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PREFACE

The present working éaper is the first one of a series of
papers produced by the ILO as background material for the preparation
of the International Development Strategy for the Third Development
Decade. The aim of such papers is to contribute to a better
: undefstanding of the relation between basic needs and economic
development, as well as between international trade and domestic

issues.

The case study of India, -carried out by the Systems Research
Institute in Poona under the supervision of Mike Hopkins and
Rolph Van Der Hoeven, uses a dynamic simulation model, consisting
of a socio-demographic blbck, an economic block and a basic needs
block:to capture the main trends in Indian development until
the year 2000. It also investigates the consequences on the
economy and the satisfaction of basic needs of four different
scenarios, namely on the one hand an increase or a decrease in
international economic relations and, on the other hand, an export

oriented or a human resources based scenario.

We thought it would be useful to bring this original and
pioneering work to the attention of research workers in this

field, and would welcome comments.

20.3%.81 | : "~ Jean MNouly
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"This report is presented with the intention of stimulating discussion
on the application of large scale computer simulation models for policy
analysis in developing countries. Such analysis is very common in the West
" (for planning and policy making both in the government and private sector)
with respect to investment, tax issues, employment, education, trade, etc.

The necessity of such analysis by, in and for developing countries is
felt not only because of the complexity of the system but also because of
the rapid changes taking place in the socio-economic sphere - national as
well as international. For example very few developing countries can
comfortably absorb the external shocks to which they are constantly being
subjected due to various changes in the international economic scene such
as oil prices. Countries can no longer adopt any single simple strategy
for planning. They require effective tools to study and evaluate their
options under various assumptions on a continuing basis as changes take
place in the international economic scene. In fact even different regions/
states within a country need such models for effective exploitation of the
degrees of freedom available to them on health, education, employment and
settlement-size policies within the overall plamning framework of the

country.

However, such state-level comprehensive models cannot be built today
for the reason that the teams of modellers (a team size of three or four
is required) do not exist, even if the funds were made available. Therefore,
an important task of existing modelling sroups, including SRI's, must be to
develop means of giving the experience to econometricians, demographers,
sociologists; statisticians, economists and others vhich would enable them
later to undertake such efforts.

- From world-wide experience it can be said that model-building is a
craft into which apprenticeship is the best entry. This means that State
Planning departments must send their economists and planning officials to.
work with modelling groups, and that modelling groups should work closely
with the Planning Boards and Departments to define the potential uses of
the models they build. '

March 1981 ~J G Krishnayya
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CHAPTER 1
THE AFPROACH TO BASIC NEEDS IN INDIAN PLANNING

1.1 Introduction

The 'global concern on Basic Needs is of recent origin and has been
accounted eisewhere.1 Among the developing countries, India has taken
lead in formulating development plans with a focus on problems of satis-
faction of Basic Needs. However, the purpose and strategy of Basic Needs
as iecognised by the ILO Economic and Social Policy Synthesis Programme,
significantly differs from that adopted by Indian planners. Chapter I
aims, therefore, to give a brief account of the'approach of Indian planners

to Basic Needs.

1.2 Historical Setting

Having obtained political independence in 1947 from colonial rule,
India chose a democratic way to build a socialistic pattern of society.
The concern for the provision of national minimum level is stated in the

directive principles of the Indian Constitution; namely,

1) Adequate livelihood and living wages

2) Employment or work

3) Education facilities to be available to all but compulsory for
children upto the age of 14 years

4) Public assistance in case of want, old age, sickness and
unemploymenﬂ

5) Full enjoyment of recreational, social and cultural facilities

6) Adequate nutrition and improved health.?

1.3 Evolution of Concepts over Different Plans

Indian Planning derives direction and strength from the Constitution
of India. The first and second Five Year Plans, while emphasising the
need for raising the standard of living through economic growth did not,

however, refer to a minimum standard of living. The economic policies

1. See select bibliography at the end of the report

2. Government of India, Ministry of Law, The Constitution of India,
Act 41, 43, 45, 46, 47, Part IV.
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of these plans were based on the mixed economy model where the living wages
were left essentially to market forces. Social policy consisted of social
services and social welfare services. The former included (1) educational
facilities (2) medical facilities (3) transport and communication
" facilities (4) housing facilities. The social welfare services dealt with
needs of special groups regarded as vulnerable, such as, women and children,
and backward classes. These plans, therefore, reflect a dual characteristic.
One, increasing the purchasing power in the hands of the poor through certain
‘investment practices were directed at rapid growth of output in agrlculture ‘
and industry. Two, expenditure in social services and welfare.3
1.3.2. A more well defined approach called 'Minimum levels of Living' or
the 'Minimum Needs' approach came about in the early sixties. The
Perspective Planning Division (PPD) document emphasized the concept of
absolute poverty and a minimum income level. This was in direct contrast
to the implicit assumptions in the First and ‘Second Plans of relative
levels of poverty. At the same time the PPD document was aware of
limitations of the approach by stating "redistribution on this scale is
operatlonally meaningless, unless revolutionary changes in property right
and the structure of wages and compensamlons are contemplated. 4

The Third Plan, while spelling out the constituent elements of a
national minimum for standard of 1living did not, however, lay down any
norms to be achieved. The constituents of a national minimum were
(1) food (2) work (3) educational opportunity (4) health and sanitation
facilities (5) housing (6) a minimum level of income (this in the BN

parlance may be called basic needs income).

The Fourth Plan laid its emphasis on 'weaker sections' of society.
It still did not have any integrated plan for providing for basic minimum
needs. While it introduced a number of specific programmes, such as,

Rudra, A., 'The Basic Needs Concept and its Implementation in Indian
Development Planning Asian Regional Programme for Employment
Promotion, ILO, Bangkok, 1979.

'Perspectives of Development: 1961-1976, implication of planning for
a minimum level of living in Poverty and Income Distribution in India',
T N Srinivasan and P K Bardhan (ed), ISI, Calcutta.
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- Small Farmers Development Agency, and Rural Construction Works Programme,
it argued against public welfare activities, which it claimed had to be

5

relatively speaking reduced to a minimum.

It is in the Draft of the Fifth Plan that the theme of elimination of .
poverty and the achievement of a minimum level as its central goals
appeared. A fresh strategy for the removal of poverty was adopted. It
was maintained that if "one has to rely on growth alone without directly
tackling the problem of unemployment and income distribution it may take
another thirty years or fifty years for the poorest sections of the people
to reach a minimum consumpfion level".  With a larger availability of
resources, it was believed that it was possible to directly tackle the:
problem of unemployment, and poverty, and simultaneously ensure economic
growth. That is, the controversy between production and distribution
was no more thought to be valid. The basic framework and parameters of
the Fifth Plan were based on the PPD model.

The National Minimum -Needs Program

The rationale behind the national piogram for Minimum Needs was that,
even if vast employment opportunities were created, it would not be
possible with the lowest levels of earning to procure all the essential

goods and services.

The national minimum needs program spelled out the objectives of the
target group more specifically, namely,

1. The provision of facilities for elementary education for children upto
7 the age of 14 years at nearesf possible places to their home. |
2. Ensuring in all areas a minimum uniform availability of public
health facilities which would include preventive medicines, nutrition,

~and adequate arrangements for referring serious cases.

Supply of drinking water to villages suffering from chronic scarcity

or having unsafe sources of water.

Government of India, Fourth Five Year Plan, Planning Commission

1969, p.19. ’ ‘ |
Government of India, 28th Meeting of the National Development Council;
May 30 and 31, 1972, Summary Record, Planning.Commission, New Delhi, p.1.
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Provision of all weather roads to all villages having.a population
of 1500 persons or more . '

Provisions of developed home sites for landless labour in rural areas
(100 sq.ft. per family).

Environmental improvement of slums.

Spread of electrification to cover 30% to 4(f6 of the rural population.7

In the Fifth Plan these objectives take cleérer dimensions with norms
for all of them clearly spelled out. Implicit in the assumptions of the
national minimum needs program is (i) binding the most essential sociéi
services into a whole would be more viable than treating them separately,
(ii) the physical convergence of facilities at growth centres would lead
to a reversal of the trend of 'over-urbanisation' (iii) the levels of

_income that would remain low despite increases in the overall rate of growth,

would have to be supplemented.8

The Revised Minimum Needs Programme of the Draft Sixth Plaﬁ* differs
with the fifth plan Minimum Needs Programme only in terms of noims;
the nine items of basic neéds are same, namely, (1) elementary education,
(2) adult education, (3) rural health, (4) rural water supply, (5) rural
roads, (6) rural electrification, (7; houses for landless rural labour
households, (8) environmental improvement of urban slums, and (9) Nutrition

programne .

It is inferesting to note that in both Fifth as well as Draft Sixth
Plan there-does not appear any mention of priority among the basic needs.
Thus, education appears at the top and nutrition at the bottom. It is,
therefore, assumed that they are not prioritised in that order. Rudra,
for instance, questions rural electrification inclusicn in the einimum
needs programme on the grounds that it is accessible-generally to the
well-off non-target rural population.

7. Government of India, National Development Council, {op cit) p.5-9.

8. .Baji, C., 'The Minimun Needs Programme. A Study on Social Development
Policy, Centre for Policy Research, New Delhi, 1975. '
What was called Draft Five Year Plan 1978-83 and is now:superceded by
the V Year Plan '80-~'85.




001'5.

The Minimum Weeds Programme is said to have some conceptual drawbacks
as well. Rudra, elaborating upon these,points out that it has treated
the minimum private consumption part of the strategy too much in terms of
expenditure (i.e. the information relevant get lost in aggregation)
while too little attention is givenygndividual essential commodities in
qualitative and guantitative terms.9

It is further pointed out that the mechanisms through which the basket
~of consumer goods would reach the target group has not been stated. No
efforts were either made to quantify the direct or indirect>employment and
income effects of such schemes for the weaker section. An equally serious
defect in the Minimum Needs Prograzmme has been not setting up a time
horizon for fulfillment of minimum target of private or public consumption.1o

The new Sixth Plan recognises the need for supplementing the minimum

needs programme by wider programmes in other social service sectors and

hence calls for the adoption of a systems a.pproach.11

1.4 Empirical Evidence on Basic Needs Batisfaction

The under achievement of Indian Plan targets, for whatsoever reasons,

is a known fact.12 Plans and programmes for the income re-distribution,

unemployment, and minimum needs programmes in favour of the poor and weaker
sections of the society are no exception to the rule. Besides its modest
achievement of targets, Indian Planning has miserably failed in poverty

reduction.

The fiscal measures adopted for income redistribution have been found
to be fairly progressive. Both direct taxation and incidence of
indirect taxation in India hgve largely been one of the most progressive

13

in the world.

9. Rudra, A., (op cit) p.17
Ibid, p. 19-20

11. Government of India, Planning Commission Sixth Five Year Plan
1980-85. A Framework, p.40.
Bhagwati, J., and Desai, P., 'India Planning for Industrialization'.
Lakdawala, D T., 'Redistributive Policies and Basic Needs in Indian
Planning', Seminar on 'The Basic Needs Approach to Indian Planning,
21-22 July, Trivandrum, 1980. |
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Social services are said to have the most redistributive effect.
However, despite the fact that total plan and non-plan expenditure on
education had grown fivefold between 1965-66 and 1977-78, it has shown little
14

immediate effect on redistribution.

Likewise, the price control measures have not been effective with

respect to essential commodities. The rationing system in towns and cities

and rationed prices are = - - highly subsidized in favour of the bottom
80-95 percentiles of the population but then. .- benefit more the top
10 percent., In fact the entire public distribution system is found to be

15

distributing benefits in inverse ratio to the needs of the beneficiaries. -

The more direct efforts at redistribution of income, through redistri-

bution of assets, has not been very successful elther.16

The Employment Guarantee Scheme, introduced in Maharashtra in 1974-75,
however, has been a successful effort in increasing the basic needs income
of the poor} 165.5 million mandays 6f employment were generated in
1978-79. A significant proportion of beneficiaries, including amongst
scheduled castes and tribes, were women.17 However, Lakdawala (op cit),
commentlng upon this scheme, cautlons that knowing the special features
of the Maharashtra State and its relatively eff1c1ent bureaucracy one may
be doubtful of the scheme's success elsewhere. One is therefore left
with select social services like education, housing, nutrition and health,

to see the degree of achievement and the impacts created.

Draft Five Year Plan 1978-83, p.18 cited in Lakdawala (ibid)
Rudra (op cit p.36)
Ibid p.28 :
' Dendekar, K., 'Tackling of Unemployment Problem through Employment '
Guarantee', Round Table Conf erence on Employment, IEA-Indian

Economic Association, Poona, March, 1980, .
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(i) Education: The Constitution of the country set 1970 as target date

for universal primary as well as secondary education. However, even till
1973-T4 enrolments in the age group S'to 11 was estimated to be at most

84 percent and that in the age group 11 to 14 only 40 percent.18 These are,
of coﬁrse; only the gross enrolment rates, the breakup of which into boys
and girls gives an alarmingly low enrolment figure for girls. Table 1.1
furnishes this information for classes I-V and VI-VIII across the different
-states. It is found that enrolment among girls which is less than 40

percent for class I drops down to about 25 percent for class VIII.

So far reference nas been made to the enrolment figures. The dropout
rates are known to be alarmingly high. It is‘estimated to be about 80
percent for classes I-toc V and declines to about 37 percent at class
VI-VIII level. (see table 1.2, Enrolment Level). While the benefits
éccruing from education have not been quantified, the cost of e&ucation
per capita has been found to be rising from Rs. 3.2 in 1950-51 to Rs.18.2
in 1970-71. {See Table 1.3 National Income and Expenditure on Education).
A more detailed picture of per student costs for eleméntaxy and secondary
education across different states is quite revealing (See Table 1.4
Details of Expenditure, Enrolment and Cost per Student). The cost per
student for elementary ecducation for the year 1975-76 is shown to vary
from Rs. 66 for Uttar Pradesh to Rs. 250 for Himachal Pradesh, and from
Rs. 149 for Bihar to Rs. 385 for Madhya Pradesh respectively. One has
to add to this the social costs of inability to maintain the desirable
teacher-taught ratio, and the poor quality of education imparted.vis-a-vis

the social needs for functional education.

‘There is also evidence that in India there has been a clear bias
for expenditure on higher education., Higher education has not only an
urban bias but serves primarily the growth of the modern sector, which
due to its internal. linkages ﬁas little beneficial impact on

the weakest section of the population.

18, Rudra (op cit p.40)
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(ii) Health: The results of this social service are by far most visible
and laudable. This is reflected in the life expectancy at birth figure
that has gone up from 46.6 years to 52.6 years for male and 44.7 years to
51.6 years for females in the last decade. This remarkable change has been
due to decline in infant mortality rate from 120 per thousand to 110 per
thousand during the same period. With the assistance of W.H.O. the major

_ pommunicable diseases such as small-pox, malaria, and tuberculosis have

been brought under control.

This overall success, however, does not imply that there have been -
no shortfalls in the fulfilment of targets or that the health services
are equally accessible to all, in all parts of the country. Thus, it is
estimated th?t only .32 percent of the health personnel of India work in

9

rural areas. ’ Little wonder that the death rate in rural areas is
aﬁproximately twice that in urban areas, namely, 16.3 and 9.5 respectively.
Although Primary Health Centres and Sub Centres were created to meet this

shortcoming, till the Fifth Plan period each catered to 100,000 and

10,000 of rural population respecti;rely°

What adds to this irony is the fact that rural population spends a
relatively greater amount on health fhan on education in contrast to their
urban counterparts. The NSS 28th Round reveals that pei capita monthly
"~ expenditure on education and medicine was Bs 1.36 and Rs 1.40 in urban
areas and Rs 0.26 and Rs 1.02 respectively for the rural aréas.zo

Another feature about health services in the country that does not
catch the eye when looking at aggregated data, is the fact that both
incidence of diseases as well as the medical and health services across
the differenf states vary greatly. This is shown in tables 1.5, 1.6,
and 1.7. Thus, cases of leprosy in 1978 varied from one thousand in
Haryana to 783 thousand in Tamil Nadu. Likewise, for tuberculosis, the
figures ranged from 2,000 in Tamil Nadu to 162,000 in Madhya Pradesh.

As a consequence of differences in the extent of medical facilities, the
population,served per hospital varied from 40,000 for Kerala to 231,000
for Madhya Pradesh. Thus, it is clear that with increasing population

19. Anmnexure 4 to Bachue BN India, SRI Interim Report, May 1980.
20. Cited by Lakdawala (op cit, p.11)
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and costs of medical facilities, it would take quite some time for all

the states to come anywhere near desirable norms.

(iii) Housing: Despite the number of housing schemes for different income
classes and particularly the 'minimum' house scheme for the weaker section
of the population, 1971 census revealed that housing shortage was of the
order of 11.6 million units in the rural and 2.9 million units in the urban
. areas. Not all houses in India could be classified as permanent (with roofs
made of permanent material such as tiles, metal sheets, brick,lime, stone
or RCC). Only 18.9 percent of all rural houses and 64.00 percent of urban
houses belong tc this category. The majorify of the rural houseé are
semi-permanent and serviceable kutcha {i.e. with roof made of grass
leaves, reeds or bamboo, mud, unburnt brick and wood). Such houses ndt
.only easily collapse, but also do not serve the full requirement of

protection against the environment and disease.

The extent of congestion in housing is also significant. Thus in
1971 50 percent of urban and 47 percent of all rural houses were one
roomed houses. Another 28 percent two roomed. The average family size
being about 4-5 one can get an idea of congestio;. (See also Table 2.1
in Chapter 3). The living conditions in the urban slums, with respect

to water supply and disposal of sewage, continues to be deplorable.

(iv) Nutrition: Putting aside the controversy on the norms of minimum
calorie requirement that range from 2000 to 2400, it is estimated that

~on average only .- two states with only 11.4 percent of the country's
population get more than 2400 calories per day. * Besides, high inter-
state variations also exist with respect to average calorie intake as
can be seen from table in Appendix A.  Thus 39 percent of the population
in the States of West Bengal, Bihar, Kerala, Gujarat and Tamil Nadu gets
less than the minimum prescribed norm of 2000 calories per day. The
impact of the extent of undernourishment and malnutrition on health,
learning and productivity, though not estimated,. would be by anyone's.
imégination quite high.

