REGIONAL STUDIES AND RESEARCH FOR CONSISTENT
AND OPTIMAL PLAN FORMULATION : THE NEED
FOR A RIGHT KIND OF ORIENTATION

M. N. Pal*

I, Introduction :

A survey of regional resources, regional problems, etc., in different
regions forms a basis for any consideration [or regional development plan
formulati Yet the delineation of mere regions and sub-regions, showing
common [catures and problems mostly at a static point of time in the past,
can be considered as & stage that is far behind the actual plan formula-
tion. This approach for delincation might, us claimed by Learmonth, be
holistic, provided it could really incorporate relevant economic and social
variables, without dependivg excessively on the readily available physical
variables. But it goes without sayiog that merely identifying the problems
is not sufficient, unless the regional studies evaluate the ways and means
1o solve them. In a regional study intended for planning purposes, we
should not avoid this 1ask of finding solutions explicitly.

2. Problem-Solving Procedure :

Pollowing S. L. Optner {25), a problem can be defined as a
situation in which there are 1wo states : one is characterized by the
present (existing) state ; the other by a proposed (or desired) state obuained
as a by-product of pre-assigned goals, objectives and related consiraints.
In both states, there is a sct of objects, atuributes and relationships
(interactions) that form what is called a sysiem, Objects, attributes and
relationships of & system are inter-locked in such a fashion that they
generate an on-going state in the system, called a process. The processes
are always at work, transforming a sysiem from one of its states to
another state at differential fashions, The purpose of planning is to
condition the processes in such a way as to effect a certain desised
ransformation in the siate of a system. The solution states how the
gap between existing and desired states will be closed. When the gap
can be fully closed, the solution is total, otherwise it is partial. A total
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solution can also be tentative, if its reliability remains unconfirmed. The
problem-solving procedure should consider the following major steps :

(a) fix the objective and its related constraints to identify the
desired siate of a system aod the problem,

(b) statc the condition of the problem and stipulate the necessary
assumptions,

() blish the al ive pi and limitati o be
valued,

(d) set the consistent criteria for comparative measurements of
alternatives,

(¢) determine the nature of ritk (uncertainty of obtaining the
desired state),

(f) select the optimal al ive, the probabl q of

which would be most preferable,

(g) make a plan for implementation of the solution through
rreEr r. i S hori y or b it ]

(h) implement the solution on a pilot basis, i possible

(i) evaluste the results of implementation,

(j) modify the solution and iterate, if necessary, from an appropriate
step stated above,

(k) implement the final solution.

Any regional study should cover st Iml the sieps (a) to (f) for a plan
if the plan imp ing all steps from (a) to
(k), is not readily in sight. Thus the regbml study that stops at step
(a) without the identification of and suggestion on processes to overcome
the problem, could be an academician’s siudy, but not a planner's
regional siudy, because of the incompleteness.

3. Systems Terminalogies 1
3.1. A systems view of planning is implicit in the preceding

discussi A brief discussion on the systems terminologies would there-
fore be necuury PFollowing Klir and Valach [17] and improving upon
their matk , the definition of a sysiem is contained in

the statement that every set S= (R, Ry, .. R,) is & sysem with
reference to a context, where the set of n objects with auributes g,'s,
i=1,2,.. 8 are ideatificd with reference to the context and represented

(2]
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by the set R, = ja,,q,,... ay} and R,’s are sets containing intcractions
or relationships of any k clements of R, for k =2,3,..n A few or
all elements of a set R, can be zero representing no interaction or
relationshi Math ically kil a system is generally closed,
meaning thereby that all relmnl objects with reference to a context arc
identified in R,. But in a real world problem.solving situation there
exists a thing like environment to @ system. Following Lewis Goslin {11] an
enviroment to a system can be defined as follows : It is the set ol all
objects, a change in whose auributes affects the system and also of (hose
objects whose attributes are affected by the bebaviour of the system and at the
same time the changes in attributes of those objects are not subject to control
from within the system. On the other hand, if the changes could bg
controlled from within the system, the objects are 1o be treated as part
of the system. As the scope of control from within an identified system
is important for decmon problems, the distinction between a system and
its 11abl is perforced. If the i w0 a
system cxists alongwith the system, it is called an open system. If the
environment does not exist, the system is closed. Now it looks quite
logical to conclude that the decision-making, only through an open
system analysis in the context of a real world situation, can not become
hensive when the i to the syslem remains unknown

P
1 o

or isignored. But a I sort of p is
\hrough the assumption that the behaviour of the system is lﬂ‘eclcd only
by given conditions previously established by the environment, provided
the conditions themselves do not alter by the current change in the
behaviour of the system. Many of our regional studies suffer from atleast
lhe following two limitations . (i) non-consideration of all relevani
sets R's ined by a regional system, (ii) over-looking
the difficult task of incorporation of the possible environment to a

regional system.

