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OPTIMIZATION OF SOCIAL SERVICE FUNC:I‘IONS—A CASE
STUDY OF KACHHONA BLOCK OF HARDOI DISTRICT (u.r.)

K. M. Singh, V. K. Sharma and D. K. Singh*

IRD model prepared by State Planning Institute, Uttar Pradesh, identi-
fies growth centres, service centres and central villages in selected districts
and suggests, that the social service functions are to be established at various
growth centres. But it does not consider the optimality of functional allo-
cation under limited availability of investable funds; nor does it consider
the social cost (in terms of public funds invested on establishment of various
functions) versus social gains (in terms of reduction in transport cost in-
curred by public for availing of various functions). This paper refines the
U.P. model of IRD by incorporating these ideas and fixes priority among
functions which can be followed subject to availability of funds. The paper
also works out optimal investable funds for establishment of functions in
Kachhona block.

The model prepared by Area Planning Division of State Planning Insti-
tute, Lucknow, Uttar Pradesh under Integrated Rural Development (IRD)
programme has been widely appreciated at national level.  This model
is developed on the basis of ‘Centrality theory of location’ so that larger
area may be developed simultaneously. Such a study of Rural Growth
Centres namely, ‘Planning for Rural Growth Centres in district
Hardoi’ was taken up in Hardoi district as a case study in the
application of a concept of micro-level planning with the help of growth
centres. This exercise had the objectives of suggesting a network of rural
growth centres for an integrated and balanced development of the district,
so that each and every pocket is developed simultaneously, as there is a
wide and systematic dispersal of socio-economic activities and facilities to be
shared.

The specific objectives of the study were: (i) To identify the existing
and potential central places in the district and suggest a network of rural
growth centres. The study involves an analysis of the existing functions
and level of facilities and space preference of the people. (i) To identify
functional gaps and suggest corrective measures for an integrated and
balanced development of the district on the basis of the above exercises.
(iif) To develop a simplified methodology which could be followed by dist-
rict functionaries for spatial planning elsewhere.
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The model suggests various functions to be located at growth centres,
service centres and central villages. But, it does not take into account
the optimality of functional allocation under limited availability of
funds. Further, the model dose not state the optimum number of
different functions to be established at various centres. In our opinion,
an optimal allocation of different functions over space must consider the
cost of establishment per unit of various functions, the availability of
funds, and the cost incurred by people on transport for availing of those
functions. Also, the establishment of additional units of functions in an
area requires investment of public funds which may be treated as social
cost, on the other hand it saves the public expenditure as the needed func-
tions become available at nearer distance, and, therefore, the units of different
functions to be established at different growth centres should be such that
social gain (in terms of reduced expenditure on transport) is greater than
or equal to social cost. Yy

An attempt has been mad: to incorporate these ideas in the present
model of IRD by conducting a study in ‘Kachhona’ block in Hardoi district
of U.P. in which one growth centre viz.. Kachhona, two service centres viz.
Gausganj and Gaju and two central villages, viz., Balamau and Tikari have
been identified by Planning Institute, U.P. The block has 46 settlements
in total.

The specific objectives of evolving this model are : 1. To find out
the optimum number of different social service functions to ‘be located at
growth centre, service centres and central villages in Kachhona block of
Hardoi district. (U.P.). 2. To find out optimum amount of ‘investment to
be made on functional establishment in Kachhona block.

Analytical technique

In order to achieve the first objective of the study, a linear programming
model was used. It may be expressed as follows :

n

Max. Z = = (G Xj
j=1
Subject to :
n
= aij Xj < bi
j=1 =1, ,55
X;Z Owj
Where

Z. = Desirability index.
X; = Unit of i™ activity.
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Cj = Desirability index per unit of activity
aij == Input coefficients

b, = Supply level of ith constraint.

Desirability index . To calculate the desirability index the population
attached to growth centre, service centres and central villages was calculated
considering the minimum distance of all the 46 villages in the block and it
was found that population attached to growth centre was 26,650 and popu-
lation attached to service centre and central village were 47,728 and 23,459, res-
pectively*. Further, the settlements attached to growth centre, scrvice centres
and central villages were categorised on the basis of distance range i.e.,0-2,
>2-5,>5-8 and above 8 kms. and the population of the respective groups
in different settlements was added to calculate the population weights, P!,
P,, P,, and P, separately for growth centres, service centres and central
villages, which is the proportion of population attached to growth centre,
service centres and central villages, respectively. Distance-wise number
of family members in each household was tabulated and total cost/month
for availing of the various functions was calculated. Then total costs per
capita per month i.e., Cis G55 C; and C,, respectively, for different distance
groups were calculated for different functions .  The subscripts attached
to C indicate the distance groups. To calculate the desirability index
per unit of activity or C, - value the per capita costs incurred by people
to avail of different functions in different distance groups were weighted
by the proportion of people residing in these distance groups. That is,

G = CpP, + CpP, + CP; + CP, "

Activities. Various activities included in the model are as follows:
Junior high school at growth centre.
seed distribution at growth centre.

