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AGRICULTURAL GROWTH AND 
INDUSTRIAL PERFORMANCE IN INDIA 
C. RANGARA4N 

More than 20 years ago, "The Role of Agriculture in 
Economic Development" discussed the ways in 
which agriculture can contribute to transforming a 
traditional low-income, agricultural economy into 
a modern high-income industrial one.* Since then, 
barring practices in a few countries and a small 
proportion of the literature on economic develop-
ment, the relation between agricultural and indus-
trial development has received very little treatment. 
In Agricultural Growth and Industrial Performance 
in India, Research Report 33, C. Rangarajan re-
turns our attention to the interaction between agri-
culture and industry and defines the major points 
of influence of agricultural growth on industrial 
growth. 

The study focuses on five major linkage rela­
tions between agriculture and industry. First, agri-
culture requires industrially produced inputs such 
as fertilizer, tools, and machinery. Second, agricul-
ture supplies the raw materials for agriculture-
based industries, which in India constituted 34 
percent of total industrial output in 1970. In 1946, 
which represents an earlier stage of India's devel-
opment, the industries based on agricultural raw 
materials constituted 66 percent of total industrial 
output. Third, agriculture affects industrial output 

*Brtice F.Johnston and John W.Mellor, "The Roig of Agriculture in 
Economic Development," AmericanEconomic Review 51 (September 
1961). 

through rural household demands for consumer 
goods and services. It is notable that the value of 
the share of industrial consumption goods con­
sumed in rural areas is nearly two-and-a-half 
times larger th An that of the share consumed in 
urban areas. Fourth, agriculture influences indus­
try through government savings and public invest­
ment. Ifcrops are good, the government will collect 
more taxes and spend less on relief measures. 
Additional government savings may then be 
directed to public investment, thus generating 
demand for basic and capital goods. And finally, 
fluctuations in the terms of trade between agricul­
ture and industry affect private corporate invest­
mentas well as household savings and investment. 

The study presents data on the year-to-year 
growth rates for agriculture and industry for the 
years 1961-75 and the quinquennial growth rates 
from 1951 to 1976. Although matching data on 
agricultural performance to industrial production 
is difficult, especially if the time period is short, 
certain movements seem to be related. For exam­
pie, the decline in the output of the consumer 
goods industries in 1973 and 1975 reflects the 
decline in agricultural production in 1972 and 1974. 
But, because of the many other influences on 
industry, industrial growth cannot be expected to 

mirror agricultural growth exactly. 
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SALIENT FEATURES OF INDUSTRIAL 
AND AGRICULTURAL GROWTH 

Agriculture's performance affects the industrial 
consumption goods industries directly, whereas 
the effects on the basic and capital goods indus-
tries occur indirectly through savings and invest­
ment linkages, which are affected by the size of 
agricultural output. F3r example, when crops are 
good, rural incomes rise, and farmers buy more 
goods-tools and machinery as well as household 
consumer goods such as clothing and sugar. They 
also save and invest more. The government gains 
because it collects more indirect taxes, such as 
those on rail freight, and perhaps saves on public 
relief expenditures. If the government, in turn, 
invests these savings in public works, basic and 
capital goods industries will again benefit from the 
increased demand for steel and machinery. 

The production linkages of agricultural growth 
at this stage of India's development are naturally 
rather weak. Only about 13 percent of agricultural 
output goes to other sectors as inputs. Never­
theless industry is more dependent on agriculture 
for inputs than agriculture ison industry. This pic­
ture could change depending on the relative 
growth of agricultural technology and of process-
ing industries. 

An improvement in the agricultural terms of 
trade benefits those who sell agricultural com-
modities-mainly the well-to-do rural landowners. 
Because this group also buys most of the industrial 
consumption goods in rural areas, demand for 
these goods increases. On the other hand, urban 
families and lower-income rural families who must 
buy their food will spend more of their income on 
food if prices rise and less on industrial consump­
tion goods. In testing this hypothesis, Rangarajan 
finds that an increase in both agricultural output 
and relative agricultural prices increases rural 
nonfood spending. 

In analyzing influences on savings and invest-
ment, the effects on government and household 
savings and on corporate investment are exam-
ined separately. Income is the primary stimulus to 
increased household savings. Like demand, rural 
savings are influenced positively by a relative rise 
in agricultural prices, whereas urban savings are 
influenced negatively. In 1967/68 rural savings 
were in aggregate 1.83 times higher than urban 
savings. The estimated equations indicate that 
increased agricultural income positively affects 
both household and government savings. A rise inrelative agricultural prices has anegative effect on 

corporate investment and on government savings; 
it has a positive effect on household savings. 

Figure 1-Index of national income, actual and simulated, 
1961-72 
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The simulation model developed inthis study provides an 
accurate picture of the actual past movements of national 
income (Simulation I compared to the actual behavior). Intro­
ducing a boost inthe agricultural growth rate of 1 percent 
(Simulation V) shows a very significant effect in growth of 
national income. 
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Figure 2-Index of the output of the consumer goods 

industries, actual and simulated, 1961-72 
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Itcan also be seen that accelerated agricultural growth has a 
sharply favorable erlect on growth inconsumer goods indus-
tries, 
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Figure 3-Foodgrain terms of trade, actual and simulated,
 
1961-72
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The simulation is less effective inshowing changes in relative 
agricultural prices.Nevertheless, the one percent higher agri­
cultural growth rate (Simulation V) provides markedly lower
relative foodgrain prices that not only accelerate overall 
growth but increase the real incomes of low-income people.
Of course that can only occur ifcost-decreasing technologyis 
applied. 



THE MODEL 
Insetting up a macroeconomic model to evaluate 
agriculture's influence, Rangarajan divides the link-
ages into three groups: production, demand, and 
savings and investment. The model, which is based 
on historical data covering 12 years, 1961-72, is 
constructed with appropriate lags. It does not 
explicitly include the demand for foodgrains that 
arises from industrial growth, though part of this 
effect is captured through the foodgrain terms of 
trade. The study does not attempt to relate a given 
rate of growth in agriculture to a rate of growth in 
industry. Instead, it asks what the effect on industry 
would be if agriculture grew at a certain rate. It 
appears that a 1 percent increase in agriculture 
will generate a 0.5 percent increase in industrial 
growth. Considering how many otherfactors influ-
enceindustry, this is a strong influence. The resul-
tant effect on national income is an increase of 0.7 
percent. These are the results when relatively little 
government policy is specifically designed to en-
hance the influences of agricultural growth on 
industrial growth. A number of studies under way 
at IFPRI are directed toward discovering policies 
that may have that effect. 

In the model agricultural output and its compo-
nents are treated as exogenous variables, whereas 
the terms of trade are endogenous. Having separ-
ated total industrial output into consumption goods 
and basic and capital goods, Rangarajan deter-
mines the output of each. 

Five simulations are run: Simulation I is the 
basic simulation; Simulation IIshows the effects of 
a one-time increase in agricultural output; Simula-
tion III studies the effects of a change in the relative 

33 


prices of food grain; Simulation IV traces the 
results of a steady increase in agricultural output 
during the period; and Simulation V examines the 
influences of a 1 percentage point increase in the 
agricultural growth rate. The simulations are all 
deterministic but Simulation I is also stochastic. 

The analysis shows that agricultural growth has 
a quite significant effect on industrial and overall 
growth. For example, Pccelerating the agricultural 
growth rate on Simu!ation V from the actual level of 
2.35 percent to 3.35 percent raises the industrial 
growth rate from 4.58 to 5.08 percent and the rate 
of growth of national income from 3.10 to 3.31 
percent (see Figure 1). 

The effect of agricultural growth on the con­
sumer goods industries is, of course, more direct 
and larger than the effect on capital and basic 
goods. But considering the indirect processes of 
these relations, through savings and investment in 
the household, government, and corporate sec­
tors, the effect is by no means slight (see Figure 2). 

The net effect of a rise in relative foodgrain 
prices on industrial output is negligible. This is 
because the negative effect on the output of con., 
sumer goods industries is cancelled by the posi­
tive effect on the output of the basic and capital 
goods industries. This is in sharp contrast to the 
positive net effect of an increase in agricultural 
output. Although the model does not include the 
effect of prices on agricultural production, a net 
positive effect may arise from that source. Of 
course, acceleratingthegrowthrateofagricultural 
production does result i relatively lower food 
prices despite the stimulation effect on other sec­
tors (see Figure 3). 
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identify and analyze alternative 
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contriLLting to the reduction of 
hunger and malnutrition, the factors 
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requiring analysis of underlying 
processes and extending beyond a 
narrowly defined food sector. The 
Institute's research program reflects 
worldwide interaction with policy­
makers, administrators, and others 
concerned with increasing food 
production and with improving the 
equity of its distribution. Research 
results are puLlished and distributed 
to officials arid others concerned 
with national and international food 
and agricultural policy. The Insti­
tute receives support as a constituent 
of the Consultative Group on Inter­
national Agricultural Research from 
a number of donors including the 
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Italy, the Federal Republic of Ger­
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pines, ancl the United States of 
America; the Ir.ternational Develop­
ment Research Centre (Canada); 
the Ford Foundation; the Rockefeller 
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the International lund for Agricul. 
tural Development. In addition, a 
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FOREWORD
 

In" The Role of Agriculture in Economic 
Development," written nearly a quarter of a 
century ago, Bruce Johnston and I discussed 
the principal means by which agriculture 
could assist in transforming a traditional 
low-income economy to a modern high-
income one. In the intervening years the 
literature and much of the practice of devel-
opment has been dominated by either ema-
phasis on industrialization, independent of 
agricultural development, or ol agriculture 
as a provider of basic human needs, in-
dependent of commercialization and in-
dustrialization. Perhaps the time is ripe to 
pick up the old threads of a dynamic
interaction between agriculture and industr. 
Those threads lead to a very specific strategy 
for development of agriculture itself in 
which technological change plays the key 
role. 

This research report by C. Rangarajan 
defines i 'ajor points of influence of agricul-
tural grrwth on industrial growth. The paper 
then attempts measurement of the broad 
relationships involved. In the process, valu-
able elements of description of these rela-
tionships and the measurement of associa-
tions provide a convincing argument for the 
significant effect that agricultual growth 
can have on industrial growth and a break-
down of the relative %%,eight of the con-
ponent parts. 

In appraising the importance of the 
relationship Rangarajan sketches, it is no-
table that the value of the proportion of 
industrial consumption goods consumed in 
rural areas is nearly two-and-a-half times 
larger than the proportion consumed in 
urban areas. The study shows that these 
consumption linkages are much more power-
ful than the links from the use of inputs by 
agriculture or the provision of raw materials 
to industry. 

This analysis then serves is a prelude to 
studies providing inuch more detailed in-
formation on the costs of obtaining agricul­
tural growth, so that the costs may be corn-
pared with the benefits, more complete and 

alternative specifications of the relation­
ships between agriculture and industry, and 
more precise measurement of those relations 
and their component parts. But, even more 
importantly, the analysis points out the 
need for careful studies at the farm, village, 
and rural regional levels of tile precise 
nature of these interactions and hence the 
policies that may be applied to further 
develop and enlarge them. Current IFPRI 
field work in collaboration with the Tamil 
Nadu Agricultural University in Coimnbatore, 
India, and with the Bangladesh 1ntitute of 
Development Studies in Bangladesh will 
shed light on these matters. This work will 
not only corroborate the strong positive role 
of agriculture in development but will lead 
to polies to enhance that role. 

It is ',iotable that Rangarajan finds that a 
I percent addition to the agricultural growth 
rate stimulates a further 0.5 percentage 
point increase in the growth rate of industrial 
output (and hence a 0.7 percent increase in 
the growth rate of national income). This 
finding, though based on a different meth­
edology, is roughly the same as the findings 
of Peter Hazell and his associates in the 
Muda River Project in Malaysia. It is i)erhaps 
fair to say that in neither case were there 
explicit policies to enhance this multiplier 
effect of agricultural growth. Thus a research 
effort to define the details of these relation­
ships in order to find policies for enhancing 
the multipliers is well founded. At IFPRI we 
have a substantial effort under way to 
pinpoint investment and policy needs for 
increasing these multipliers, for turning 
agricultural growth into greater employment 
opportunities for the poor, and for generating 
a greater market for agricultural output- all 
summing up to a further increase in overall 
growth rates with broader participation in 
the benefits of that growth. 