it

3.2, Again many regional siudies are in the form of a sub-system
analysis. By definition, a sub-system is a system (open system) of lower
order contained by some parent system. The clement set R, of the
parent system can be, for example, the set of sub-systems. The same
parent |ys(em can be visualised as consulu(ed by different colections of

b-syst ly. Th lly sp g, the decision-making
should be within the framework of a total parent system, But practical
limitations often perforce one to make a sub.system malym and
arrive at partial decisions. The partial decisi kings for y
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of a parent system could be permitted provided one is in & position to
ine the relationships or i i between sub-sy for final

4 1

decision-making. I onc is i in ysing only one
sub-system, it should not be ignored that other sub-systems of the parent
system can at leat be treated as environment to the sub-system
in the aaalysis. This poiat is particularly important for those who are
i d in 2 gion or a tor analysis,

18, Descriptions, facts, das that sre related to the context of a
tystem, both quantitative and qualitative, need to the manipulated into
information and channclled their flow for usc in the evaluation of the
states and processes of the system, All clayes of information together
with their flows and linkages, that tend to provide 2 comprehensive
framework for thc cvaluation of the system, themselves form a system.
As this system always enters in the analysis of corresponding contextual
system, it can be called the embedded information systrm of the system, A
real world information system, based on accessible informalion, may be a
sub-set of the total information system, based on information required
for a system. Depending upon the extent of information gap between d
and accessible ones, various consistent assumptions are made on the gap
and therefore techniques of apalysis are modified or simplified for a real
world decision problem. As there is a definite relation between the
characteristics of decision problem and the techniques of analysis, the
decision-making becomes less comprehensive with the incresse in asumptions
on information gap. If a large information gap is ignored and sko if

ible infc jon is liable, the decision.making can become less
precise to erroncous. In fact, looking into a decision problem through
an appropriste system analysis gives a promise of better information flow
and more relisble information. However, the use of system analysis bas
oot yet obtained a fair operational status in the socio-economic develop-
went problems. To achieve a momentum for operations]  status,
complexities of total systems may need a simplification. This simplification
can be done through some sort of physical or analytical meds systoms,
The model systems are very often Aomomorphic, not isomorphic, to the
corresponding total system. According 1o Klir and Valach [17), a system
§' is homomorphic to enother system § when clements in § can be
spigned uniquely to clements in § but not vice versa and the relationships
in §’ can be asigned uniquely to relationships or i ions in § but
not vice versa; two Systems arc itomorphic to cach ather if elements
in § can be uniquely amigned to the clements in § and vice versa and

[ 4)
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if for every relationship or interaction in §' there exists an exactly similar
retationship of interaction in § and viee versa, I isomorphic model
system can be identificd, the problem of control for comprehensive
decision-making is climinated. But an analysis with a homomorphic
model system, which is more commonly in use, may sometimes yield a
heuristic or tentative solution with a high degree of uncertainty in
obtaining the desired state of the sysiem,

3.4, A nation is treated usually as a regional system, but, in genera),
a regional system can be as small at a metropolitan centre or as large as
the entire world. Clearly a region within a regional system can jtself
be a sub-system. The context of regional systems, in the present discussion
is the socio-cconomic development far the people of regions and of the
system to which the regions belong. The enviconment of a tegional
system can contain, for example, the exogencous international situation
to which the system can be subjected 10. At times a national planoning
system without regional dimension can belong to the environment of the
corresponding regional system. By now it is clear that an identification
of the on-going processes of a regional system is essential for planning
purposes.  But most of the regional studies in India are on regional
delineation with some sort of decentralised analysis that captures usually
a particular static state of the processes, very often in incomplete form,
ignoring its dy i Regiona) delineations or regionalisations arc based
on the following three concepts of *region* [sec Richard Hartshorne 13):

Ad-hoc region : or a region in the general sense, is simply a particular
piece of area which may be in some way distinctive from
other areas,

Fermal region : or & homogeneous or uniform region, is an area within
which the variations of onc or more selected features fall
within & certain narrow range,

Fuxdional region : of a region of coherent orgsnisalion or a nodal region,
Is an area in which onc or more selected phenomena of
movement connect the diverse localities within into & functionally
organised unit.

