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P.N.ilicra®

The_Problem

Education is perceived to be principal source of knowledge as well
as skill. Since acquisition of relevant education makes one accessible
to non—orally communicated information which in turns apens up all kinds
of ways and means of production and distribution of goods and services
that have been recorded in past, this kind of effort is also interpreted
a8 investment in human capital. Education also contributeslto expansion
6of socio~political communication and gensral awareness and, if done prot-
perly, this should lead to better distribution of income and cheice of
relevant government. Thus education is supposed to foster growth and
better distribution of goods and services in the sense of maximisation of
epcial welfare. Planning for more\}eleuant sducation shnqld be viewsed
from this angle. This paper provides an approach to achieve this task bo th
in conceptual as well as guantitative sense. This problem has been dis-
cussed Ey the author in a separate study {i} where education is seen as
one segment of social services which in tupn ie examined in relation to

real sector of economy. this paper is extracted from this study with a

view to examine the issue in guestion in.sufficient details.

#The author is Professor of Economiecs, Marketing and Public Systems
Management at Indian Institute of Management, Ahmedabad, Gujarat,India.



A natural classification of sducation will b= as followss:
{1) Primary education

(2) Technical education

(3) Secondary education

{4) Agricultural education

(5) Rest of the education including University education,
Special education, General education, etc.

Though primary education is the first step for moving on teo higher
level of education, the reverse is alsoc true in causative sense because
" educated couples would have more demand for primary or technical education
for their children than others. Therefore such basic components of education
as primary and technical education are.in fact endogenous variables whi?h
are causal ﬁariables in some relations amd effect variables in others.
Further, while guantifying the relations, education can be treated as
independent sector or part of a system. In either case the following
analytical cum policy gquestions wauld arise and the same have to be resol—«.
ved in Busensible manners:

(1) How to guantify impact of educational variables on other

variables and vice-versa?
(2) How to use these estimates to arrive at an optimal expen—
_ diture cum achisvement policy decision?
(3) Should such a decision be arrived at state level or taluk

levels and if yes what are the likely benefits?

These gquestions are planned to be attempted conceptually as well as

empirically in the present study. The study relates to Gujarat State of



Indian Ynian. Three typical talukas of Gujarat, namely, Dhoraji, Senand

and Dharampur zre selected to extend ths study in regional context.

Talukas in Gujarat are same as development blocks and the three taluka;
mentionad above represent three levels of development within the State,
Oheraji represents developed regions, Sanand represonts regions of medium
level of development and Dharempur represents backward regions. This is done
for the sake of 'saving space otheruise the study can be sasily gxtended

to all the talukas of the State which will certainly make a better imple—

mentational sense.

2, Data, Their Trends and Emerging Issues

Lonsidering system as a whole as we shall specify at a later stage,
we can divide the variables into two groups. The first group consists of
expenditure variables whils the second group consists of relevant
e@conomic, social and demegraphic variables. A brief description of these
is given in Appendix 1 for refersnce. Using time series data from 196162,
the inception year of Gujarat, to T977-78, upto which data were available:
during the study, we computed mean, standard deviation and coefficient of
variation for preliminary identification of issues involved. Actual data
are reported in full in the original study. We also used figures relating
to budgets(8), revised budgets (RB) and actual expenditures (R) over the
years to identify types of mismatching errors in the domipant seﬁse, as

given in Table 1 below:?



Table 1% JTypes_of Domipnant Errors

Error fype .. _ . _Error description
I 3 <A, RB > A
11 B>A, R3 > A
111 B<R, RBCA
1V ByA, REKC A

O g O U P U P U SN SE S S

The summary statistics as mentioned above and the error types as
given in Table 1 arc presented together for educational expenditure

figures in Table 2 below. All thc measurements are in Rs. crores.