John W. Mellor 

Washington, D.C. 
October 1982 
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1 
SUMMARY 

This report examines tile linkages be-
tween agriculture and industry in India and 
tries to determine how close are tile ties 
between agricultural performance and in-
dustrial growth. Agriculture influences in-
dustry in many way/s. It generates demand 
for industrial products used in farming, 
such as fertilizer, tools, and machinery. It 
provides raw materials needed by agriculture-
based industries. It fosters direct rural de-
mand for consumer goods, such as clothing 
and sugar, and it creates indirect demand 
for basic and capital goods (such as steel 
and machinery) through its influence on the 
savings and investment of the household, 
corporate, ar (Igovernment sectors. For ex-
amlple, a rise in agricultural production 
leads to a rise in rural incomes, which leads 
to increased demand for industrial con­
sumption goods. Arise in rural income also 
generates more household savings and in-
vestment. If crops are good, the government 
will collect more taxes and revenues from 
other sources such as railway freight. The 
government also saves because itspends 
less on public relief measures than it would 
in times of crop failure. 

Although agricultural and industrial 
growth appear to be similar in many periods, 
they do not mirror each other exactly. Nor, 
considering the inany other influences on 
industrial growth, should that he expected. 
For example, in 1961-65 when industrial 
growth in India was most rapid, agricultural 
performance was erratic. It may he that lags 
distorted the picture or that the effects ol 
different linkages offset each other. 

Agriculture influences industry through 
three types of linkages-Iproduction, de-
mand, and savings and investment. Amacro-
economic model incorporating all these 
relationships is constructed to study the 

effects of agriculture on tile economy. Tile 
model (toes not explicitly incorporate tile 
demand for foodgrains that arises as a result 
of industrial growth. However, it captures 
part of the effect through the foodgrain 
terms of trade. The model asks what tile 
effect on industry would be if agriculture 
grew at a certain rate. 

Historical data covering 12 years (1961­
72) are used :o estimate the quantitative 
relationships. Appropriate lag structures are 
also introduced. File model separates total 
industrial output into two categories: con­
suniption goods and basic and capital goods. 
Agricultural output is treated as an exogenous 
variable, whereas tile terms of trade between 
agriculture and industry are treated as en­
dogenous. 

To test the model, simulated values 
derived from tile model are compared with 
the actual values. The model captures fluc­
tuations inindustrial production but there 
are wide differences in the values for year­
to-,year growth of basic and capital goods. 

Simulation 1,the basic simulation, is 
deterministic, but the iodel is also smulated 
stochastically. Simulation 11shows tie effects 
of a one-time increase in agricultural output. 
Sinulat ion III takes one of the variables, 
foodgrain terms of trale, and traces the 
effect of a change in it. Simulation IV 
attempts to determine what would have 
happened if agricultural output had increased 
steadily during tile period. Finally, Simulation 
V studies tile influences of a I percent in­
crease in the agricultural growth rate. The 
results of Simulations I1and V indicate that 
a 1 percent growth in agricultural output in­
creases industrial production by about 0.5 
percent and thus national income by a little 
more than 0.7 percent. 
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2 
INTRODUCTION 

In an economy such as India's, where 
approximately half of the gross domestic 
product originates in agriculture and allied 
activities, it is generally assumed that the 
influence of agriculture on industry is strong. 
Before this assertion can be validated, how-
ever, the channels through which agricul-
tural performance influences industrial 
growth must be clearly delineated. Only the 
examination of each of these links will show 
to what extent the Ierformaice of agriculture 
explains the behavior of industry, 

There are at least five separate channels of 
influence. First, because agriculture requires 
industrial inputs, such as fertilizer, growth 
in agriculture generates demand for such 
industrial products. Perhaps as de technology 
ofagricultural production changes, this link 
will become stronger. 

Second, agriculture supplies tile inputs 
needed by agriculture-based industries. This 
segment of the 1,idustrial structure accounted 
for 66 percent of total industrial output in 
1946, 47 percent in 1960, and 34 percent in 
1970. Obviously, the availability of agricul-
tural raw materials must have a significant 
influence on these industries.I 

Third, agriculture influences the output 
of industrial consumption goods through 
demand. Industrial consumption goods in-
clIde clothing, footwear, sugar, edible oils, 
and furniture. It is not often Yecognized that 
rural consumption o-industrial consumption 
goods is nearly two-and- a- half tiaes that of 
urban consumption. I;owever, it is necessary 
to distinguish betweel the output effect and 
the effect of the ternis of trade between agri-
cultural and in(Lustrial products on demand. 

Given the income elasticities of demand 
for industrial consumption goods of the 
rural populition, the effect of an increase in 
rural income resulting from a rise in agricul-
tural l)roduction can be estiniated. The 
changing pattern in the distribution of rural 
income and the elasticities of (demandof the 

different classes will have to be taken into 
account to understand the effects in the 
long run. File effects of tile terms of trade 
need to be analyzed from both the rural and 
urban perspectives. An increase in the terms 
of trade in favor of agriculture (particularly 
food prices) will adversely affect tile demand 
for nonfood items in urban areas. The cross 
elasticity of demand is negative, especially 
among lower- incoi ne groups in urban areas 
where food consumption is a sizable part of 
the total budget. 

In rural areas the effects of the terms of 
trade are not necessarily either solely posi­
tive or solely negative. The effects for lower­
income groups will be tile same in rural 
areas as in urban areas because the bulk of 
the rural )opulation in this incomL group 
also buys food. For rural upper-income 
groups, the negative effect on demincd aris­
ing from the increase in the terms of trade in 
favor of food can be offset by the increase in 
the income resulting from the improvement 
in agricultural prices. Thus the overall effect 
of the change in the terms of trade will be a 
combination of the effects for all population 
groups. The effect of an increase in food 
prices on the demand for nonfood items by 
different expenditure groups in rural areas 
can be broken into two parts. First, there is 
the negative cross elasticity of demand. 
Second, there is the positive income effect, 
which will depend on the increase in total 
exlenditure from a rise inl prices and on the 
expenditure elasticity ofdemand for nonfood 
items of that expenditure group. T ,us the 
effect of a I percent rise in food prices will 
be -if+ an,, where E'if is tile cross elasticity 
of demand for good i (nonfood), a is the 
percentage increase in total expenditure 
ilue to a I percent increase in food prices, 
and ni is the expenditure elasticity for i 
(nonfood) of that group. The value of a will 
be zero for low-income groups that do not 
sell any food; its value is likely to increase 

1These two direct links between igriculliwfal producion and industrial production will be weakened ifthe industrial 
inputs required Iy agriculture are imported or if the agricultural inpuis used inindustry are exported. instead of 
being processed dolneslically. 
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maving from lower- to higher- income groups. fore, the link between public investment 
Strictly speaking, if the effects of foodgrain andi agricultural performance, however in­
prices alonc are considered, the value of a direct it may be, should be explored. 
will d(el)end on the share of foodgrain Fifth, tltlctualtiofls in agricultural pro­
output in lte total oullt)ut of ea('h group. (uc 
Also, l)ecatse the income relevnt ill this utiol may ,ffeiot private corporate invest­conextisonear ilcoiieit~Vil dl~eul meilt (ecisions through the impactl ,f" thle 
context ismonetry iluo, it will depend terms of tracle on )rolitahility. A low and 
on the maketed surplus of emt' groul). stable price for wage goodIs (particularly 
Thus, for higher-income groups inl rur,l footl ) iay lead to incresed lrofit,ihility for 
areas, the coml)ined effe( t o the IWOdrts
Cat e OSitive.2 

2 goods, which may he conduciveTcne 'oitlriv c. I'lll(l of, influence is to increased private corporate investment..I 

tefouth haninpblio in ves va Oil the other hand, an increaise in the terms 
A rise in igricultural produtionlc n restitIut of trade in favor of agriculture nay promote 
ill inresed governt et sravlr I increls- rural savings and investment.lg household 

ing tIte a tolu t of' illlire t t i.es CollecteI Whereas some ofthe clhainels emp hasize 
al(I )y ilproving fre.ght eanings for the the link between agriculture ,an(l in(ustry 
railways. In aidditiol, \ien crops are good, on the SltJ)l)ly side, others stress the link on 
the government spends less on progrms the demland side. Ill subsequent chaI)ters, 
such as drought relief. An irets' ill govern- each of these links is eamined sel)artely to 
ment savings may, ill tirn, he reflected in see how strong each influence has beell in 
higher publitc investn,nt, which may gen- India during the past 20 years. A model is 
erate tih (leam,ud for tihe output of basic aind (onstructed, which incorporates all these 
ca)ital goods il(dustries. The coinhined relaltioilships, so that one c'an study tile 
weight of the isic and cainital goods inl- overall impact of agricultuire's performance 
dustries ill total indutril production is 53 oin tile economy. First, however, a look a! 
percent. One ex)lanation for the decline il industrial growth and aigricultural p)erfo ­
the growth rate ofthe inuustrial sector stice innice (tring tile )erio( 1955-75 will high­
1965 is th lal l Il u)liC inVestltent; there- light some of' the tren(ds. 

Ford discussion of this ty')'J ol ef frc(:t lint s (11,n )iricaI (st ilmt vs see: R. ttltldkrisiniI, tkremnd Ftnctions ,lt
 
Ttwir t)evetopn lll Imptlicdtions ill D altI Econony. tltli."i'he hvelolnn I.n'conrnlWs 1 (Julle 1t911t: 199-210.
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3 
SALIENT FEATURES OF INDUSTRIAL AND
 
AGRICULTURAL GROWTH 

There are two distinct periods in the 
history of industry in India during the 20 
years beginning in 1955. In the first decade 
industrial production increased at an average 
anual rate of7.1 percent, but in tile second 
decade, 1965-75, the growth rate fellsharply 
to 3.9 percent. Undoubtedly, the industrial 
structure of India is far more diversified now 
than it was in 1950. But the sluggishness of 
industrial production persiste(l for more 
than a (lecadre and by 1975 hal spread to all 
branches of industry. 

