized for omergence with the ostablishment of industries

in a given area, and attains more intensive long-torm utilization of infrastructurc.
The foregoing advantages of economic developmont along the linecs of a projected
goographic specinlization of production are amplified below. !

58. L production centpe comprisced of cnterpriscs specializing in techno-
ceonomicnlly similar lines of busincss (whether in oxtractive, manufacturing, or
service linecs of industrics) crontcs o labour pool of‘skillod and technical labour.
Goographically apecializod industrics may cugment the supply of skilled labnuy by

an varly inauguration of tradc and tochnical schools. By pre~-deternining the
leeation of industrios well in advance of their orection, planncrs, however, obtain
time in which to attempt to ecetablish teohniccl schools for the provision of the
required skillod and professional personnel, so that the "labour bottleneck™ need

not emerge to retard industrinl development or ndversely influonce location decisions.
The provision of the required skills in advance of domand creates a desired "labour
pull® on industrics to draw thom to their oconomically valid locations. Tho general
availability of somswhat bettor-schooled labour in existing urban areas would,
howover, toend to attract and accelerate the vstablishment of cortain labour-intensivo
industrics. Such labour-oricnted industrics would consist of cstablishmonts in

which labour costs make up a significant sharc of the unit cost of output, busincss
volume taonds to fluctuate, and the cngy of sclocting and recruiting effcotive

workers fron a larzo local supply facilitotcs the maintonanco of o rclatively
efficient work force, Furthcrmore, industrios requiring skilled personnel tond to

be drawn to urban aroas whore such manpower is usually concentrated.




59. 4 prodetornincd gIographic specinlization >f industrics Mtoang o

economical pattorn of transportation; it eliminntog Teedloss movoriont or e

and minimizes the cross houlin~+ of car~o ond the waltipiicily of chipaonie R
location of establishmonts, industrial omploxesy ond 3pccinlirad product 1on cont e
on tho basis of 12 long=~range transport desigm wmd long—tors trsport ot ion costs
obtains the econonical shipping of finished goods and Seonotile L inbound ovesont

of raw metcrials that a modern transpert tuechnology can provide.

60. The design and timely programming for the provision of trwsport (o0 in tho
casc of power and other infrastructure) for n constellation ot related specialized
industrial districtas promotas an intonsive utilization of guch infrastructur. -nd
lowor cost transport servioes.é/ The loenlization of industries in specinlized
production cantres obtains lower industry—wide stock-sales ratios,  Thic guwtitiv.
shrinkage in inventory stocks, and rosulting lower investment in inventorica, 1.
appreciable in the many industriocs that produce high-valuc goodp, wherein investment
in stock tonds to oxceed investmont in plant and cquipment. ‘The localization of
industrios obtains lower finished stock levels beoause quicker delivery and shorter

distribution channels absorb lees stock,

61. Rationalized plants and industrial complexos in well-gituated industrial
districts obtain markedly low stock-salcs ratios owing to the grontur intepration
of plants and wider absorption of intorchangeable subrsgoemblive and componcnts in
the assembly of final products. Industrial rationalization shrinks inventory gtocks
by dosigning plants for ad2ptability to changes in the product mix, by shortcnin,:
distribution channols, and by obtrining more officient nmotorials-handling and tean..-
port arrangements. Industrinl rationalization also obtains cconomics by pronoting
the adoption of improved inventory control systoms and hand-to-mouth purchasing

preoticos,

62. Producers situated in a specirlized production district can more offectively
adapt facilities and operations to changes in products, product mix, and production
requiremonts because of a wider range of oquipmont types and sizcs nvailable for
current and standby operations. Producors can also attain a more stable volume of
output in the froe of soasonel influencos and shifts in market domand owing to the
greator availability of market informetion and mora effoctive forecasting, and to
the greater opportunity for purchases from local subcontractors to meut ponk-gnlos

§/ The analysis and the approach for attaining this ccononic arrangomant ia
allocated to o later section.
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requircments or for cngnging in subcontracting work during the slack season.
Producers, morasover, cuxporicnce fower production interruptions becausc of a more

reliable supply of materiels, atilities, repairs and facilities.