According to these concepts it could be noticed that the formal and

functional regions together can be taken to form a kind of regional

system with sub-systems of regions inter d by spatial §

only, on the assumption that the constituent diverse localities in a

functional region are identified before hand by some sort of wniformity

eriteria of the formal regionalisation. But this form of regiona) system
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is incomplete in the sense that the system analysia for process evalvation
is still to be incorporated into it. The ad-hoc regions, though have none
of the defining features of a regional system, can be accepted some times
w0 form regional sub-systems when we bave identified their role,
characteristics and liokages with reference to the main purpose of analysis
in a particular system. For example, States of Iodia are considered as
ad-hoc regions for planning purposes, but they really form sub-systems
for plan implementation under the compulsion of adminisirative controls.
Thus, when the systems view of planning is impased on the usval regional
studies, more ing could be hed and deficiencies would come
to light [sce also Chadwick 4, and Harvey 14 ]. In order to extend the
ususl analysis from the stage of delincation to the stage of integrated
decisi king, the unidentified objects and interactions implicit in on-
going processess should have to be traced and analysed through the use
of certain techniques and stages of system analysis and also through a
reduction of information gap in a recurrent manner.

4 Rationsl Looks to Regional Aualysis P 4

4.1, Atempts will be made now to scarch for rational orieniations
in the typical regional analysis procedures. We start, in this sub-section,
from the concept of regionalisation, Whenever a normative type of
regional plsnning measures is to be applied differentially on account of
a spatial varistion of certain relevant characteristics or variables, the
concept of formal regionalisation, even without the consideration of
interaction aspects at the initial stage, can be useful. But for this, we
have to work very often for & posite formal regionalisation, involving
many inter-relsted features of variables, rather than be content with
simple formal regionalisations, involving only one variable in cach.
Analysis proced for the cvaluation of composite regional ch
can be classified as that in diagram ). In this diagram, some ten types
could be recognised that are shown in rectangular blocks, numbered (1)
to (10) In each block, references are given afier the author of the
method, or some typical Indian illustrations are quoted. A detailed review
of these types is available in another study made by the present author
[32) very brief comments aro given below :

Tope (1) :
Some times variables or groups of variables should be considered
in order of their importance in the analysis. For example, the normal

[6]
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Di1AGRAM 1

Clagsification of Analysis Procedures Available for Composite Formal

Regionalisation

4
Hicrarchically Interdependent Variables
(L) (2) =
Ordered Variables  Causally Interdependent

e.g. Learmonth &  Variables e.g." Pal 26, 27
Pal 19,20, 21

Simulianeously Interdependent Variables
]

$
Variables of Equal Importance

31 4) :
Two Variables  Generalisation 10 n
Formula ref. Variables Formula
Pal 28 ref, Pal 29

Variables of Varying Importance
|

Subjective Integration
O] (O]
Gengraphic Super-  Consensus Approach
ition ¢.g. c.g. Schwartzberg
wartzberg 38 38

Objective Integration

(0]

Unweighted Aggregation
e.g. Mit 23

Weighted Aggregation

(8)

Weighting by Choice
e.g. Schwartzberg 38

Objective Weighting
® (10)
Theory-Based ¢.g.  Based on an Optimisation

(1
NCAER A4 Method ref, Kendall 16,
Hotelling 15, e.g. Pal 30, 31
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rainfall may be considered as a basic variable, while the temporal vari-
sbility of rainfall can be considered a3 an inverse measure of the
reliability of normal rainfall and ss such, it is usefu) when analysed
together with the normal r:ml’nll without losing the identity of individual
Here a cartograp P i of ordered variables is

PR

PN —

suitable and any quaniiwstive aggreg is 8
Tope ()

To take decision on certain problem variables, the cause and effect
analydls may be needed, in which certain other variables explain the
change in the problem variables. For example, Engel's law of consumer
behaviour may explain the change in demand of certain commodity with
rise in income at regional level. Here statistical regression methods may
be uselul asd any aggregation of cause and cffect variables, losing the
identity of individual varizbles will be meaningless.

Tome 9) :
More often in regionsl studies, the variables can be such that they
are reflcctive of certain composite character and thus they are inter-
dependent  without having any direction of interdependence. If the
constituent varisbles are to have equal representativeness in the seme
that they are equally correlated with the composite character, the formula
developed by Pal[28) for two variables is useful. This composite index
formula is also oplimal in the sense thac the aggregate correlation, that
is accounted by such a lincarly combined index with its constituent
variables, is the maximum. This can be used as a very effective nngle
of arcal jon that mod the
eatreme values of the constitucnt variables.

Tope () :

The composite index formula as mentioned in type (3) has been
generalised by Pal [29) from two to any number of constituent variables,
Here also the constituent variables sre equally correlated with the
composite index, but the optimality mentioned for the two variables case
is mot satisfied by this kind of index with three or more constituent
varisbles. The situation in which it can be used have becn discussed in
the above reférence and further discussioms on a d
of this index over ‘an optimal index of type (10) will be discussed htcr.

T ) ¢
In a situation similar to lypu (8) and (4), but with an unknown
or a varying nature of rep of i features in detecting

[8)
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the h geographen usually apply the technique of Iupct.
xmpouluon of varieties of both ble and non-

informalion obuained Ihmugh ﬁeld experiences, opinion surveys, and on
the basis of ilable q and itative data. This mode
of differentiating ureas is not according lo any sirict quantitative for-
mulation and as such he ranking of each area in comparison with alt
others, that may be nceded in evolving the norms for decision-making,
is not possible even though the areas could be differentiated qualitatively,
As a (ypical cxample, Schwartzberg’s qualitative differentiation of areus
for levels of economic development in India can be quoted [28).

