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A METHOD OF REGIOWAL PLAWNING

At the etherlands Economics Institute (Division
of Bzlinced International Growth) we are »reparing, with the
financial sup»dort of "Resources for the Future", a publication
dealing with "The Element of Space in Development Planning".
Provisional texts, not yet edited .or revised, will be mzde
available to P.I.D.E. In the subsequent text a skctch is
given of the vroblems considered and the solutions offered.
The study is buased on the assumntion that many developing
countries do not have the comduter facilities needed to use
highly sophisticated methods and that also for lack of staff
and for reasons of communicstion with policy-makers
relatively ample methods may have their value. .The outcome
of such methods may represent ¢ first anproximation to the
ultimate solutions.

4 complete introduction of the element of spece or
location into economic¢ planning is virtuszlly impossible., We
vropose to introduce a qualitative classificacion of
comrodities with regard to their mobility.World products
are those which can move without much cost all over the
world; national goods are thyge which cannot be traded
between nations; smong these are regional and even local
goods which cannot easily leave a region or even a localitye.
We introduce "heavy goods" as a gategory of world oroducts
with non-negligible transportatian costs. One of the featyges
of our study is that we introduce geographical sub-divisica
at different levels., Thus we consiger four cases to te
described hereafter.

Case I Miorld Planning" For contineng

We consider the main »lanning problem to be the

estimation of the optimal income incteases fir gach cell in a
two-entry tavle, where continents &re the columns and sectors
are the rows. From the income increases we can derive the

necessary investments by multiplying by capital-output ratios. -

Alternatively we cin determine the costg of producing the
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goods in all cells, taking into account all costs of scarce
factors,

We consider a2s targets the income increases in the
various continents and hence in the world at large.From
demend relations the income increases of the various sectors
can be found. Thus the horizontal as well as the vertical
totals of our two-entry table are known. The problem is to
£ill out all the cells in such a way that total costs or total
investments are a minimum under the target constraints. This
appears to be the Hitchcock (transport) »roblem, a sub-species
of linear programming. The solution can be found with the aid
of "the so-called u - v - rmethod, starting from a first basic
feasible solution and annlying _icerations. The number of
iterations can be greatly reduced by an apprgpriate ordering
of the rows &nd columns,., There will also be/number of pre-
determined zeros, for instznce no coffee »nroduction in Europe.

Case II. Regional Planning for Cne Nation

At the nationel level we introduce regions as the first
subdivision., We make a distinction between regional other
national and international sectors. The iregioncl sector
income increzses are assumed to have a pre-given ratio to
the total regionzl income targets. hAs soon as the regional
income targets &re given, the income increzses for the
regional sectors are also given therefore and we deal with
the remainder of the table only. Hers.we have other national
énd international sectors only. Agein, the row totals of:
each of the other nationzl sectors are given from demand
relations. But this is not true for the international sector
rows, Here -only the sum total of all of them is known,., The
problem can be solved nevertheless with the aid of the u-v-
method, now with more degrees of freedom.

Sensitivity analysis with regurd to the regional
income target will yield informe.tion on the costs of regional

target changes in terms of national income,
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Assuming-thzt transwportation costs are low in
comnarison- to the dif ferences between regions of production
costs for the same conmodity, we can assume that the locations
found for the various industries will not be influenced
by these trans»nortation costs. The flows of transnartation
can be deternined in such a way as to minimize transportation
costs. It apmears that this »roblem can again be given the
shape of a Hitchcock problem, now using as rows and columns
the regions of destination and of eorigin.

Case III. "Heavy Goods" Introduced .

In this case transnortation costs sre assumed to be
large enough for these goods to interfere with the optim:l -
location. The problem to minimize the sum total of production
plus transyortation costs {or investments) now becokes quite
a bit more complicated; but it may be solved by iterations,
starting from the solution of the two problams implied in
Case II, namely mininmizing »roduction costs first and
transportation costs afterwards. Heavy goods, if defined as
fuel, building materials, fertilizer, minerals and bulky
agricultural products make up for at le:st 70 percent of
transnortation in most countries.

Case IV. Hierarchy Models

Upon passing on to ever finer geographical subdivisions
we finally arrive at “space units such &4s cities und villwges
(together to be czlled "centres") and now we c&n no longer
neglect the existence of indivisibilities, leading to the
concept of the winimun ‘size of enterprises in order to be
lowest-cost units. 4 problem we are now facing may be
formulated as follows, Given & country (say squeare) with a
uniform density of sgriculture; to begin with, no foreign
trade and a number of industries. Given also, for euch industry,
the necessury number of minimum - size »lants in order to.

satisfy dewnnd; how do we hive to duster these »lants into
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centres of different size in order to minimize transportatim
costs? We pronosed & hypothetical solution which we called the
hiererchy model. In some c..ses we can »rove that it does
minimize transportation costs. In other cuses amendments are
necessary; some of them are offered. The simplest version
of the hierarchy model can be described ¢«s follows. Arranging
the industries in the order of diminishing number of enterprises,
we call "industry of rank 1" the industry with the largest
number of plants; "industry of rank 2" the industry with the
next lower number of plants, ending up with the highest rank H,
showing one "plant™ only (central government , mostly). In
this model there are only H types of centre; they also can
be given & rank. In any type of centre of rank h'all industries
with rank 1,2, u» to h' appear and only one enterprise of the
latter rznk. In each ty»e of centre only industry h' exports
to other centres (and agriculture}; ll other industries 1, 2
ceeessssy N'= 1 only serve the local market, With these
assumptions it is »ossible to find the frequency distribution
of centres of all tynes and hence of all sizes.,

We hi&ve anended the model for the following features.
In one alternative we introduce an activity bound to a certain
spot (mining or a big harbair) nexc to the centre of rank H.
In another alternative we introduce exdorts of agricultural
goods through & big harbour. In a third alternative we
introduce some industries with heavy agricultural inputs
{dairying, sugar), which appear in one ty»e of centre only
and nQt in bigger centres.

Finally we are now working on models which combine the

features of lases II and IV.
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