63. The goographic concentration of producers in similar linos of business rceadily
and economically promotus the cmerzence of industrial rescarch. The concentrated
location pattern is more conducive to tho asscnbly of a community of tochnicians,
enginecrs, and scientists and to the establishacnt of industry-wide and publicly-
aided rosaarch activity for the generation of -~ flow of tochnological innovations

specifically zcared to the nceds of the industry.

64. A concentration of more or lass epecinlized production in an economicelly
ferourable location reaps productivity gains from lower-priced inputs of productive
factors in tcrms of goods and servicos (that ie, from oxternal economies), as well
as from the broader adoption by cconomicesizo establishmeats of mass—production
technology (that is, from intornal cconomics). 3pecialized ancillary plants emerge
to supply sub-assomblics and parts to producers of differont though technically
related products. .. large rarket, comprised of tachno-aconomically related pro-
ducers in the general arcay pronotas tho oemergoencoe of specialized enterprises that
offer such sorvices as equipnent ropair, notor trucking, warchousing, plant con-
struction, waste disposal, onginecering, tachnical education, and other local infra-
structure sorviceos,

65. Producirs locating ia an cconomically compatible contre of specializetion
obtain lower operating costs (lower broeask-cven points) owing to the availability
of skillod labour and specialized suppliers and to the procurement of lower~priced
matarials and utilities. Lower production costs permit the quoting of lower prices
and, generally, a larger volume of £ales for many linos of goods which, in turn and
in the long run, promotes wider utilization of mass-production (high-epoed)
machinory that obtains lower fixed cocts and lowor labour cost por unit of output.

66. Thus, whon a plant or an industrial complex, designed for the output of a
procoss-related product line, is located in a specialiged iniustrial district, it
obtains a low break-oven point from oxternnl aoonomies (including savings fron
purchages of low-priced sub-agscrnblies and compononts) and fron intornal sconomies,

though in sonc cases internnl cconomies nay be somowhat limited in the initial
yoears of busincss. As earlior indicated, through the joint output of rolated goods,

an entorprise obtains internal cconomics from a relatively high utilization of

capacity. Sincc a rationalized minimum oconomic size antorprisc, when situated in
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a spccialized production contre, cnjoys a lower breakecvon point, it would be an

/
cconomically viable enterprise oven though it mizht be somowhat undcr-utilized.lf

67. Infrestrusturo provideos the basic sorvices to industry necessary to the produce
tion process. Thceso "cconomic ovarhcad® services include transportation, power and
water supply, and ccmmunication. Social infrastructurc consists of cducation, hoalth,
and the various public scrvices that contribute to cconomic growth and the increasc
in productivity gener:lly. '

68. The provision of such infrastructurc as highways, railwoys, torminals and
power facilitiss absorb large =amounts of capital., Thc copital intconsivoness and
capital "lumpiness" of infrostructure derives from the geooraphic dispersal of the
domand and market for their services and the physical extonsiveness of their
facilitias.

69. The programming of geographically-scattered developmont projacts often neans
that newly crected plants ars provided with cither high-cost, undor-utilizcd infra-
structurc scrvices, or arc handicapped by interruptions steaming from bottlonocks
in transportation and powor. Poorly plenncd and indiscriminate infrastructurc
oraction rcsults not only in undor-utiligzod capecity, but in long-turn uconomic
dillocatlczne dus to tho pulling of plants to ar.as ~nd sites by thce short-tum
availability to transport or power, rathur than plants being rationally locatoed
on the basis of the bost availeble rossurce and markot situntions. L devalopmont
approach which pcrmits hoavy nbsorption of iavostmont in undor-utilizod infrae
siructure, morcovaer, rotards the ratc of cconomic growti. bocausc it repruscnts
niediroctod devoclopmont and a wastc of rosources.