* For Rural Urban breakup, See Table in Chaptér 3.

- ¥*Report on the National Commission on Agriculture.




Table 1.1: Enrollment of Girls in Class I, V, VIIT

Year 1973

States -

Class I

Class V

Class VIII

Girls
(Lak}lS)

% of Girls
to Total

Girls
(Lakhs)

% of Girls
to Total

Girls
(Lakhs)

% of Girls

to TPotal

Andhra Pradesh
Assam

Bihar

Gujarat
Haryana,
Himachal Pradesh
Jammu & Kashmir
Karnataka
Kerala

Madhya Pradesh
.Maharashtra
Orissa

Punjab
Rajasthan

Tamil Nadu
‘Uttar Pradesh
West Bengal

5.51
2.66
4.96
4.95

2N

NDWWO VWO OO
o
VIS WO oD\

40
42
28
40
32
4
36
46
48
38
44
39
44
24
45
36
4

1.71
0.66
1.09
1.42
0.41
0.22
0.17
1.38
2.51
1.09
2.68
0.65
0.97
0.51
3.00

2.33
1.58

38
39
24
36
28
35
30
38
47
28
36
33
M
22
41
26

37

10,56
0.45
0.33
0.72
0.23
0.09
0.09
0.61
1.31
0.51
1.05
0.21
0.53
0.23
1.27
1.20
1.15

29
36
19
33
22
24
24
54
48
23
32
23
35
17
36
18
35

Source: Interim Report of the Working Group on Universalisation of Elementary Education,
'78, Ministry of Education and Social Welfare, Government of India.




Table 1.2 : Enrolment Leveln

"

Class I -V Class VI - VIII

Proportion of  Hepresent- Proportion of Represent-
age level ation* age level ation
enrolled- (%) Index enrolled’ %) Index

Punjab 107.1 50.9
Kerala 1059 88.4
Tamil Nadu 101.5 47.9
Maharashtra ' 98.0 - 43.3
Gujarat - 94.4 42.0
Uttar Pradesh 91.8 , 34.9
West Bengal - 83.7 32.9
Orissa 78.8 22.2
Karnataka 18.2 43.1
Haryana : 7.7 40.0
Andhra Pradesh - 70.9 25.3
Assam | 65.4 | 35.0
Madhya Pradesh 62.2 | 25.7
Rajasthan - 60.4 21.5
Jammu & Kashmir 60.4 40.1
Bihar . 59.1 24.5

India 80.9 37.0

Source: Investment in Indian Education: Uneconomic:
World Bank Staff Working Paper No. 327 by Stephen P Heynemar .

* Representation Index is obtained by dividing the proportior.
of primary enrclment..im.a state by the- proportion” of the total relevant national
population in that age group. This has been worked out by Stephen P
Heynemar in his paper 'Investment in Indian Education: Uneconomict
IBRD, 1978. - . ; ‘




Table 1.3 : National Income and Expenditure on Education

National
Income
(current
prices)
~Rs Crores

Total Exp. Per
on Educa~ Capita
tion (all Income
sources)

Rs Crores Rs

Per Capita Total Exp.

Exp. on

Education

Rs

on Education as
% of National
Income

'1950-51
1955-56
1960-61

1965-66

1970-T1

9530
9980
14140
19990
31569

114 266.5
190 255.0
344 506.3
600 426.1

1000 577.0

Source:

Public Sector as an Instrument of Development

by Dr V A Pai Panandikar and Arun Sud, CPR, 1979.
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Table 1.4 : Details of Expenditure, Enrolment and Cost per Student

Blementary Education High/Higher Secondary Edn.
Total Number Cost Total Number Cost
Direct. enrolled per Direct enrolled per
Expendi- (in student Expendi- (in Student
ture lakhs)  (Rs) ture lakhs)  (Rs)

(Rs Crores) (Rs Crores)

Andhra Pradesh 49 _ 120 30 277
Assam ~ 20 19 105 10 ' 210
Bihar 49 56 88 17 : 149
Gujarat . ‘ 51 41 124 : 28 284
H.P. 10 4 250 8 2 . 325
J&XK 7 4 175 4 2 - 190
Karnataka 47 34 138 16 5 310
Kerala 58 35 166 44 263
M.P. ' 59 48 123 24 : 385
Maharashtra -~ 109 70 156 72 25 293
Orissa 32 28 14 11 4 288
Punjab 21 16 131 24 11 226
Rajasthan 39 27 144 20 5 376
‘Tamil Nadu 69 57 121 42 16 . 259
Uttar Pradesh 87 132 66 63 28 226
West Bengal 38 55 69 - 33 20 165

Source: 'Education in India' published by the Ministry of Education
and Social Welfare, Government of India.




Table 1.5: Incidence of Leprosy and Tuberculosis, as of 1978

Leprosy ' Tuberculosis

" Cases per i . Cases per
'
Cases ( OOO) '00D Popula.tion vases ( OOO) 000 POPU.-

lation

Andhra Pradesh2 628

Assa.m1 12 .

Bihar? 339
Gujara.t1 54
Haryana 1
Jammu & Ka,shmir1 5
Karnataka®

Kerala’ 75
Madhya Pradesh2 32
Maharashtra2

Orissa1

Punjab1’

Rajasthan1

Tamil Nadu1

Uttar Pradesh1
West'Bengal2

Others & Unjon

Territories T3

India 3252

Data on TB incidence not available for some
Data not available

Based on 1977 population

Based on 1976 population

Based on 1975 population

Based on 1974 population




Table 1.6: Registered Nurses and Midwives, as of 31-12-1976

States

Nurses

Population
per Nurse

Midwives
(senior)

ANMS &
Midwives (Jr.)

.

- : .
O WO O N OV WU & W N -~
*« e e & e o

Andhra Pradesh

Assam’

. Bihar

Gujarat

Haryaha
Himachal Pradesh
Karnataka

Kerala

- Madhya Pradesh
. Maharashtra

Orissa

. Punjab

Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal

@
Total

9496
2110
4994
3414

936

113
2739
1420
5750

27130

2244

12209

T

18603

5312
6808

113455

5049
8439
11964+
9060"
12200°
32796"
11847
31 65**
8203
2077
11082*
1248"
7084*
2402°
18332%
1313

N.A.

7538
1403
3194
2953
396
162
4545
7104
5671
19326
1745
9116
2517
23945
6542
5521

101285

6591
1802

174
2864

633

93

5859
2466
4440
9535
4782
4426
3435
6588
7098

61386

Source : Nursing Council of India

¥ Based on 1977 population
Based on 1975 population
Based on 1974 population

Includes other states and union territories
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Table 1.7 : Number of Hospitals, Dispensaries, and Beds (all types), with '
A Populaticn Coverage (1977)

Popu- Population Popiln

- Dispen- Beds lation Served( '000)served
saries (all types) 1977 Per Per per
(Million)Hosp. Disp.bed

Hospitals

. Andhra Pradesh 468 813 32461 S 47.9 102 59 1477

assan® 60 432 6867 17.8 297 41 2593

. Bihat** 216 468 23803 59.7 277 2510

4. Gujarat | | 564 22452 30.9 154 55 1378

Haryana 82 236 8308 1.4 139 48 1375

. Jammu & Kashmir 35 648 5214 5.2 149 8 1000

. Karnataka" 213 1191 30695 32,4 152 27 1057

. Keralat 589 648 52744 23.5 40 36 445

. Madhya Pradesh’ 204 587 18600 47.2 231 80 2536

Maharashtra 762 1825 71152 56.3 74 31 792

. Orissa 245 322 11876 24.9 102 7 209

Funjab 145 677 13246 15.2 105 23 1150

. Rajasthan 208 741 19489 29.6 142 40 1518

. Tamil Nadu 373 757 45811 44.7 120 59 975
. Uttar Pradesh . 716 1142 51329 97.4 136 85 1897 .

. West Bengal 340 435 51982 49.8 146 114 958

. Others &
Union Territories 239 1025 29842 16.5 69 16 552

Relates to period 1976
Relates to period 1974
Relates to period 1975

Includes Mizoram
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CHAPTER 2
INDIA BASIC NEEDS: |
A SOCIO-ECONOMIC AND DEMOGRAPHIC SIMULATION MODEL EMPHASIZING BASIC NEEDS

2.1 Need for guantitative approaches towards plamming for Basic Needs

The general failure of five year plans during the first two decades
since their inception to improve the standard of living of the poorer
sections of the sodiety are compelling plamners and policy makers to review
the basic strategy of plamning. Though commendable progress has been achieved
on the industrial front, the rate of growth of the economy as a whole was not
impressive mainly due to the rapidly growing population and the sluggish k
growth of productivity in agriculture (that of land\and labour),\which
accounts for nearlyihalf of the gross domestic product. Even the so caliedv
gains of development fziled to reach the lower strata of the population as
there was no effective mechanism either to transmit them or to intensify and

accelerate the 'trickle down' effects.

It is essential to view this in the light of the fact that nearly
80 percent of the population lives in rural areas where agriculture and
allied activities constitute the major source of income. It is but
natural that if industrial and services activities are concentrated in urban
areas the benefits accruing to the rural population will be limited Unless,
of course, the rural sector is meeting the growing demand for labour in
urban areas. While meeting the continuous demand for labour in the urban
-area, this also reduces the seasonal unemployment and under-—employment in
the rural areas and increases the productivity/of rural labour. In the
ideal case one would even'expeqt a gradual and progressive mechanisation
in agriculture as a cause as well as consequence 6f the migration of rural
labour to urban areas. Unfortunatély, this has not been happening

in India.** Urban employment in the organised Sector has kept pace

* This is not to under—estimate the positive effects of the green
revolution, but it was concentrated only in a few regions and over
a few crops and the beneficiaries, in general, were medium and large
farmers. ‘ \

Nair, K.N;S., 'Technological Cﬂanges in Agriculture - Impact on
Productivity and Employment'. )
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with neither investment nor output, with tﬁé result that the rural to
urban mlgratlon has primarily contributed to the growth of urban slums

and to the informal sect01°

A11 these factors are leading to a general consciousness that unless

and until specific programmes directly related to the weaker and vulnerable
sections of the society are undertaken, their conditions will either

remain the same or deteriorate. Now both state and central government

" agencies are formulating various time-bound programmes which have some
bearing on the standard of living of the poorest. But in a country like
India with limited financial resources and innumerable competing needs

it is imperative that these resources be utilised with utmost care.

2.2 Whnyuantlfatlve Approach°
Let us
/Suppose the government has two programmes - one to reduce the fertility

rate and other to increase the literacy rate. If they are not operated
simultaneously then the literacy programme. followed by fertility programme
may be a better strategy compared to the reverse order. Again, the order
in which the programmes are-implemented may not be very relevant if

fertility programmes are mainly based on cash/economic incentives.

¥ory likely a literacy drive programme gives high emphasis tb female
enrolment rates and to a reduction in their drop outs. It might lead to
thé average age of females at marriage going up which is a significant
factor in reducing fertility rate. At the same time it might also lead
to higher life expectancy, higher female labour force participation
rates ...and to higher unemployment rates and to a higher rate of
migration from rural to urban areas which might cause the rural per capita
income to rise and urban pexr capita income to fall etc. Thus even this
seemingly simple developmental programme affects almost .all spheres of
social and economic activities. Some of these effects might taper off
or get strengthened over time. The problem becomes more complidated if
policy variables and their cost-effectiveness are to be identified.

Thus it might turn out that before going for an intensive educational
programme for females, steps have to be-taken to reduce the labour force
participation rates in the corresponding age groups (or parents have to

be made aware of the need for educating their wards) or measures, social




_ 10263
or institutional, have to be taken to increase the age at marriage of
girls, or to subsidize food, clothing and teaching materials, and so on.
Now it should be noted that each of fhe above mentioned steps are,inter—
dependent among themselves and also dependent on a number of other socio-
economic and demographic factors, though the degree of dependence varies
spaﬁially as well as temporaly. Some of these interdependences or

linkages are too significant to be over looked.

“In shért, developmental policies - whether they are social, economic,
demographic, or political - are not independent; a suitable quantitative
frame work is necessary to identify, estimate and analyse various linkages.
Though one would like to quantify the entire develqpmental process, it is
well nigh impossible to take into account all the quantitative énd qualitative
factors even in the most sophisticated model. Nevertheless, a general
'model incorporating the more basic features of economic development can
be used on an effective tool for planning and policy making - provided the
various interdependencies and linkages are explicitly introduced. This.
is all the more significant in the more recent approach towards planning
where economic growth is to be achieved with social justice, in terms
of the satisfaction of selected basic needs of weaker sections of the

society.

2.3 Systems Simulation Models for Planning for Basic Needs

Laék of clarity and understanding of various socio~-economic and
demographic factors, and their interrelationships, leads to misconceptions
and sometimes to the pursuit of wrong or untimely policies. Because 4
so many of the issues in developmental studies are empirical in nature,
wide options should be available to the model builder to test a variety

of hypotheses and to select the ones which are empirically consistent.

" The general failure of fhe earlier plan models to improve the standard
~of living of the target groups has now clearly brought out the need to
study and understand policies related to the satisfaction of basic needs.
This must be done in the context of certain peculiar aspects of the
economy, such as its dualistic nature; the inter regional disparities;

the growing population and rising unemployment; the existence of higher

wage rates and higher unemployment rates in certain sectors; sectoral
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linkages; production capacities and constraints; the existence of a more
or less rigid income distribution system; savings, investment, and
consumption patterns; government interventions in terms of regulations,
nationalisation and 'distribution of essential commodities'; sector-wise
export and import strategies; and so on. It is to be noted that since
‘all thgse factors are inter-related, a partial approach in analysing any

particular policy is defective and may be misleading. Systems simulation

is more and more used as an appropriate tool in this respect.

With a properly structured simulation model, an underdeveloped

country can test out alternative policies and evolve optimum sﬁrategies

to achieve targets of satisfying selected basic needs. Their effects

can be studied over a period of time under a variety of assumptions about
external cénditions, and the policies tuned acéordingly, Thus systems
simulation models are becoming firmly established as an integral part of the

planning and development process, especially in the developing countries.

The present simulation model developed at Systems Research Institute
is the first result of an attempt to evolve a quantitative frame work to
help planners and policy makers to evaluate and compare alternative policies

over a period of time from a systems pcint of view.

2.4 Structure of the Model

The structure of our model with the exception of the Basic Needs
subsystem is almost the same as that ofBachue International’- an
econometric model which is concerned with tracking various demographic,
economic and income distribution variables over time. It was constructed
in 1978-79 by Prof R Scott Moreland for ILO and is estimated using cross
sectional data for a number of developing countries. The main differences
between the India-Basic Needs model and Bachue Internétional are

explained in Appendix G.

Our model is primarily meant to simulate socio-economic and
demographic -factors on an yearly basis over a long period. The period
of Simulation has been taken as thirty years from 1970-71 to 2000-2001,

though this can be reduced or extended for specific purposes.

The structural specifications of the model can be broadly grouped

under three subsystems namely demographic, economic and income distribution,
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and basic needs satisfaction. In Figure 2.1 we present a schematic
overview of the model with the main inter-relationships of the demographic,

Y

economic, and basic needs subsystems.

The demographic subsystem consists of disaggregated population,
labour force participation rates, and some of the demographic characteristics
like fertility rates. The disaggregation of population into rural and
urban, male and female and into 5-year age groups is very useful in
analysing factors related to the composition of population. For example
many of the socio-economic and demographic variables such as enrolment
rates, labour force participation rates, fertility rates, and dependency
ratiosare influenced by the age-wise distribution of population. Net
migration in different age groups from rural to urban areas is also very
important in studying the growth of population and employment in rural and

urban areas.

Propensity to migrate is to a large extent caused by regional
imbalances and differential growth rates of regions. In the present
model, regions have been differentiated only in terms of "rural" vs.
"urban", and as such only the net migration propensity from rural to urban

is considered.

* The economic subsystemn specifies the determination of national
income, employment and income distribution. The economic activities are
grouped under 10 sectors including a basic needs sector (consisting of
education, health and housing). Since the model gives heavy smphasis
on basic needs satisfaction’of the population, it was felt necessary to
incorporate such a sector explicitly in the I/0 matrix. Private aggregate
consumption and investment are estimated through behavioural equations.
Final demand is always adjusted to sectoral production constraints due

" to capacity limitations. Sector-wise exports and imports are also taken

into account. , ,

However, the model is essentially a disequilibrium one. Foz example

some savings gap and a balance of trade gap are allowed to exist within

a reasonable range.
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The unemployment rate is determined from the growth in labour force
and sectoral capacity. Sector-wise employment is derived from unemployment
rates and labour supply. Work force is classified into (i) employees, and
(ii) employers and self-employed, and further into rural and urban in
each sector. Sector-wise avefage earnings of employees and employers,

and the overéll income distribution are computed.

The basic needs subsystem specifies some of the basic needs satisfaction
. of the population such as calorie consumption, health, education, availability
of commercial energy to the household, change in labour productivity, etec,
At present we have not attempted to estimate the basic needs satisfaction
of any specific strata of the’population such as the bottom twenty or forty
percent of the population. Work in this direction is in progress, however,
as this is an impoftant aspect of most of the policy analyses, and we

‘hope to incorporate this aspect intc the model in the near future.

2.4.1 Demographic Subsystem

In the demographic subsystem we are concerned with tracking the
population in each period by age and sex, rural-urban location, and alsb
the supply of labour force. The size of the rural and urban population
and labour force as well as the age distributions are important variébles
in the economic and income distribution and basic needs subsystems. An
overview of the demographic subsystem may be obtained from Fig. 2.2. The
model endogenously predicts crude birth rate, the female labour force
participation rate and the propensity of the rural population to migrate

to urban areas.

Since the age distribution of female population itself has a tendency
to change, age-specific fertility rates would also be desirable. However,
this could not be undertaken due to lack of relevant data. Presently

only the overall fertility rate has been estimated. Infant mortality is

often included as an explanatory variable for'fertility as coupies tend

to replace the infant lost. Life expectancy at birth has been used as a

proxy variable for infant mortality. Though it appears desirable to

include the female labour»participation'rate also, it was not found
'empirically to be the case that“higher female labour fofce participation

reduced the birth rate. In rural areas female labour force participation
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rates are higher and birth rates too are high compared to urban areas.