Table I provides (data on tile rate of 
growth of industrial ird agricultural pro-

duction since 1951. Data on the growth rates 
of' different sectors, such as basic goods, 
capital goods, and consuxmer goods, are also 
proviled. Table 2 shows year-to-year rates 
of growth in the cotnpoxnem of industrial 
and agricultural production trom 1961 to 
1975. The highest industrial growth rate was 
achieved during the period 1961-65. On 
average, industrial prodtuction grew 1 , 9.0 
percent per year. The sharpest increase was 
in the capital goods indlustries, which grew 
at an annual rite of' 19.7 percent. This is 
partly accou nted for by the low base those 
industries started from. )uring this periodl 

Table I-Growth rates in the output of different sectors of industry and agriculture, 

1951-76 

Sector 

Industry
 

Ge'iralind\ 


Use-tiased 'l,rssilimiolliI 
Basic goods indiustries 
Cap~ilaI goods ilditslri'.s 
Inlterimni'thlt( groIs idustries 
C lisiltIller goods itiuslris 

I	ijill-1)sed( 'lssif icdiol
 
Agri('wlt r-hk
sed industries 

th -,'lIsed iiuhtsmrivs 

srd induslris(themic(,l-bI 


Stlor,il idi(lors 
fra 15 i>tt 

l".hI li , liilivs'lid i d 

Agri('ult,.rc
 

Allcrops 

lo()o(Igrmids 

Nonlotldgriins 


1951-55 1956-60 1961.65 


(Ivrcent) 

6.618 5.70 9.0 

30.90' 4.71 10.5 
... ... 19.7 

5.79 9,813 7.19 
3.43 2.88 5.0 

. . 3.9 

. . 16.49 

... ... 11.25 

... ... 12.117 

... 13.68 

4.3 4.3 1.1 

5.3 3.9 2.0 
2.6 5.1 0.9 

1966-70 1971-76
 

3.7 3.6 

6.2 5.3 
1.4 5.4 
3.99 1.114 
4.0 1.6 

1.6 1.3
 
3,89 4.711 
9.-1 I 2.90 

1.60 4.09
 
12.23 5.011 

6.11 2.7 

11,9 2.0 

3.5 2.4 

Chmlges 1d11Sources: IT( figures for inustry from 1951 to1961 ,tirfrom V. V.N. Srrlyjtilrr, "Structurail (;rovlh ill 
Indian Ir Asian :conmic Rerviw 16 ()ec(lembrtihtsrirs 1946 l1978," 1974): 131.1114' Ili Iigrres for industry 

llter1961 ,rvIron Isrvr, Ban1k ofIhd(1iI.Reporton (rretc' aInd inacenr. vrI(ius vohllis (loB1 y: Rserve 
I1,11k of India variols yrrs). All figures (or agric'ulture,are trom Indi,i, Ministry of Agri:ultlr a nd Irri­
gtiOl, li( ,'Iorll. Slit O Id'roduction o[i'mictlfml Crops in India.of EI'OllrrisadS 111sI imates ofAn l 

jolts,variou.s issues (Delhi: (Controlhlr of, p~ullic,l various yvais}. 

goods industries, wVlich mIe i hasic arnd capihfiThese tigurvs irr lortih.invesilienit 	 godts industries. 
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the rate of growth of the conlsumer goods were slrikingl, lifferent. The consumer 
industries was 5.0 percent, which was [lie goods in(lustries suffered most dtiring this 
highest growth rate a(h ievc(t hy this segnl4et t )erio(1. Their growtlh rate fell to 1.6 )ercent. 
of inldUstrial otpI)Ut in aiy five-year )erio(. The calpital goods industries in)rove(d their 

The period 1966-70 witnessed a dratnla ic performance, and there was little change in 
decline in lrotctiin. The growth rate fell the growth rit' of' agriculture-l)ased in­
to 3.7 prceltK. Although ill Segmnelt (o (lttstries. Thus, whereas Ohiwdecline ill in­
indttstritI l)roduction suffered (luring this dustri,il output during 1966-70 was priinarily 
period, ite worst hit were the capitial goods due to the setback ill cajital goods industries, 
industries, which declined In average(of I.4 during 1970-75 it was due to the decline in 
)erc'nt a year. [lie growth rate of the consumer geols industries. 

coiistiuer goo(ds industries dectlieid only Talhle 2 shows hatl,ex(.ept during 1960­
slightly. ''lh growth rite of tlte agricullure,- 65 when ratcs of growth were uniformly 
based industries decreased Irom 3.9 percIit high, the year-to-year changes hav, been 
il lte previo)us period to 1.6 l)elr('ci during quite uneven. )uring 19(6-70, the highest 
this period, rle of' growth for industry ,iS a whole was 

)uring 1971-75. h(, growlh rate of ill- 7.5Iercentandthelowestwas 0.4 Percent. 
(lstry was 3.6 ler(ent, which was almost lDuring 1971-75 the highest and lowest 
the saimit Is ill the l)r(viouts period. Ilowever, growth rates ichieved were 5.7 percent aid 
the rates of growth (f thn, (lifferelit segmlilts 1.6 perceent respectively. Nor did the di fferent 

Table 2-Annual rates of growth in industrial and agricultural production, 1961-75 

Agriculture-
All Basic (aital ( onsumer Based All
 

Year Industries Goods Goods (oods ldustries Crops Food Nonfood
 

19)1 9 2 127 111.0 0.6 5.2 1.1 0.11 (.2
 
1962 9.7 133 296 .3 2.11 0.15 31 I.l
 
1963 4.3 14 2 1.I 2.2 2.6 2- (46 2.6
 
1961 8.6 341 177 7.4 6.6 10.6 .11 11.7
 
4965 9.2 116 22.0 75 2.4 16.7 I( 0 1 ,A
 
1961-65 

,(\''rigv 9,0 104 19.7 5.04 3.9 I.01 2.0 0.9 

1906 O.A 5.2 134) 29) 0.9 0.4 2.6 3.2
 
1967 O.- 2 1 2.3 ,4.3 -4 21.5S 211.0 11.5
 
1961H M 2 4.9 I 5 2.1
6I0 3.-I 3.5 1.0 
1969 7.5 11.9 1.7 14.1. . 6.7 0.7 0.4 
(470 5.1 ,1.6 -.9 O.A -1.5 7.2 119 5.1 

1966-70 

17.ge30 6.2 1.4 4.0 1.0 lit) 3.51 0.11 

1971 ,-12 1.6 5. 3.2 0.5 (.44 1.3 2.0 
1972 5.7 41.0 0.9 -1.7 5.6 44.4 11.2 7.11
 
1973 I 6 3.1 45.14 (.5 1.1 9.9 7.41 14.4
 
1971 2.0 3.9 -1.3 22 1.0 3.2 5 ,1 1.1
 
1975 4.7 13.3 f). 1.5S 1.6 15.2 22(1 2.5S
 
1971-75
 

4,V44g4I 36 5.3 S5.1 1 6 1.3 2,7 2. 2.-I 

S llr :( alh', (lllaioll,trollnd h, ti( Ind ,. I (1 4om' Sirvey v,i4ri( s Issues ()4h11 i: (ontrolh r of 4 lhl' , li44 l4s, v dIiOlls' 

Nr(,,Ir51), f, lijik of 111111.,Report ont (ur'4o4iI an4 Tin4r41 'e, vmio(Is v0lhlllvs 4Ihlllh,l Rs(c vv 4lllk of 
i(4i,, V.4TIO( R4 N lorl(rid Its):(ilr(4 '.((,In4India (C lunhl4l4lh. M o. Soutl4h AsilI4 N(v(,1) .l. ( ptlp l IlnalI 

Ihool, s. 14177 t% id( a I(iI(. ,ASll(l, of)14I-,ld4 ill (India'SI(1p ls: 1900)-041 to I174-75.'- I1 onoin a d Political 
iWeehIy .l51). 14()4 11, t444 41 I Ahluwa,5ia,li rol'44(l' l Outlut ti Ihti,'' -H62. ,an(dIshsi eha( mum Inha Ih4 
Mm.'l44ill41,1( l)llpall4(\ (i l 4 1( 7914 

N otIvs: [I it groi)\sli lm,l i it IIilt I . lilllt I i()ll,111(d 11hl.l (omllplivllt' Ililt to 1tJ70) iwl '( ()llill ed'( hIT n (hom l 

%%lilt Illlhv I1960 1| 00u w IIhfl'llll I!)II ill ' 11I p (1(\ )70 cItl dlS IO(I I 11v gr( Ilh 1.1W', I, 1 II h ,191 iullolr,1 
oilllpilll i i%cri. ( oIllplli'd] h(l ll ilhl( sc,1ites mill I he' 11 llIIII1 lldillg N O {2,1as I II vl., Ilht'll ( ollllpmlllll it {1" 6 h 



segments of industry grow at the same pace 
in all years. Forexample, during 197 1-75 the 
highest growth rates in IlleIbsic, capital, 
and consumer goods industries were reached 
in 1975, 1973, and 1972, resle(tivf-iy. The 
disparate behavior uf output f,i ilferent 
segments of industry ioitdits U tle lived for 

previous five years, stopped growing in 
1966 and 1967 (Table 2). The revival of 
industrial growth seen in the next threc 
years wcis again issociated with better per­
formanice in agriculture. More recently, the 
fall in the output of the consmter goods 
indchustries in 1973 and 1975 was associated 

examining the Lctors ,hifefe ig indulistry in with a fall in agricultural outllt in 1972 atnd 
each of thelperiods. 1974. But diuring the period 1961-65, when 

Against this backgromd of industrial industrial growth was rapid, agricultural 
perfornimce, it may he wurth,whih to see growth was erratic. Agriculturad OutIUt rose
whether developments in agriculture 1arad- only in 1963/64 ,miul 1964/65, Whereas the 
leled those in industry. Computing the growth f'oodgrain term. !'*w(l( rose (luring this 
rate for agriculture, where Olitlit chanlges 1periol, their increas(, was moderated by
have been quite shlrp from year to year, is cIa nnual imlpiorts of )oodgrains of about 5 
haiardous exercise, pairticul,rly if Ilhlime millioni metric toils. 
period chosen is as short as five years. The 
inclusion or exclusion of' a single year can lms, a1lthough there( appl)ears to be a 
alter the growth rate substanti,lly. Bised ol rough pcirhllel between industrial growth
longer time series, however, the general and agricultural lierformuance, one should 
view now held is that there has beeii 110 liot, evel illtheo-y. expect ildltUsridl lro­
significant declin ileth, rite of' growth of dItction to In., Isimple rflecltion oif igricul­
agricultural outl)ut illrecenit years. A ducline, turii lierformatice. Ilnlustri,il growth is fueled 
if' there is one, is perceptible only il inou- iluiiy f'.toIs tidl,iire Iot directly iifli­
foodgrains. ,lce(l by ,igriculture.3 (hIthe oth(r had, 

From the (data ol igricultural 1erfor- ra(h,1,it Hwy hide some o! 'l ,influelices of' 
ilil(c( adim in(lustri,il p)r(ductioi, it is pus- ,,,riiulture (ii itll' istri,il prl'onflcm''(l be­
sible to see that certlin movemnents ,ire cctmse of the ligs involv(d. Also, if there cire 
similir. Induslri(l pro(luction rose (it ,ill several links between agriculture ,mid ill­
avercige imitil rite of 6.2 plercent betwen (Lustry, it is quite iossible tllit whereas 
1950 aIrl 1960. This lperiod was ilso marked some mn.y lel to ,l incre'is( in imidustrial 
by the rapid growth of' igriculttimil oitut, lroduclion, others tmty decretse it. It has 
)articulhrl\y of foodgrains. Between 1950/51 cilready Ibeeli 1ioilited out thaIt the effects ofand 1955/56, f'oodgraini production rose it ,igriculturtd output on the dlemind for in­
all iverag ,timiuil ratc (if 5.3 l)er(ent. dustrial colistollitiol go((ls i('d oi1 the 
During the next five y,Is the rate of growth tertus of tridel(or (lifferent groups (if people 
ws 3.9 percent per ye,ir. Although industrial cire lii situations govern­(differenut. some 
lrodulction lr(('f'(he(l ,it in (vVIu lcCe, liinil ilipolicy IhI partly offset the effects. more or less, foodgriiittiut fell illfour A shlrl rise illigricultuml prices restltiig 
out of five years. from a decline in agriculturil ottiut iryi'be 

'he drought yeirs of 1965 cmil 1966 hid offset by imports. If is therefore necessary
d drinitic (cffe(ct ol industrial iro(luction. to study the iiffluelices Separcitely and then 
Incustriil (iutlput, which had been growing to comline themn to find the totcl effect for a 
stecillily it ,ioul 9 lrcent per yeair inthe giveli period. 

tI d, (,hp otcl Iion'Il s(triligrowvth si('i- 19 bel.en f ,jimn'csludiets.F iorexamle)rsev:I1.11,1111,11k. owhas thf'cIticl'Ito"llSl pOI)OllonahliIN C?'(dic',lG;row,-, and Politicatl tWehly.Annuathl Numbe(r.( lisis ,111d E~conlomic" F('lhruapr'
 
19172, ip 3219-330. K N RII. 'o)mnlth and Stagnaih oll IIlidlis ifidtstrit [)DV(wlopintcrll." Economic and Political 
Wethikl Annutl Nunlttbr. Itcruiary 1c0,) 223-236, n N. S.S. N,ir, ,LunlO Ii7 , t"N. Srinivasmia, d111 "I, li terfori lic(
sill(ith-wthitrd 11,11.11diIt ,Inii fillttrlns forPolt'," 'conormic andIolutu'ul Weehl) AIiiI Nutb r, F('tiru,r 1c177, 
pp 225-21), A 'c',llt liiii li.''( crmitii'so(il rocemh ,th 'olic',O :'onomc md jolitc'ual lcehl, Sptlteibetwlitdill,",
17, 1977,pp 10-13- 165 .1),N,i N, 11 til I litlil: tifle ()JI(irohdusir1ct i lolletnl Siollf tiolls ,th,Int Shaglillioll,"
rnorific und l'oItcl Wii'cIll St( hilNu nir. August 1)78 Ilip 1265-;127i, S ('htkr,v,irtN, "Onlil Qd(d'si )ni oIf 

aint is und I'olciwal Wli/ Il), Annul Number, August 197).Ifolnf' Mark,l Pros1)(,(for Iuthi n 6romi, ," l'e'onontt' 
)


pl 1229-12,1. '.Iiig,raj,n 'SIr(gi' Issucs in Iulistri,1 Ie('vethpillc ,' It"li' F cInctli' S%('t'fit'.Januaryr 1980, 
pp 7-14. 
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4 
LINKS BETWEEN AGRICULTURE AND INDUSTRY
 

'he channels of influence discussed 

earlier can he gioulel into three types of 

linkages-production linkages, demand link-

ages, anti savings ati investment linkages. 