1/ & rationalisation programme (as oarlior outlined) standardizes mrterials and
sub—assoublies and maximizos thoir intorchangeability for the ~sscmbly or
fabrication into various fincl products. It srgonises industrinl complexce of
minimun economic size on the basis of proccss-relntod product linos designed
for appropriato rdaptobility and intagration and for intensive uge of infro-
structurc ~nd other productivity gainsj it s:ts up spcecialigod production centres
consisting of tcchno-cconomically rclnted industrinl complexes ~nd plantsi and
i% locates thesc contres for ccononical production and distribution nnd for
complementary interrelationship with neighbouring production districts, i...,
on the basis of a spectrum of industrial tucknolozgy.
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7C.  Bezeouse of the zeneral indiviegible n-ture of infrastructurc and the frct that
facilitiue ~re often built shead of demand, under-utilizotion of facilitios (excuss
capucity) is considersd to be univoidable. This merns that for o period of yoars,
larre investnonts for cconomic developmeont contribute 1ittle to tho supply of poods

and survicos.

Tl. Ralanced prog.v.ri.ing seeks to aveid t..e ncedlens excess cepacity above that whiasn
~2inherant i the indivisitility of the faciijties, C-pital lumpiness and under-
utilization can obviously be somewhat roducued by the practice of teiloring and
stasing the construction of highways, thormel powor plants, and coagtnl shipping,
to fit lhe current reoquircnonts of industry and dovelopment. Such balancod pro-
gramning attompts provide sufficiocnt infrastructurc ourvices to rrevont the emer-
gonce of production bottlonecks as now industrial facilitics go into oporation.

72, Plannors must try to provide for ~doquate infrestructurc so that industry

can function without shortagoe in power, transportntion, and comnmunication.
Shortages reeult in curtailment of production, urder-utilisation of plant-capacity,
and oxcuss accunulation and hoarding of raw-naterial stocks. Plannors must, howovorp,
avoid the eroction of tochnically “ovur-specificd” facilitios and erection of excess
capacity (under-utilized facilities) in infrastructure, and tho consoquent high
sorvice charges.

73. Planners, too, must provide dovaeloping countries with tochnically and economi-
cally efficiont and usc.ful typoe of infrastructur: for long-torm nceds and rational
coonomic dovelopment., That is, thoy must avoid the incidence of praomature obgolos-
cence in capital-intensive facilitiocs (both in degimn ond cconomie utility). The

infrastructure must moct the nceds of long-tom sconomic devolopment and provide a
useful service for a long span of ycars,

T4. Traneport and powsr supply aro intogral perte of industrial and oconomio
activity. Effoctivo industrial planning doponds on a continual survay of rosourocs
and their evalustion for commercial cxploitation on thc basis of richness and
accessibility in tomms of projected transport and power tuchnology. . transport
study must derive from studies of rosourcos and plans for agricultural developmont
and industrinlization., Economic objoctives and development plans nust obviously

be translated into transportation requiromonts, if an officiont long-torm transport
syston is to be dosigned ond dovoloped,

75. The projected cost of iransport sorvicos influences tho location of industrios
and the kinds of industrial complexos that oen boe establishud. A4An econonical
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transport systun aud ~a fiter-conccted pow:r systun cul-roo the scope of mopkots
and open up "zrowth ~roeneg" for siturtiaj specinlized production contros.  Socruse
of the larger nunboer of availohlc lozation aptions, indstrial compleoxes can b

nope advantazeously situntud for cheaper iaputs wnd Cfficicnt production.

76. 1t is csgontinlly by projectin: a gscographic specizliz-tion of oconomic
aotivitios thnt planncrs gpocify the long-tern rationnl dir.ction of dovelopnent
and the industrics ccononically walid for coch arza. A continuing study for the
projoction ~nd rofinenicnt of  lncotion pattern for industrics obt-ins i officient
distribution of spccializod production activiti.s, . loc-tion study cssonticlly
allocates and situntos rolatod industrinl activitios and land usce te arcng nd
districts where epccific oconomic ~ctivities would bc cdventageously sited; and
whoro the roquired plants can be orginized and arransed for officiont usce of lend
a8 well as for officicnt production.