Table 2¢ Error types and Estimated Statistics

Actual expenditure an Mean Standard Coefficient Errer
Devia- of varia- Type §
s mmemen LEODL Jtionm |
Primary education 22,33 17.59 0.79 I
Technical education 1.95 0.97 0.50 i1
Secondary education 13.19 11,99 0.91 1
Agricultural sducation .82 111 1.35 I
Rest of the education 9.85 5.0 0.51 I
All education 51.66 39.16 G.76 I

It is obvipus from the above table that all expenditure variable
on education except technical education are associated with budgeting
srror type I. This means that a common tendency of budget makers in
respect of education in general except technical education has been over
the years to underestimate in the beginning of the year, overestimate
during the midale of the year and end up with actual expenditure being

less than the revised estimate. At the same time the original study



uaﬁows thet expenditures on such politically sensitive areas as Family
planning, rural wafer Supply, hausing for rural poor, etc. are subject ta
error of type II as is expenditirs on technical sducation. Tnis implies
that budgetary allocations have becn invariably shown to bs on tho

higher sids on both the occasions of original and revised budgets in case
of sensitive arsas to presznt = rosy picturec for mess consumption. Putting
together one finds that expenditure on education exczpt technical educa—
tion is guided more by inbuilt structural needs implying a smoother trend
. than any strong demand for the same Oor 2 planned effort to boost it up in
view of its perceived impact of the right kind. Coefficients of varia—
tion, given in Table 2, suggests relatively slower growth of expenditurs
on technical sducation provides an interesting example where attempt 3
has been made to boost it up in budgetary game but actual growth has been
kept at lowor level. What actually caused this phenomenon could be an

intercsting problem to investigate,

The indication provided by coé?ficients of variation relating to
growth rates was pursued further to cover all the variables of the system.
for this purposs compound growth rates were computed from the corres—
ponding exponential trend function and the same are given in Table 3

where mcaning of symbols arc same =8 in Appendix 1.



Table 3: Compound Grouth Rates

e A ——ar -

Uariablc Growth  Vari- Crowth  Vari- Growth vapi-- Growth

eeeevremawoREke  @ble . Ratec _ msble  Retg abie Rate
PEE 1€ AP 15 ETD 20 RUP .2
TEE 13 FPE 32 - RGP 10 URP 4
SEE 21 Ru/S g INF 12 FLR 2
AGE 28 £rs 14 TOW 1 drRT -2
REE 10 AHE 22 IMR -3 DRT =3
ALE 15 FAD 357 50P 1 ROP 13
HRP 31 ENP 88 Ny 2 REW 1

Considering the results given in Tables 2 and 3 together we ooserve
that variables with lower growth rates have lower coefficient of varia-
tion. This is what one would have exggcted in context to time-series 3
data. Expenditures on rest of the educetien, technical educstion and agri-
cultural education have exhibited growth rates in increasing order. Ars
these important to the sconomy in the same order? Expenditure varishles
have shown higher growth rates in comparison to production variables,

Can this pattern be 2llowsd to continue? If not what is the better
alternative and in uwhat sense? In other mcrds, govermment expenditure policy
in genersl and on education in particular should be determined in sCme
optimal sense while aptimisatian be done in context to objectives of ths

society in guestion.

ODirect linking of expenditure on gducation with socic-economic
variahles can be done in the present case with disadvantage because the
formsr have tended to show fluctuating pattern uwhilc the latter have

tended to exhibit relatively smoother path, This can happen uwhen causatian



is muitidirectional and multivariate. In such casce simultansous equations

- modelling is better than scctoral or partial approsaches,

In regional context, houwever, one must raiss additional issues
- T
liks which one ofF global and regional sxpenditure decisions is mors effi-
cient and how to work them out? Intuitively it appoars thet regionalisa-
tion of expsnditure decisions should load to improvement in effectiveness,
relevance, balancued regicnzal development and implomentetional feasibility
but, whersver possible, these assertions requirc to be empirically jus—

tified to make them morse convincing.

3, Estimation of Model and Quantification of Impacts

As discussed in the introductory section we should hypothesise the
.model in present context so thatprimary and technical education are endo-
genous variables. The specification should be realistic in the sense of
incorporating in it the causative pattern the way it is in actual practice,
it should be logigcal in behaviourial sensu and it must be compatible with
observed facts., In actual practice ;he has to try scueral alternatives

to satisfy these requirements but we report below the one that came closest
to meet our criteria., This is deonpe to save space. In gsneral we may

specify such relations to explain expenditure on primary and technical

education in the following manner.