Typs (6) ¢

In this approach, comsensus is sought to grade different areas in
respect of a composite characteristic from among a selected gmup of
individuals. Here, individ Is* opini may be ded in
grades that can be quantified, averaged and used in ranking the arcas
in respect of the characteristic.  Subjective biases enter here, because
the individuals' judg on quantilative grades are not based usually on
a well-defined and common notion of the characteristic itsell. Schwartzberg
(39) attempted to rank the different areds in India for grades of
development by opinion surveys from a handful of selected Indian
economists and geographers, without staling any common definition of

development,

Type (7) :

q

Here the gradings of areas are based not on the individualy
opinions as in type (6), but on the ordered ranks reflected by seversl
variables that cither infl or are infl d by a posite charac-
teristic.  Obviously, the differential degrees of influence that can be
possible have been ignored here while taking some kind of unweighted
sverage of gradings from different variables for composite rank of arems.
Moreover, there can be mistakes in the judgment between direct and
inverse influences of a variable that can exist with the increasing values
of the composite characteristic, Ashok Mitra (23] has used a procedure
of this type 10 obtain a compasite development index for ranking Indian
districts, based on gradings by 33 variables in five sub-groups, His study
suffers from mistakes referred to above. For example, he presumed a
dlm:& variation of variables, like the proportion of persons belonging to

d scheduled caste and scheduled tribe, with the increasing gradings
of developmml. But these variables are really associsted inverscly with

(9]
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tal tdayel

development at present ; their value m asscs”

is yet controversial,

Tppe () :

In this type, a possible existence of the differential degrees of
influence of variables as referred to in type (7) has not been ignored and
some weighis bave been attached, purely by a subjective choice, to the
rank-orders of differeat variables while these are averaged for composite
gradings of areas. Apart from this limitation of subjective choice of
weights, this procedure suffers from kes referred to already in type (7).
Schwartzberg [38) has used this procedure of weighted aggregation by
subjective choice of weights to some 33 variables for development gradings
of 18 old Indian States {or State-groups).

Tops (9) -

Economists attach objectively the price-weights to quantily variables
usually. Weighting can also be done by some similar kind of theory-
based objective judgment. Thus the attempt to estimate the per capita
income of districts by the National Council of Applicd Economic Research
(NCAER) (24] in India is an il ion of price-weighted aggregati
of i ivities of p and services. There cxists, however,
an cstimation problem for areal incomes by both originating and accruing
concepts for highly open cconomics of arcas, The income, particularly
by the accruing concept, is usually considered as a good measure of
cconomic development. But, better, we consider this as one of the many

possible of p p
Type (10) :

Let a composite characteristic be reflected by the variations in n
variables, each varying over X areal units of observation. Asa common
h istic is influencing, or be infl d by, all n variables, it is
likely that the variables are strongly i lated. If the int !}
tions were all perfect (having an absolute value of unity for a correlation
coefficient), the areal units identified by the vectors of the n values of
variables would approximate to a straight line when the statistical
distributions of variables are similar. In practice, however, the correlations
are not expected to be perfect, We, therefore determine the straight
line of closest fit to the cluster of X vectors (or poinus in the Euclidean
n-space) and rapk the areal upits by a related formula that gives the
order of *points of projection onto the line of closeat fit. This index
formula developed by Kendall (16) is optimal in the sense that the

[10])
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aggregate correlation that is accounted by such a linearly combined index
is the maximum. By this procedure, lic coastructed a composite agn-
cultural productivity index for his swidies by countries in England as
early as in 1939, It should be noted that the composite index by
Kendall's procedure is formally equivalent to what Hotelling [15) called
carlier in 1933 a ‘“first principal component. Hotelling’s principal
component analysis is not restricted in the determination of only the first
principal component, nor it starts with a choice of constituent variables

that should be sufficiently inter. tated. In principal p

analysis we compute a series of principal p which are lly
taken as orthogonal (independent) for a h ical .convenience and
second or  subseq principal p explains the maximum of
residual variations (i.c. aggregate squared correlation) that remain unex-
plained by the preceding p or P While the optimal