The purpose of this chapter is to examine 

separately the latire and significance of' 

each of these linkages in order to construct 

a Imacro model. 4 


Production Linkages 

Agriculture an1d industry are linked to 
each other through the input -outlpit rela-
tionship. The output of agriculture iroviles 
inputs for many industries, such as sugar, 
cotton textiles, jute textiles, and tobacco. 
The proportion of the value of agricultural 
inputs to the total vatlie of otutput in tllesle 
industries varies from 20 iercent in matches 
to95 percent ingur atnd Ahandsn. which ire 
both forms of trown sugar. Agriculture also 
absorbs tk' ountputS of other sectors ,s 
inp~uts requirel in the prodtetion process. 
The major industrial outputs comig tnder 
this category are fertilizers antd electricity, 
With an input-output tahle, it ispossible to 
compote a num er of meastinres that illhstrate 
this type of linkage.5 

At India's present stage of (evelopnent, 
it is only natural that the l)ro(ulctioi; linkages 
are not strong. (The Asia n I)evelopinent 

For a pilive''rilig, stlty of the links tlmw en ,griiiltilr, 
tgrwultu'e and IndLustrs (BI , Ulniv'rsily of tBontay,tiiiii 

Bank's Second Asian Agricultural Survey also 
found that tile intersectoral linkages were 
weak in several other Asian countries.6 ) 
According to a tale of intersectoral transac­
tions for 1968/69, 7 Ifhe total value of the 
out)ut of agriculture and allied activities 
(incluing animal husbandry, forestry, anl 
'ishing) was Rs 19,702 crores.11 The lotal 
value of inputs used in agriculture was 
Rs 4,840 crores. Of this, Rs 3,57 1crores was 
the value of inpuls coming from agriculture 
,td allied activities. Thus only inputs worth 
Rs 1,269 crores came from the industrial 
and service sectors. This was only 6.4 per­
cent of the value of total agricultural output. 
The flow of the output of agriculture and 
allied activities to other sectors constituted 
only a small share of the total value of their 
outItIt. Output worth Rs 2,489 crores went 
to nonagricultural sectors as inputs. This 
was approximately 13 percent of the total 
output of agriculture and allied activities. 

)ividing the economy into three sectors, 
agriculture, manulacturing, and services, 
andl taking into account lirect and indirect 
requirements, one can see that art increase 
of Re I.00 in the final demand for agricultural 
goods results itl,ilincrease in the output of' 
malnifactured goods of Re 0.09 and of ser­
vices of Re O.02, whereas an increase of 
Re 1.00 in the final demand for mIafUfactured 
goods results in an increase in tie output of 
agricutltural goods of Re 0.26.(1 In fact, a 

,mid indtstry, si A. Rudr,. Relative Rates ofGroWth-­
1967).
 

% tverd ratios forundrst.iintiiig the ,gri linkig's ire suggested inAsiam Ih'ehvpmenlt Bink,Ruraltiluluri- iidtistry 
Asia (hallhni ',and Opport ttt (New York: t'raeger I'lishers. 19711), sp. t12 126 ait pp. 362-3113. 
Ibid.
 

ntim Rvsinlr\itak oihidhl. 
India Bullein Nus iilter 107/I1. 

Figures ar, tikvi 	 h iter- Intstr, TriliSait ions in tile Iniiani tconn ny." Resenr'ellanh of 
pp 1112-935.
 

'Ili1972. U.S $1 001%%w1,etil] to) equ~ls l.
Re'0l 13, A crort, 1O mvilhl 

S[hli,A nimrl of1mpllt ite i lllsih,1 %\,Isolhlllld %%as ,isfollows: 

1i	11112 0 12,12 0.0199 
1(O.11 1.311117 0,I167115 


12
01.11 0 09611 0.09119
 
I A) 1mn ilx %%,as: 

1.2357 0.2030 0.076(1 
0.0907 I 70,16 0,31111t 
10.0250 0,11157 I. 1399 
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rupee increase ill nittilatitireil goods Iits i commnlodlities, ill im)rovemlent ill Ite 1(15S 
gre'ter effect ofn agritul l( otlput thtn il of trade ill favor ol agriculture may increase 
services. Tiese (tlat talso sho0w 11111 the the lit ntd f'or iitlIu;tria consunlptioln 
(leltendlt'', of intustry oil igriculitire, is goodsI I To)lest this hypothesis, ain (eqluation 

et'elr thilll tHit (! tgrictilttirl, 0)s0itldtistrV is estiihl(etd relating i1)ii0oso(I expietllitures 
The dent'lt)i (' of ,gricilture lil it- (iill)llstllft I)ri'e's) ofl the rturtlsectolrlothe 

dustry for itsuts hinges til the tOthiholgy itle\ ofl a'gricultural olitill (AQI ) alld the, 
usd ill igriculttri'. Simil,Nl' tel fll- te'-ms of trade (II). hich is defined as the 
deuce of, iiitisir ()I0 grhtillurl ftr illUts li tioof* ite Irice of grli(.utlltlrl coiumodities 
tings nilthe groll of ]Stlt'sslm inils- it) Oti ptrice oIf lfltll dctllr'l finiisied pIrol­

tries, which in turn del ils li lb lintnilt u lcts.12 The itldninleit vridhis are eac' 
of ilteotlll ,ittd jollts .luortrtlithll[. lI laggetd fly 0oi period. lhv data tised -)l 
the shmurt run lheri i n( m't'h,lisll for etsltihate tlttlu,tilin lovers le period 
strengthening tiese linkages, brit in tifte 1960 1-1970,,71.1­

dte produiction estihlhitdlon itillt sitrIiural lttg,(s it. f I( e(1't[tinit fors rtir111 ilofllood 
rlIatthir tf the ecoini ttyar ilitpostditt, e, mnliltiles is: 

Ruril mtonfood eXpetnditllies 

Demand Linkages 757.2117 , 42.026 AQI i 22.526 TTt I; 

(7.7) (7.08)
 
The aictors iflutlniig te dentld fl r 0.95.
 

indtlistliai coist ltlltlitii goods., Ioth iral0 
dild trlal ill of igin, toe('d to he undtr.erstootd 
c'hv,trly. A\s tsliilnti'+d tv,'lifr, 11t1,11 dvt'wld 

wvill hv intfltic it hN oultl tt'tctigts ill Tilttitiol shows that tte elfects ofl 
,igritultur ,s111 hy tmd ter elli troed. if thi htth ,igricultiural oultlut ,it(i the terms )1 
tIrilns of trIlde itllrlt\m ill ftlat of 1grictultttre, Irade i(ne,]ositivv,. ilt, nmilers ill plrl­
titos t\'lh)htt igrittltttrt ettitltoidlitis theses Il( t-vities. lth ttieflicients are 
w\'ill he, ulvlrsel\ t'fitid, Ittut ttose Mllt stalislittily signiif'tit. TI ltsitiv 1:1)o1­
sel ,igricuIrLtI uttittittllitics w\ill hilnlit. It ficientl for thew tems tf t is not only Ite 
is \ill ktowit that tw tulk tif ittlstritil ristil itf thtile" plrice fetl. Iut lstof 
ctnsttltlllilttt gttttlSiltr ,d,'aIs is tttgtt iht, efftilt ()i tt)lltt S'rt inOllt Istrought
by lpper-it(m gmp.,",r)llcol Be('luse+ tlie\ 1houtl by ,i rise, in ,griculltund pricels rtchalivv, 

ofttI art ,'t tlti selfir ttf tgrictlttrd to p)tics.itl tl iimufl otufd gttds. t- TI' AQI 

' l1,l ,'h P)!" l~ ld ll lIOw 1<t11 1. 11 'l +1\ ll ",~lm' !1t g lit
+, 

1101 J& wila l iit ll t l, It l illl l i or w (.lS1. 11 uk forI' d i lls 

,
M am1 11, 11 . 111 1 bIIl, dw~ il 1 ,l h 1l l Ill Ow 11 ,111,(k of l it,ii1xi .11[Jll 11c l (d 111, 11' l l 1 11+ 1ti 1( ,11 , 

S+Ida l 6 1 N in l w h%,w Po l l ,n illI . id ) l l l [\ li dt lt 1 4 i l M al'."1."(Ph ) lh ' , hd hln h1.1 llfd P,, 
+

, l ,o 

, ' 
lan lm lll g h1 l\m Ihtt Ih ( 1 1u 1lk ()l t o plli w ol ,Ul v lotl, mi kow ldw+l hl A l l d taiofI~x ' 1,h1,1111 ml~t'l (t[g 

Int Vi ioiid1 4 II11T1. 'iii 1h1",l.ei it it- ,1 ( il o~llillt'd, itlillol dic rill 411 lixlt, Ihilvirl d m-,m Sv'v M1 V il38 (11ol(( ii) 1-11 Nadkaum i, ","d~lkv'tab~ll iiil i',l1 ho1d lll!,,tiiiii Im1 HO) liv'1 1ti-i.1 it a(tilt~ ],1 
' 

slrp l , 1dt %I.1,c t I ',lit-m'n r' \ '.hlhlIRegiml of h ll.h tI I , ol lnt and Iolill al W vl'ehS N,'m It 2)(, Iqllok 
pp ,, \ I ll1+ 

, , , ,
heRut.It liloli d cci l litllw x , . IM u h 1\ , Ippl I w o l nlololl[ ll tol totli nonfoodtvl l )i t~ ' hll i111 llhl r'x pl lllv,s 

'+
1.\ llidlitllr"i ,i lv,.'i[ld h\ tin'll,1,11(wP. I tilil (llil.ht" l , ()lt hf l[ loil odl~l I ll itllip][lioll iv\plilillllllo- , Foottd 

l+.}+Ie~l1ll(r l dt',I lhlw w (l1it i m il~k ,a1id iih..k l hI I,. vil<hhh' . iIIII. 1 0gt'+, Niliil, s,,aI, lhtml,1s 111ik i ,uid t 
loiod,, I "O [i w-,w11111.l, &i+'\Nell.\ 11, i+ llIhd ",, 1,1\c, t lltl[ ol l ni p],lo l 11 v]tildiltlls Itolhl .,11 ' ld hollt 
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2  

is substituted for by the index of marketed 
surplus(M KS) as an independent varial)le. 
The revised equation is: 

Rural nonfood exlenditures -. 

432.584+ 36.564 MKSt -15.806 TItt 
(2.47)

(4.04) 

R 0.87. 

Both independent variiihles are significat 
in this equation llso. 