(3.1) PEE = f(OPE, RUP, URP, SDP, FLR, u_)

I

1
TEE

¢

F(SEE, .ECS, INW, u,)

where symbols are same as expleined in Appendix 1 and My Uy represent

errors in respective relations. Taeking sectoral view these relations can



- be estimatud independently of each other according to erdinery least

"squares (OLS) procedurc., Those ustimetes are giveon below:?

(3.2) PEE = 72,32 + 1.50% OPE ~ 7.66% RUP + 4.66% URP - £.0001 SDP
+ 0.47% FLR RZ 0.98

~7+31% + 0.02 SEE + 0.002 ECS + $.008* INW R2

H

TEE D.97

1l
I

The symbol * rapresenﬁs that the coefficient is statistically siorificant
at 90 percent level of confidence and R2 reprasents squared multiple

correlation.

It was pointed out earlier that considering relation in (3.1) as
part of releovant system would make botter sense. This has been done in
the original stﬁdy by the author where the system was eétimated accordi?g
to two-stage least-squares (28LS) procedure. The entire system so estimated

is given in Appendix 2 of this paper.

Estimated relations in (3.2) show that other than primery education
expenditure (OPE), urban population (URP) and female literacy rate (FLR)
variables made positive and significant contribution on primary education
expenditure (PEE) while rural ;opulation made significant but negative
contribution. This may be ocuing to possibility of urbanites exerecising
more effective pressure on government to provide them primary education
while rural folks are igrored owing to thier indifference or lack of
organisad pressure emerging from thoeir side. Facts relating to primary
échnols in rural and urban areas speak out in favour of this possibility.
As regards expenditure on technical sducation ie concerned only employment

in industry made significant and positive contribution. Others did contri-
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‘bute in the right direction but could not stand the 90 pereent level of
tost of significance. These inferences are not enough to answir tha

questions we reised earlier. We will go beyond these in the next scotion.

Before moving on to next soction we must examine tho distributional
impact of expenditurs on education. In this contoxt we reproduce below
relevant findings in the original study where distributional impsact was

wstimeted in accordance with the fcllowing thres critariag

Criteria 1s Estimation of distributional impact on output generating
sectors such as producers of foodegrains and those in
industry and trade. The former arc designated as poor while
latter arc designated as rich in context to Indian

conditions,

Criteriea 2: Estimetion of distributional impact in accordance with

expenditure in employses and others.
.

Criteria 3: Estimation of distributional impact in accordance with

material benefits of recipient group.

Estimates relating to these criteria are given below for expenditur

on education as 2 wholes



10

Table 4t Distributionzl Impact

Criteris _ Resipient. Graup Percentans, Share
1 Poor , 78.48
Rich 2751
Government 0.01
Total 100,040
2 Empioyees 82.14
Others 17 .86
Total 100.00
3 Material benaefit 1.60
Others 98,40
Total 100,00

Results in Table ¢ show that according to present structure of
expenditure in education sector fs.78.48 goes to industry and trade and
5421451 goes to producers of foodgrain for every Ps.100 expenditure by
govermment. Thus a vast majority,belonging to production of food grains
sector, receive relatively far less from whatever is spent via government
on education. Looking from employment angle Rs.82.14 out of 100 goes to
them but viewed from the point of view of material benefits to students
only fse1.60 out of 100 goes to them while the remaineder is spent on
sustaining the departmental structure. In other words, the present expen-—
diture on education is almost entirely used up in meintaining the
strueture created by it and while doing so leads to bencfit secondary and
tertiary sector of economy. This happens every year in financial terms and
svidence abounds that esven those who are educated by investing savings
from the rural sector sesk employment in secondary and tertiary sectors

and contribute to their growth in whatever manner they aet employed.
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First of all we must clerify the concept of cpltimelity used in
the present study. It hee been done in thres stagoes. Firstiy, at the
stage of estimation of thc sirucituru, @e given in fippendix 2 or reletieon
{3.2), where srror sum of sguarss gobs minimiscd. Szoondly, at tho stage
oF datzrmination of optimal solutinns whsro guadratic less function guts
minimised, Thirdly, at thc stage of svaluating altornsbive expenditure
plans by axamining thc one that meximisss the following efficiency
criterion:

marninal increase in domestic product
marginal increase in povernment expenditure

(4a1)

It is possible at the third stage that efficiency criterion e is replaced
by meximisation of employment, cr minimisztion of infant mortality rate,
or a trade off betwcen sny two objsctives. This freedom is available to

decision meakent depending upon the objoctive preferrced hy the society.