Literacy has been tried, however, and though the sign is correct, the
co-efficient is not statistically significant. Perhaps this was because
of the unsatisfactory measure of literacy.' The intensive family planning
programmes ought to affect the fertility rates. We have taken "percentage
of couples protected under family planning programme® which gives the
effectiveness of family planning and is assumed to grow ot 2

rate exogenously specified.

The rural and urban fertility rates have becen disaggregated from overall
fertility by maintaining a constant ratio (empirically determined)

between rural to urban fertility rates.

Migration

The important factors which determine the {rural to urban) migration
propensity are the relative income differences and education. If the
difference is greater, more people would go to urban areas to earn more
money. Those with higher education have more opportunities and are more
aware of them than their less educated rural counterparts. Thus they
have a relatively high incentive to migrate compared to less educated

rural people.

. Female labour force participation rate

Though it is desirable to estimate labour force participation rates
for rural and urban populations and for specific age groups (for example,
0-14, 15-24, 25-59 and 60+), selection of related explanatory variables
turned out to be difficult and hence it has been estimated for overall
female labour force. The male labour force pérticipation rate is assumed

to be constant.

With respect to female labour force participation rate, there are
three potentially important determinants: (1) Fertility, (2) Income,
and (3) Bducation. Fertility needs little explanation. Income may play
the role of level of development (directly or indirectly). Education
is expected to increase labour force participation rate of women as
in th; theory of the economic household, the opportunity cost of their

not working is usually seen to rise with education (Moreland, 1978).
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The age-wise and sex-wise projection of population is done using
the survival probabilities for each age and sex (from the Coale Demany
Tables).

2.4.2 sconomic and Income Distribution Subsystem

The core of the economic subsystem is an input-output matrix. The
economic activities are classified into 77 sectors which have been condensed
into 10 sectors, viz. Food, Other Agriculture, Basic Needs, Textiles,
Chemicals, Heavy Industries, Light Industries, Construction and Transport-
ation, Energy and Services. However, these seventy seven sectors can be
_ reclassified suitably as needed to study certain selected policieé. The
ten sector inter-industry flow presently used and the description of
sectors are given in Appendix E. An overview of the major eéonomic inter-

relationships in this subsystem is given in Fig. 2.3

Final Demand

Final demand consists of private consumption and investment, government

consumption and investment, imports and exports.

Private consumption

Per capita consumption demand is assumed to be a function of per
capita expected income, percentage of child population and share of income

going to the low 20 percent of the population. (see E 10)*

The Rural and Urban consumption patterns for the three sectors
primary, manufacturing and services have been estimatgd separately as
functions of expected per capita incomevand child pop&iation. (see E 1
to E 16)

Sector-wise distribution of consumption within each of the three
groups is obtained from exogenously specified disaggregated shares of
the sectors. (see E 22 to E 26)

Private Investment

Per capita private investment demand is determined by expected per
capita income, child population and share of income going to the lowest

20 percent of the population. (see E 34)

* Equatidns arc given serially in Appendix E.
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Frivate investment demand from each sector is determined by exogenously

specified shares bi'

PINV, = b, PINVST
i i

The distribution of total private investment into each sector is

described later, below.

Government Consumption and Investment

Government expenditure (GOVT) consists of tax revenue (TAXREV) and
deficit spending (DEFICIT). Profits of government controlled/owned firms
are viewed as part of the tax revenues earned via profit‘taxes. This
"tax rate" can be used as a policy variable to represent the degree of

nationalisation in a particular industry.

1

GOVT TAXREV + DEFICIT
GCONT (aT) GOVT
GCON, a, GCONT

1 1
GINV, (1-ap) Gove
GINV, b, GINVT

1 1

where

GCONT total government consumption demand
'GCONi government consumption demand in ith sector
GINVT total government investment demand

GINVi government investment demand from the ith sector

apy 24 and bi are exogenously determined parameters.

Exports and Imports

Exporfs are assumed to grow at an exogenously set rate (eit)
in each sector and imports are initially assumed to be a fixed proportion
of final demand where the proportion is determined from the previous
period. (see E 36, E 37) |

Domestic Final Demand, Total Output and Value Added (Unadjusted)
. Y.

i
Using the Leontief inverse, unadjusted output/and value added are

obtained after estimating the final demand.
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Final Demand Adjustments

The constraints on sectoral value added due to sectoral production
constraints act as constraint on net -final demand. Hence, all the
components of final demand except investment are adjusted if the capacity

constrainﬁs imposed by the sectors are not met.

‘ Unédjusted current capacity (Xit) is given by

X 1o 5N 1 |
it =k, Tit=1 T i (142;+q,)

Py
where Xit is the adjusted capszcity, (ri) is the exogeneous technical
progress, ki is the sectoral incremental capital-output ratio and q;

is the change in labour productivity per unit of output.

Desired investment Iit is defined as

(v oy . .
Kp = (YoypXyp ) &y for Y0 > %,

S

T* it 10

it 3 = Ti
15 Tiga

for Yiy S X544

Complete adjustment is not allowed so that current investment is also
proportional to previous period's investment. Thus; the actual investment

by sector is given by

- < * - S, o
Li=Tiiq1 2 *I* L (1-9) 0£5, £ 1

. 10 -
subject to S Iit = PINVTt + GINV’I‘t

i=1
Since the model does not take into account the capital stock at
any point of time, the depreciation (Dit) could not be computed as a
function of capital stock. It is assumed to be a function of the
previous period's investment and also as a function of the rate of

growth of value added to take care of the intensity of usage.

~ _ , - ‘
(VAit‘ VA 41 ) s A and f are exogenously specified
141 - parameters.

Thus' the adjusted capacity in each industry is calculated as follows:

Dig = & lipq




(@ D) + Ky (empegy)

Adjustment of Final Demand

The final demand has to be adjusted to the capacity existing in
AL
each industry. The feasible final demand (Z), (i.e. the amount of final
demand which could be met by the existing capacity) can be obtained as

follows:

~
2 = (1-a) Xv
g 10
where V is ; diagonal matrix with Vi, =1- j{; ay;

Private and government consumption, import and export are adjusted
due to excess/deficient capacity. However, private and government demand
for investment goods are not adjusted as these expenditures are considered
as "committed". In the presence of deficient capacity, some demands will
not be met. But the adjustment is only partial if there exists excess
capacity - as an implicitly "downward sticky" price mechanism is assumed.
In other words spare capacity is allowed to exist. Presently the model
does not take into account inventories and hence this could not be

utilised to adjust the capacity.

All components of final demand (except investment) are adjusted to
the shortfall (or excess) in feasible demand (Zéﬁ) in proportion to their
size. Let Q,i bé the difference between the unadjusted demand and the
feasible demand.

2. -2 it 7.\2
Q=2 -2 if 2, > 7, and

Y ”~
= - i ' <
Q (zi zi) ¢ if 2, & 'z, o< g £1

-The adjustment equations are T " .- .+ given in Appendix B,
Imports are assumed to adjust in the opposite direction than demand
for home produced goods. ’

yith the adjusted final demand vector the adjusted value added is
calculated and then the gross domestic product is obtained

AN
G = 10 3y
£ i

i=1
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Labour supply: The supply of labour force to each industry in rural and

urban areas is assumed to be in proportion to the previous period.

Sectorwise unempioymenttraxe is assumed to be a function of the growth
rate of labour force and the capacity in each sector existing in rural
and urban areas. No attempt has been made to differentiate the labour
'force in terms of quality and skill. The employment is then derived
residually from the labour force - =~ ° ' *  for each sector

in rural and urban areas. (see E 56 to E 61)

The Income Distribution Subsystem

For the purpose of analysing the income distribution the work force
is divided into two categories: employees, and employers/self employed.
Since each sector is also divided into rural and urban, there are therefore

forty classes of earnings.

Profit and Wagés: The share of wages in GDP is calculated according to

a behavioural equation
- 1,1

in 2, = a; + b 1ln (YP) 0L o< £0.9
Where‘o<i is the share of wages in value added in the ith sector. The
sectoral wages are givén by

Py
wi =‘¢<i VAi
The share of sectoral value added not distributed as factor payments

is assumed to be a fixed proportion of value added,

P
K, = 9, W,

Hence profits or non-wage factor payments are obtained by
A
H.=VA.‘-W.-K.A
i i i i
Workforce Status: The division of workforce into employees (EMPWi)

and employers/self employed (EMPBi) in each sector is done according

 to empirically determincd proportions.

‘EMPW, = €_ E,
i i'i

‘EMPB, = E, - EMPW,
i i i
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Mean earnings by class and sector: Before calculating the mean earnings

of the employers, a profit tax (ti) is imposed.
Mean earnings by sector are then,
For employees : w, =W, / EMPW,
For employers and self employed B, = IT, (1-ti) /EMPBi

The distribution of earnings is assumed to follow a lognormél
distribution. This can be done for each of the forty_groups of persons.
However, for lack of computer time, only the over-all distribution is
computed at present. It is intended to substitute a different lognofmal
algorithm and to compute at least four different distributions which will
be added to give the overall distribution.

2.4.3. Basic Needs Subsystem

The basic needs module is specified as a recursive system and
consists of the equations for literacy, private expenditure on other basic
needs, primary school enrolment, secondary school enrolment, female life
expectancy, percentage of Eggggzand semi-pucca housing units to fqtal
housing units, per capita calorie intake, change in labour productivity
(Rs./worker), and availability of commercial energy for domestic purposes.
The major interrelationships in this subsystem are given in Fig. 2.4.

The estimated equations are given in Appendix B. (Sce B 1 to B 13)v

Literacy Rate: This variable exhibits wide variations across different

states. Even within a state it varies considerably between Rural and
Urban and also between Male and Female as is brought out by the following
table. '
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Literacy Rates (percent)

States Rural ‘ Urban

Male Female Male Female
Andhra Pradesh 27.3 10.9 57.3 36.3
Gujarat 38,9 17.2 64.0 44.8
Kerala 65.6 53,1 72.0 60.6
Maharashtra 43%.2 17.8 66.9 47.%
Punjab 34.7 19.9 58.5 45.4
" Tamil Nadu 45.1 18.9 66.8 = 45.4

India 39.55 15.52 69.83 48.84

Presently no attempt has been made to estimate literacy rate equations
for males and females and also for rural and urban areas separately.
The literacy rate specified in the model refers to the over-all literacy
rate. Public (BEDEXP) and private expenditure on education are the most
| important variables determining the level of literacy in a developing
economy. The greater the public expenditure on education the higher will
be the enrolment in the lower levels of education, viz. primary and

middle.

A higher per capita income generally leads to higher expenditure
on basic needs and hence on education too. PFPer capita income has also
been used as an explanatory variable. The third factor which could affect
liferacy is urbanisation. This may be due to two reasons. TFirst the
availability and éccessibility of educational institutions are better in
urban areas rather than rural. Secondly farm labour activities are -
generally low in urban areas and hence the demand for child labour may be

relatively low.

In the absence of data on private expenditure on education, per capita

total expenditure on basic needs (BNT) has been tried as a explanatory
variable. However, it was found that BNT was highly correlated with

BEDEXP so it was excluded from the final equation.

Though the estimated coefficients héve the expected signs, they are

not statistically very significant. (see B 1)
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Per capita private consumption expenditure on Basic Needs

Private expenditure on basic needs (excluding food) is primarily

determined by per capita income. Basic Needs, as defined here, consists
of education, health and housing. The nutrition aspect is not included

as we treat it separately. In less developed countries, education, health,
etc. may be considered to be luiury items and 8 o their income elésticity‘

can be expected to be greater than one.

Literacy is also considered to be an important variable affecting
‘private eipenditure on Basic Needs. For example; for a given income
level, a higher literacy rate might imply a better understanding of the
'necessity for acquiring certain 'basic needs' such as better heelth through

increased expenditure.

As expected partial income elasticity is greater than one in the
enstimated equation. The coefficient of 1iterecy is also positive and

significant. (see B 4)

Primary School enrolment rate

As mentioned earlier, higher the public expenditure on education
greatei will be the enrolment rate in the primary and middle school, as
they become mere subsidized. Also if the proportion of agricultural
labour in the total labour force is higher, the enrolment would be lower.
For, higher the proportion of agricultural labour in the total labour ferce
greater will be their dependence on the rural sector and on agriculture
in particular. Higher dependence on agricultural and related activities
increase the participation rate of children of school-going age in labour
force which, in turn, reduces their chances of attending educational ’

institutions.

Another factor which may have some bearing on primaiy school enrolment
rate is the percentage of children in the school going age group to total
population. The argument is that given the public expenditure on educdtion
a faster growth of children in the school-going age group compared to the
pepulation (i.e. more children per family; might reduce the'primary school
enrolment rates due to supply constraints. In other words the probability
of getting a child enroled in primary school is inversely proportional

to the number of children per family.
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So we have taken the primary school enrolment rate as a function of
education expenditure, % agriculture labour force and % of children to the
total population. All the estimated coefficients are statistically .

significant with expected signs. (see B 5)

Secondary School enrolment rate

Urbanisation may be considered to be one of the important factors

affecting secondary school enrolment since educational facilities are

more easily available in urban compared tc rural areas. Private expenditure
" on basic needs also determines the level of enrolment. Per capita income
may also influence the level of enrolment. However, in the estimation,

its coefficient was found to be negative and statistically insignificant.
Thus one may possibly argue that a higher per capita income by itself may
be neither necessary nor sufficient to induce a higher enrolment rate.

For example in states like Kerala and Tamil Nadu the secondary school
enrolment rate is significantly higher than the national average inspite

of their low per capita income as can be seen from the following table.

States Per Capita Secondary School Density
Income Enrolment Rate

Kerala 507 | 30.6 549
Tamil Nadu 557 29.1 317
Punjab 811 21.5 269
Gujarat 592 24.6 , 136

In places where density of population is high, secondary school

enrolment is also found to be high. This may be due to the fact thdt
accessibility to education institutions increases with higher density of
population as the growth of secondary schools are more extensive than

intensive in nature.

All the variables are statistically significant (at 10% level) and

have expected signs in the estimated equation. (see B 6)




Life expectancy of females at birth

Generaliy life expectancy is found to be positively influenced by
economic development. If per capita income is taken as an indicator of
economic development then one would.expect life expectancy to go up with
higher per capita income. Surprisingly the available e%idenqe for India
suggests that a higher per capita income by itsélf need not affect life

expectancy significantly, as can be seen from the following table:

Statcs Per Capita  Life Expectancy
Income of Females

Punjab 811 45
Maharashtra 700 45
Kerala 4 507 57
West Bengal 493 46

Government's involvement in public health programmes is one of the
important determinants of life expectancy. However, it is very difficult
to quantify various programmes and policies of the government towards'
this by any single measure. Instead per capita ﬁublic health expenditure
is taken as an indicator (BMEXP). Besides BMEXP, the private expenditure
on basic needs is also expected to increase life expectancy. Accessibility
of health facilities is also an important factor. It may be reasonably
assumed that increased urbanisation mizht enhance the accessibilit& of
health care centres. Besides the available factors,‘the outlook and
attitude of the population, especially that of females are also of'prime
impoitance. The female labour force partiéipation rate is used as a
proxy variable. It is expected that, in general, a greater participation
of females in labour force will significantly influence their awareness

and outlook.

In the estimated equation, government expenditure on public health
appears to be very significent in increasing life expectancy. Private
expenditure on basic needs is also influencing the life expectancy in the

expected direction. Female labour force participation rate also has the

~expected sign and is statistically significant. (see B 7)




Housing

While the number of census households has increased by 16.3 percent
from 83.5 millions in 1961 to 97.1 millions in 1971, the number of occupied
housing units has gone up only by 14.6 percent from 79.2 millions in 1961
to 90.8 millions in 1971. Thus the number of households without any |
. housing facilities is about 6.3 millions in 1971 compared to 4.3 millions in
1961, It is distressing to note that about 40 percent of the population
has only single room dwellings with an average rate of occupancy of about
five persons per room. A clear picture of the stress and strains of hoﬁsing

and occupancy can be seen from the table (see p. 23)

Housing, though one of the most important basic needs, is rather
difficult to be quantified in terms of a single variable. Added to this
is the problem of lack of reliable data. Heré; percentage of pucca plus
semi-pucca houses*‘to total number of houses has been used as a measure

of the condition in housing.

Per capita income may be considered to be the major factor influenc-
ing housing, Other factors which might have a bearing on housing are the
awvareness and attitudes of people. Two variables, viz. literacy rate
and female iabour force participation rates have been tried as proxies

for awareness.

The competitive nature of basic needs, as mentioned earlier; is very

prominent in the case of housing. Improvement in housing has to be at the
cost of expenditure on food, health, education, etc. Since at least in
the low income groups there is not much scope to reduce the expenditure
on food or such other items which are already very low, an improvement in-
housing may be brought about by a reduction in expenditure on education.

(see B 8).

¥ A pucca house is defined as a unit with predominant material of wall
"and roof as follows:
Wall - Burnt bricks, GI sheets or other metal sheets, stone, cement,
concrete etc.
Roof -~ Tiles, slates, corrugated zinc, or metal sheets, ACC, RBC,
. RCC, brick lime, stone, etc.
A semi pucca house is a pucca housing unit but for a mud wall or thatched

roof.




Table 2.1

Percentage distribution of population by size of dwelling unit occupied

Size of
dwelling

Percentage of Population

RURAL TOTAL

unit

1961

1971

1961

URBAN .