T7. Pro-detornined regional location of industry servee as a nenns for identifyings,
acquiring, and rosorving scares well-sgiturtod industrial land for vital long-tomm
economic dovelopment. It, theroby, detorminces the bost usc for scarce industrinl
land and providos the timc nccussary for rescarch and thorough planning oi ‘he
econonic aspocts that facilitat: town planning. In the short run, industrial land
may be offectively omployed for agriculture, stornge arens, public narkets, opcne
air cinomas, rathcr then for pomanont structures.

78. Ry projectinz the kind and thc size of industries suitod tu cach cconomic are:n
(% projectinz vcononmic potuntinl), plannors dctomine the infrastructure specifi-
cation for cach arca in tumms of triasportation, power, watur, wastc disposal,
communication, tochnical oducntion, modical facilitics and the likc. A projccted
locution of mining, iron and stoel, and basic chunicals industrics, for instance,
indiontes wherc heavy transport serviccs and power would be required.

79. L location-projcction survey shortens the gostation timc for oracting and
establishing industrios and infrastructurc becausc’ it en~bles ndvancod long-tprm
decision making and, thus, provides amplo time for thorourh cconomic and ongincoring
studies and for salootion nnd noquisition of industrial sitcs.

80. Tho planning of transportatinn, communication, power, and water-supply systons
is fundanentzlly bascd on a projectod ceonomic and industrial geography of -~ dovel-
oping region. The projection, to be sure, undergoes adaptation and refinoment t9
accommodate technological innovations and the availability of more conplcts rosource
data,
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81. * pryjectad ccononic ~cography cnables pl-nners 0 determine the routes and
kinde of transport sorvices requirad, nreas of wator surplus and arons of water
dennnd, ~rems Sf chenp ol nnd power surplus, «nd the pattern -nd stages for the
evolutiin <f =n intircomnect.d power rid. Planners, for instnnce, would estimate
the types, volune, ~ud scasonslity in the flow of caro so that they ~ould evolve

~ ration~! tronsport systen.

82, It is on the brsie of over-~1l nnalysis and the cmerging transport technology
that thy plonner projocts economic dovelopnment and desigmates the trzonsport modia
thot are economicnlly suitclle for the varicus types of carzo and bronches of
industry. The cost ~nd performance of the various transport services diffors anong
areas because of the differcnces in the types ond volume of goods that move and

differences in seo.rapric leocotion of industrics.

83. Thc development of ~ transport syston tnakes into account the trond in trans-
port technolojy, comparative transport capabilities and costs for different trans-
port media, the impoet of difforent transport media on production and distribution
costs, and thu net long-tern offect on ccononic devolopmont of the various trans-
port nedia. The media s2lected would be based on comparative costs, not only in
terns of the tranaportation servicec, bhut on the total long-run cost (tiae future
cost) of production and distribution for industries projectcd for development. The
projectod freight carzo to he nmoved, thereforc, would bs allocated among difforcnt
transport media 8o as to ~ttain minimum lona~term investment in both transport and
industry ~nd to obt~in accelerated economic ;rowth.

84. Planncrs dovelop a transport systom on the basis of topography, geographic
configuration of cconomic ~roas, ~nd a projectcd flow of goods fron industriss and
areas planncd for devalopment. Plonnors select general routes for surface and
wator transport -nd stipul~te teminal and key intermodiate points. {The davelop-
mont of » cars;o nir transport system and nir transport-basod industrics is outlined

in a later saction.)

85. Transpertation analysts solect the typs of carriers (type of transport sorvicos)
on the basis of development stratesy, adaptebility, and lonpg-torm costs for moving
dosignatoed types of freisht in the projcctad aconory. The specification of trang—~
port scrvices involves the stipulation and allucation of trwnsport media anong
froight ond passenger services, for long-haul and short-haul trips, for bulk and

.
small packagze roods movenent, for hizh-value nnd low-value carso, and 8o on.g/

§/ In zunercl, lon: houls in heavy traffic would be ~llocated to railwnys and wateor
carriersj road trnnsport finds its bost use for moving higzh value goods and
perishables over short hauls; and z2ir transport is ecconomical for high value
products relative to their bulk.
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8G. A4 dotailed study of project.od ccononic dovelopnent ~nd of transport require-
nants provides thc specifications for final routas, initinlly the routes for ~runs
salected for 2arlicer prorruming of devolopmont. The construction of transportation
is programned for cffoctive synchronization with the progress of plont construction

for industrinlization and projects for npricultural dovelopnent.