property of a first principal component for a st of inter-dependent
variables (resulted for the influence of a single characteristic) is uscful,
the mathematical convenience of the breaking into orthogonal principal
components for a sct of heterogencous variables with and without inter.
dependence (possibly caused by the mixed influence of scveral characteristies
or sub-characteristics) is not acceptable for construction of several composite
regional indices, since the regional indices arc mutually oblique (dependent)
almost as a rule, Thus, in & situation when we are to handle a group
of heterogeneous variables that could be considered as to influence or be
influenced by several ch istics or sub-ch istics, the construction
of several principal components by Hotelling’s procedure is mot the
answer. In such a situstion Pal (30, 31) divided the group of variables
into sub-groups in such a way that variables in a sub-group have high
inter-correlations, while the cannonical correlation between a pair of
sub-groups is low on the average. He then constructed sub-group indices
which are first principal components of different sub-groups, or equivalently
the Kendall's sub-group indices. It should better be called by Kendall’s
index formula, rather than a first princip p 8
component analysis has ono kind of statistical implications while the
Kendall’s procedure bas another kind, For example, in a full-ficdged
principal component analysis, there is no need for any assumption on
the statistical distribulions of the variables and in that the required
number of principal components, explaining almost the total variation,
must be brought into the analysis. On the other hand, it is already

d that variabl idered in Kendall’s procedure must have
similar statistical distributi since this ion on distributions is

P

since the principal

[ 1]
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esdential for a validity of hypothesis on the linear type of correlaions
between variables as implicit in the inter-correlation matrix, Thus in
Kendall's formula one should make suitsble mathematical transformations

of initial variables in order to have approxi ly similar distrib
for transfdrmed variables with the resulls of getting an improved inter-
lalion matrix and quently an improved magnilude of aggregate

correlation of the Kendall’s index with its constituent variables, Pal's
illustrations for his studies in South Indis {30] and India [31] were on
the construction of several indices for sub-characteristics of over-all
develop by the procedure of type (10); the sub-indices were then
combined to obtain a posite index of develop by oene of the
procedures mentioned in types (3) or (4), (9) and (10), that suits the
pacticular situation,

4.2. The type (10) can be considered as to be the best among
the types (5) to (10) that could be applied in a more or less similar
situation with inter-dependent varisbles, Tf a proper theory is available,
the type (9) can also become useful, particularly when the inter-dependence
of variables is very poor. However the type (10) has a greater gencrality
in the sense that more variables could be handled in it, including even
a type (9) index as one of the variables for type (10). Most of regional
sudies that are related to the procedure of type (10) have, however,
taken the principal component factorisation of Hotelling, extracting two
or more ity orthogonal principal P rather than the more
appropriste procedure of Kendall’s formula for a single facior over a
properly chosen group of variables, despite the fact that the present
adthor has repeatedly cautioned against the use of second and subsequent
principal components, in connection with his studies [30, 31). For
example, the studies made by Prakasa Rao, Berry, Das-Gupta, Kulkarni
and others (36,1,2,9, 18] with Indian data are of this type. In one
Mustration of Berry and Prakasa Rao (2], they have gone a step further
by rotaling the extracted principal components by “normal varimax™
criterlon (for details of this method, sce Harmon 12). The present author
has already pointed out [see Pal 33] that this way of bandling principal
componeat analysis do not lead to the “simple strueture" (sce Thurstone 48)
for meaningful interpretation of components, even after rotation by the
varimax critcrion ; morcover the optimal property df principal components
is loat In rotated components. In a recent application Das-Gupta (9§
Bas extracted first five principal componcnts, explaining 90 per cent of
total variation of some 15 variables. But surprisingly he has named the
first principal component as the index of socio-ccopomic development

[ 12]
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that explain only the 44 per ceat of total variation, while there is no
meation of why other four principal components are not brought into
analysis, He has also wrongly stressed that the first components is *known
as the principal component”, while, in fact, all components are called
principal components His usc of first principal component ouly is also
not identical with the Kendall’s prowdure when he suund lgam thal
‘this analysis is independent of any distrib 1

thereby that he did not carc for suitable mnsformauom of vnmblu
a3 referred to in Kendall’s procedure.  Again he has made pairwise
comparisons between his socio-economic indices A and B and Mitra's [23]
development index C, say, where indices are as follows:

A : first principal component explaining a variation of only 28 per
cent of total variation from 24 varables,

B : first principal P ining a variation of 44 per cent
of total varialion from 15 vamblu,

C: type (7) index over 33 variables,

These comparisons, intended to measure the extent of departures of C
from A or B and of A from B, were made through proportions of areal
units that do not have the same classificd ranks. A better way to make
these comparisons would have been by a calculstion of correlation
cocfficients which could have been tested statistically to say whether the
departures were significant or not. But what he du:l finally in the name
of discriminant analysis looks like a istical or a pprop.