In estimating the demand for urban 
nonfood expenditures, income originating 
in the nonagricultural sector (Y,,) uild the 
olodgrain terms of trade (F(;'fl), which are 

defined as the ratio of the price of food to 
tileprice of inariufacturcd finished products, 
are included as independent variables. Thus, 

Urbanii no lfood expenditures -u 

1.114.43 o 0.234 I 5.275 F ,"IWYN.I - 1: 
(3.111) (I.24) 

R/2 0.58. 

As is to )(, exf)ected, the coefficient of 
income is positive ,id the coefficient of 
foordgrin terms oftraide is negative, thoughthe fatter vrial, is not statistically sig-
nrfiltont. 

major itd 

eTeit or i cl 
 C~ril~l tionf'o.Iieexpenditures is cloth consum p~tion . 'Fie 

eofuation for rural olhrnanu for cloth is: 

Rural cloth cornsumption 

491.516 -1.'l73 AQI I 0 I... 
(1.78) (7.2) 

--2o, 

R2= 0.90. 


The equation for urbmi uhrrim(ifor cloth is: 

Urban cloth consumption 

68.084 O.t)37 YtlI p.341fC;T' t 
(5.42) (0.84) 

R'- 0.16 

Income or the proxy for income in both 
equations has a positive coefficient, whereas 
the terms of trade have apositive coefficient 
only for rural consuml)tion. The foodgrain 
terms of trade have a negative (though not 
statistically signifiicant) coefficient for urbanconult1I1ionl. 

Savings and Investment Linkagcs 

Agricultural perfornimice may affect the 
economy by influencing savings and in­
vestment. The effects on government and 
on households should be analyzed separately. 
[he savings of government will be influenced 
by agricultural output, industrial output, 
and the terms of" trade. Rises and falls in 
outplut hamve ininlediate effects oil govern­
nert revenues anod eventuIlly ,iffect govern­

illmet (xl)een(littures. For instance, a severe 
decline in agricultural output maiy force the 
government to tndertake relief measures, 
thereby inlcre,silrg government expend ittires. 
The terrns of trade, particularly for food­
grains, also affect government expenditures 

through their effect on allownnces payable 
to government eml)loyees. 16 As a rule, one 
expects agriculturafl in1d industrial output to 
iiinflueice governmin ent S,aving. positively add 
Ill(foodgrain terms of trade to influence 
them negatively. Both influences may workwi h al g
wt "Ilie~ghousehold sector includes individ­

noncorporate formns of businhss. 
Iiousehold savings ire largely influenced 
by income. 'Tf'e effect of the terns of trade 
oihiousehold savinrgs is a1naogous to their 
effect on thi' detiil for industrial con­

1,s ,ind ill 

~fstmptior
goods. Ruiil savings are influenced 
positively wihe.,eas urban savings are in­
fltevnced negnively. A survey conducted by 
the Nationhll Council of Applied lconotnic 
Research (NCAIER) shows that in 1967/68 
net rural and urban savings were Rs 1,296 
crores aind Rs108 crores reslpectively. 17 

its rural savings were 1.83 tines higher 
fluffhaurbn savings. If this is Ile pattern of 

O ihvd surlfus %,ervt.1,l.l 

Stiiunul,utiulg \gi itlluhlPll I'roucl(ij IIll.1)veloping t)I-o lo y,"ii) 1o( titiiil~ or SIan'v(ior[fonMillions,. 

1).1 oi)l ol111h1tkvied orn It.fhanwrajatkshi's ,allh'h-"Rtole of 1,th'v hticctives fit 

el.I)ollglas
LIIlllillger (C'€ Ullik.vriilNMissouri, 1970), pp. 3253-479).humhiia, Mo of 

i l(villa71,l, rix (5 ll(1 

) p-vr i ill19167/68. 
" Nirionui Council of Applied I.iiciiu Rewslo 1, 1llIndia IHosehold Sunrey of Inconre Savings. and consuner 

I-ipendiluNt-v NCAI-R, 1972), p III. 

15 ( rl'lllr sr,iil15 ia l , fu(If r111 H Iltrc'('lil ill 1965/60 to 12 p(rc(llt I '166/67 ,lldito 

r Ihilhi. 
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household savings, the total effect of the 
terms of trade on household savings mnd, 
therefore, investment can he positive. 

The effect oi Ihe corporate sector can be 
traced directly to investment. Output, both 
agriculturl anl nonagricultural, will in-
fluence corponrte investinIt positively 
through the effect on lhe ( nan( for ill-
(lustriaI goods. An increase in agriculturil 
prices relative to industriil prices will have a 
negcltive influence. There are two reasons 
for this. First, Irelative increase in nonfood-
grain prices adversely affects the [(rofitllilit, 
of igriculture- basd inlhstries b, increasing 
the costs of' production. Second. Irelative 
inuease in foodgrain prices nwy push ul[) 
the wage costs, reducing profilil)ility. 

)uring theilperiod 1961-65 the average 
of the index of the net barter terms of trade 
between igriculture and indtustry was 104.6. 
During the period 1966-70 Ill aerage of 
the index was 123.41. For 1,259 medium and 
large public limited conpamies surveye(d by 
the Reserve Bank of India during 1961-65, 
the averageprof it swere I0.3 percent of total 
cal)ital employed. )uring 1966-70 this per­
cenlage, for 1,420 tu(dilum and large plblic 
limited coin[l,mies, ftell IoA9.4. Inlusiries not 
tepen/dent on agricultural inpitsire Inl-

versely affectedl only by Ili increaise inl 
foodgrain prices. Agr cultur. ias.d indus-
tries are iffecteid not nl, by the lrices of 
foodgrains but also by lt pric('s of ion-
foo(Igrain igricultural products. Profits isa1 
perce(iiige of ite total capital eiUldoyed fell 
more conspitcuously in aricultre- Ised 
in(listri(,s thnllil th'rs.1 " 

The estiiiniat(d ('I[(lItioiis relaIting to house-
hold and govertinnt savings and corporate 
ilnvestl(ll are pr(,sent(,d (b)low. Savings are 
measlred ini constant Iric's. Current price 
figures are deflated by tIll implicit invest-

meit cost index of the Central Statistical 
Organization. 'ie data used cover the period 
1952/53- 1972/73. For the household sector, 
two indelpedItent varidl)les are used--the 
inlde . of national income in constmt prices 
(NYI) miod terms of trade (TT). The saune 
inldepenident varihifes are ised to explail 
corporate investment. For governiient SV­
ings, in addition to national incole, the 
foodgrain terms of trade are used as an 
indenendent variable. 1 q 

Therefore, 

g 
2,910.25 1 27.07 NYI1 I+ 17.32 ITr 

(7.2) (2.2)
 
2 

R - 0.93; 

Government savings 

122.667 1 10.3 NY t -- 4.25 FG-rT 
(10.91) (2.81) 

R2 0.811; 

.id 

Corporate investment = 

451.66 1 8.86 NY t 1- 9.78 T t 1; 
(6.68) (3.51) 

2 
R 0.74. 

Income has a positive effect on the 
savings of both households ,midgovernment. 
The terms of trade have Ingative effect on 
investment in the cor[)orah sector and on 
goverlnmntit savings, whereas they have a 
positive ilfluence on household savings. 

8 '( ),I ,IhI I ' Is It?Ihlstrolvtin, ste AshIik MitIni, leins of lad, itidClass Relations An Issul, In Politicallconom 

(I.oniittI,'r,;ik (07'71. IW Mtttlh). NewI (iss, 1,)1.17158.Aistste ,tIaIit Iheu ItofiIlluS otf irowtl .St r i,feI'for India 
1 7

Ili UiivrsiIN (0). II) -

I6Ih o'lIIt -II , %,it ](It h -l w r -tI ,l h u II II llet. ,II I ll) 

and(lite li'velutn'
, 
Wlorhld , N Y ('oIMl Pess. 13 i, 

m hh. Ig lill l ial I I (IIk 
R)h v~lll~jls ([ 1)1,l0h ,isth. I111.1 Wi(p~llis Iradl O allI~~ ~ ~ ~ ~ [' l(Il ctllllX.vs" S11.h m."ll h(. total] willls o I of 

plot Iltt ,lmidInolhiginitlItlor() ( odgrllH Wl'illls I , IltooIs Iridh-d w,,vi II gl I IIII e ofI~ ,ItI (011 v(h 1h,,m'111 rh III(, 
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5 
THE MACROECONOMIC MODEL 

In constructing a model to study tile the separate determination of the output of 
effects of agricultural performance on in- each segment. The output of consumption
dustrial growth, the three types of linkages goods is directly determined by certain 
mentioned above are kept in min(l. Because income factors, and the terms of trade 
the primary aim of the study is to determine between agriculture and industry are also 
the influence of agriculture on industry, determined endogenously. The output of 
agricultural output and its components, basic and capital goods is derived from the 
foodgrains and nonfoodgrains, are treated influence of agricultural output and the 
as exogenous variables. 2°  terms of trade on investment by different 

In this model national income is deter- sectors of the economy. 
mined by agricultural and industrial output. 
Because agricultural output is treated as 
exogenous, the most important variable to The Equation System 
be determined within the system is industrial 
output. The features of this model that 
distinguish it from others are the decomlposi- The equations used in the model are 
tion of total industrial output into consump- presented in Table 3. Equation(l) states that 
tion goods and basic and capital goods and the index of national income is determined 

Table 3-Equation system of the model 

Equation 
Number Equation 

I NYI, , * , AQII '1aa IQ[, + U1 

2 ICI,1),h ) IQI, I +h2 AQI, I 1 1) :GTr, * U2, 

3 FGTT, ,, + ci QI c2NAFG, (c3 ICI, Ul, 

4 NFG;'I:,. . 1(, d1 ICI, (11NFI, I, (1, I)MIM ,+ U41 

5 T",--e,FGI'T, e2 NF ITT
 

6 GCFIIII,- g(' g,NYI, *g2l"I' tI,, 

7 (;CFP - ,h IhNY!, ,1h 2 'F, I U,, 

a I)SAVIU,- k,, k, NY!, k r I U11tk, 1 

9 GCI:I'UJI I 12l)KIl: T1( I, I)SAVPIL, * 1 * U,, 

10 (;Cl:C-G(CIc GCIIIII (C:I'U, 

I IIPKI, - (;(,IIIll,, 4 Ill, in2 M KI,f U,,t 

12 IQ[,- n,,,nIIICl, ii, IBKI , Ul2 

Note: The variables are defined! in Appendix I. 

20it is lossible to Make agrictltural Out putI an enldogeno s variable by Imaking it a fulltion of past investmelnt and 

ileterns of Iraldenbetwevi agriculture and irldstr,. which are determined within the system, and certain other 
exogelolls variabhes. such as welth(r. For ole su:h attemupt see Isher .lAlviowalia. Behavioreflrices ind Output in 
India (Madras: The Miacnillan Company of India. 1979), IHowever, because this paper stresses the effects of 
agriculture on inldlstry. agricultural outpul is treated as ai vsogenouls variale illthe moilel. 



by the indexes of' agricultural outt iand 
industrial otutlt. This is treated as a sto-

chastic equatiol, ,al not as an identity, 
because the third comlpconent il national 
inconle-incone originlating from the ser-
vice sector-is determined fly the output of 
the other Iwo :;ectors. 2 1 

Equations (2). (3), andi (4) hlternline, 
respectiv(ly , Ilhe output of inul(strial oil-

sumpntion goods, the ratio of food prices to 
the prices of' mlanulfactured consumption 
gools, and the ratio of noilf')of0 prices to the 

prices of nltitlfl(tured consumption gloods. 
Thes, thre eqllatiols have lbeen derived 
t.,ilg c(rtain alssullptions about lhe behavior 
o! flee markets. ,Accor(ling to eqliation (2), 
Outlut of industrial consulpltioni ,qoo(ls ill 
ti current period is determinedf by ielliamill, 
which is ell(ehllnt oil agric'ultural (lUtfil. 

indusirial outlut, an1d the ratio 'If food 

prices to those of mallifaltlreld conslillI ­

tion goods. ill of'the previous yvar. 2 l(l0U,-

tion (3) is derived from tile relationshiip 

between prices of' manlfacturisI comlsttlfi-
tioll goods adI tei oiltiputt (f consum tion 

goods, oil ih(' ole hald, and betwevil food 

price aild il availlilityIof food and deanml(l 
for food, oilthe tiler. As tIle sup)ply curve 

21 (.iln:+,i ll- hfl,ol I)%ng WIhltINy
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,al.A(IQ,I,1 •Q. 'St.
 