1

2

3

4

5

7961
6

971
7

One room
Two rooms
Three rooms

Four rooms

40.87 (4.4)
27.16 (2.6)
13.40 (2.0)
7.72 (1.7)

39.63 (4.7)
28,77 (2.8)
14.19 (2.2,
7.88 (1.8)

43.52
26.14
12.55

7.29

41.72 (4.6}
28.08 (2.8)
13.62 (2.2)

7.59 (1.8)

" 41.33 (4.4)

26.98 (2.6)
13.25 {2.0)
T.64. (1.7)

40.04 (4.7)
28.63 (2.8)
14.08 (2.2)

7.83 (1.8)

Five or more rooms 9.45 (1.3) 9.51 (1.4) 9.73 8.95 {1.4; 9.50 {1.3) 9.40 (1.4)

Unspecified number
of ‘rooms and details
unspecified

1.40 0.02 0.77 0.04 1.30 0.02

100.00 (2.6) 100.00 (2.8) 100.00 \2.6) 100.00

All sizes

100.00 (2.6) 100.00 (2.8)

Note ¢ Figures in brackets are average number of persons per room.

Source‘: Handbook of Housing Statisties, 1979.
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Per Capita Calorie Intake

Calorie intake, in general, depends on the expenditure on food which
in turn is influenced by income. Given the income level calorie intake
might still vary between rural and urban areas. In fact due to the
relatively low prices of fbod one would expect calorie intake to be higher
in rural areas compared to urban. So urbanisation might be coﬁsidered

to be a factor bringing down the per capita calorie intake.

Though calorie intake is the most important basic need it has to
compete with other basic needs in the overall basic needs satisfaction.
If private education expenditure is high, it could significantly compete
with expenditure on food. Secondary school enrolment ratec was used as

a proxy for private expenditure on education.

The estimated equation gives credence to the contention that for a
given level of income any additional expemditure on education is at the
cost of expenditure on food. Urbanisation also significantly reduces

the per capita calorie intake.

However; the above observations are subject to the following qualifi-
cations. Firstly, the competing nature of basic needs depends on their

private cost. Secondly even when private costs are higher the substitution

effect will be insignificant at higher income levels. (see B 9)

Change‘in Labour Productivity

An attempt has been made to explain the changes in value added per
unit of labour in terms of capital in use per unit of labour and selected

basic needs variables.

The expectancy of life is a general indicator of the average morbidity
of the population. In general, it may be reasonably assumed that a low
level of life expectancy implies a high morbidity and hence low

productivity.

Better education standards may also increase labour productivity.
Since a significant portion of private expenditure is on education,
private expenditure on education is a desirable variable. However in the

adsence of any such data; per capita private expendifure on basic needs
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has been used. This variable may also take care of the influence of private

expenditure on health and housing as well. (However, a meaningful analysis

may be carried out by dividing the labour force according to different
skills and education level. This has not been attempted in the present study.)

Due to lack of data it was not possible to zstimate productivity
~equations for each of the ten sectors. The above equation is a good

approximation for light industry. The relative variation in average

earnings per labour in this sector with respect to other sectors are used

to compute the change in labour productivity in other sectors. (see B 10)

» Commercial Energy Availability for Domestic Sector

The rhenomenal and continuous rise in 0il and oil products prices in
the international mafkets in the seventies has made both the developing and
developed countries to formuléte alternative energy policies. Unfortunately
in many developing countries the orientation, in general, is towards the
energy requirements of production and service sectors and urban areas.

Thus the energy needs and its availability in the rural areas and. particularly
of households have been greatly neglected. This is mainly due to the

fact that the major portion of the domestic energy requirements is met

by non-commercial energy consisting of fire wood, dung and vegetable waste.
Since fire wood forms the source of about two thirds of the non-commercial
energy, this leads to a faster rate of deforestation which has an adverse
effect on the ecological balance and climate. Thus it is imperative to

bring up the commercial component of the domestic energy requirements.

Also the share of commercial energy in the total household energy

availability is a good indicator of economic conditions.

In the present version of the model no attempt has been made to
analyse the demand and availability of domestic energy by different
sources -and end use or for rural and urban arecas separately. Total per
capita domestic energy requiremsnt is assumed to grow at a (low) exogeneously
specified rate and the commercial energy,availablé for'private final
consumption is obtained from the final demand vector of the input-out

matrix for each year,

Energy availability index is defined as the ratio of commerciai energy
available for private final consumption to total domestic energy requirement.
(see B 11-B 13).




CHAPTER 3

SIMULATIONS WITH THE NATIONAL MODEL

Following the design and calibration of a global model - undoubtedly
a massive task - comes the tedious work of examining and analysing its
operations and behavioural patterns. The dynamic inter-relationships
between variables belonging to different subsystems become explicit only
through simulation runs. This becomes particularly necessary in complex

socio-econcmic models like the present one.

3.1 Initialization of the Model

The simulated future states of the economy, say, in the next thirty
years are obtained by giving values to input variables of the model for
some initial year. The output of the first year then becomes inputs for
the next year. Thus, each year's outputs of the model are worked out
iteratively. The trajectory of output variables describing the dynamic
behaviour of the national economy, given the actual values of initial

year inputs, is called the base run.

_ The year 1970-71 was chosen as the base or initial year of the model.
The choice was primarily dictated by the fact thét most of the data used
for estimation was available for that year. It was also a census yeaf,
whence the demographic module is securely based. Another advantage of
selecting 1970-71 as the base year was that the validity of the model could
be established through comparison of simulated output values with the

**
actual data available for later years.

The period of simulation is thirty years, 1970-71 to 2000-01 A.D.

The input data consisting of initial values of the variables are given

in the Appendix C.

*¥* Some other tests such as sensitivity analysis and stability tests

have also been conducted and the model was found to be satisfactory.

The constant terms in the behavioural equations are suitably adjusted
so that the predicted values do not differ from actual values for the
.initial year.




3.2 Base Run Results

The results of the base run of our model are quite realistic though
not reassuring. Keeping in view theAfact that the model parameters have
been estimated on a cross-section'basis, it is quite comforting to note
: that the macro-variables COnfofm to the real set of values cldsely for
the initialvfew years and generally to what can be expected over the period.
Demographic and Social Subsystem

According to the model, the total population éontinues to grow at a
steady rate of about two percent per annum. In fact due to the decline
in mortality figure that are expected from better medical facilities,
the decennial growth rate would increase from 20 for 1971-1981 to 22
percent for 1981-91, and thereafter stabilizes during 1991-2001.

Among the demographic results worth noting on the model are:

a continuous decline in the total fertility, though at a decreasing rate,
from 190/1000 in 1970-71 to 124 in 2001. The crude birth rate registers
a decline from 42 in 1971 to 36.6 in 1981, and 30.2 in the year 2001.
This does not however get reflected in the overall population growth rate
because of the simultaneous rap1§5§3ﬂ%§if¥b during the same period.

The model suggests that the female labour force participation will

increase, primarily due to greater access to education and reductien in ferti-

. lity rater., from 19% in the base year to 30% in the terminal year.

The age structure would consequently underg&7%ertain transformation
when see'n in terms of the male/female, urban/rural breakup. Thus, the
percentage distribution of children upto the age of fourteen would declineg
by 2001, especially for the urban children. (See following table).

In contrast the percentage of persons in the age group 15-24 1ncreases
from about 15 percent to 20 percent for rural but decling from about

20 percent to 18 percent for the urban areas. Likewise, the age group

25 to 59 increases relatively in urban areas by 2001. This is of course
due to continuous rural to urban migratioﬁ taking place amohg working age

persons.




Age Distribution (Male-Female; Rural-Urban)

Year 1970-71 ' ‘ Year 2000-2001

Age Group Rural . Rural ' . Urban

F M , F M F M

0 42.48  43.15 39.08 38.88 32,54
15 , 15.94"  15.58 19.37 19.76 18.62
25 - 35.35  34.99 34.79  35.23  42.97
60 6.19 5.28 6.76 6.13 5.87

Economic Subsystem

The simulated behaviour of the economic subsystem indicates it undergoes
the type of structural changes that we would expect in any developing
economy like India. The share of the primary sector declines continuously
from 52.1 percent to 47.9 percent and that of the manufacturing steadily
increases frdﬁ 30.2 percent to 33.4 percent. One would have expected _
much radical structurai change,but judging from the past performance of
the manufacturing sector in real terms vis-a-vis the primary sector it
appears quite realistic. Similarly the share of consumption of food in total
private consumbtion shows a decline from 64 percent to 60 percent. The
share of services in total consumption increases from 16.3 percent to
19.6 percent in contrast to manufacturing that changes from 19.7 percent

to 20.0 percent during the period.

Most of the macro variables like gross domestic product, private/
government investment and consumption grow on an average at just over
3% per annum at constant prices. This is quite reasonable and a
likely long term growth rate for the next thirty years in the Indian
context. Exports that have been growing at 5.4% in the first twenty

six years of India's planned development, are seen to grow on average

at 6.6% in the thirty years under study. The rate of growth of imports, in
physical ‘terms, ' o
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is seen to marginally decline from the long-term average of 3.6% between
1950 and 1976 to 2.2% during 1971-2001. Near self-sufficiency in food since

the late 1960s and a growing level of sophistication in manufactures suppoxrt

these results.

‘With the increase in the labour force from 136,.8 million to. 271.1 million
in the rural sector and 3%5.9 million to 106.5 million for the wurban sector
during the thirty years, the unemployment rates double in rural areas from
8,9% to 18,1% and grows from 6.2% to 8.1% in urban areas. This is due to
the fact that urban employment is growing fastex due to the favourable impact
of the growth of manufacturing ané service sectors. Technological changes,
productivity gains and the growing population tend to worsen the unemployment

problem which thé model reveals as the major source of instability in

society in future.

Income Distribution Subsystem

The rural per capita income significantly improves relative to urban per
capita income. The rural income per adult equivalent is only about 53% of
the corresponding figure for urban in the base year but it has improved to
69% in the final year. This result is not surprising as the rate of growth
of population in the urban areas is faster than in the rural area due to
considerable migration. This, coupled with the model's assumption of a
static distribution of value added in each sector between rural and urban
locations is bound to reduce the inequalities in the computed rural and urban

~per capitavincomes. However, the significantly higher growth rates of the
urban-oriented sectors over the predominantly rural sectors act as an acce-

lerating factor for these inequalities.

The share of wages in GDP also improves m;rginally. The average earn--
ings of employees and employers in rural areas increase by about 15% during
the thirty year period. The corresponding figures for urban register
marginal improvement during the first twenty years (10 percent for employees
and 5 percent for employers) and decline thereafter. (These results may
partly be due to the static distribution of value added coupled with the

rural to urban migration, and indicate the need for an alternate formulation)
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The overall income distribution in roai torms docs not significantly
change during the simulation period in this modcl. This is as cxpected
for the income-distribution module is of very limited sensitivity: The
lowest 20 percent and 40 percent of the population accounts for only 4.2%
and 14.1% of total income in the basc period and their shares improve only
marginélly to 4.4% and 14.7% r03pectivély towards the cnd of the simulation
period. In fact, this indicates a continuation of the rcal-world trendsg
the income inequality during the last three decades has been cstimated to

.remain same or marginally increascd:.

Basic Nceds Subsystem

There is a remarkablc increcase in life cxpectancy dﬁring the period. The
illiteracy rate gocs down from 70% in the basc period to 62.3% in the final
year. The primary and sccondary school enrolments incrcasc from 70% and
20.5% in the base period to 80% and 32.T% respectively., Thus, it appears
that cven when the economy is growing very slowly the cducational variables
arc showing much- improvement. This is due to the increcasing private and

government cxpenditure on education.

Though the per capita income incrcases only by 37%, the per capita
private consumption expenditure on basic nceds other than food gocs up by
62% from Rs 15.4 in the basc period to Rs 24.7 in the final yecar. Thus
some of the basic nceds of the population arc increasingly satisfied with a
rising per capita incomec. However, in the absence of data covering the
differcent segments of the population, the attcmpt was not made in this model

.to capturc their levels of satisfaction of basic necds.

The percentage of pucca houses to total houses improves from 57.3 in
the basc period to 66.4 in the final year. Caloric consumption per capita
goes up from 1985 to 2255. However, the possibility of substituting for
the fucl-wood cnergy uscd in the houschold scctor by commercial cencrgy appear

to be extremely dim as the commcrcial encrgy availability index remains

more or lecss the saﬁc throughout the period.

* Rudra, A., (op cit) page 21,
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Overall
The general scenario of Indian economy by 2001 A.D. appears not to

be very bright and suggests the need to work out alternatives. The rate

of growth of the economy will be very slow (real per capita income will be

growing at a rate of about 1.1% per year) and hence the rate of transition

of the economy (from agriculture-based) to an industrial one, and the kind

of structural transformations associated with this will be extremely slow.
Moreover, with significant improvement in health, education, etc. (which will
" nevertheless take place) the labour supely is growiﬁg much faster than the
demand for labour with the result that the rural unemployment rate is

bound to reach some staggering figures (18%k in the model by the turn’of the
century compared to the 1970-71 figure of 8.8%). This is mainly due to low
capital formation coupled with rising labour productivity. Though the
balance of payments appears to be becoming more and more favourable,

'it need not be so in reality as the import prices are growing and may

well be expected to grow much faster than the export prices (this is not
covered in the model). Increasingly unfavourable terms of trade could also be

due to the abnormal changes in oil and petroleum products prices.

3.3 DPolicy Alternatives: Experiments with select variant scenarios

The prime advantage of building a computer simulation model of an
economy is that one may examine the effects of alternative values of policy
variables and select those feasible policy options that result in the most

desirable (or least undesirsble) scenarios.

The distinguishing feature of constructing policy analysis models,

is to examine the relative impact of different policies on output variables.

The emphasis now is not on the absolute predictability of the output
variables of the model but rather on the analysis of differences in
relative values of concerned output variables resulting from the choice
of, or combination of, policy variables. These policy analytical
simulation models could be described as 'laboratories' where policy
| experiments could be conducted to test the effects of a variety of

scenarios the policy maker wishes to have.
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In the following pages a few such‘pdlicy experiments have been
described, primarily to demonstrate the utility of building computer-based
policy analysis models. In particular to examine (a) the possibility of
selecting a preferred strategy for India gi&en certain global scenarios,
(b) the degree of influence of variables that describe a satisfaction

of basic needs on overall performance of the national economy.

The future of most 6f the national economies, particularly of those
in the developing world - the South - will be influenced by global future
alternatives. The current debate on the establishment of the New
International Economic Order and the subsequent North-South dialogue on
trade lead to several globai scenario-building exercises. The working
group on the ILO part of the UN FUNDPOP projecf*.had~decided that ‘all the -
country projects sponsored by the ILO would examine two different types
of external scenarios for the period 1980-2000. The two global scenarios
are referred to as G1: Easy access of countries in the South to markets
in the North and increase in exports of consumer goéds in the sectors food,
agriculture, textiles and light industry, and G2: North introduces strong
protective measures against imports from South requiring diversification
of exports to Southern countries, more exports of capital goods and less
of consumer goods. In the case of India the concerned sectors are

Heavy Industry and Chemicals.

Any country in the South could respond to these two scenarios in one

R,.

of the following three ways, R1, R2 and a combination R1 2

R{: Increase the exports as far as possible and place emphasis on the
development of Human Skills and greater provision for Basic Needs.

It consists of any combination of the following four policy options.

(i) Increase Government expenditure on Basic Needs

(ii) Minimise imports selectively

(a) minimize imports in all sectors
(b) minimize imports in consumer goods

(¢) minimize imports in capital goods sector -

* Economic and Social Policy Synthesis Branch, Employment andvDevelop—
~ment Department, ILO, Geneva. ‘




(iii) Favourable internal terms of trade for Agriculture

" (iv) Tax revenue increase. '

R2: The second policy response is promotion of exports combined with import
liberalisation policy. It consists of three specific policy options,

namely,

(i) increased expenditure on education
(ii) no imports control

(iii) worsening of internal terms of trade for Agriculture.

R1R2: Combination of R1 and R, policies such that in the first

2
decade R1 policies are adopted and in the latter decade R2 policies.

~ Table 2 gives the six possible group of strategieé. Taking into
account the three sub alternatives available under policy two in R1,
a large number of combinations are possible. These are spelt out fully
in Appendix E. - After trying out a number of such combinations, four
strategies - one from the each group - were selected. These were found

to be both logically consistant and most effective. These are:

Strategy 1: (a) North-oriented export expansion of consumer goods. The

rate of growth of exports in selected sectors for first fifteen years and
next fifteen years are given'in ‘Appendix F. Imports are progressively

reduced by 3 percent in all sectors except energy throughout the period.

(b) Increased investment in Basic Needs: both private and -
public investments in basic needs sectorare increased by 10 percent per

year (for the first 10 years only).

(¢) Favourable terms of trade for agriculture: “Corporate

tax" is reduced to zero in the sector Agriculture.

Strategy 2: (a) South-oriented exports expansion of capital goods
sectors, Heavy Industry and Chemicals. The rate of growth of individual

sectors for the first fifteen and latter fifteen years is given in

Appendix F




Table 2: India's Responses tﬁroggg select strategies for global scenarios

India's
Response

Global -
. Scenarios

B

Emphasis on the Development 6f
Minimum Skill and provision
of B.N. (i), (ii), (iii), & (iv)

Ry

Promotion of Combination of

Export Expansion and Import
liberolisation (i), (ii),(iii)

Easy access of
countries in South
to markets in
North (therefore
increase in exports
of comsumer goods)

North introduces
strong protective
measures against
Southern imports
(therefore diversi-

2

(

(b§
‘

(o)

a)

b)

fication of exports (d)

to other Southern
countries: More
capital goods &
less consumer
goods.)

Strategy I
North~oriented consumer goods

exports

Minimizing imports
Increase BN expenditure
Favourable internal terms
of trade for Agrieulture

Strategy II

South-oriented capital goods
exports '
Minimizing Imports

Increased BN expenditure
Favourable terms of trade
for Agriculture.

Strategy III

(a) North-.riented consumer goods

(v) Wo imports restrictions

\¢) Increase in BN expenditure

Strategy IV

South~oriented capital
goods exports

(b) No_imports restrictions

(¢) Increase in BN expenditure

(a)

Strategy V
Strategy I for

first 15 years
followd by
Strategy III for
the remaining
period.

Strategy VI

Strategy I :
for first 15 years

followed by ’
strategy IV for

the remaining.

period.
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(b) Minimization of import in.all sectors as under Strategy 1.

- (¢) Favourable terms of trade as under Strategy 1.
(4) Increzsed expenditure under basic necds as under

Strategy 1.