handling of siatistical tools. Here he has constructed several linearly
combined indices called discriminant functions with several seis of weights
for variables, depending upon the number of classes obtained in the
classification made by any of above mentioned indices A, B and C; the
discriminant function for a class has that set of weights which maximises
the discrimination between the class and the rest; finally he classified
an aresl unit afresh to that class whose discriminant function attained
the maximum value for the areal unit and counted thc number of
misclassified areal units by any of indices A, B and C. It is difficule
t0 understand how he could assert that this mode of discriminant analysis
fs '"a more rigorous tesi” to the classification made by any of the
indices A, B and C. It can be clearly seen that in this analysis one is
deliberately changing the sot of weights for variables of an areal unit
with the sole purpose that its difference from other areal units in other
classes become as maximum as possible ; this deliberate change of weights
has no jusiification in torms of degrees of influence between the index

[ 13
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and its constitutent variables and also there has been different siandards
of discrimination for different areal units, as sets of changed weights can
be at most as many as the number of classes. This should be emphasized
here that the degree of representativeness of variables in the index
constructed is important, p larly in a situation where our
is such that the variables are strongly induced or influenced by the
composite characteristic to be depicted by the index. 1l there are
reasons 1o belicve that a particular constituent variable is not duly
represented in any linearly combined index, the use of such an index
would raise controversy. It has been illustrated in the paper by
Chattopadhysy and Pal |5 that even the optimal index mentioned in type
(10) nced not necessarily be the one that is most suiled for a proper
composite regionalisation, m the abseace of a due representstiveness of
certain key variables. In this illustration, it bas been proved satistically
that a type (4) index by Pai's procedure can be more uscful than even
a type (10) index by Kendall's procedure.

43. It has been already mentioned that a normative type of
decision can bec made on the basis of resuls obtained in a compasite
regionalisation. For example, in all the illustrations refcrred to under
typas (5) to (10}, some kind of compasite index of development was
constructed, whalever be the procedure, for ranking or distinguishing
different arcal units in India or in a part of India. Now the question
arises, why there is 50 much of altention to identify differcntial develop-
ment ranks of areal units in regional studies? Tts answer lies in the
fact that a red devel bas been
universally as a consistent regional policy. As the extent of development
activities is directly related to the amount of planning investmeni, one
can take an appropriate composite index of development as the inverse
measure or norm for planning investments, Thus Pal (30) calculated the

llocation norms of i for diffcrent regions in South India
wherein a higher share of investment was proposed for a less-developed
area, consistent with the above mentioned regional policy. This mode
of allocation of regional i , though appears to be consistent with
certain regional policies, nced not necessarily be the most rational
procedure, as thcre has been an absence of consideration for other
relevant. techno-economic parameters, It is generally noticed that a less-
developed or less-productive region has a higher valve of the incremental
investment-income ratio &, i.c., if the region | is more developed thau
the region 2, we expect to get k, < k,, where k, and k, are values of
kin regions | and 2 respectively. Thus to generate one unit of additional

in regional disparities in
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income, we need 10 invest more in region 2 than in region 1. So, it
may look uncconomic, from ihe angle of optimal income generation, to
invest more in region 2, contradicting our carlier stand under the policy
of reduction of regional disparily in development. But the case of a
less-developed region could still he established il we could show that it
has a higher savings rate g, than that of a more-devcloped region.
Following Rahman’s [37] enalytic proof, one can argue that an optimum
income generation prograrame, salisfying even an appropriate regional
disparity constraint, can still favour the less-productive region 2 for
investment allocation in & number of initial years of a sufficiently large
plan period, provided we have s,/k, > s,/k,. On the other hand, there
would be no case for the less-developed tegion 2, if spfk, < s,/k,. Thus
when the savings rate is sufficiently higher in a less-developed region, it
might get a more favourable allecation of investment initially, which is
consistent with the preceding normalive decision. But if the savings rate is
very low in a region as compared to that of other more-devcloped regions, a
favourable allocation of investment in the less-developed region under
the preceding normative decision would lead to controversy and criticism,
particularly in a federal set-up like that in India. That is why we notice
that a2 more developed Staie like West Bengal finds injustice in the
central allocation of planning i following a hat similar
kind of arguments. But it is more surprising 10 notc that our national
planuers take decitions on regional investments without an assessment of
regional saving rates, We should focus our attention to remove this
regional information gap at the earliest possible time.

4.4, The importance of functional regionalisation lies in the fact
that it is based on an  assessment of spatial interactions induced by
productive  activities that require the flow of factor inputs including
iabour and i and also g the of prod to
the markets or sources of demand and the travels of consumers to the
markets or sources of supply. Thus for functional regionalisation one
nccds an examination of the flows of various commodities to feed the