Maternity and child welfare centre at growth centre.
Stockman centre at growth centre.

Women allopathic dispensary at growth centre.
Male allopathic dispensary at growth centre.
Homeopathic dispensary at growth centre.
Artificial insemination centre at growth centre.
Agricultural service centre at growth centre.
Mini-agricultural service centre at growth centre.
Veterinary hospital at growth centre.

High school at growth centre.

Primary health centre (6-bed) at growth centre.
Primary health centre (30-bed) at growth centre.
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Here it was hypothesised that a person would visit the nearcst place to avail of ser-
vice functjon.
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Rural godown (100 tonnes capacity) at growth centre.
Fertilizer and pesticides distribution centre at growth centre.
Cold. storage at block level.

Inter college at growth centre.

Tractor and diesel engine repairshop at growth centre.
Junior high school at service centre.

Seed distribution centre at service centre.

Maternity and child welfare centre at service centre.
Stockman centre at service centre.

Women allopathic dispensary at service centre.

Male allopathic dispensary at service centre.
Homeopathic dispensary at service centre.

Artificial insemination centre at service centre.
Agricultural cervice ceiitre at service centre.
Minj-agricultural service centre at service centre.
Veterinary hospital at service centre.

High school at service centre.

Primary health centre (6-bed) at service centre.

Primary health centre (30-bed) at service centre.

Rural godown (100-tonnes) at service centre.

Fertilizer and pesticides distribution centre at service centre.
Inter college at service centre.

Tractor and diesel engine repair shop at service centre.
Junior high school at central village.

Seed distribution centre at central village.

Maternity and child welfare centre at central village.
Stockman centre at central village.

Women allopathic dispensary at central village

Male allopathic dispensary at central village.
Homeopathic dispensary at central village.

Artificial insem’nation centre at central village.
Agricultural service centre at central village.
Mini-agricultural service centre at central village.
Veterinary hospital at central village.

High school at central village.

Primary health centre (6-bed) at central village.
Primary health centre (30 bed) at central Vllla"t.

Rural godown at central village.

Fertilizer and pesticides distribution centre at central village.
Inter college at central village.

Tractor and diesel repairshop at central village.





	[image: image5.jpg]Optimization of Social Service Functions 213

Input coefficients. The threshold population, i.e., the minimum popu-
lation required to establish one unit of a particular function /activity and
cash required to establish one unit of activity were taken as input coefficients.

Constraints . The population to be served by different functions lo-
cated at growth centre, service centre and central villages, and investable
funds were considered as constraints in the model. FEach function located
at growth centre was supposed to serve tie population of the settlements
attached to the centre. Similarly, each function located at service centres
and central villages was supposed to serve the population of the settlements
associated with these centres, respectively,. For the function whose thre-
shold population is greater than the population of the settlements attached
to growth centres or service centres or central villages, separately, the popu-
lation of entire block was considered as constraint. Thus 55 constraints
were considered in the study with respect to population.

These are as follows :

b, Population to be served by junior high school at growth centre 26650
b2 Population to be served by junior high school at service centres 47728
b3 Population to be served by junior high school at central villages 23459
b, Population to be served hy seed distribution centre at g. owth

centres 26650
b; Population to be served by seed distribution centre at service

centres . - 47728
by Population to be served by seed distribution centre at central

villages 23459
b, Population to be served by maternity and child welfare centre

at growth centre 26650
bg Population to be served by maternity and child welfare centre at

service ceutres 47728
by Population to be served by maternity and child welfare centre at

central villages 23459
bj,  Population to be served by stockman centre at growth centre 26650
by Population to be served by stockman centre at service centres 47728

b, Population to be served by steckman centre at central villages. 23459
b;;  Population to be served by women allopathic dispersary at growth

centre. 26650
b,y Population to be served by women allopathic dispensary at service

centres » 47728
b;s  Population to be served by women allopathic dispensary at

central villages. 23459
bis  Population to be served by male allopathic dispensary at growth

centre 2665

b;;  Population to be served by male allopathic dispensary at service
centres 4772





	[image: image6.jpg]214

Singh, et al.