(a) North~oriented exports expansion with emphasis on consumer
goods sectors., The growth rates are same as in Strategy 1.
(b) No imports restriction, imports are determined by the model.

(c) Investment on basic needs as in previous strategies.

Strategy 4: (a) South oriented exports of capital goods. The growth rates
of concerned sectors are same as for Strategy 2.
() No imports restrictions
(c) Additional expenditure on basic needs as in other three

strategies.

The four scenarios of the Indian economy out to the year 2000 (as
compared with the base run scenario) that emerge through the choice of the
four different strategies, are as follows: (See also Table 3.)

Scenario S1

The scenario of India 200f with the adoption of Strategy 1, does not
significantly alter the demographic scene; the positive or negative changes
in most of the demographic variables are well within 2 percent. Female ‘
life expectancy, however, as a result of increased expenditure on basic
needs has gone up by 3 percent. Rural %o urban migration also increases by
5 percent mostly because the mean wage pay in urban areas has gone up in

contrast to that in rural.

In the economic scene, however, significant changes do occur, with
exports up by 71.5 percent and imports down by 62.2 percent due to the
export expansion and import minimization policy. The GDP goes up by 43.1%
cémﬁared to the corresponding figure in the base run. The initiative for
this growth apparently comes from the private sector which increases its
investment by 11%%6 as compared to government investment that increases
only'by 40%. The lower government ipvestment rate could well be assigned
to the fact that government tax revenue only increases by 44% ih.Strategy 1.

Though the consumer goods‘sectofs viz. food, other agriculture,

textiles and light industries get a favourable climate for exports, the




Table 3: A comparision of selected variables under Base Run and the four select Strategies
in 2000-01

: o ‘ ~ Select Strategies
Selected Variables 53

1 | 5.
Demographic Variables :
Total population {Million)

Share of urban population (%)
. Share of population under 15 (%)
Fertility rate (per 1000)

. Female labour force participation
rate ‘

Economic Variables

. Total private investment (ks Mill. ' 149298 135213 117590
Total government * (m ® 45650 63822 58554 57104 53544
Govt. tax revenue (" 99600 143163 129800 127913 118862

o 659075 849664 791184 784216 742675

" 58585 78660 73092 71302 67178

" 45502 78155 61045 100766 102979

Private consumption (
(
(
Total imports ( " 28995 10971 12850 38303 58099
(
(
(

Govt. consumption
. Total exports

Gross domestic product " 842700 1226072 1092937 1080640 100277C

Agriqultural output " 403740 550797 498007 502491 459281

. Manufacturing output

" 277736 429776 388441 377446 354969




1

Rural employment (Million)
. Urban employment { " )
Mea.n wage pay - rural (is)
Mean wage pay-— urban (Rs)
Rural unemployment rate (%)
. Urban unemployment rate (%)

Basic Needs Variables

Female life expectancy (years)

Per capita calorie intake

. Pfime.ry school enrolment rate (%)
' Secondary " " (%)
Share of pucca houses (%

. Share of Ag. labour force (%)
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output of the first two sectors is up only by 36 percent compared to 55
percent by manufacturing sector (consisting of textiles, chemicals, light
and heavy industries, construétion and energy) and 40 percent by services and
basic needs. This result is mainly due to the interdependence of various
sectors. The impact oi economlc policics is favourable on employment. For,
both rural and urban/%mployment rates decline by.11.9% and 22 GA respectively.

Income 1nequa11t1e° remain unaltered.

Most of the basic needs veriables show significant improvement. In fact,

the private per capita expenditure on basic needs is up by 45 pergent mainly

due to the rise in per capita income. As mentioned carlier life expectancy

rises by 3.2 percent. Though the primary school enrolment remains the same, \
the enrolment in secondary schoole increases by 7 percent. The calorie
consumption increases by 50 percent, and, consequent on the policy of
increcased basic needs expenditure, the yearly addition to labour productivity
duc to increased basic needs satisfaction incrcases by a factor of four over

the base run.
Scenario S2

The demographic scenc is more or less same as the prccedlnv one, with

a marginal 1ncrease in migration rates (6. 7%) o

The adoption of Strategy II that suggests incrcase in exports of
capltal goods (heavy industry and chem1cals: to Southern countries, does
not appear to boost up exports as much as in S1 for they register an increase
of only 34 percent. The decline in imports is also less, namely, 56 pexrcent.
The GDP has risen by just 30 percent which is significantly less than that
obtained under Strategy I'. As can be seen from table 3 all the macro-
economic variables under this strategy have lower values compared to the

corresponding figures under Strategy 1 (81).

‘The strategy of increased exporis of capital goods to the South, as
expected, does not have a favourable influence on employment generation.
The rural unecmployment rates increase by 8.4 percent and the urban rate
declines marginally by 0.6 percent (the iﬁcrease in cmployment being
provided by the service secctor). Again, as anticipated, the share ofthe

lowest 20 percent of the population shows a marginal decline of 3 percent.
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The Basic Needs scenc agein improves under Strategy II but not as much
as under Strategy I. Thus the calorie consumption increases by 33.6 percent,
secondary school enrolment by 5.5 percent,_perceﬁtage of pucca houses By

"nearly 14.3 percent, etciS,Consequently, the yearly increment in labour
productivity ... in. 2000/nearly twice what it is in the base run, but lower
than in S1.

Scenario §3

The demographic scnhe, as before, does not show any significant changes.
The relaxation on import restrictions” in. comtrast o S1 and S2 apparently
does the trick as exports in the terminal year show a 121% increase from the
base run fiéurc. The imports this time increase by 32.1 percent. The impact
on overall growth as reflected in the GDP, is, however, not very spectacular,
the GDP being only 28 percent higher than in the base run. The private and
government investment are up by 63.5% and 25% respectively. The private and
government consumption figures show an almost equal rate of increase, namely,
19.1 percent and 21.7 percent. Once again, due to spurt in labour-intensive .
sectors, namely, agriculture, food, textiles and light industry; the unemploy--
ment rates, both in rural and urban areas, rcgister a sharp fall‘from the
Base Run figures of 34.5 percent and 40.3 percent respectively. The total
population being same, the per‘capita income shows an increase equal to that
in GDP. An interesting feature of this scenario is that the increase. in
mean wage pay in the rural scctor is almost the same as that of the increase
in urban mean wage pay (28.4%9. While the overall income inequality shows
an insignificant increase of 1.1 percent, the position of the lowest 20
percent and 40 percent of the population in terms of their income marginally

deteriorates.

The Basic Needs scenc under Scenario S3 also reveals an improvement in
the quality of life. This is reflected in increase in female life expectancy
by 2.3 percent and calorie consumption by 32.4 percent, and a slight reduction
in illiteraéy rate by 0.9 percent. The annual increment in labour producti-

vity goes up by ~ four times over the base run.

Scenario $4
Leaving aside the unaltered demographic scene, one finds that the joint

influence of liberalization of imports and restrictions with exports of
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' éapital goods to Southern coﬁntries, brings about a buoyancy in exports. They
register a highést ever increase of j26%. However, the imports shoot up by
100% too. But the GDP is up only by 19 percent. This is reflected in
private and government investment levels that increase only by 42.2 percent
and -19.3 percent respectively. The corresponding consumption figures also
show modest increase of 12.7 percent and 14.7 percent respectively. However,
unlike Scenario 2, the wenployment rates do decline by 25 percent for rural
and 29 percent for urban areas respectively. The increased exports permit
the economy to operate at a higher capacity utilisation and therefore at a

lower unemployment rate.

With an increase of mean wage pay of 21% in the urban areas and only
16 .6% in the rural sector, the differences in rural and urban earnings widen.
The’income inequality marginally increases,

The satisfaction of Basic Needs under this scenario is not very high.
The female life expectancy increases only by 1.6 percent, calorie consumption
by 21.4 percent,'education enrolment by 1.1 peréent. However, the percent

improvement in annual increment to labour productivity is still high (243%) .

3.4 Comparative Analysis of the Four Strategies

The main diétinguishing features of the four strategies are that S1 and
S3 in response to Global Scenario G1, suggest export of consumer goods to
North with increased cxpenditure on basic needs. What makes them differen%
from one another is that S1 includes favourable internal terms of trade to
%griculfure and minimization of imports, while S3 relaxes the import restric-
tion. Similarly, 52 and S4, in responsc to Global Scenario G2; promote
exports of capital goods to Southern countries coupled with increased expendi- -
ture on basic needs. Once again 52 and S4 differ with respect to import

policy, and internal terms of trade.

- None of the four strategies have a population policy that directly
affects the demographic sub-system. The indirect effcct on demographic sub-
system through feedbacks from economic and basic neceds subsyéterxis
extremely weaiz, This is likely duc to conflicting'influenée of increased

expenditure on basic needs.

Economic Subsystem

BThe relative iﬁpacts of the four strategics become distinguishable with
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respect to economic subsystem outputs. It is evident from Chart 1 that libera--
lisation of imports has a strong favourable.impact on the volume of exports
since they are quite high under adoption of strategies S4 and S3. The close--
ness of 53 and S4 also implies that the global scenarios G1 and G2 really
need not affect India's export performance, provided the country adopts the
Appropriate‘Response strategy. 51 and S2 arc not the preferred strategies as

far as exports maximisation is concerned.

In terms of per capita incomec or GDP S1 followed by S2, are better

3*
strategies (sce Chart 4).

Increasc in private investment is highest under St (113%9 and leasf under
sS4 (42%9. The percentage increase in private and government consumption also
follows the same order, i.c. maximum under S1 and minimum under S4. Once again
the iﬁpact of global scenario, be it, G1 or G2 has little influence on the
investment responsiveness. Indian cconomy has historically had a relatively

small forcign trade sector.

From the point of view of employment creation, Strategy S3 is best with
rural and urban tncmployment rates falling by 34.5% and 40.3% respectively.
This is followed by Strategy S4 with corresponding figures 24.8% and 26.6%
(Charts 4 and 5). In contrast, Strategy 52 leads to a 8.4% increase in rural

- uncmployment rate.

In terms of mean wage pay for the rural scctor Strategy S1 is optimal and
S4 is the worst. This is so because S1 has focuésed on exports from relatively
labour intensive industry and the agricultural scctor has favourable internal
terms of trade. S4 in contrast has cmphasis on capital intensive exports,
import liberalization (that keeps domestic investments low) and rcelatively

adverse internal terms of trade.

Basic Needs Subsystem

Coming to the basic necds subsystem, the increase in private per capita
consumption of Basic Needs is meximum wnder S1 (44.9 percent,, more or less
same (35 percent) under S2 and S3 and least under S4 (23.6 percent). Again

the order prefecrence of Strategy is same with respcct to increase in the

see also the last section).

% It is ihteresting to note that the ?er czpita income under SS\converges

to that of 52 in the terminal ycar
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availability of pucca houses, 21;1-pcrcent.under 51, and 8.1 percent undecr S4
and also for other basic nceds variables like calorie intake, secondary school
enrolment, etc. The net impact on female life expectancy, under the four

strategies (Chart 10) is not significantly different from one another.

3¢5 A Note on the General Strategy

. As the foregone analysis show there docs not exist an "all-best? strategy
for India to respond to the two global scenarios. Diffcrent strategies are
good for maiimisafion of differcnt .development goals. To arrive af a single
optimal strategy onc would have to strike a balance by giving due weights to
- different development targets. However, the above analysis indicates that
Strategy S1 appecars to be a preferred strategy if onc takes several of the
domestic deveclopment goals into account. And if onc works‘from global boint of

view to the maximisation of world trade, strategy S4 is most suitable.

An important result of thesc experiments is that an increase in per capita
‘income; per se, is insufficient to bring any significant reduction in the
growth of population. " Morcover, most of the basic needs variables like life
expectancy, literacy rates, etc.Ado not significantly respond to the changes

in the economic system.

A few preliminary experimental similations (the results of which are not
presented here) suggest that both G1 and G2 scenarios considerably improve if
along with R1 énd/or R2 a simultancous strategy to reduce fertility rate is
also pursued. The result is still better if there is a corresponding reduction
in illitcracy also. Some initial resulté point towards an optimum strategy
which consists of incrcased investment in basic nceds coupled with a reduction

in fertility and illiteracy rates under cither G1 or G2 sccnario.

It is intercsting to note that many of the output variables under strategy
3 converges to the éorresponding figures under strategy 2 at the cnd of the
simulation period. This ié duc to the fact that though these variables grow
relatively faster under strategy 2 than strategy 3 in the initial years, it
gets reversed subsequently. The implications of -such findings could be far -
reaching. For examplc, it shows that a country toaay'pursuiﬁg a North-oriented"
export policy could achieve the same growth rate over a period df time even

under a South oriented export policy with appropriate strategies. This points

towards the Qide options available to planners and policy makers in selecting

long run development strategies.

.
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As stated earlier, onc of the basic objectives of this study has been to
demonstrate the need and utility of -building policy analysis country models.
It can be said without hesitation that this exercise has been to a considerable
extent successful in this respect despite the fact that it is first of its kind

-in India and that the present version of the model has serious limitations and

simplifying assumptions. It provides a rcady interactive mechanism for a

policy maker to analysc the impact of a single or a set of policy changes on
the output of the cconomy over a period of time and to examine the relative

merits and demerits of different policies and strategies.
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CHAPTER 4
FUTURE DEVELOEMENT OF THE MODEL

No modelling group can claim to have built a good model in-one stroke
ner can one remain satisfied without making eiforts for improvements. Our
model is no exception. When constructing a model one has to make a number
of simplifying assumptions. These must be modified step by step to get
a"picture closer to the reality. In adiition, some of the shortfalls or
limitations of a model come to be known only after it has been operated.
In this Chapter, therefore,.we shall 1list a number of possibilities -

the lines on which further work needs to be done.

4.1 Disaggregation of Basic Needs Module

In the present version most of the basic needs variables are
specified at the aggregate level. For example, per capita calorie -
consumption refers to the overall average calorie intake per person in the
economy. Obviously this alone is not a very satisfactory measure especially
in the context of a concern for satisfaction of the basic needs of the
poorest. An increase in the aﬁerage per capita calorie intake, per se,
at least in the initial stages, need not necessarily mean an improvement
in the nutritional intake of the lower strata of the population. But
it is precisely this target group about whom we are concerned. Hence
along with the improvement in the basic needs satisfaction at the aggregate
level we also have to examine that of the specific target groups. This

requires the distributional aspects to be specified explicitly.

This is also true for education and housing. In the present version
of the model only three educational variables are specified: overall
literacy rate, overall primary school enrolment rate and overall
secondaxry school enrolment rate. However, in order to evaluate alternative
policy options effebtively one ought to consider the literacy rates of
males and females in rural and urban areas separafely; Instead of
estimating an overall enrolment rate, separate enrolment rates of boys
and girls for primary, middle and high school with proper lags should
pe estimated. Housing too should‘bé disaggregated for rural and urban

areas. Bducation among girls could be isolated as a key BN policy
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variéble for it would affect the future health, family planning and child
care of families. The postponment of their age of marriage through availability
of job opportunities and thereby influencing the fertility rate, needs alsc

to be structured.

The basic idea behind the disaggregated analysis as detailed above is
to bring out the fact that policies, aimed at improving the basic needs
satisfaction of the people, may be quite effective at the aggregate level
but need not be so for specific target groups. This disaggregation is
also helpful in chscking for the consistencies of certain policies. For
example policies aimed at increasing the primary.school enrolment rates
should also take into account the future additional demand which would be

 generated for middle and higher secondary school encolment. Or conversely,
attempts to increase enrolment at higher levels of schooling require first

the improvement of enrolment/completion rate at lower levels,

Most basic needs expenditures are met jointly by government and private

sources, though in varying proportions. For example calorie consumption
is met largely through private expenditure whereas the basic health facilities
are heavily subsidised by government. Privatefdirect cost of education
at the lower levels is very loﬁ though it increases cohsiderably with

‘ higher levels of education. Government expenditure on education is quite
high at all levels of education. Policies related to the composition of
private and government expenditure over a period of time can be studied
to assess'the quantum of government efforts - and the period of time -
required to attain given targets of selected basic needs. For example
the government might increase its expenditure on selected basic needs for
a given period of time or until a particular target of that basic need is
achieved and then can terminate or slowly withdraw the é&ditional expenditure
if the corresponding private expenditure can sustain it. .The basic idea
here is to explors to what extent additiénal government expenditure over

and above the normal expenditure is necessary to improve selected basic

needs satisfaction before private expenditure can take over.
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4¢2 Bstablish more Linkages between the Basic Needs bubsystem and the
Economic and Demographic Subsystems

.

At preseﬁt linkagés between the basic needs subsystem and other
subsystems exist, but they are rather weak. This could be due either to
the weakness inherent in the systems themselves (and revealed by the
statistical estimation technique used) or to improper specifications of the
concerned relationships. In India the growth rate of basic needs satisfaction
of the poor has not been impressive enough to be reflected in the macro-
statistics that describe the economy. In fact this is a major concern of
the policy makers who would like therefore, to redefine ‘'poverty' more
operationally. Nevertheless there must be some impact on the othér
subsystems which ought to be reflected in our model. For example one
would like to study the effects of changing composition of employment
(locational as well as sectorwise) on the nutrition levels in terms of, say,
calorie consumption of specific target groups. Clearly this is an area with

considerable scope for further research.

4.3 Manpower Subsystem to be developed

We need a separate module in which to relate the need for different
skills and their supply. The informal sector will then also be brought

in at least at an aggregate level.

Disaggregation of Labour Force Participation Rates

Presently, to estimate thé labour supply, only the overall female
labour force participation rate is assumed to vary while the male labour
force participation rate is assumed to be constant. This is not realistic
and it is desirable to estimate male and female labour force participation
rates for rural and urban populatiohs separately. In fact this ought to
be estimated for specific age groups (for example 0-14, 15-24, 25=59,
and 60+) if we are to analyse the effects of various educational and

economic policies on labour supply and ehployment.