] activities and the of people to satisfy their func-
tional nceds, besides the knowledge of various functional activities on
space. Certain selected flow mappings are in use for determining inter-
locational and inter-regional linkages or relationships [20). But there is
a terrible information gap in flow data so that these maps do not give
the full story of the inter-locationsl relations. Because of this fhiormation
gap, many studies on funconal regionalisation have taken the course
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of indirect delineation, for examples, by gravity models {for a brief
introductory account, sec Pal 32], or by Christailer’s central place theory
[6, also see Losch 22). But the dolineation of functional regions by
gravity models is very crude and it docs not tell anythiog on the linkages
between localities.  The central place mode! tries to fit a hierarchy of
linkages between localities on the basis of an assumption of regular
hexagonal macket sreas, This plion seems to be i istent, more
often for localities at the higher order of the hierarchy. However, a
procedure developed by Pal (29) and illusirated for a siudy in Muzaffarnagar
district of Uttar Pradesh (34] establishes the hierarchical linkages among
higher order focalities (or ccntral places) including metropolises, cities,
towns and large vlllages, without the above mentioned regularity
assumption, on the basis of lollowing two consistent hypotheses:

(i) people will try to move a route distance as minimum as possible
for the satisfaction of their funclional needs,

(ii) people of lower order central places will move to higher order
central places only when the functional rank of higher order
central places is sufficiently higher as compared to that of lower
order central places.

Details of the procedure arc ilable in the refe quoted above,
This procedure also gives an optimal paitern in the sense that the
linkages are established with the objective of minimisation of route-
distances under certain constrains on functional pull between localities
of dlﬂ'ctcm funcuonnl ranks. Now question arises how the studies in
functi i i btained on the basis of cither flow data directly
or other proceduus indirectly could be used for decision-making? The
usual reglonal studies that depict a present stale of funciional linkages
between localities are never sufficient in the absence of any knowledge
on its future state. The future state is bound to be different mainly
for two reasons. Firstly, for & given distribution of functjonal activides,
the spread and hierarchy of central places that exist at present need
not necessarily be rational slways or desirable cvcrywhet: Secondly,
the distribution, pature and i ity of functi ivities are likely
to change in the counse of time, particularly in a developing country
like India, with the result of a changed pattern of spatial interactions.
Unfortunately, in the usual vegional plaoning practices in India, there
has not been much attempt to visualise beforchand such p ial changes
in the spaiial interactions. Naturally, much necded planning measures
towards providing the infrastructural requirements for such changes are
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lacking there, resulting into bottlenecks in spatial flows and also into
retardalions of possible growth prospects in different aress. As the
procedure put forward by Pal is based cssentially on the pattern of
functional activities at diff localities, the procedure can also establish
a future state of spatial interactions on the basis of a predetermined

fuactional activity pattern for a future date. The present and future

states could then he pared 1o cval the dimension of change for
lanning iderati In this procedure, an aggregate intensity of
spatial i ions could be anticipated without the details of specific

route flows. A better procedure would have been (i) to study the
disiribution of n specific functional activity or indusiry, (ii) to apply the
well known linear programming procedure for an optimal determination
of the specific route flowa and (iii) to make a subsequent synthesis over
all such individual functional activities [or a final evaluation of all spatial
inleractions together. A typical lincar programming model of the above
type has been presented by Pal (29] clsewhere which gives the types of

p and infe ion necded for its application. But
even such a simple application of linear prog ing procedure is yet
difficult, because of a sub: ial kind of infe ion gap. For this

reason the procedure put forward by Pal is more operational, There can
be other kinds of decision-making for spatial interactions, all of which
can hardly be discussed within the limited space or time avaitable at
present. Let me mention only a small example of inlerest to a city
planner. A city can also be considered as a fuuctional region with a
more densely populated CBD (Central Business District) linked with
neighbouring areas and suburbs having gradually falling densities. There
can be many complicated models that may fit the falling density pattern
in a city ; one simple such model used by Colin Clark (6, 8] can be
presented as follows :
y= At
where
» = residential lation deasity in th ds per square mile,

Pop

xm the distance from the CBD (or the centre of the city where
a hypothetical density can be extrapolated by putting
x=0), and
4 = coefficient of sprawl or spread of the city.
It should be noticed that the cocfficicat b varies greatly between cities.
A high vale of 4 indicates compactness. With low values of 4, dle density
falls off gradually and the eity spreads out over a considerable distance
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before a minimum, or rural, densily is reached. This 5 is obviously
rclated to the intensity of public (ransport system available in the city.
An cmpirical investigation over Indian cities would help in establishing
the norms for public Iransport system required in relation to various
values of 8, These norms could be used for growing cities with changed
coefficient of sprawl b for finding the additional transport regui

But these norms are yet to be established for Indian cities.