87. Planncrs should tcko into account relevant technologicnl tronde in the pro-
jection of transport, and industri~l potontialities. Thoy should particularly noto
the progress in miniaturization of both consuier and producer ‘des: Li tht- |
ongincoriny and electrical industrics, for instonece, devote » large share »f their
capacity to the output of goods of high wnlue relative to their bulk (ennll high-
value products). This means thot o substantinl share of the manufactured products
of the immodiata future will be soods of high unit value relative to thoir bulk.e
Meanwhile, tho continual lon,=tom drop in the cost of aire-cargo shippins mecns
that nir transport will oxpand sccularly. . decision for the futur: introduction
of air transport sorvices for -~ given industry in developiny rugzicns should tnke
into acoount the imnortant savinzs in invontory th-t would tnake place, tho over-nll
reduction in inventory c~rrying charzes, and thc ndvantage of spocd in transport
of matorials.

88. Industrios oporating on the basis of air transport can, thorcfors, obtain
substantial cconomics in torms of stoadior production, short distribution channcls,
speod in adjusting to changes in narkot domand, and low over-all invuntory lovela,
The forezoing oconomies, and the possibilitics of cstablishing cfficient industricl
comploxes of nminimun econonic sige, crente the scononic condit®ons for a nocasura
of industrial develnpmont on the bagis of air transport in the yocars a.hua.d%

2/ Ministuriscd sub-gssonbly inits and components go into the assembly of businoss
machinos, cutomobilo control dovices, air conditionors, tclovieion sots and
radios, and a growing group of other products. Lir-shippcd subassombly units
and componcnts that also 7o into the finnl cigsombly of nany products includo
transnissions, clutchos, oars, orankshafts, ~xles, instrumonts, pumps and
control dovicos, genorators, notors, rubbar ~nd plastic parts, ~nd the likc.

19/ Most fundamont:zl is the fact that nir tronsport nicht t.econe & major mcans for
overcominz the cbstacle of small mnrkots. L contiancntal constellation »f intor-
relnted industrinl complexes nnd spccinlized production districts miht omerse
to produce and distribute to an enormous m~rkct and thoreby obtain a balanced
flow of freight and intensive utilization of air transport facilities that
will makoe for low shipping costs and lower-priccd inputs.
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89. The iavestnont required for the provicisn of 2o alp-trangport sorvices
would be compurativaly low hoecnuse of the rencrsl sxcess capacity in airline

facilitics in dovelopin s countrios, Ioreover, earjo airsraft would be tequirad
singly s ncedud}‘l-/ Tha comprrntive ~bsonce of o~pitnl lumpiness in coryd air-

tronsport facilitics would enable o sradual coxpansion in ~irfreight corrying

capacity.

90. Purspective plonning projects the future industrinl geography of n developing
country by outlinings its constitucnt cconomic arens, location pattern for indus-
trios, 2nd o flow of aconomic activities, Such planning provides a large backlog
of vinble industrinl and ~gricultur~l projccts that m-~ke it possible for planners
to prepar: nd mrint~in ~n up-to-dote, lonz-ran e devaolopment pln for yenrs ahend,
8ince po *gpective planning provides n wide range »f vinble projects for the oreotion
of industrivs n~nd infrastructurs, it offers nlternntive directions and approaches
for aoconomic srowth. In order that they may detorminu the most effective strategy
for oconomic growth, plawnners ananlyze the perspective projoction (2 projoction of
the g20ographic specisrliz-tion of industry two decados or more ahoad) to ascertain
and evelurte alternaggve dircctions and zpnronchas for developing the enrlicr
stage of cconomic Jrowth nnd the ultimete srowth of the coonomy ns 2 whole.