Educational policies related to fhe expansion of enrolment rates
at various levels of education might bring down the child labour force
participation rates. Similarly policies related to increasing the share
of,non—agricultural output might again reduce the labour force partici-

pation rate in the rural areas. One would expect a priori that the
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combined effects of such policies would be better than the sum of their
individual effects. The detailed analysis of such policies requires
a very broad specification of the labour supply subsystem in terms of sex,

location {rural and urban) and age groups.

Ciassification of Labour Force According to Skills and Introduction
of Wage Rates

The present version of the model treats the labour force as homogeneous.
The division of labour force into farious skills is preferable howeyer,
especially in the context of the economy being divided into a number of
sectors. Since economic development requires, and also to some extent .
results in the improvement of the quaiity of labour, such disaggregation of
labour force can be very useful in the analysis of manpower planning
especially if it is linked to the educational variables. For example an
analysis of this kind would give the type of education to be pursued and
the related time-lag corresponding to the proposed expansion of any

" particular sector.

It is also required to specify the wage equations endogenously.
However, it should be noted that wages, in general, are sticky downwards
and hence the bzhavioural equations may not be reversible. However, an
under-employment equillibrium can be obtained in the labour market with
stigky wage rates. Such specifications will also be very realistic in
exploring the coexistence of higher wage rates and high unemployment rates

in certain sectors of the economy.

4.4 Introduction of prices in the Model

The present version of the model does not take into account changes
in prices. Relative changes in the sectoral prices can be very
significant and prices play an important role in the distribution of
income. In fact a dual pricing éystem can be tested in some sectors
like food, agriculture, transport and communication where there exists a
market price as well as government controlled price for many commodities.
Some of these market prices can be endogenised whereas the controlled
‘ prices can be treated as exogenous. It might be quite useful to analyse
the short and long term effects of such market regulation by public

' agencies not only on production and employment of related sectors but
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also upon the other sectors and on income distribution, etc.

The explicit introduction of -prices in the model has other advantages

toc. It can throw considerable light on the magnitude of the problems

created by steady and continuous price rises in key commodities such as

petroleum and petroleum products. Scenarios corresponding to extreme price
rises - moderate to two digit growth rate of prices - are very useful in
analysing and de&elopihg long term strategies of development. Such
analysis might considerably alter the rankings of current projects based
on economic‘and sccial benefit-cost analysis if likely future chénges of

input and output prices are duly considered.

An urgent need is to be able to analyse changes in the economy
brought about by the ‘energy squeeze': the consequences of a change over
from petroleum-based to coal-based industry, the substantial changes in
the transportation pattern for these fuels (previously from port refineries
.to inland users, now from the industrial heartland outwards), etc. Other
energy issues such as the impact of increased hydro or nuclear or other =
sources, and the consumption rate of fuel wood must also be studied. In
addition to changes in the input-output structures which reflect the
changes in energy costs, we must be able to reflect the changed relative

costs of other inputs and of imports.

'Relative.changes in prices also have important bearing on the income
distribution front. Relatively favourable changes in the prices for
agricultural commodities in relation to manufacturiﬁg goods might increase
the rural per capita income but might adversely affect the population in
the lower strata of both rural and urban areas in the/beginning. A number
of policy simulation studies could be conducted to analyse the effects
of changes in sectoral terms of trade on income distribution and related
policies. For example a tax could be imposed on the agricultural income
to wipe out the inflationafy gains andvthe additional resources thus
mobilisea,céuld be invested in the basic needs sector and the resultant
changes in the various socio-economic characteristics could be studied.
This also requires explicit introduction gf money supply and of interest

rates in the model.




4.5 Balance of Payments

More elaborate treatment of the balance of payments would complgment
a deeper analysis of imports and exports. For the next ten years at least,
remittances will remain a'significant source of foreign exchange. For
India the potential of tourism and of invisibles have still to be explored
adequafely. In the light of the rapid changes in technology, the rising
pfices of petroleum and international efforts at recycling petro-dollars,

a more adequate module .in this area could be very useful for policy

analysis, especially in the context of the current North-South dialogue.

4. 6 Restructuring the Model at State and fegional Levels

A subcontinent like India exhibits vast heterogeneity in the socié-
economic characteristics across the regions. For example states like
Kerala and Bihar are diametrically opposite if one considers the indicators
of physical quality of life. Similarly states like Oriséa and Punjab

_span the scale of economic development. Even within large states like
Andhra Pradesh and Uttar Pradesh regional disparities are very prominent.

The historical pattern of economic and social develdpment éf various
states in India has brought out certain interesting featurés. Kerala with
a population of about 27 millibns compares well with many developed countries
in its indicators of the social and physical quality of 1life. However,
this has not helped the economic development of the state, with the result
that it continues to be one of the poorest and industrially backward
states in the country. One may be tempted to conclude that investment in
human resources does not lead to economic development! A model of the
'India Basic Needs' kind, however, if used at the state level, could
analyse the causes and consequences of the low response elasticities of

investments to basic needs satisfaction of the population.

Similarly, Punjab, economically the most developed state in India,
has failed to show the gains of economic development on the physical
quality of life in terms of education, infant mortality, life expectancy,

housing, etc. The 'India Basic Needs' mbdel, suitably adopted, coﬁld
help'to formulate developmental strategies of economic growth with
satisfaction of selected basic needs. The same model can aiso Ee

-suitably modified for analysing the dualistic economies of states like
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Uttar Pradesh, Andhfa Pradesh, Maharashtra where traditional and
modern sectors, economically backward regions as well as well developed
regions co-exist. Policies related to sectoral investments, settlement
patterns etc. aimed at bringing down the regional and sectoral disparities

can be objectively evaluated.

State level models of the 'India Basic Needs' type are needed for
other reasons too: State Flanning Boards need tools with which to plan
employment, education and health strategies. They must be able to assess the
employmené and education implications of the changing demographic picture in
their states as it affects settlements of different sizes. The experience
of Kerala State where both state and private activities have comblned to
provide high levels of many basic needs but where there is an acute shortage
of employment, is instructive here. Most states spend a large part of
their budget on educ ation and health; the model would quickly identify
the results a decade hence of the present distribution of this expenditure.
The alternatives available for industrial development can also be related
to other source of production and employment - agriculture, processing,

tourism, to create a balanced pattern of growth,

There exists also a great need to study the settlement pattern to

develop long term strategies for the overall development of the region.

What is the benefit/cost to the economy of maintaining large cities? What
are the types of migration (Village to small and medium towns, to
metropolitan cities etec.) to be encouraged/discouraged? To adequately

study this problem it may be necessary to represent the population not

merely in rural and urban categories but to break it up between metropolltan,
medium city, small town, and village components. The geographlc pattern

of industries and of such services as education, health housing, electricity

and communications must also be represented.
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4.7 Software Developments

The computer model as it currently stands is more suitable for use by

the model~builder or technician than by the planner or policy-maker, who is
not, and probably does not need to be, familiar with the details of the
‘model; In this context, we are greatly concerned with making better use of
computer capabilities to enable closer interaction of the user with the model.
TWO ways in which we can approach this concern are: (i) developing a policy

interactive version, and (ii) modifyingy the outputs.

There is need to méke the model more directly policy interactive. This
was a problem also felt by the designers of Bachue~Philippines, as a result
of which they created an interactive version of the model in which policy
changes could be specified in response to prompts from the computer. In our
present version, policy analysis requires the modeller to adjust several
parameters; the user does not have many easy--to-use policy variables, parti-~

cularly in the demographic, basic needs and income distribution subsystems.

The model »uns fast and conveniently on the computer so that it would seem
appropriate to pay more attention now also to the mammer in which the user

can specify his policy alternatives.

With regard to modifying the outputs, we are able to present a summary
table at the end of a policy run. This permits a rapid comparison of the
values of important variables at 5~ and 10-year intervals over the entire
30~year span. We are experimenting with various graphical formats td make
the output more meaningful. In one such format, the trajectories of selected‘
variables appear on a graph with time as the x-~axis (mach as LIMITS TO GROWTH
results were presenfed). The visual display immediately makes evident the
anomalous or unusual behaviour of any of the variables. A future extension
of this idea would be to provide the user with a choice of output formats via

an interactive dialogue.

A development in another direction would be to provide a more 'friendly"
software environment for the construction of models. This would involve the
development of a pre-processor which takes a model specified in the form of
equations and other types of linkages, and generates a compilable model. The
model~builder's task therefore would be liﬁited to specifying the model; and
he WOuld be -freed from the present high degree of dependence on cqmputer

programming. Some such system seems to be necessary if the extended use of
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global models is not to remain restricted to specialised and well-staffed
research groups. Similar systems have been Geveloped in slightly different
contexts at MIT (the TROLL system) and Cambridge University. Thus, this is an
approach which would seem to be feasible given the current state-~of-the-art in
modelling and software. However, existing systems run on relatively large
computers: we feel it is essential that this system should run on medium or

small-sized computers of the kind more frequently found in LICs.

It should be noted that cach of the above mentioned follow up tasks by

itself conotltute° a substantial research project which we plan to undertake

with the assistance of national and international agencies.




Appendix A: Data used for estimation of the Equations

State CBR CHILD CHLDRP CHLDUP FLFPR BPRE BSC RCON, -RCON,  UCON,  UCON, UCoN,

1 3 1 2

Andhra, '34.8 "40.79  40.74 40.98  21.2 70.6,.10.9 .7208 L1973 L6371 - .1835 L1794
Bihar  32.8.43.24 43.49 41.05 5.9 56.7 13.8  .7840 1427  .6835  .1684  .1481
Gujarat  40.0.42.95 44.47  39.07 7.1 83.8-24.4 .7691 1501 .6834  .1683  .1483
T&K - 32.9 43.14  43.32  44.38 4.0 63.0 19.6 .7138 L2081 .6680  .1422  .1898
Karnataka  31.7 42.42 42.86 41.07 13.0 89.0 14.7 .7210 1945 L6579  .1698  .1723
" Kerala 31.7 39.93  40.28  38.15 11.3 119.4 29.7  .7021 1484 L6334 .1785  .1881
M.P. ©39.1 44.52  44.90  42.57 15.8 60.4 13.1 L7226 1992 .6341  .1823  ,1836
Maharashtra 32:2 42.01 43.97 37.69 .18.3 89.5 25.8 .6881 .2049 . .6133  .2308 .1559
~ Punjab 34.2 41.58  42.37  39.05 1.1 T2.7 21.3 .6780 .2122 6106 2111 ,1783
" Rajasthan  42.4 44,72 45.11  42.92 7.5 46.5 18.1 ,7075 2270 .6335 .1807 .1858
| Tamil Nadu 31.4 38.19 38:14  38.14 12.8 106.7 26.6  .7502 1641 6543 .2059  .1398
U.P. 44.9 42.64 42.81  42.81 5.3 96.5 15.6 .7112. 22090  .6529  .1716  .1755
West Bengal 33.6 42.98 45.87 45.87 3.0 78.8 18.9 .8001 1396 L6637  .1979  .1384

. CBR : Crude birth rate ’ : RCON : consumption of food in rural
 CHILD - = : % of children_ ‘ RCON s consumption of industry in rural
" . CHLDRP t % of rural children : - RCON : consumption services in rural
CHLDUP. .: 9% of urban children : ' ‘

FLFFR ¢ Female labour force participation rate gggg R consump::.on.fgodtln urbanb
BPRE = : Primary school enrolment rate - : TCON o consump t(‘m inaustry in-ur sn ‘
BsC ¢ Secondary school enrolment. rate 3 ) consumption services in urban




Arpendix A (Contd.)

- State P BLIT . BNT BMEXP BEDEXP BEO BHOS BALAB BWKP. BIEN BUR

Andhra 478.0 24,57 43.37  6.10  10.90 45.0 2 56.7 ' 73.9 41.4 157 19.3
Bihar 402.0 19.94 34.56  3.45  7.30 41.0 62.2  84.7 31.0 324  10.0
Gujarat 1592,0 35.79 45.08 6.97  10.80 39.0 " 90.9  67.9 31.5 136 8.1
J&K 513.0 18.58 46.41_ 10.47  11.70 -44.0 54.7 T1.6 29.8 146 18.6
Karnataka  500.0 31.52 45.18  5.34  20.10 ~47.0 ‘ 4.4 T1.3  34.7 153 24.3
Kerala - 507.0 60.42 67.21 7.61 33.40 + 60.0 48.6 56.0. 36.7 549 16.2
M.P. 481.0 22.14 39.21  5.06  21.80 50.0 91.3  81.7T 36.7 94  16.3
Maharashtra 700.0 39.18 72.66  8.07  11.30 »45.0 85.4  66.7 36.5 164 31.2
Punjab 811.0 33.67 92.12 7.7 23,30 . 49.0 59.3 63.6 28.9 269 23.7
Ragasthan = 428.0 19.07 38.76  8.15  15.30 - 37.0 . 4.7 71.2 3.2 15 17.6
Tamil Nadu  557.0 39.46 44.72  6.53 12,20 45.0 3 44.2 65.0  35.8 317 30.3
U.P. : 476.0 21.70 39.23  3.51 11.10 43.0 56.4 78.0  30.9 300 . 14.0
West Bengal 493.0 33.20 42.64  6.45  19.40 40.0 53.1 62,5 27.9 504 24.7

TP ¢ Per capita income , BCAL ¢ Per capita calorie intake
‘BLIT ¢ Literacy rate BALAB - 5 % of agricultural labour force
BNT ¢ Per capita private expenditure on BHOS ¢ % of pucca and semi pucca houses
, Basic' Needs . : -BWKP : % of working population”
BMEXP : Per capita public expenditure on BIEN ¢ DPopulation density-
health . BUR : % of urban population .
BEDEXP : % of public expenditure on educa.tlon o
BEO : Femgle life expectancy

@ Own Estimate




Appendix B-1

Equations and Identities

Economic and Income Distribution

E 1,

Per capita income .

Lﬂr/-mp
where V/.Ri is the adjusted value added in the ith sector
(see B 40.), POP is the total population. |
Expected per capita income
BYP, = YP, for t =1 & 2

t

EYP, = YP, . (1+ (YR, \-YP, ,) / YP, ,) for t>2

Tax revenue

TAXREV = PTAX (Wi+I'Ii)+ti (VAi-Ki) ' | t 22

where PTAX is tax rate on personal income (exog;enmsly' specified),

ti is profit tax rate (exogenously specified), W is the sectoral
wages, II' is nonwage payments; K is the share of value added
wblch is not distributed as earnings. (PTAX and t 's are adgusted )
for in the initial yea.r to ta.lly with the tax revemue.)

For t =1, ta.x revenue is exogenously | specified.

Tax ra.té |

TAX = TAXREV/GDP where GDP is the gross domestic product.

Percentage of child population

Population aged 0-14
CHILD = ’i‘otal populatlon x 100

Percentage of child population in rural areas ‘

CHLIRP = Rural population aged 0-14 x 100

~ Total rural population (RPOP)

Percentage of child population in' urban areas

HLIU Urban ation aged 0-1 x 100
¢ P= Total urban populatlon ZUPOPS :




Expected rural per capita income
EYAP = YA/RPOP t 3y
where YA = 2 VARR, ,(Gii); VARR, (exogenously specified)
is proportion of value added in sector i in rural
EYAP = a (EYP) (POP) / RFOP —_—
where 'a' \exogénOusly specified) is proportion of total rural
value added to total value added.
Exp?cted urban per capita income
EYNAP = YNA / UPOP t » 2 |
YNA =EVARU, (631) s VARU (exogeno;sly specified) is proportion
of value added in sector i in urban.
EYNAP = (1-a) (EYP) (POP) / UPOP t =1
Total private consumption | ‘
PQONT‘ (338.15 + .6152 (EYPt (1-TaX) - 3.8906 (CHILD)
+ .1076 (Low 20) ) POP ty 2
for t = 1 the value4is exogemusly ° specified
Share of food in rural consumption o

RCON, = .6829 + 63.78 (1/EYAP) + .005 (CHLDRP) ta&1

1
Share of industry in rural consumption
RCON,, = .1825 - 38.14 (1/EYAP) + .000941 (CHLDRP).

Share of services in rural consumption

3

Share of food in urban consumption

RCON, = .1346 - 26.25°(1/EYAP) - .00592 (CHLDRP)

UCON, = .550 + 71.97 (1/EYNAP) - .002229 (CHLDUP)

1

Share of industry in urban consumption

UCON,,

Share of services in urban consumption

= .227 - 34.14 (1/EYNAP) + .004434 (CHLDUP)

UCON = .223 - 38.32 (1/EYNAP) - .0022 (CHLDUP)




RCON = RCON1 + RCON2 + RCON.).

4 t UCON2 + UCON§

" Adjustments to ensure RCON = UCON = 1

UCON = UCON

RCONj = RCONj - (RCON - 1.0) (RCONj / RCON)

Uconj = UCONJ. - (UCON - 1.0) (UCONj / UCON)

J= 12,3
- ((,RCONJ.) (EYAP) (RPOP) + (UCONj) (EYNAP) (UPOP))

_ CON,
J  T(EYAP) (RXOP) + (EYNAP) (URGP))

1,2,3
PCON, = (c, /(c1+02)) (con,) PCONT

FooN, = (C, [/, + ,)) (cox,) Pcon

‘PCC‘)Ni = (¢y/.3) (CON;) PCONT

| BCON = (C5 /(G5 + Cyp)) (CON5) POONT

PCON, .-—.’(c10 /(5 + %) (CON'B) PCONT
where G, is share of sectoral private consumption (specified
exogerously ), PCON, is the private consumption in the ith sector and
PCON’I’ is the total private consumption.

Savings (SAV); Savings gap (SAVGAP)

SAV - = GDP - PCONT — TAXREV ; SAVGAP = SAV - PINVST

Total government consumption

GCONT = (ag) GOVI |

where an is the ratio of’\ government consumption to total

government expenditure ‘and is exogerously - specified.

Total government expenditure |

GOVT = TAXREV + DEFICIT

Totél government investment

GINVT = (1 - a;) GOVT




Sectoral government consumption
GCON, = a. GCONT
i i ‘
where ay is the consumption share of government in ith sector and
is exogenounsly specified. -
Sectoral investment demand (private)
PINV. = b, PINVST
i i .
where FINVST is total private investment and bi is share of
investment goods demand from the ith sector and is exogenoﬁs]_:yj
specified.
Sectoral government investment
GINV, = b, GINVT
i i
. >
Per capita private investment demand -
in (PINVST/POP) = (-5.904 + 1.1857 ln'(EYPt) + .548 1n (CHILD)
+ .0951 1n (LOW 20)

L . ‘ t »2
The initial value of PINVST is exogenously specified

Bxports in each sector (see also E 52.)