Having estimated tho structure in accordance with first criterion
of cptimality, the second criterion was employec in the following manner,
The endogenous variables were treated as instruments., Altermative levels
were assigned to goal variablcs from all pessible considerations. Then the
solution for instrumcnts werc obtained so that if tkess levels were ope-
rated upon the emerging levels of endogenous varieblee from the estimated
structure would be closest to respective goels assigned to them. Details

of this method as developed by the agthor can bs seen in the original

study.
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Set of goal and instoument vorisbles so doberimincd is ternud zs e
policy alternativi. Scuoral such altornatives weto avelusted on the bes:
of officisncy criterioh, =25 defineo in (4.1), for the stats as well as
block levsls, Those found cfficicnt From this considercticn ware examine
from thé point of view of percentago increasc over tne provious year.
These percentage increases are reported for selcotod verieblus in the
fellowino table for yuar 1250-B1 for illustrazting the rooional 28 well

a8 statc lovel implicaticns of the emerging res:lts:

Table 53 Growth Corresponding to State and Block Level Optimal
Policy Decisions

“Variable State Level Ohoreji  Sanand | Dharempdr
PEE 3.7 12.2 17.5 27.6
TEE 8.3 3340 50.0 233,0
SEE 545 8.7 19.0 19.1
REE 4.9 9.1 1842 2.0
RGP 4.6 1344 9.0 1444
INP 6.0 14,7 29.0 3340
RDP 4.7 14,5 1544 174D
INY 147 2.0 9.0 34.0
REW 045 3.2 14 7.1
ECS 4.7 12.0 17.0 21,0

. 5., CLonclusions
Results reported in Table 5 provide all the relevant conclusions
gmerging from the issuss raised in this paper. First of all we note a

goneral feature that growth rates corresponding to reglonal decisions

are much highar than the state level dscisions in respect of expenditure,
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domestic product and cmployment. This impiius thet tho absorpbive capacity
of cxponditurcs, growth possibilities and emoloyment possibilitics can bhe
improved vie regional decisions. Growth retes of expenditure varieblos

and pruﬁuation variahles in Table 5 are relatively closer than thosc given
in Table 3. Thus it is possible thet optinal c%panditura dooisliens could
narrow it down further if ths process is continved over a long period of

timo,

In terms of components of education, expenditurc on technical
education aught to be given much bigger push in more backward regions
than relatively developed regions. further, technical education should
get highest priority followed by primezry education, secondary education
and rast of the education. Thus we find that the optimal pattern is
widely different from the pattern thet emerged in past as we saw in

Table Je

looking at the productinn scctors, industry premises much higher
growth in backward regiocns than d&veloped enus. The same relative patteem
is promised by agriculture and tertiary sectors but with a much more
reduced distinctiveness in context to backward and developed regions.
Employment possibilities arc also revealed to be much faster in industrial
sector pertaining to bockward regions than in other sectors or in deve-
loped regions,

Considering all the variables in Teble 5 we find that backward
regions require much faster growth of expenditure but in turn promise much
faster growth in production as well as employment. If this policy is

adopted in a scientific manncr as brought out in this paper regional
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gisparities will not only get reducsd but this could hoppon within sihor-

Eest possiblc span of time.

S5tate lecuel growsh races in Table & are rolatively low beceusa
alternstive goals were set at levels compstitle with trends pertaining
to most recent yoars uhich themsolucs werc lowsr then the correspanding
growth rate portaining to ontire time span, Besides, the optimalily
exerciss has shown & tendency of low growth rates in bhoe initial yeers
owing to implicit balancimg required in the process but if the process
is continued cver several yeays the grouwth rates keep on improving year
after ysar. A similar exercise has actually besn donc in the original
study to see whore the economy of Gujarat would have been if optimal
exponditure decisions were made right from the inception year of the
Statc. It was found that if this were dene actual S0P figure corresponding
to year 1977-78 would have becn surpassed by the year 1965-66 itseif.
Similarly, it was found that even without changing tax rate total revenue