91. Although there ~re nmany intricate aspocts to the problom, tho sclceotion of
an economically valid growth stratogy is crucinl to sucocess. Btated in simple
terms, plannors employ the porspactive ulan na a basis for following through
alternativuo pathe for vconomic developmont (-lternctive approanches and sequences
for devoloping industry branchaes, infrmstructurs, ~ariculture, ate.) and for
appreising the results of onch in turme of such critarin as the rato of growth,
attainment of tochnological proficioncy, investmont nbsorption, and case of main-
teining oconomic bnlance, that is, aveiding imbalonces in caproity, in the balance
of payments, and in inflationary forces.

92. Oncc a valid growth strotogy is doterminod, planners implement the strategy
by propnring ~n economic pl-a for prooramminc: tho cstablishment of specifiod
industrius and infrastructure in s2l.cted arvas in conformity with the pro-
detormined industry-location pattern.

1}/ Lircratt builders would likely find it economical to tzmilor their aireraft
designs for doveloping countries. For instance, slower planes would be appro=
priatc becruge of the substantinl diffaerential botweon air speed and that of
surface speel.
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93. When thoy core nurtured by perspective planning, planners :re oble to pre-
parc and imploment o succession of comprrotively lony=range pluns (six t> ten
years) for developing industrice, infrostructure, ~riculture, cducction, and
asthor cultur~l improvements. Such "planning in degth" is porticul-rly vitel for
programning infrostrusture and industry for concurrent completion and for ob%aining
the nacesarry odoptability in pro romming cssential for mininizing the cmersence

of imbnlances in the procoss of rrowth.

94. On the basis of a projected industrizl rosrephy, plonning ~nd prosronning
can aocclerate rerional development by initially cxploitins: the cconoais potential
of the most promising arcas ~nd ;rowth poiats. Thesc would includc najor urban
arcas 18 well as saloctod resions in the accessible and favourcbly located resource
ondowonts of rick minoral deposite such as copper, bouxite, and potash; timber
resources for lumbor ~nd pulp industricsi ~nd rich sources of fucl (co2l, oil,
sitcs for hydro-cluctric power). Industri-l prosramaing would initially concun-
trate on thosc capital-intensive industrial projocts that promote the emerytonce

of soale economics and step up cconomic cxpansion.

95. Plannors introducc jeographicnlly spocialised industriocs and intograte an
omorging economy by prosramming - succcession of techno-aconomically related vertiocal
sogments of capacity in linc with thc predeterminocd industry-location pettorn,
within the limits of avniloble investment funds and short-tom supply of skilled

and profegsicnnl lnbour}z/

96, The procranming of a new industry usuclly invelves the crection of vertically~
related plonts and industrial comploxos ~t pre-located industrial districts. This
vertical sogment of capacity would suncrally consist of early, intcrmmedinte and
finsl-stage plant cnpacity and the supportin~ specinlized local infrastructurce
The constituont plants and industricl complexes would be mutually supporting in
that thoy would be comprised of supplyinz cstablishments and consuming cstablish-
monts,

97. Plannors programmc the oxpwsi~n of an oxisting line of production by on-
larging cutput capncity all nlons the line of ~ vertical sg;nont of productive
facilitios and the specinlized local infrastructurs facilities. This may involve

13/ It is obvious that short-torm planning for oconomic growth in doveloping
countrics involves many obstacles - politicnl instcbility, trade inbnlances,
jnflation, shortege of capital and skilled labour, otc. This paper linits
its coverage to the outlined lonp-range loc~tion-and-development approach
and its contribution to facilitating lons=torn cconomic davelopment on a
more rational basis.
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the vrention of - dunlicnte CPly-sta~. plant and 1n enlarzoment of 4 final-staga
industri-.] Tonplox, Tt TNy however, ea]] for the crentim of " moro Spceinlized
finnl-gt:. o, industri-] complax (np pl~nt) and the eonvarsion of np oxisting indug-
tricl comnloyx (op Plent) £ o noppowcp linc of production, Programming, in thig
instnnzc, Splita « Vin, of srduction ~pg 2llocates A narrower line of work to
nore aspeecinlized vt blisghm ntg .