EXPT, = 4, EXPT
i i

where di is the share of exports in the ith sector and EXPT is

the total exports. di is exogenously specified.

EXPT, . = EXPTi

1.4 £ (1 +e.;) e;'s are(exogenous) growth rates.
9

it

?
Imports in each sector (see also E 49)

MPT. = m, MPT
i i

where mi's are exogenously specified for t =1

MPT; po=m; o iy L

where F, . is the final domestic demand in sector i in year t
9

m, = MPT.
it i, t-1/ FR’ 1

F, L =PC, N. EXPT., .
where it it + PII\TVi’t + GCO‘l,t + Jml’t




Unadjusted net final demand
Z; = F, - MPT, i=1,10
Input output equation
Z =Y - AY where Y is output vector and 4 is the technical
coefficients matrix |
(I-4)Y=2; Y= (I-A)'1 Z
Value added
VA = Y.V where V is a diagonal matrix

1210

Vii =1 - ,,%:1 ani 5 a,; is an element of A.

Unadjusted current capacity (xi, t)

(1) i, t—1 +§i, g1 (475 + qy)

where X; . is the adjusted capacity, r. is the exogenouw technical
progress, Ii,t is the investment in the ith éector, ki is the
incremental capital output ratio, q; is the change in labour
productivity per unit output which is obtained by dividing change in
labour productivity by output labour ratio.

Desired investment

*

-1 -
Lo =W, om Xy ) ()7 foryy o>x;

i/ ZL, 4q) Ty for ¥y o X 4y

* . T
L= ) 841, (1-8) oS

subject to T I, , = PINVST + GINVT |
, .

where gis exogemusly . specified.

Depreciation

) A
+ f.(VAi;t - VAi,

i,t

D, = d'Ii,t-‘I

where d and f are exogenously; specified.
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519

52,

53«

E 54.
E 55,

56

Adjusted capacity

~ =1 A

X 5= ()7 (T o =Dy 4) + X5 7y g (4y + q5)
The adjusted capacity excluding changes in labour productivity

Xy 5= Gy (Ty o= Dy oKy (1 T))

The feasible demand vector
-~
Z = (I-A) X.V

The difference between the unadjusted and the feasible demand

A . )
=(zi-zi)¢ $ 2, < 24
where @ is exogenously- specified

Adjusted imports

. A s .
MPT, = (1+ >«1i) MPT, (see E 53 for V;J)

Adjuéted-private consumption

AN 2 2
PCON; = (1 - >&) PCONi (see E 54.for X\°)
Adjusted government consumption

& 2y ac

GONi=(1- %i)GONi

Adjusted exports

N 2.
EXPT, = (1- ».) EXPT.
. 1 1 ‘ 1

1 .
A Q,i/ (PCONi + GCON, + EXPT, + MPT,)

2 » N\ .
r o= (Qi - (MPI.‘i - mi) / (PCONi + GCON, + EXPTi)

Gross domestic product -
Gop = 5,
Change in supply of labour force (P is a location index

taking the value R for rural and U for urban -

P P .
AL, ={ E, P
i,t ( i, t-1 /ZEi, t_ﬂx ALAB

Ef is the no. of people in location employed in the ith sector.

¢ELAB is change in labour force.




E 57. . Labour force per sector (Rural/Urban)

F. = 1F

N
i,t i, t=1 T BF 4,

t

E 58. Unemployment rate

w? oty / @)

RS VLR

ty 5

where A -ii " is changein capacity and -ii % is capacity in sector i
9. ?

(see E 46)

MUf s = M'Ul: t £ 4 (assumed constant for first five years)
9 ? . .

p
P =P
i,5 " M,1 X5 =X

P - P
Li 1 X4

MUf is computed in the fifth year by scaling the initial unemployment

rates according to the ratio of the change in labour supply to the
cha.ngé in capacity over the first five years.

MUI.:,1 's a'.l.:A'eA éxogéheously speéified

MUf 2 MUJ..PO whe.re MU];O are(exogenous Yset lower bounds to capture the

rate of hard core unemployment.

Unemployment
P - P P

i - MWy oy I

U i,t

Employment
P . P
‘Ei,t T Ui,t
The share of wages in G.D.P.
1

In (d;) = a; + b 1n (p)

E 63. Sectoral wages

Wi = e(i' VAi




Basic

..10

The share of sectoral value added not distributed as factor payments

~ :
Ki = ‘T& VAi where-r&‘s are specified exqgenously,
Profits or non wage'factor payménts

s

II. =VA, - VW, =K.
i i i i

The division of workforce into employees

7 ¥
EMPW, = €. B,
1 i 1

P .
"where Ei is total employed in the ith sector and eEi's proportion
of employees in the workforce are exogermously specified
Employers/self employed
P ¢ 4
EMPB., = E, - EMPW.
i i i
Mean earnings of employees
w, = W, /EMPW
i i i
‘Mean eainings of employers and self employed
P, =TI, (1-ti) / EMPB;
where t. is the profit tax rate, specified exogenously

Needs Subsystem

F 1.

B 2.
B 3.

B 4.

Literacy rate

log (BLIT) = -1.769 + .6389 log (BEDEXP) + .2843 log (BUR) + .5043 log (YP)
(.9942) (.9663) o (L9942)
R® = .6092

E 3 - n i < . H 3
xpenditure on education X 100 is exogerously - fixed.

Total government expenditure

BEDEXP =

Urban population y 444 ;¢ computed

BUR = Total population : -

The per capita Basic Needs expenditure on private account

log (BNT) = -2.003 + .2269 log (BLIT) + 1.0086 log (YP)
‘ (1.603) (4.348)




Primary school enrolment rate (BFRE) is defined as

No. of children in primary schools X 100
Total children in the age group 5-9

BPRE = 118.5 - .8017 (BEDEXP) - .8591 (BALAB) - 1.048 (cHILD)
(2.573) - (-4.009) (=1.117)

R?

where BALAB is percentage of agriculture labour force

= (8, + B, ,) / ZB; ) x 100

Secondary school enrolment rate (BSC) is defined as

No. of children in secondary schools X 100
Total children in the age group 14-16

BSC = 10.09 + .2272 (BNT) + .4229 (BUR) + .01382 (BIEN) + .4291 (BWKP)

(1.1111) (2.039) ~ (1.708) (1.360)
R? = .6311

where BIEN is density of population - and . BWKP is the

percentage of working population = (::.Ei t/POP) X 100
’ 9

The female life expectancy at birth

BEO = 27.85 + .3631 (FLFPR) + .2140 (BNT) + 1.115 BMEXP
(1.758) (1.048) (2.175)

2 - .5535

where FLFPR is female labour force participation rate and BMEXP
is per caplta public health expendlture which is exogen&msly
spe01f1ed.

Percentage of pucca and semi pucca houses
BHOS = 51.44 - .5986 (BLIT) + .8397 (FLFFR) + 3670 (BUR) + .03135 (YP)
- (-1.225) (.9797) - (.3442) (.5130)

R2 = .24




The per capita calorie intake BCAL '
BCAL = 1446 + 3.163 (YP) - 27.15 (BUR) - 24.35 (BSC)~
(4.265) , (-1.892) (-1.692)

R% = .6614

Labour productivity A
BQL = 407.50 + 16.99 (BEO) + 6.331 (BNT) + 28.25 (BHOS) + 2.784 (K/L)
(.1524) (1.287) (.8815) (.3001)
R? = 3681

where K/L is capital labour ratio. Thus
NBQL = 16.99 AHBEO + 6.331 & BNT + 28.25 o~ BHOS
and change in labour productivity per unit output

q; = (e BQL. L; .wi) / Y, W,
Energy availability index (EAVIN) is defined as

Private consumption of energy (PCON9)
BAVIN = ; :
Total domestic energy requirement

Total domestic re'quirement of energy
= Domestic per capita requirement x total population

(Domestic per capita energy requirement) 6+ 1

= (Domestic per capita energy requirement) tx(1 + g)

where g is exogenously ' specified growth rate.

Demographic Subsystem

D1. When t =1, CBR (crude birth rate) is specified exogeneously and
for t 3 2
it is estimated as follows
log (CBR) = 2.8493 - .0328 log BLIT ~ .7305 log (BEO) - .01059 log (IUD)
. (-.2329) " (-2.616) (.1261)
lwhere BLIT is literacy rate, BEO is fem;':\le life expectancy at
birth (see B 7) and IUD is percentage of couples adapt.ing' family
planning (assumed to be growing at an exogenocusly * given rate).

(10D), 4 = TUD, (1+.03) ’

£+1




Total number of births is given by -

TNB = 92%6%6292 where POP is total population

Overall fertility rate

_ TNB
~ Population aged 14-44

X 1000

Female labour force participation rate

. FLFPR = 38.44 + 2630 (1/YP) - .407 (FR) - .1352 (100-BLIT)
(2.65) (2.03) (.88) _
2

. .\ R™ = .52
Net rural to urban migration propensity is computed separately for
the 3 age groups 0-14, 15-44, and 45+j '
for the age group 15-44

1n (RUM) = 6.8232 - 1.043 1n (100-BLIT) + .6473 1n (DIF) ¢ )1

(3.61) (2.49)

R? = .45

For the age group 0-14

1 2
RUM, = .5 RUM,

For the age group 45+

3 2
RUM; = .3 RO,

where DIF is rural-urban per capita income differential

pre (B - L) /.

UPOP RFOP

The number of (net) rural to urban migrants in various age groups is

RUMMi’k = RUM, x RPS'Y  for all s,k

= RUM
RUM, 4= RUM
= RUM




Net rural population (in various agD groups and sex w1se)

rpS t - ROMS? ok

Net urban population {in various age groups and sex wise)

s,k s,k
UI} RUIVJI"'LG

The age and sexwise survival probabilities are given by
s%'% = £ (BEO, CDMLT) where CIMLT is the Coale Demeny model 1ife |
table of which Ss’k is one column. ,(The male life expectancy at’

birth is also calculated here).
Projected rural population (sei and age wise}

4
5S:k pSsk=1_ Sy K=1 s, k-1 *
RPLI. = (RE " RUMM, ) S

RPOP = £RP°

t+1 t+1
s,

upS? e - (UPS 1 k-1 + RUMMs,k--1 s,k-1

t+1 t ) 8

- _ s pSHk
UPO?t+1 T s, kLPt+1

FOPy 4 = RPOP, ., + UROP,
Crude d=ath rate

.~ POP, + TNB, - POP
CDR = ——F L
FOP,

Rural birth rate

t+1

x 100

Total rural births
Total rural population

RIBR = x 1000

where total rural births are in proportion to the rural propulation
in the age group i4-44.

Rural feriility rate

Total number of rural births
RFR = ~UT0D 1009
Urban crude birth rate

Total number of urban births
UCBR = TPOP

x 1000




Urban fertility rate

_ Total number of urban births
" Total number of urban aged 14-44

UFR x 1000

Rural population growth rate
REOP - RPOP

_ t+1 t
%(PPOPt+1 + RPOPt)

x 100

Urban population growth rate

o UPOP, , = UFOP, 40

RUPORc+1 + UPOPt)

D 22, Total population growth rate

FOP, 4 = POP,

T (v0P,,, + POP,)

x 100

Rural labour force RI&B = 5 RPS'K AR

. s,k
ARS’k are rural age specific labour force participation rates

k k

AT

D 24. ‘Urban labour force ULAB = s}!‘—kups"
: 9

AUs,k

The age specific labour force participation rates (for 5 year

are urban age specific labour force participation rates.

intervals for the age groups 5-64 and 65+) for males are computed
from 1971 census data. These are assumed to be constant over time.
The female labour force participation rate is computed for each
year (see D 4.) but is assumed to be the same for all the age

groups (i.e. FLFER).
100

UPOP
- ULAB

RPOP
RLAB

D 25. Urban dependency rate

Rural dependency rate

* The coefficients in these equations are those estimated by Dr R Scott
Moreland in his "Bachue International® (WEP WPY0, ILO)




Appendix B-2: Variable Dictionary

Proportion of total rural value added to total value added
Constants in the equations for share of wages in G.D.P.-
Consumption share of government in the ith sector

Ratio of government consumption to total government expenditure
Technical coefficient matrix

Rural age specific labour force participation rates

Urban age specific labour force participation,rates

(for each sex s and age group k = 0=1, 1-4 /

5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49
50-54, 55-59, 60-64, 65+) __

Coefficient of YP in the equation for share of wages in G.D.P.
Share of investment demand for goods from the ith sector
Percentage of agricultﬁre labour force to total labour force.

Per capita calorie intake (calories)

Population density (population per sq. k.m.)

'_Percentage of public educational expenditure

Female life expectancy at birth (years)

Percentage of pubca and semi pucca houses to total houses
Percentage.of literate population to total population’

Per capita medical (public) expenditure (rupees)

Per capita private Basic Needs expenditure (rupees)
Primary school enrolment rate (per 100)

Labour productivity

Secondary,schoql enrolment rate (per 100)

Percentage of urban population

Share of.sectoral private conéumption

Crude birth rate (per 1000)

Crude death rate (per 1000)

Percentage of child population in the age group 0-14

(to the total population) '

Percentage of rural child population in the age group 0-14
Percentage of urban child population in the age group 0-14
Share of food in total consumption (private)

Share of industry in total consumption (private)

Share of services in total consumption (private)




d,
i

.- D,

i
DEFICIT

Share of exports in each sebtor

Depreciation (Rs. Millions) of capital stock in ith sector
Government deficit (Rs. Millions) o '
Rural-urban per capita income differential

Rate of growth of exports

Total employed in sector i (Millions)

Total employed in sector i location wise (Millions)
Energy availability index

No. of self employed/employers in sector i (Millions)
No. of employees in sector i (Millions)

Total exports (Rs. Millions)

Exports sector-wise (Rs. Millions)

Expected per capita income (Rupees)

Expected rural per capita income (Rupees)

Expected urban per capita income (Rupees)

Domestic demand in the ith sector (Rs. Millions)
Female labour force participation rate (per 100)
Overall fertility rate (per 1000)

 Growth rate of domestic (per capita) energy requirement

Total government consumption (Rs. Millions)

' Gross domestic product (Rs. Millions)

Sectoral government investment demand from ith sector (Rs.Millions,
Total government investment (Rs. Millions)
Total governmental spending (Rs. Millions)

Total investment in each sector (Rs. Millions)
Total desired investment in each sector (Rs. Millions)

Percentage of couples adapting family planning
Incremental capital output ratio

Sectoral wvalue added not distributed as factor payments
(Rs. Millions) .

Capital labour ratio

Supply of labour force in ith sector (location wise)
(Millions)

Total supply of labour force (locaticn-wise) (Millions)




PTAX
93
Q.

1

i
RCBR
RCON
RCON,
RCON,,
RCON
RLAB™
RpS? ,kK
REOP
RUM
RUMM
SAVGAP
5
TAX
TAXREV
TNB
UCBR
UCON
UCoN,
ucoN,
ucoN

ULAB
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Percentage of income earned by lowest 206 of the population
Sectoral share of imports
Total imports in each sector (Rs. Millionms)

Total imports (Rs. Millions)
Rural/urban unémployment rate in each sector (per 100)

Mean wage earnings of employers and self employed (Rupees)
Private consumption sector-wise (Rs. Millions)

Total private consumption (Rs. Millions)

Private investment demand from ith sector (Rs; Millions)
Total private investment (Rs. Millions)

Tax rate on personal income

Change in labour productivity per unit of output (Rupees)

Difference between unadjusted and feasible demand
(Es. Millions)

Rate of technical progress
Rural Crude birth rate (per 1000)

Total share of rural consumption

Share of food in rural consumption

Share of industry in rural consumption

Share of serviceé in rural consumption

Total supply of rural labour force (Millions)
Rural population (k) age and (s) sexwise (Millions)
Total rural population (Millions)

Net rural to urban migration propensity (per 1000)
Net rural to urban migrants (Millions)

Savings gap (Rs. Millions); SAV = Savings (Rs. Millions)
Profit tax rate

Overall tax rate (defined as tax revenue/GDP)

Tax revenue (Rs. Millions)

Total number of births (Millions) -

Urban crude birth rate (per 1000)

Total share of urban consumption'

Share of food in urban consumption (prlvate;

Share of 1ndustry in urban consumptlon (private)
Share of services in urban consumption (private)

Total supply of urban labour force (Millions)
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Total unemployed in sector i (location-wise) (Millions)

Urban Population(s) se® and (k) age-wise (Millions)
Diagonal matriz with Vii =1~ S

where a.i is an element of A
Unadjusted value added in sector i (Rs. Millions)

Adjusted value added in sector i (Rs. Millions)

Proportion of value added in rural to total value added
in sector i

Froportion of value added in urban to total value added
in sector i

Mean wage earnings of employees (Rupees)

Potal wages in sector i (Rs. Millions)
Unadjusted capacity in sector i (Rs. Millions)
Adjusted capacity in sector i (Rs. Millions)
Adjusted capacity excluding the change in labour
productivity in sector i (Rs. Million)

Output vector

Total rural value added (Rs. Millions)

Potal urban value added (Rs. Millions)

Per capita income (Rupees)

Net domestic demand in sector i (Rs. Millions)
Feasible final demand in sector i (Rs: Millions)

Non wage factor payments (Rs. Millions)
Inter period adjustment factor

Adjustment factor for the existence of excess of capacity
when feasible final demand is greater than unadjusted
final demand

Factor used to adjust impor: when unadjusted final demand
is greater than the feasible final demand

Factor for 2djusting consumptlon and export components of
final demau. if greater than feasible final demand

Share of wages in G.D.P.