4.5. With all these discussion on formal and funclional region-
alisations and related decision-makings that are possible with them, we
bave not yet identified the processes of growth that should be conditioned
under a development planning. The future state of functional activities
or industries yet remain unpredicted, even though we have mentioned

on the optimal regional allocation of i 3 i with the
regional policy of reducing disparities in develop and on (he planniag
for infra-structure to take care of a changing spatial interaction pattern.
For ditioning the p of develop , one should indentily the

existing processes, particularly those combinations that caused an under-
developed or less-developed state and also the nature of conditioning
needed to take the present state to a desired state. The real cause of
an under-developed state could be attributed very often to a dispropor-
tionate share of such activities that are of low productivity. Thus, vast
under-developed arcas of India have the low productive sgriculural
occupation as the only or major means of livelihood. An industrial
area can also remain in an under-developed state, because of a high
concentration of such industries that h:vc gcnerally a Iow producuvny
The absal guitude of diff at diff

locations, together with the productivity ratings of these industries, wauld
help in ascertsining the fact " whether or not sn area has considerable

gnitude of highly producti ivities. Arcas having a considerable
gnitude of highly producti ivities are likely to have a sustained
growth by muluphex :ﬂ‘cct Arcas hnvmg a dupropomona(e share of
low prod including  agricultural will become
relatively less sod less dcvcloped in the course of time as compared to

the national level of d Assuch a reori jon (or & different
combination) of activities is necessary in order to check the growing
regional disparity with the growth of the national ecomomy. To under-
stand the rationale of reoricntation, it should be noted that the productivity
of an industry may be improved by i o ductive capacity in
conformity to the consumer demand for the au:puu of the industry and
by decreasing the factor inputs per unit output of the industry. Thus
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the growth of a region could be effected by that feasible combination
of activities which would gencrate a speedier growth of effective demand
for outputs from the combination, The growth of a region could also
be eflected by an appropriate conditioning of existing processes which
would require a series of background studies, suggesting the technological
improvement possibilities with due care for the full utilisation of region’s
resources and labour.  Further deiails on this line of argumems have
been discussed by the present author elsewhere (29, 32| However,
there has not been many regional studies along this line of arguments
in Tndia. Contrary lo this linc of argumems, regional studies often
conclude with the suggestion of mainlaining a status quo in the combination
of activilies rather than of visualising a feasible reori ion of activilies
for a speedier growth. Thus in India, agricultural regions are allowed
to remain the same with marginal improvements in the factor inputs
combination only, knowing fully well that the non-agriculiural productivity
is likely to remain always at a higher level. Regional studies on techno-
logical improvement possibilities are virtpally absent in India, except in
agriculture, because of partly the information gaps and partly the lack
of a proper dissemination of information already available for industries
at various locations,

4.6. When the conditioning of p quired for a desired state
could be visualised with the knowledge of substitution possibilities betweea
factor inputs for different industrial firms over differnt regions at different
scales of returns of output, onc can think of applying a homomorphic
model system as used by Bhatia (3) for India through linear programming
procedure for determining the complex optimal flows among regions
for all productive sectors over different periods of a planning time horizon.
But Bhatia thought of conditioning the processes by a borrowed technology
from the U.S.A. for India without examining for a feasible technology
that would be most suited at different regions, nor did he divide a
productive sector by aize of firms to take care for the diminishing
returns of scales. It is agreed that an application of linear or other
programming procedure in this manner would pose a tremendous amount
of information gap In India, But if this information gap can not be
overcome in an initial under-developed economy, one should only be
content with simple applications of this procedure over a single productive
sector only, treating the others as an cavironment (o the regional system
of the productive sector. Such an one.sector application should however
bave to be followed for all sectors scparately and fnal adjustments are
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1o be done by iterative corrections for over-all comsistency. Dutta-
Chaudhuri [10) made such a simple application for the sector of melallurgical
and machine building industries in India, taking other sectors as parts
of environment to the regional sysiem of that sector, though, however
he also could not take care for the scales of returns and did mot
isualise a hnology with possibilities, It should be

phasized that, in a develop ¥, a future technology is likely
to be different from the existing technology, because: of certain more
advantageous substitution possibilities. Thus any attempt to predict the
future, 8s is usually in vogue for consistency checking, on the basis of
s siogle yecar observation of inter-industrial transactions, whether by
regions or for the nluon would be highly |nwmulenl B:fore using a
single year inter-ind for g in predicted
vajues, we should analyse them over a number of years for lrends of
change in inter-industrial coefficients over different regions.

o

5. Conclusion ¢

Preceding  discussioms have not exhausted all possible lines of
orientations of the regional studies and research, that can occur in
connection with consistent and optimal plan formulations. But whatever
have been discussed are possibly sufficient to point out that there is
enough scope for improved analyses with better results and decision-
making in the context of regional planning. The improved analyses
would however, requlre a thorough knowledge of various fields including

ics and other technical subjects, besides the recurring

efforts for reduction of information gaps. But unfortunately statisticians,

econometricians and other techaical people working in this field are very

limited in number. This is partly duc to the complexities inherent in

mg:onnl research, which have been aggravated more by tremendous

gaps, i with the degree of under-development of

the national economy. Unless this limitation of p 1 could be d,
the prospect of a right kind of regional planning is blesk in India.
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