, Iid, IQI h(Vt ' h I ll'l iliig.is tietilre 

.li, . t1I*QI U.tI A 	 h. ( 

t hi l ter iss 

N YI I , 8, . ,Ib,)+( ] -(,12. , h+,lQ 1 

then. it t ituted ft h lhrnim. 

of inlustrial Consuml)tion goods slopes
 
upward, the price of indust idl
d coI.stiludption 
goods 	will rise as output (leterloined by 
demand 	increases. Ilthe lfodgrain market, 
Sulpply 	 isfixed exogenously. The price of 
foodgrains is theref'ore (leterminle(l fy (e­
inalnd 	 Iactors and Sulpply. l)emand factors 
infuence the price of foodgrains positively 
anll SUpllh negatively.2 3 

Thus the ratio of 'Food prices (otile price 
of mauilal'ctured consupin)tion goodos is de­

pendent oil three variallies: the illndustrial 
output of the previous year, the net avail­
,ability of foodgrains in the current year, and 
the (utlut of' consuml)tiol goods in tile 

clrrent year. The industrial output of' tile 

Irevious year affects the ratio l)ositi',ely 

because it pushes uil) the price of' f0o(1 
through increasedl lemanI lfor food. The net 

avaiabllility of' foodgrains (which inclules 
tfhe domestic output of the irevious year 
ail( imports of the cirrent year) has a 
negative effect, as the price of' food falls 

with imlcreaseMf availhility. The output of' 

colslll)tiOl go(id hash I positive ilfluelice 
ol the price of' mlallUfacture(l consumption 

go(Ios and therefore Inegative effect oil the 
ratio (f' f'oodgraim price to the price of' 

idiiiex (origiitiigfroiiiimit SI ie I(ill"iii('on (servict 

,l[J.
 

+ 
i~haiptr ) dilhfenlllaw's hoelv-,iliumaIllnd rlhllnonhfood consuptttliion vI'vnturvulls, showvitigtwhy Ilw(ratioof'

.igrtcullllral lpties of 11 1h1nuh,1 ,real',I.€gic'ally, 


ilohl lll ' shoulld, 1IhIlve~nll e ill Owe itllI't llodhel ,als')Uill(rltullhlhly 

prlite"sItoIIh(, lured< good(s Ilia;difhferent ileh(tsIintlr iunl l ilnl),ln thalt 

tu'hem v [l elniotlh (1,th11.1 hlie ( 

bh ld, i m'Ir~liv steTitessh()m.%ig ('tnlsumlpliolllofliI listllli,11 llill)l good)(s Ii rutit llld tlrb,1l1dr,(dS. Ilihel'Ore,(onull 

Otl1Nonelleq'liol(llI,, lim'd Ih hIm ,i~ hisioI loollill hrlis of1tradell of Ilic' pre'vioiusofOw 	 year ill equatlio'n (2) alsot 
,


W1,1 1 this v'(pIthtlln consmnivedslso)lnev'\11)I,liOln. Impl1ies islhmI (hc nld of lIndutrial] t )ionl goodsliitec(urlrent 

y(var is5di-t-tlllno d hInVetll eh tiMt 11 olll Olv, plek.I(lo 

,andtrelt'l pmllvive' 


1 l'Il lmrkt fol<),odg,,lliiN liialhvp Ili Ilil:
 

I
;'1 

l 'llnd ll hood),fill,. 1(Q1(d 1ih 


I?: (SUlllN of loodgrllin',i, 
,Ind
 

I.i I.'j(pl illibllln (llnditlin ,
 

t ' 


- otllptlt
Nea I, lhis ill ()llivis dhv('lmliposed into tw\o Ipart~s 

Fh'( ooIh I i ihOw picv of1f(dgrwiii, nlls 1isiOwl inlhimof jinllusttil to n.IllnhIs the u n lof dgl~tii,," and I pro 

ihledvllnand c(,11illln ~iiti,iriIihlv thel indl\ o)fIndlustriailIlv,ipplrolllil )IIOm ishiA cnas 	 p~rodliio~in. itfollows1floni 

thiis thait 
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iI uIa,ctiured constumn)tion goods. 
Similairly, in v(]tiaion (4) the ratio of the 

price oi' nol)tfoodgrntiils to tile price of 
itanifactred ('onsInlption goodls is nega-

tively influenlced by the Iv,lil,bility oii o-
'oodgrain ou)tpit ild the illp)or'ii' of' 1,aw 
Iloelrials. The ouitput of iliistrial con-
slitj)tioit goods will ,ifl'ct b)h the utlter-
,itor, which is the price of noiffoodgraii 
otit)ul, ,indIll, de.omiinator, which is the 
price of Inautflt'i d toislmption goods. 
The sign of' ilh' ('e,.ficibt of' this prt icular 
v,nribllit elei'1, oil tle rel,ltive (,fl'c( of 
tle oulptt (if niifcitured (on.sintion 
gools oi the price of' iotifood !gricultural 
outtput aild tIle price of1 intn1,1fatiured goods. 
l(tation (2), toeteller wtil '(juiitioi (3), 
implies 0h,1 the lprie of' imtdlistrial col-
sttinlption) goods illtil' ciurr(ent l'riel is 
aHjtuste(l to tilt,, li)Uiit of o'IUI)il( d,'trinii(,d 
by dh'mal. I lowevr, ini tei, i('x lierio(l thw 
current- )(rio(l pric( ilnfluences !emnllld for 
inulustriil 'onsumpi)tion g)ods. Thus, it be-
'Oiii)'s clear llht thl oltl)ut of'i1111iifa'ltred 

()listilliptioil goods over till(' is 11o tle'r-
1niined by dlemitl factors ailoin,. 

I'q(Iualtionl (5) is simply am)idlltily thatt 
treats the tertlls of tralh letweeln agricutltrl 
'ttld inhlistiy is a weighte( ,iver;gv of tilt, 
raItio of l)otol prits to the pric'e of' luti-
f'actured colttlnlltlion goods 1nd the ral)io 
of itoidotdtl Jinice' to tIl( pri('e of inanillic-
tlnetl nsullptiolt goods. It'--c '1' weights 
pentl on the ouliUt of io)oldgriiis mitl 
onIoo(lgriins, which in thei moe(l are 

tr''ltt'tl asex1;ogenus. Il flct, (lUatioll (5) 
could h,1%v bwen avoided ,tltogetl'r ild li 
two terms of trde variales ('ol lv ,t'('(il 
inltroduced s-el),rtt('ly MIr' app'opriate. 
But. ill ('stibtiiug s0)ll (oI tIh' (,ip]itions, 
the introdctli(0n ((I tofmosv('iirt ',arii,)h's 

rlaises probleis of nullicollim'arity. 
I.tllai(( relaltes lh4t)n'-; ixedts cat)itafl 

forn~lti~nh()stit~hil sectors(,tor tot) lt( 
nationll incole'ie , terms- trahte betee 
f'ormat~ionl oif ill)th household tw 

ril0 nl' 
a1griclture and itldtsir, both of t' piro'-
viontis p'ritd. Note that tIh'gross fixed 
capit flfoirmltio if the lousehold sector 
also imntlntil s i1v('stllitilt oil I.rt1s. 'll're-
fore, & ,irgutt,(I in Chalper 3, tfi', itniis-of­
tra Va iab,11lheis e\lpt't('l Ito ha1ve I )1Siliv' 
ifllii'icn. :luation (7) makes gross (,l)iil 
forntic,i 'if t)I'Ilitivai' ('(rlorttte sttot 
ol(hit'ol(itt on ittot11al ilnmlo' 'Inl the 
ttri-ls of trad ofI tfI' [lreviotts yen',. I'l]e 
terms-of -trtdt' vari,ible ist'xl',('ti it t'xt'r-
Cise a n'gative influiefine oit rtlittlility 

dind therefore on investni it I)y I he corporate 
sector. 

l(Icluation (8I) (leterirne,-s the savings of 
the public sector. The inational incolle of, 
the previous period and Ih1e foodgralin terms 
of trade of tht, pre'vious )eriod , iiasd is 
eJlaiditory variilhhs. The former varihle 
is expected to have a positive (,'lect ,1tl the 
latter I negative (-1:fec't, aS Ils already be(l) 
expliieled. 1 dlition (9) relaites Ohw gross 
capital fornatioll of the plillic sector to the 
savinlgs of the public sector, capitalI ifflows 
froim abroad, id ,i tilne trend, which is 
added to express the plinners' intenttio) to 
contibue increasing puillic inve'stment. 

Eqluation (1) is anll identity, staiting that 
total gross capitall l'orinlattiol is eluivllebt to 
the ltint f the gross c,aital kri, ition by the 
lioutshohl, corporate, td government sec:­
tors. III (,qu,ition (1I), outl)u of hasic and 
cipitatl gools is relted to gross capital 
f(ornhation mid to imports o1 caj)ital goods. 
The former has I positive inflhence and the 
latter a M('gtive infll'nel'e. 

In eqinahtion(l 2,, toll otuttl olindustrial 
production is ilhl(tle,a fon0clio) of the outpltt 
of induistrial consumption goods a il( the 
outu)Ut o1 c',ilpitil goo. like '(plUition (I), 
((liition (12) is tr(',tel is a slochastic 
((lUiltiolt dInl not (is i ithetltily, becaus.e 

output )f' intermnedi,tt, goods is taken to be 
dhetertitnetl indirectly by the ottliit of' in­
duistril consumption goods inl of Ibasic 
amill .,)it'll goods. 

This iiolel (lot's not incorporaite the 
otUtttuleff((ct of' investienit. Nor is money 
iittrodu'el in the inloel bc1ause behavior 
is link(d to rel,iie price ratios. Figure I is , 
diigramtltic rt')resentllio fi how the 
model works. Total agrictulturil output­
foodgaitlhl outlptit, ionlootlgrain output, 
t'ipitil inflows, imports (if f'oodgraiins, raw 
iit'trriils, and capital goods--is tr(t'ld'xog(tlous. lh1w terms of1 trade., the tmll)it (ifis 

eoelll.''l en'l ficliltlthe ()titiitt1(;rial (o)imtul]ititoi)f gmtl.s-, 
of Ia:it: tl cp(ial goos, lhe tilptll 
iktstriil r(1i(lm'tion, the gross fixeo taitalo 
in tr 1t'v iiin t u(1' riOtus s(ect(ors,. ail(d tio iI 
i tt o' or* Ilw]v ,noussv t r ln in(I 

inctmte are e tgen ti;.sly deerinine. 