A

of Gujarat in the ycar 19270-71 would have becn surpassed tCy anly additional
revenuo generated from additicnal SOP created in ths process. Thus social
opportunity loss of not following a scientific budgeting process is tremep—
dously high in the long run. This has been found to hold good in case of
cducation &8s well as other scctors belonging to social services. Al the

available indications suggest that this is likoly fo be trug in general,
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Exponditurs on prim:ry oducation
Srxpenditure on nical educat]
Exrpendi ture tech 1 gducation

Housing for rural poor including varicus
gchemes, namely, slum Clesrance Schems,Rural
Housing Scheme, Low Income Group Housing
Scheme, SC/ST/lomadic Tribes Scheme, Middle
Income Group Schemo, Schemes Financed from
HUDCD and Save = Rupees Scheme.

Expenditure on agurepgate primary health
including expenditure on sradication of dis~
8z8es such as Small-pox, malaria, filaria,
T.8., Leprosy, trachoma, otec,

Expenditure on family planning
Rural Water Supply

Stzte Domestic Product at current prices as
originating from aariculture, ferestry,
logging and fishing atc.

L
State Domestic Procuct at current prices as
originating from mining, guarrying, manu-
facturing, construction, electricity, gas
and water supply ctc.

Total workers

Infant Mortality Rate

Expenditure on all sdugetion including
primery sducation, secontdary education,
sniversity educatior, special education,

general seducation, sports and youth welfare,
agriculture education and medical educetion.

Statc ODomestic Product at current prices

Iindustrial workers

Bural population
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fppendix 1. {contd.}

Sr. Symbel Unit as
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Descrintion

—_— e e A - s ———

Femzle litszracy ratz in Gujarat as measured
by literatc women per 10,000 of famals
Expenditurc on secondary cducation
Expenditure on economic Services
Expenditure on all housing activities

Expenditure on food adulteration and drug

Expenditure on agriculture education

Rest of the domestic product at cUrrent
prices including =zll components of SOF
gxcept those originating from agriculture

Expenditure on remaining education includes

~expenditurs for ell ecucation except

primary education, secondary education,
technical education and agricultural =sdu-

Rest of the workers representing workers
other than industry.

Expenditure on nutritional programmes

HNo. measure-
. ment - _
15 URP ko.in lckhs Urben population
16 FLR per ten ‘thou-
sand
population
17 SEE Fs¢ in crorss
18 £CS fs. in crores
19 AHE fise in lakhs
24 Fab fz. An 1zkhs
control services
21 RT per thousand Birth rate
22 AGE Fs. in crores
23 ORT per thousand DeatH rate
24 ROP fse in crores
and\industry.
25 REE kse in crores
cation.
26 REW Ne.in thousands
27 ENP Fis in lakhs
28 ETD fee 1n lakbs

Training of Dais (Auxiliary midwives)
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Appendix~2

25L5_E£STIMATED MODEL

64,55 + 1,46 QPE ~ 6,57 RLP + 3,83 LRP + 0.GD4 SOP + 0,36 FLR
~7.31 + D,2 SEE -+ 0,092 ECS + 0,008 iny
-12.08 + (.0004 SDP % 9.10 RUP - 0,04 PEE -~ G,03 SEE

-620,66 ~ 12,51 RUP -+ 57,91 URP + 8,53 log AHE -~ $,10 ALE
=17.96 FAD + 1,30 FPE

113,67 RUP ~ BD.37 URP ~ 0,32 S0P
1.90 BRT

~867.71 + 9,86 ALE
~ 6,35 FLR

+

{

~7266.1 4+ 4,14 FLR ~ 123,17 log HRP ~ 39.9GC PEE 4 &77.98 AGE
~ 0423 AGP + 55444 DRT -~ 6,24 RUP

~2606.682 ~ 0,43 RWS - 18,72 RUP + 77.06 ACGE
~988.84 + 1.07 INW + 0.49 ALE -+ 13,40 lug AHE + 2.05 ECS

7381.48 + 0.68 AGP 4 0.95 INP - 0,24 RDP -~ 29,92 PLE

L
112,43 -~ 0,07 FPE - 0,008 RWS ~ J.04 FLR + 3,06 DRT + 0,02 INP

PEE + OPE
TEE + SEE + AGE + REE
AGP + IGP <+ ROP

TOW ~ REW