Population to be served by male allopathic dispensary at central

villages 23459
Population to be served by homeopathic dispensary at growih

centre 26650
Population to be served by homeopathic dispensary at service

centres 47728
Population to be served by homeopathic dispensary at central

villages 23459
Population to be served by artificial insemination centres at growth
centre 26650
Population to be served by artificial insemination centres at service
centres 47728
Population to be served by artificial insemination centres at central
villages. 23459
Population to be served by agricultural service centre at growth
centres 26650
Population to be served by agricultural service centre at service

centre ‘ 47728
Population to be served by agricultural service centre at central
villages. 23459
Population to be served by mini agricultural service centres at

growth centres 26650
Population to be served by mini agricultural service centres at

service centre - : ' 47728
Population to be served by mini agricultural service centres at

central villages. 23459

Population to be served by veterinary hospital at growth centre 26650
Population to be served by veterinary hospital at service

centre 47728
Population to be served by veterinary hospital at central

villages 23459
Population to be served by high school at growth centre 26650
Population to be served by high school at service centre 47728
Population to be served by high school at central villages 23459
Population to be served by primary health centre (6-ted) at growth
centre 26650
Population to be served by primary health centre (6-bed) at service
centre 47728
Population to be served by primary health centre (6-bed) at cen-

tral villages 23459
Population to be served by primary health centre (30-bed) at growth
centre 26650

Population to be served by primary health centre (30-bed) at
service centre 47728
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bs,  Population to be served by primary health centre (30-bed) at

central villages 23459
b,;  Population te be served by rural godown at growth centre 26650
by,  Population to be served by rural godown at service centre 47728
bss  Population to be served by rural godown at central villages 23459
bss  Population to be served by fertilizer and pesticide distribution

centre at growth centre 26650
b,;  Population to be served by fertilizer and pesticide distribution

centre at service centre 47728
b,s  Population to be served by fertilizer ana pesticide distribution

centre at central villages 23459
by Population te be served by cold storage at block level 97837
bso  Population to be served by inter college at growth centre 26650
bs;  Population to be served by inter college at service centre 47728
bs,  Population to be served by inter college at central villages 23459
bs;  Population to be served by tractor and diesel engine repairshop

at growth centre 26650
bss  Population to be served by tractor and diesel engine repairshop

at service centre 47728
bss  Pcpulation to be served by tractor and diesel engine repairshop

at central villages 23459

Besides above constraints related to population to be served, one con-
straint for available funds was also considered. Under cash constraint,
six discrete levels of cash availability were considered so that the functional
allocation over space may be adjusted according to the availability of cash,
at block level, or may be carried out in phases in order of priority. The
discrete levels of cash considered in the model included the amount needed
for establishing all the functions in maximum numbers (decided by divi-
ding the block’s population by the thereshold population) and 5, 10 , 20
30, 40, and 50 per cent of it. In absolute terms these come to Rs. 40.495;

Rs. 81.27; Rs. 180.55; Rs. 262.996; Rs. 325.51 and Rs. 391.607 lakhs, res-
pectively.

Using the above mentioned functions, constraints and coefficients, the
first objective was achieved by maximising the desirability index represented
by weighted per capita cost presently incurred by public for availing of
different functions. It may give an impression that maximisation of desi-
rability index will maximise the cost incurred by public for availing of
different functions but it is actually reverse. The high cost incurred by
people in a location indicates the lack or distant availability of the function
and, therefore, indicates high desirability of establishing the function in that
locality. As a consequence of establishing the function in such location,
the travelling distance and, in turn, the cost on availing of the function will
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be reduced for the residents of that location. Thus, the location of funct-
ions on the basis of maximization of desirability index will minimise the
cost incurred by public in future.

The second objective was achieved. by working out social cost ~and
social benefits involved in the establishment of various functions at diffe-
rent investment levels. The social cost was computed by considering the
initial investment needed and operational costs to be incurred over a time
span of 15 years and 20 years and working out their present value at 12 per
cent discount rate. Similarly, the social benefit was also computed by fin-
ding out the stream of gains to be accrued to the people in terms of savings
in their expenditure on transport for availing of different functions and wor-
king out its present value. Thus, the terms ‘social costs’ and ‘social gains’
are used in this study in restrictive sense rather than in general sense.

Findings

The study revealed that in the first plan, when availability of funds was
limited to 40.495 lakh rupees, construction of rural godowns got priority
at all the levels i.e., 4 units at growth centres, 7 at service centres and 4 at
central villages. The fertilizer and pesticide distribution centres were required
to be established at growth centre (4 units) and central villages (4 units)
only. Besides these, junior high schools (18 units), at growth centre, seed
distribution centre (1 unit) at service centre and tractor and diesel engine
repairshops (2 units) at growth centre must also be opened.” ‘

In second plan with an investmant of Rs. 81.27 lakhs, seed distribu-
tion centres (5,9 and 4 units), rural godowns (4,7 and 4 units) and fertilizer
and pesticide distribution centres(4,5 and 4 units) must be opened at all three
centres. In addition to these, junior high schools (18 units), artificial insemi-
nation centres (5 units), mini-agricultural service centres (2 units), high
schools (6 units), inter colleges (3 units) and tractor and diesel engine re-
pairshops (2 units) should be established at the growth centre. At central
village level, tractor and diesel engine repairshops (2 units) must also be esta-
blished. When the total investment was increased to Rs. 180.55 lakhs the
additional activities over plan II appeared in plan III. They were cold
storages (2 units) at growth centres level, and fertilizer and pesticide dis-
tribution centres (4 units) at service centres. Otherwise, the rest of the
actvities were same in number and location in plan III, as they were in plan II.