The Estimated Equations 

'1, motdel tisos o]iservations for the 
)erio(l 1961-72. This lperiotd wais chosen 
becatuse utnifortm dati are aviilable for the 
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Figure 1-Structure of the model 
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entir( pieriotl. Although the nilwr olf ol- the i¢odil is re(cursive, this proicedure is
s(erv,,ititots is lilnite, l i(, period r(Tivs,,nt1s ,lili,.'-ibh,. IIn addition, the con lationms 

yeirs ol indtlstri,il gito\wth is well ,is decltin. I Ihe resitils lti 1 been v,Iilin.dIw (wee3 1v, 
.lter 1972 there \,s iI imuge ili tie %weig,ts to iiike ilt , this prOttl(i is vgilitwIte.2I 

,lthhed to b,sit ,itlt cIpith 	 g s1n1 Int rdrto lttrl (hgrle oflgrods 	 iidepenthnce
 
lontionltit gtoods. iiiiittii it ,Iilt ,01lg o 	 es, (,1t or­1titl itenlpor 4y disturin 

difficult to conir uc e,it iies fltl ti l ,tlls I ti it ltitiX t)5l ll'(rsi \,St 'Sillirled. I 
illlt the irliel ,tigtr s. Itilt4).le, tus- the I Ingrcentih',, of sitlitic,lncv (Iletio 

sistt'nt (~LM folr lc I otinlelitts of gross tilt', vrior.'- ,ir, ctorreLt!,t with oneit miolhtr. 

fixed (,Iilifli hmlim'lhion ,11C Hill ,iV,lit itlfh,. ( lehvt~l, thereirc'4 conrthlm ionsAttht'5 percent 

"If(. plecitt th,linlititm lofill. ,,nialvhs used out of , l tot f l45 Him, fire signifhc,ilnt. 
;l1 the Iltohel ,Ii' gi\, co Ill A+\ppendi', I. WVhen thw cpu~ttions conc'erne~d fire rec+'-­

.,\II the ,ut csf l'iltd ui.;ing tiltea d tusing t\wot.st,lgt 'fe ll-u s, thevqttdtiOnls IIs 
ordinw, he,ist sqthnte (sev'kilelh4). Bec,ilisv re~sulting vepuations 'Ire [loit \vry tdiflertvit 

Table 4- Estimated equations 

Equation 

Number Iquaticn 	 R D. W. 

I M 1,9 64 - 0341 IQI, t 542 Al 	 ((099 2.38 
(21 9) 130 72) 

4.868 	 t)O)2 R 1,; - O f12 I()I -. 0.1-17 .%Q[, o' I Iif I 1()t7 	 1.94 
(9) Oil) J394+) (1 00)) 

3 Itill, 141027.1 t1)3 N it 2113 IQ, 2o7 it I, 0.71 2.00 
(o3 it6% (1 711) 

. 
) 

4 NIl(il , 132 .6oft')") It 1, 1 002 NIl1, 0t107 I iMRMI 0.56 (.ll 
11 .17i I 94) (1 12) 

5 II, 0 4.-10 ,1 t , ) 	 -iS) N I(,11 

6 li lill 2,19 1) 	 I1 07h ) Nt 1, Ill 5111 II 0.93 2.90 
jj jo~) (60I61 

7 fi I( , 535 1lh . -1.13o1N l , 5261 I I, (.410
 
(2 +3) t7)
 

T,,\ 	 l 1, 11 I)SA ) 134 4HI3 . O M )13 ,: l,800 l.I 	 1.19 

(3 ())) I 77) 

'1 ti T' 2.15 277 I IS) \%I ' 31)75 I , 1)t1t5 I0KII. 0.57 1.38 
12lli ) (2 .1-11 1I80)) 

10 ( l, ti( Illll, (,W IIP( , - (1( 1PU , 

IIIIKI, 1 70Hl . o ( i( 1, 0il0.01 MKI, 	 0.913 2.00 

l1 22) (I Ill) 
)

12 I11 ) . oii()i51 Im KI, . o137 Itt, 0.9) 117 
(12 23) (4 721 

Note., ' I 
Ihi,,%,i v h,,., dtfined Inl,\p.,n~hI Iht, 111tlllll. ,i,.ll p lhl l ih w"sI,. -"i.It ,tu ' v~lt Oll l t111 b(her (, I "lhl, 

I(+ll'iIoll vq1'I' bIIt llhll(ll",Ill1 .1 h 

24 hi l tl 'q \s+ llom' ll\ 111N'h q lll ' b(mhuwwd tIl vsllh lma 'tlt, Io 11n,mpilm idh'd tl, murll le l , Illv l 
,

vq(ll,ltl()llh ali ll1h'lI'vldvih ll lh1f.1 1i i\ ImI lhl'< ll l %%o\( tII m lllit\%1hlt 1l1"(h11it- lhe' lri ) ofl h ,'I , o ithIll lll f\.A 

IT,111,111llll l l v llp llll,' 1 dll 'lll , [e('lh 'd l, i lhlll ll. .1, 11'lp;l /0'1 ) {If lo ',v '( lld liollI l~,l l all( 'hv't\ ve(ll
 
' 


,II 0 'l h llll
( 011tvllpotratn (1l" llrblll1 w., lh 'l1hl 1II lh+elf. 11111 wllli l ( ()lnl aIlloll. ( llilhlr , va I ' %,ill It1ot ((o t()0 

bladh I I h ll ill \1, I i++ +' " I IIhl lll )ITII( Itllo' .1l1ll I ,1l1lhl1l1oll IllM ~h l IIn /he i' lmlg)S~l~ (211fate 1 1 l' nl etmll' 
' Mohdelol~hllt .ad.',<t ,d I 1 lmv,.,,nl)nv, I Kk, t I I win , mid I N{ Khem I hIgom Valid M.: ll, lNOSl. 
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from the estimates ohtained with ordinary 
least squares. 

The coefficiexts in tile various equations 
are in agreement with expectations. Output 
of industrial consuitption goods is posJ-
tively influenced by the industrial outpuit 
and the agricultural output of the previous 
year. These two variables represent the 
effects of income. Both are statisticalty 
significant. The foodgrain terms of trade of 
tile previous year have a negative impict. 
An alternative formulation of the same 
equat ion used marktable surplus as an 
independent variable instead of total .gri-
cultural Otllit. This, however, did not ex-
plain any more than the equation used. 2 

In determining the foodgrain tertns of 
trade, industrial output of the previouis year 
has a positive effect and the availabilit, of' 
foodgrains has a negative one. The outptt
of industrial consumption goods has amnega-
tive sign, as is to be expected, hecause it 
must influence positively the denominato 
of the ratio. The nonfoodgrain terms of trade 
are positively influenced by the outtput of 
industrial consumption goods. This variable 
affects both the 1inttnerator and the de'loin-
inator of the ratio. The net effect is pmositive. 
The availability of nonfoodgraiis and the 
importation of raw materials hav e negative 
influences. 

The ternis of trade positively affect fixntieda 
investment by households and negively 
affect fixed investmbent by the corporate26 
sector. 

Income has a positive influet ce on fixed 
investment by the household and cor)orate 
sectors. Pulblic savings are positively in-
fluenced by tile national income of the pre-
violus year and negatively influenced by
the foodgrain terms of trade of the previous 
year. Public sector fixed investment is posi-
lively influenced by public savings, capital 
inflows, ,anmd the tiie trend. Output of' balsc 
and capital goods is positively influenced 
by gross fixed capital formation, which is 
the suinm of gross fixed capital formation in 

25 If miihrkit,atule surltis is ised ,is ,in iintpelithllt viridhl. 

the househo'k,, corporate, and public sectors. 
Imports of capital goods have a negative 
impact on output of basic and capital goods. 

The explanatory power of most of tile 
equations judged by the value of fe is 
satisfactory. The ).V. statistic is inconclusive 
in only four equations. For tie rest of the 
equations, the hypothesis of antocorrelation 
can be rejected. The performance of the 
model is tested in Simulation I by simulating 
it for the sample period, using the estimated 
equation1s and incorporatiig the given values 
of the exogenous varial)les. The actual and 
simulated values for all the simulations are 
given in Appendix 2, Tables 9-14, and charts 
depicting the behavior o[ tile actual and 
sitnu lated series are provided in Appendix 3, 
Iigures 2-7. 

Simulations of the Model 

Thc two series correspond closely for 
most of the variables. To compare the per­
formance of the simulated series with the 
actual series in relation to tile endogenous 
variables, the m1ean absolute error and the 
mean absolute percentage error are calctn­
lated: 27 

AbsoluteAbotea ne
Variable Error 

NYI 1.18 
Iql 3.73 
IBKI 6.68 
ICI 2.63 

Mean 
Absolute 

Percentage Error 

0.954 
2.47 
3.93 
2.12 

Both are found to be small. 
It is, however, more instructive to look 

at the rates of growth. Table 5 gives the 
growth rates of some of the variables. rile 
actual growth rate of national income was 
albout 3.3 percent -nd the simulated growth 

oe( (-dill tie it it tte iwxst stdle to titlt Igritlturdl
outpult 'Ind illcoille distritition. It Ill'a thtll te)0 ililtpdtm of iincoilie distritution onl tile entirepossible to study th 
systmi. thie link hetween Iit.,rk t,ilte surhius ith e t(ris ot trd ant tile relative share of laor is dliscussed ill 
Uni Lte ,nd Jhtin W. Mellor. -h tIuologj,,il thinge. ui,,rihiutive Bias it. . '.abor Trinsfer ill a Two Sector
Ectoo ,," Otfou! E:ncnornwc Papemr 33 (Novembe~r I )ill I): 426-44 1.
 
26 The (tplatott r pover oufthe iti,ition rel ing to gross ltitlapital forimition in llthe private crporie sector is
 
not gool. t 
ietter epi 

2,2 he varih 

t tgin in 1952/53. the .ills 
,'iont. Is -,ill he steei ill (hi hIut3. 

s ,Ire defilled in ,,\ llnk I, 

,wlr.htinmillwperiod is ev\liidedt I w e equation outers ,i significntly 
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Table 5-Actual and simulated gruwth rates of selected variables, 1961-72 

Variable 	 Actual Simulation I Simulation IV Simulation 'I 

NYl 	 3.27 3.101 3.122 3.811 
IQI 5.00 4.579 4.625 5.079
 
IBKI 6.02 5.3119 5.404 5.803
 
ICl 4.15 4.016 4.155 4.772
 

Sources: 	Calculations from (at i Iidi ia. Econorn Sun'ey vari ous issues() eIIhi: Controller of iu11 ications, various 
years); Reserve Bank of Ildia, Report on Currency and Finance. various volumes (lIonihay: Reserve Bank of 
India, various years); It. N. Lal, Capital Formation and Its Financig, in India (Columbia. Mo.: South Asia 
Books, 1977): Vidya Pitre, "AStudy of Trends inIndia's Import,: 1960-61 to 1974-75," Economic and 'olitical 
Weehly May 9, 1981, pp. 851 -862; andI sler J.Ahfluwalii,alehavior ofPricesand Output in lndia(Madras: The 
Macmillan Complany of India, 1979). 

Notes: 	 The figures in this table are ilhe grost li rates of time series that have been computed using semi-log 
equations. NYI stands for the index of national income; it is in 1960/61 prices. IQI stands for tle index of 
industrial prodtltion; 1960 equals 100. 11KI stands for tile iidex of the output of tile basic and Capital 
goods industlies; 1910 e(lqltals 1001.RClstands hot the index of the output of the Consutmer goots industries; 
1960 equals lOo. 

Sintnlatioi I is the basic model des rilted in the text. Simlations IV and V use that model, bhut 
Simulation IVassutoes asteady increase in agricultural outlput and Sinulation Vraises the growth rate of 
agriculture I I percent 

rate was 3.I percettt. The actual rate for 1965 and 1972 are captured in the simulated 
industrial production was 5.0 percent, wnereas series. However, the crucial test of the 
the Situlation I rate was 4.6 percent. model is in relation to industrial production.

The year-to-yer rates of growth in na- The sharp decline in the rate of growth in 
tional incotne and different :omponents of industrial production in 1966 is captured by 
industrial production for the actutl and the sinmtlation. In 1967 industrial production 
simulatetl series are also (:OM4)uted (see showed a small negative growth rate whereas 
Table 6). The declinti. innat ional income in the simulation shows aslight positive change. 