W, Mo developmont Pl woylAd tyrically include the Prozramning of » number of
Toups of tuchny;--cc'ammicﬂ.] 1y relotod 3iarle 28tablishmontsg pre=planned fop location
in npproppi~to 3pecin]lizad pradust i centres, In thg carlicr stase of dconomic
develc)mwnt. nany of thuge 28t blishmentg ~re dosi mod to put out products Bub=
stitutin- ¢ p imported J02ds.  Sinnc tho fora;sin,» plants wope largoly sclactod

on the bagis of their mateping Pelntodness, the 8pacifiod carly-stago plante would
bo creetad with " rendy market fop thoir output.

99. 4 long-ranme ApEro-.ch to ucononje arowth onablog planncrs to prepare plans

and pro-ramncg thet take into ~coount dotailed infrastructure noeds (dopots,
taminals, w:u-chousin-j;, Bpucinl handlin; facilitica) of industprios Pro-~located at
various rrowth districts nnq arons.  Such an approach oncbloes Planners to avoid, op,
at loast, to mininizo the wnate of rosourcog stoming from cconomic imbalances that
consist of shortaos in eapeeity (or output) jn cortain industries ang infrastructure
along with oxcogs ( undoreutilizog) enpacity in othep induetry branches ang infra.

100, The attainment of intogratod induatrin) developmont Necessitates advancod
programming of transport wng power facilitios go 28 to nssurc the provision of tho
infrogtructupe 8ervices required for industri.g schodulod fop carly emergence,
Long-ran o plannin-~ in depth on $he basig of 5 prodotominod industxy—loeation
pattarn onabloe plannors to idontify thy transport and Power infragtructupe 1nvc1v1ng
long tostation fop ite erection,

101, Longeranmg Progromming would thaon 8pceify the nocded transport routes and
facilitios and the time schodula fop their croction, 8uch programming erccts
thome avctiong of the pro-planncg tranaport systom required fop Synchroniged omop.
Jonce with particulap industriog,

102. Planncpg Ny specify n trangitional schane for tho provision of transport
servicoes, near-tam scheng for the provisgion of tranaport for a given routa may
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by a standard mnuze railway line. The dismantled narrow-gzouse roilwoy may be

installed for local infrastructurc of igol~tod industri~l districts.

103. Plannoers would not long: delay the improvement or the linking up of transport
survicos between meizhbourins cconomic arceas. The programmin: »f complementary
industrial onterprises at noighbourin: ccononic nrcas obtnins n more intonsive

use of linking transport serviccee. Trangport utilizntion is aurmented by an early
progroamming and construction of industrinl cst~blishmente situated at major cross-

roads and alongz the onvirons of the main route boetween ccononic arens.

104. The long-range development plan takes into account the cost of power. A study
for long-term power supply analyzes the long-range development plawn and formulates
the most rational scheme for acquiring an oconomical long=torm powur supply, while
satisfying noar-term power roquiromonts with o mini~wm of undur-utilizod capacity.
The long-term supply (and cost) of power would dopond an tho forsibility of duasign-
ing suitablc stagos for evolving an intaorconnccted power system. The near-torm
supply (and cost) of powor would dopend on the relative cost of fuol sources,
availability of hydro-cloctric power sitos, and tho typos >f powor stations that
can ba economically cerected to mect the near-term demand for power as indiocatcd

by tha development plan,

105. In the short run, cortein isoclated production contres can be supplied by a
local power station. 8mall powor stations may be equipped with a transportablo-
type turbine which ocan later be instnlled in anothar aren., As the dumand for
power incroases, the spreading power network supplies olootricity to fommerly
isolated production ccntros.

106, Planners essontially achicvc industrial developmont nt low invostmont in plant
and infrastructure by programming industrial capacity for the emaergence of a number
of integrated industrinl districts. By oxpanding (filling in) capacity in ~ con-
stellation of related production centres in linc with n prodeterminod goographical
specialization of industry, planncrs obtain intensive usc of powar and transport
facilitios, lower stock-salas ratios and other economics of sonle.