In the plan IV when the cash availability was increased by Rs. 82
lakhs over plan Il i.e., to Rs. 262.996 lakhs, it was found that while the other
activities remained the same, maternity and child welfare centres (4 units),
stockman centres (4 units) each at growth centres and central villages,
Junior high schools, (17 and 16 units) at service centres and central villages,
respectively, should also be opened. Besides these, artificial insemination
centres (5 units), mini-agricultural service centres (5 units), inter college
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(3 units) should be established at central villages. At service centres, the
additional activities to appear in the plan were fertilizer and pesticides
distribution centres (8 units) and tractor and diesel engine repairshops (4
units).

In plan V when the investable cash amounted to Rs. 325.51 lakhs, the
additional activities to appear in the plan were, agricultural service centres
(2 units), primary health centres 6-bed (4 units) at growth centre, primary
health centres 6-bed (2 units, at central villages and junior high school (one
unit instead of 17 units as in plan IV), while the other activities remained
same as in plan IV.

The plan VI was obtained by increasing the investable cash to Rs. 391.
607 lakhs, it was found that mini-agricultural service centres (6 units), pri-
mary health centres 6 bed (6 units), and inter colleges (2 units) should be opened
at growth centre; junior high schools (31 units), maternity and child welfare
centres (8 units) and high schools (3 units) should be opened at service cen-
tres; junior high schools; (15 units), high schools (6 units) and inter colleges
(2 units), should be opened at central villages, in addition to those activities
which appeared in plan V.

To fulfil the second objzctive, benefit-cost analysis of different plans
involving diffcrent levels of investment, was done to determine the optimum
level of investment. The savings which accrued to public in terms of reduced
transport expenses, as a result of increased units of functions, was taken
as social benefits and the investment and operational costs required to esta-
blish and maintain newly created functions was regarded as social cost.
Both social gains and social costs were measured at present value,
The analysis has shown that from the level of Rs. 40.495 lakhs to the leve]
of Rs. 262.996 lakhs the social gains are more than social costs, i.e., at Rs,
262.996 lakhs. The Berefit - cost ratio was 1.0003 (for 15 years life of funt
ctions) and 1.046 (for 20 years life of functions) beyond this investmen.
level the ratio was less than one. Therefore, the investment level of Rs,
263 lakhs was considered as optimum.

Conclusions
The following conclusions may be drawn from the present study.
1. Different functions to be located at growth centre, service centres

and central villages should be established in the following order of prio-
rity depending upon the availability of investable funds:
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(No. of units)

Priority/functions Growth Service Central
centre centres villages
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Priority 1
Junior high school 18 — —
Seed distribution centre e 1 =
Rural godown

Fertilizer and pesticide distribution centre
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I
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Tractor and diesel engine repairshop
Priority I " ) -
Seed distribution centre
Artificial insemination centre
Mini-agricultural service centre

High school

I
l

Fertilizer and pesticide distribution centre = — 5 —
Inter college 3 S S
Tractor and diesel engine repairshop L — — o=
Priority III .
Cold storage 2 = —
Priority IV

Junjor high school — 17 16
Maternity and child welfare centre 4 — 4
Stockman centre 4 — 4
Artificial insemination centre — — 5
Mini-agricultural service centre —_ — 5
High school ’ et — 5
Fertilizer and pesticide distribution centre =~ — 4 s
Inter college — — 3
Tractor and diesel engine repairshop —_ 4 —
Priority V

Agricultural service centre 2 —_ —

Primary health centre (6-bed) 4 -~ 2
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Priority VI

Junijor high school — 14 -
Maternity and child development centre — 8 —
Minj-agricultural service centre 3 — —
High school - e 1
Primary health centre 2w e 1

2. Up to the investment level of Rs. 263 lakhs, social gains exceed
social costs, thereafter the social costs become more than social gains. Thus
the investment of Rs. 263 lakhs on function allocation in Kachhona block
is optimum.

Limitations. The optimum functional allocation and level of invest-
ment are valid only when 19 functions mentioned in the study are considered.
But the study may be further extended by considering more functions, pro-
vided required data are generated for them.
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