Proportion of value added not distributed as factor
payments

Proportion of ¢mployees to total employed in. sector i

Change in labour productivity




Exogeneous Parameters which can be used to test Alternative Policies

Consumption share of government in ith sector

Ratio of government consumption to total government
expenditure ' : )

Share of investment demaznd for goods from the ith sector
Percentage of public educational expenditure

Per capita medical expenditure

Share of sectoral private consumption

Percentage reduction of imports in ith sector

Share of exports in ith sector

Growth. rate of exports

Growth rate of domestic (per capita) energy requirement
Percentage of couples adopting family planning
Incremental capital output ratio

Rate of technical progress

Proportion of value added which is not distributed as
factor earnings

Profit tax rate

Inter period adjustment factor for investment

Proportion of employees in total employed.




Appendix C

Data used to initialize the model

A note on Estimation:

" Host of the behavioural equations specified in the model are estimated
from cross section data related to 13 states in India for the year.1970471.
A number of alternate specifications were tried for each equation and
the variables and the form finally selected were based both on'thebretical
considerations és well as on the statistical significance of the

coefficients.

.- Data used to initialise the model:

;= See Table C-3
5513 - 2RS¥ = See Table C-1

1.

a =

aT =

AUS’k=

585 o a.

See Table C-1 b = .1819
1985 cals
16.4%%

57 3% | - 29.85%
. Rs. 6.00 \ = Rs. 15.40
69.5T% |

20.50%

bi See Table C-2

166.73

20,00
Table
Table

CBR 42.0

See Table

Rs. 4691 (Millions)

DEFICIT

EXPT

g
IUD

Rs. 15350.99 (Millions)
.01
13.2%
See Table C-}b
See Table C-2
= 8.9, for all i

Rs. 281550.26 (Millions)

17.22%
Rs. 41353

See Table

(Millions)
C-2

- 5.7%

- Rs. 17342.01 (Millions)
= 6,2 for all i

Rs. 34389.8 (Millions)




- r, See Table C-2
RCON .1825
oS Table C-1
7.2 o b, = See Table C-2
.55 S UCON .227
223 UPS’E = See Table C-1
= .25 ' ¢ 1.0
See Table C-3 Yo See Table c-3

Table C-1 : Fopulation by age, sex and loce.j:ion' and Male laboﬁr
force participation. rates (1971)

Rural (RP%'F)  4RZ  ygban (upEy a0k

Female Male MLFPR Female Male MLFER -
6.819  6.877  .0000 1.394  1.492 .0000
25.628 26.129 .0000  ° 5.155  5.765 . .0000
32.563 34.527 1055  7.205  7.689 . .0395 .
25.853 29.333 .1242 6.428 59 L0424
17.263 19.256 ~  .6210  4.983 964 3313
16.799 15.845 .8631 4.729 .728 L6745
16.343 15.519  .9533  4.138 819 9053
14.453 14.110 9756 3411 4.210 9551
12,622 13.405 .9756 3.043 833 .9551
10.795 11.754 .9758 2.433 «305 - 29516
8.586  9.844  .9758  1.832 2,622 .9516
7.785 8.943 <9544 1.628 170 .8786
55 =59 4.964 5.632  .9544  0.990 - 1.247 .8786
60 -64  5.737 -6.232 726 1,156 252 - 5535
65 + 7.494  7.908  .7726  1.499  1.538 -5535

rpS*%, UPS'¥ (Millions), MLFPR : Male Labour force participation rate
o (per individual) I




Table C=2 : Exogenous or Policy Variables

Rate of  Share, Profit BExports Govt. Incr.Cap.
Tech., of tax growth Cons. -output
Progress exports rate rates Sectoral ratio

T, d, t. e. a. k.
i i i i i i

Sector

Food , ©.0025  .225 .05 .02 L01377 0.90
Agriculture .0025  .180 .02 .01003 1.24
Basic Needs 0200 .000 .25 .00 «23472 3.48
Textiles - © L0100 .225 .30 .03 .01400 - 3.40
Chemicals L0150  .054 .30 .02 .00835 2.06
Heavy Industries .0200 224 .30 .03 04475 5.46
Light Industries .0150  .O81 .30 .02 .03841 4.00
Construction .0200 .000 .00  .09237 8.00
Energy L0100 .00 .30 .00 .00885  4.95
Services .0200 .000 .25 .00 «53475 3.18

" Table C-3 : Exogenous or Policy Variables

b 1

i

Sect . . . . LAB, .
ector i Rural i a

Food , .800 86.89 .7889
agriculture .010 v38.82 .9642
Basic Needs .199 1.43 .8394
Textiles .000 4.78 .9642
Chemicals .000 0.29 9642
Heavy Industries ~ .488 0.37 9642
Light Industries .049 ' 2.72 .9642
Construction 204 3.97 140377
Energy . .000 0.52 1.11807
Services .050 8.32 0.9561

(See Appendix B-2 also)




Appeﬁdix D: Sectors in the input-output Matrix

The I/0 matrix used in India Basic Needs Model was obtained from
thé Department of Political Economy at Glasgow University \see Sinha et al
in references). The original matrix consisted of T7 sectors (at 1967-68
prices). For the purpose of the present model these have been grouped into

10 as given below:

1. Food: Rice, Wheat, Pulses, Grams, Other foodgrains, Fruits and vegetables,
Tea and coffee, Sugar, Gur, Vanaspati, Vegetable oil, Spices,
Other food products.

Agriculture and Allied: Cotton, Jute, Oilseeds, Sugarcane, Tbbacco,
Other agriculture, Animal husbandry, Mining, Forestry and .

plantation.

Other Basic Needs: Housing (Rural and.Urban Construction), Education,

Medical care.

Textiles and Allied: Cotton textiles, Cotton yarn, Jute textiles,
Woolen yain and fabrics, Art silk fabrics, Silk and silk products,
Other textiles. .

Chemicals and Allied: Manmade fibres, Fertilizers, Chemicals, Flastics,

Cosmetics and medicines, Petroleum products, Refractories.

~Heavy Industry: Cement, Iron and steel, Non-ferrous metals, Metal

products, Non-electrical machinery, Motor vehicles, Aircrafts

and ships, Railway equipment and other equipment.

Light Industry: Cigarettes and cigars, Other tobacco products, Wood
products, Paper and paper products, Leather footwear, Leather,
Other leather products, Electrical household goods, Radio ‘and
other electrical goods, Bicycles, Motorbicycles, Watches and
clocks, Misc. scientific equipment, Othér industries, Printing

& publishing.

8. Construction & Transport: Other construction, General pucca

construction, Railway transport, Other transport.

9. Energy: Coal, Miscellaneous coal, and Petroleum products, Crude

0il and Electricity.

10. Services: Entertainment, Domestic services, and Other services.




Table D.1: Input-Output Structure of India . 1967-68)

(Rs. Million)

Lgri- Basic
culture Needs

Heavy Light Constru- v
Indust- Indu- ction & Lnergy Services
ries stries Transport-

ation

Food } 8660.6 - 2975.4 0.0 9.4 4641 0.9 1.1 0.0 0.0
hgriculture  23447.7 8841.3 1282,2 677.4 T38.7  3016.7  1028.6 0.3
Basic Needs 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0
Textiles 174.6 2.7 79.6 68.7 333.9 385,7 86.1 0.4
Chemicals 2680.2  545.1  1349.5 3431.7  705.5  1245.7  2161.3 83.9
Heavy Industries 316.4 78.3  1962.2 494.0 7884.9  1496.0  4836.5 149.1
Light Industries.206.9 17.3  1172.6 362.1  783.9  3106.%3 1533.5 205.3
Construction &

Transportation  2855.7 1186.7  120.0 690.4 1436.1  1142.7 1579.9 288.7
Energy - 363.6 98.8 0.0 1940.8 1300.1 284.0  874.0 1442.9
Services - 224.3 2.7 0.0 580.4  647.8 702.4  47.8 - 107.5

Sectors Food Textiles Chemiczls




APPENDIX - E

AMternative Strategies under G1 and G2 Scenarios

The possible'strategies under the two scenarios G1 and G2 are grouped

under six categories as follows:

I. G1.R1
II. G1.R2
III. G1.RIR2
IV. G2.R1
V. G2.R2
VI. G2.RIR2

Six alternative scenarios each under G1.R1 and G2.R1 were spelled out

and tried, and four scenarios each under Gi1.R2, G1.R1R2, G2.R2, and G2.R1R2,

as followss

Scenarios uwnder G1.R1

1.

North-oriented export expansion with minimisation of imports in

all sectors except energy.

North—oriented export expansion with minimisation of imports in

consuner goods industries.

North-oriented exports expansion with minimisation of imports in

"all sectors except energy plus more expenditure on hagic needs®

sector.

North-oriented exports expansion with minimisation of imports in

all sectors except energy plus favourable internal terms of trade

for agriculture.

North-oriented export expansion with 'minimisation of imports in

all sectors except energy plus favourable internal terms of trade

for agriculture and increased expenditure on basic needs.

North-oriented export expansion with favourable internal terms of

trade for agriculture and increased expenditure on basic needs.




§cenarios under G1.R2 ...

Te North-oriented export expansion with increased etpendlture on basic

needs plus no restriction on imports.
North-oriented export expansion with no restriction on imports.

North-oricnted export cxpansion with wnfavourable internal terms of

trade for agriculture plﬁs no restriction on imports.

North--oriented ecxport expansion with increased expenditﬁre on basic
nceds plus unfavourable internal terms of trade for agriculture and

no restriction on imports.,

Scenarios under G1.R1R2

Te North—oriented export expansion with minimising imports for the first

fiftecn years and then no restriction on imports.
As in 1 plus increased expenditurc on bas1c needs,

North-oriented export cxpansion with favourable internal terms of

trade for agriculture plus no import restrictions for the first 15 years.

North-oriented export expansion with import reduction in consumer
goods industries for the first fifteen years plus unfavourable 1nternal

terms of trade for agriculture.

Scenarios under G2.R1, G2.R2, G2,R1R2 can also be explained alonglthe same
lines except for the fact that the export expansion is south-—oriented and
imports are reduced in capital goods sectors instcad of in the consumer

. goods sectors.




Appendix F: Results of Base Run and Selected Strategies

Input data for selected strategies

Bxports : Favourable terms Increased invest~
Strategy (See Table 1) Imports of trade for ment in Basic
agriculture Needs )

As in &1 2% reduction Profit tax rate Public and privat
scenario in all sect- is reduced to investment in
ors except zero in the Basic Needs is
energy through- first three sect-  increased by 100
out the period ors, increased to every year "= :
35% in all other for, the first 10
sectors(except years. ,
light industries
where it is 25%;

As in G2 - do - - do --
scenario

As in (1 No restrict- No restriction on
scenario ion-on imports terms of trade

As in G2
scenario

- do —- - do —-

Table F1 : Rate of Growth of Exports from Sector i (percent)

Sector Normal G1 Scenario G2 Scenario
Year \ 1-30 1-15  16-31 1-15 16~30

Food 2.0 5.0 5.0 2.5 2.5
~Agriculture 2.0 5.0 5.0 2.5 2.5
Basic Needs 0.0 0.0 0.0 0.0 0.0
Textiles 9.0 8.0 4.0 4.0
Chemicals 2.0 2.0 10.0 8.0
Heavy Industry 3.0 . 12.0 10.0
Light Industry 9.0 8.0 6.0
Construction 0.0 0.0 0.0
Energy : 0.0 . 0.0 0.0
Services 0.0 | 0.0 0.0




SUMMARY TABLE o , Base Run Results o A
Demographic Outcomes 1970-T1 1980-81 2000-01
A : A
Total Population  (Mill.)
Urban Population (V)
Urban Growth Rate (% g

Rural Growth Rate (%

Urban Birth Rate (per 1000)
Rural Birth Rate . (»w ")
Total Birth Rate g L
Total Fertility Rate (" " )
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Rural Dependency Rate

Migration Propensity (per 1000)
Female Lab. Part. Rate (%)

Beonomic Structure

Total Pvt. Investment (Rs. Mill. 3 34389.8
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Labour and Emblovment

Rural Labour Force — (Mill.)
Rural Employment (" )
Rural Unemployment Rate (J%)

Urban Labour Force (Mill.g
Urban Employment (v
Urban Unemployment Rate (%)
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© SUMMARY TABLE _
Demographic Outcomes

Total Population  (Mill.)
Urban Population (%)
Urban Growth Rate (%)
 Rural Growth Rate (%)

Urban Birth Rate (per 1000)
Rural Birth Rate (n )
Total Birth Rate (o)
Total Fertility Rate (" " )

Urban Dependency Rate

Rural Dependency Rate :
Migration Propensity (per 1000)
. Female Lab, Part. Rate (%)

Economic Structure

Total Pvt. Investment (Rs. Mill. )
' Govt. Investment (mw ")
Govt. Tax Revenue (v )
)
)

Private Consumption (w» »
Govt. Consumption (mw v

Consumption, Food (%)
Consumption, Industry (%)
Consumption, Services (%)
Total Exports (Rs. Mill.)
Totel Imports =~ (" "

Gross Domestic Product (Rs. Mill.)
Output Primary (m )
Output Manufacturing (" " )
Output Tertiary (™ om0

GDP, Primary (%)
GDP, Manufacturing. (%)
GDP, Tertiary (%)
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: - COI’ltd:....
1970-71 1980-81 1990-91 2000-~01.

- Labour and Employment . A P
Rural Labour Force (Mill.) 136.8
Rural Employment  ( " ) 124.6

Rural Upemployment Rate (%)
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Basic Needs’
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Primary School Enrolment Rate (%) 69.6
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SUMMARY TABLE ‘ "~ Strategy 3 .
Demographic Outcomes 1270"71 1980-81 .A 1990591 2000-01
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Consumption, Food (%) 64 .0
Consumption, Industry g%g 19.7
Consumption, Services (% 15,3
Total Exports,?ﬁ. Mill-g 15351.0
Total Imports (" " 17342.0

Gross Domestic Product (Rs. Mill.)346770.6
Output Primary (Rs. Mill.) 180735.7
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GDP, Manufacturing (%) 30.2
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Labour and Emplo nent | 1970-T1 1'930-81_ : 1990-91 ~ ° 2000-01

A A A , A
Rural Labour Force (Mill. 136.8 163.2 212.,2- . : © 270.2
Rural Employment ( ; 124.6 142.4 183.4 4 238.3
. Rural Unemployment Rate (%) 8.9 - 13.4 4 13.6 _ 11.8
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Share of Wages (%) 24.7
Mean Wage Pay, Rural (Rs) 1048.8
Mean Wage Pay, Urban (Rs) 3234.2
Mean Non-wage Pay, Rural (Rs) 2395.8
Mean Non-wage Pay, Urban (Rs) 4303.0

Overall Gini .38
Share of Low 20 In Income (%) 4.2
Share of Low 40 in Income (%) 141 -

Basic Needs:

I1literacy Rate - (%) 70.1
Primary School Enrolment Rate (%)  69.6
Secondary School Enrolment Rate (%) 20.5
Female Life Expectancy (Years) 44.7
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SUMMARY TABLE ’ Strategy 4

o)

Démographic Outcomes | 1970-T1 © 1980-81 1990-91
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Contd...
1990-91 . 2000-01
_Rural Labour Force (Mill.) 136,8 . 212.0 269 5
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Labour and Employment 1970-71 N
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Urban Unemployment Rate (%)
Income Distribution
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Income Per Adult Eq. (Rs 788.3
Income Per Adult E4. R ém? 635.0
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Mean Wage Pay, Rural éﬂsg 1048.8
" Mean Wage Pay, Urban (Bs 3234 .2
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Overall. Gini ' ' .38
Share of Low 20 in Income (%) 4.2
Share of Low 40 in Income (%) 14.1
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Agriculture Labour (%) 72.4
Working Population (%) 30.3
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Labour Productivity Annual Change (Rs) 20.0
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Appendix G , ee39
Major differences between Bachue International and "India Basic
Needs" Model ’ . ,

- The structure of the "india Basic Needs" Model draws heavily from
Bachue Internationgl. There are some major differences, however, apart
from the coefficients of the freshly estimated equations, and we list
some oflthem be1ow:

- Bechue International consists of 3 subsystems which are:
(1)«Demographic‘(2) Economic (3) Income Distribution. In our model we
have combineo‘the economic and income distribution subsystems and created
e new subsystem called the Basic Needs subsystem. This has been created
to estlmate primary and secondary school enrolment rates, per capita
calorle consumptlon (commer01al,, energy avallablllty index, % of pucca
and semi pucca houses (serviceable) and change in labour productivity due

to change in Basic Needs satisfaction.

N

Demographic Subsystem : .

In the international version overall fertility (based on the-

population 14-44) is estimated as a behavioural equation, whereas we

estimate crude birth rate. In the educational equations of our model

we have used enrolment rate instead of completion rate because of lack of

adequate information.

Economic Subsystem

Instead of the first three sectors of the Bachue International, viz.
(1) Agriculture, {(2) Mining and (3) Food products, we have just two, viz.,
(1) Food crops and (2) Other Agricultute and Mining. A new third sector
'Basic Needs' is created, consisting of Housing, Health and Education.
Instead of the generalised Bachue International 1/0 matrix, we have taken

aT7 sectpr I/O matrix for India and condensed it to 10 sectors.

In Bachue International the Agrlculture and Mlnlng sectors were
treated as 'rural', and all the others as 'urban'. This is correct
for most smaller LICs. In India, however, with so many smaller towns,
gome adjustment is needed. In our model 1t is assumed that there are
"rural" and "urban" components in all the sectors. Corresponding changes
were neéded in the labour force and value added distributions. Also the

final consumption equations for primary, secondary and tertiary products
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have been estimated for rural and urban areas sepéréfély'and_ghgdéhaie
of each sector determined, whereas in Bachue International rural and urban

consumption is estimated together.

Income Distribution Subsystem

We 'found that the separate computation of the income. distributions
for 4 groups - employers and employed, for both rural and urbép took
hearly 20 minutes for each run, whereas the rest of the run took virtually
no time. It was decided therefore to limit the computation to the overall
income distribution only. We consequently lose the detail on 'rural' and

furbén', 'employees' and 'émpléyers' which is provided in Béchﬁé'Inter—'

national. In a recent communication Dr R. Scott Moreland has recommended

a new and faster algorithm to compute these distributions.
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