Table 6-Actual and simulated annual growth rates in national income and 
industrial production, 1962-72 

Outcome of the Outcome of the 
Industrial Consumer Goods Basic and Capital

National Income Production Industries Goods Industries 
Year Actual Simulation I Actual Simulation I Actual Simulation I Actual Simulation I 

1962 1.9 2.0 9.7 7.6 1,3 9.7 18.9 7.5 
1963 5.6 3.6 11.3 5.11 2.2 3.1 13.1 B. 1 
1964 7.5 7.6 11.6 5.4 7.4 3.18 9.9 2.3 
1965 5.1 5.0 9.2 9.3 7.5 7.4 12.1 11.5 
1966 0.9 0.3 0.4 0.6 2.9 .0.05 2.6 0.9 
1967 1.2 11.1 0.4 2.6 4.3 1.9 0.2 5.3 
1968 2.9 2.2 6.11 7.1 4.9 1.7 7.11 7.0 
1969 6.3 3.7 7.5 1.1 1O.1 5.8 6.5 1.2 
1970 5.9 6,6 5.1 7.0 6.4 2.6 4.7 10.1 
1971 1.1 1.9 0.9 4.9 3.2 7.9 3.4 3.9 
1972 1.3 2.9 7.1 2.2 4.7 3.11 84 1.9 

Sources: 	Calculations from data in Iulia, EconomnicSun'ey various issues)IDelhi: Controller of Pulications, various 
years): Reserve Bank of India, Report on Currency and Finance. various volues (Bonihay: Reserve lank of 
India. various years): R. N. Lal, Capital Formation and Its Financing in India (Colutbia, Mo.: South Asia 
Books. 1977); Vidya litre, "AStudy of Trends it India's Imports: 1960-61 to 1974-75," Economicand Political 
Weekly Ma, 9, 1911, pp. 851 -862: intl Isher J.Ahnluwalia, BehaviorofPrices and Output i India (Madras: The 
Macmillan Comipany of India, 1979). 
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For basic and capital goods, however, theze 
are large differences between tile two series 
in tile year-to-year growth rates, 

Simulation I, the basic simulation of tile 
model, assumes that the (listurbance term 
attached to each e(luation takes on tile 
expecte(l value, which is zero. Such simula-
tions are (leterministic. On the other hand, 
stochastic simulation takes into account 
the presence of the stochastic element in 
each behavioral equation. In this type of 
simnulation, a randoma value from a normal 
distribution with mean zero and variance 
equ,l to the estimated variance of the dis­
turbance is aIded to each e(luation. 21 The 

model is also simulated stochastically for 
tile samlple periodl. Each stochastic simula-
'in experiment is replicate(d 60 thies to 
ontain tile mean values of the variables. 

Table 7 shows that the mean values obtained 
through stochastic simulation are in close 
agreement with the deterministic solution. 
Tile mean ab~solute percentage error between 
tile two series is almost negligible. In the 
subsequent simulations, which study the 
effects of certain variables on the total 
system, only the deterministic simulation is 
used. In all, five simulations are included. 
Table 8 compares the simulated trends in 
national income. 

Effects 	ofa One-Time Increase in 

Agricultural Output 

To study tile effect of an increase in 
agricultural output in one year, the index of 
agricultural output-both foodgrain and 
nonfoodgrain output- is raised by I percent 

Table 7- Deterministic and stochastic simulations, 1961-72 

NY[ IQI 
Deter. Mean Deter- Mean 
ministic Stochas. ministic Stochas-
Simula- tic Simu- Simula- tic Simu-

Year tion lation lion lation 

It61 105,09 10502 115.45 115.15 
1962 107.22 100666 124.2(0 122.99 
1963 111 03 110.97 131.35 131.14 
1964 119.47 118.76 1311.42 136.119 
1965 113.49 112.76 151.31 149.20 
1966 113.114 113.13 152.19 150.53 
1967 126.42 126.25 156.16 155.76 
1968 129.24 128.79 167 22 165.77 
196 134.1)2 13.1.30 1611.98 169.62 
1970 1.12.93 142113 111(.H9 180.44 
171 145.72 145 51 189.H3 189.3H 

1972 141,49 141 71 (14.09 194.69 

error 0.356 0.356 0.917 0.917 

MeaI 
ab)solute 

age error 0294 0.294 0,606 0.606 

IBKI 
Deter- Mean 

ministic Stochas-
Simula. tic Simu. 

tion lation 

IcI 
Deter. Mean 

ministic Stochas. 
Simula- tic Simu. 

tion lation 

130.99 
140.117 
152.33 
162.97 
18 1.74 
183.50 
193.19 
206.74 
204.211 
224 fill 
233.65 
237.92 

131.74 
131.99 
151.43 
159.80 
178.24 
1 0.92 
192.110 
203.37 
205.60 
223.27 
223.02 
239.53 

102.15 
112.02 
115.51 
119.119 
128.77 
128.71 
126.19 
137.22 
145.16 
1411.97 
160.82 
166.24 

100.88 
I1.32 

115.41 
120.41 
127.65 
126.80 
12S.52 
137.41 
144.41 
149.66 
159.94 
165.60 

1.810 1.110 (.786 o.786 

0.997 0.997 (.611 0.608 

Sources 	 (CIah'l ions lased oii(a,1i in India. l:conoitte Sun'ey various issues (lelhi: Conlrolter of Publications, 
various years); lldReserve (tank of Inldia, Report on f ;rren'' ond l:ince, various volunes (Iollbay: 
ltesersBantk of olta. v,trioi 1 aVrs). 

Notes: 	 NYI stands forthe inhe of h.al incolme; it is in 1960/61 prices. IQI statds to ile index of industrial 
(rodutltiol: 1961 62 equals 100. stands for tIle of the output ol the Iasic an( cap[itll goodsIBKI odeh,'\ 
industries: 1960 equals 100. It'stands for the inlex of the outpiut of ihe consumer giiois industries; 1960 
e(lolls 100 

IRFor ante\alliIlllioll (f the rule attdl sitntlation see ric I. Soey, "Stochastic Simulation ofpurpose of stt)ili,1stii 
Malto lot oliconetric: Models: Mlethodologym itnhlterliretatiolf' ill lcononetncStudies ofAlocro (11(iAMonetary Relations. 
ed. Alan A. Powell uld Ross A. Wlliatns (New York: Elsevier- North Ilollaton. 1973), pp. 195-227. 
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Table 8- Simulated trends in national income, 1961-72 

Simulation V
Year Simulation I Simulation I1 Simulation III Simulation IV 

102.23 105.65
1961 105.089 105.089 105.089 

108.52107.224 105.971962 107.224 107,224 
113.13
111058 109.96 


1964 119.472 119.660 

1963 111.032 111.595 


119.483 113.70 123.01
 
117.96 117.33
 

1965 113.411 113.497 113.498 

123.94 118.39
 

1966 113.1342 113.883 113.849 

132.52
126.428 127.59
1967 126.423 126.444 

136.47129.245 130.24 

1969 134.0 19 134.0]30 134.022 132.99 142.611968 129.241 129.258 

137.12 153.29
1970 142.927 142.936 142.929 

140.45 157.43
1971 145.724 145.731 145.725 

153.66
1972 141.492 141.497 141,493 143.60 

Sources: Calculations from data inIndia, Economic Surey various issues(Delhi: Controller of Publications, various 

years); Reserve Bank of India, Report on Currencl' and Finance. various volumes (Bombay: Reserve Bank of 

11,N. Lal, CapitalFomiation and Its Financing in India (Columbia, Mo.: South Asia
India. various years): 
Books. 1977); Vida Pitre. "A Study of Trends inIndia's Imports: 1960-61 to 1974-75," Economicand Political 

Weehly May 9, 19111, pp. 1151-862; ind Isher J.Ahhluwalia. Behaviorof Pricesand Output in India (Madras. Tile 

Macmillan Company of India, 1979). 

the text. four simulations idd different assumttionsNotes: Simulation I is the basic model described ill The oilier 
adds a I percent increase in foodgrain and nonfoodgrain output in 1963. 

to tat model. Simulation II 

oodgrain terms of trade in 1962 Ib one. Simulation IV assuntes asteady increase

Simulation Ill raises the 
Simulation V raises the growth rate of agriculture by I percent.inagricultural output. 

in 1963, and to study its effect over a period 
of time, a second simtlation is attempted. 
In 1963, the year in which agricultural outplst 
is increased by I percent, national income 
is 0.51 of I percent higher under Simulation 
IIthan under Simulation I. In the following 
year income is 0.16 of I percent higher(see 
Table 8). The total effect spread over a 
number of years wi:1 increase income by 
0.76 percent. Becatuse income originating in 
agriculture during this period constituted 
only 50 percent of the national income, the 
rest of the increase in income must have 
beencontributedbytheeffectofagricultUre 
on the rest of the economy. 

Effects of Foodgrain Terms of Trade 
As stated before, the foodgrain terms of 

trade affect industrial production through 
the demand fov industrial consumption goods 
and for basic and capital goods. 'The effect 
on consumption goods is direct. The effect 
on basic and capital goods is reflected 
through the iml)act on savings and invest-
ment. To assess the total effect on the 
system, these two effects must be combinedl, 

The foodgrain terms of trade are treated 
as an endogenous variable in this system. 

Their effect on the system can be studied by 
raising the constant term in the foodgr;.,, 
terms of trade equation by one and thei. 
tracing its effect on the total system. Thus, 
the nodel is simulated by increasing the 
constant term by one for the year 1962. This 
is Simulation Ill. Then the differences in 
national income that arise as a consequence 
are studied (see fable 8). The predicted 
values for five selected variables are given 
in Appendix 2,Table 12. 

Increasing the foodgrain terms of trade 
by I in 1962 causes the index of national 
income to rise by 0.023 in 1963. In the 
second year the index of income goes up by 
0.009, in the third year by 0.008, in the 
fourth year by 0.006, and in the fifth year by 
0.004. The negative effect of a rise in the 
foodgrain terms of trade on consumption 
goods is almost compensated for by the 
positive effect such a rise has on savings 
and investment and therefore on the pro­
duction of basic and capital goods. Simula­
tion results show that the net effect of a rise 
or fall in the foodgrain terms of trade on the 
economy is negligible. It must be ,.utcd, 
however, that the construction of the model 
ignores the effects of changes in the foodgrain 
terms of trade on production. If, in fact, 
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production increases as a result of a rise in Effects of an Increase in the 
the foodgrain terms of trade, the positive Agricultural Growth Rate 
effect may increase. 29  What would have been tile effect on the 

Effects of a Steady Increase in 
Agriculture 

"[o study the impact on the economy of a 

steady increase in agricultural output during 
this period. the actual values of agricultural 
output are replaced in Simulation IV by tile 
values obtained by fitting a trend line. 
(Table 5 shows the growth rates of four 
select variables under this simulation.) The 
predictled values for five select variables are 
given in Appendix 2, Table 13. With a steady 
increase in agricultural output, national 
income increases by 3.12 percent a year, 
compared with 3.10 percent in Simulation I 
(see Table 5). Because no changes have 
been made ill the annual imports of food-
grains, *he steady increase moderates the 
fluctuations in the foodgrain terms of trade, 
For example, the foodgrain terms of trade 
according to Simulation I were 155.61 in 
1966 and 162.49 in 1967. But with a steady 
increase in OUtl)tUt and the same amlnllt of 
imports, the foodgrain terms of trade for 
these two years, ere 133.99 mnd 143.23. The 
foodgrain terms of trade in Simulation IVare 
higher than in Simulation I in the later years 
because outlput is lower in those years, 
according to the trend. 

economy if the growth rate in agriculture 
had been 1 percent higher? According to the 
data for agricultural output, the annual rate 
of growth (luring the period studied was2.35 
percent. The model is simulated using a 
growth rate in agriculture of 3.35 percent. 

After obtaining trend vdlues for the new 
growth rate, deviations from tile trend are 
SUlperimposed in the same proportions as in 
the historical period. Trhis new set of data is 
used for agricultur.d output and then the 
model is simul ted (Simulation V). (The 
growth rates for fot select variables from 
this simulation are found in Table 5.) The 
effect on national income is shown in Table 
8 and Appendix 2, Table 14 and contains the 
predicted values for five variables. The 
growlh rate of national income ill this 
simulation is 3.81 p.rcent, compared with 
3.10 percent in Simulation I. The growth 
rate of industTial prodction increases from 
4.58 percent to 5.08 percent. The effect on 
industrial consumption goods is greater 
than that on basic andl capital goods. One 
call conclude from this, as well as from 
Simulation I1, that a I percent increase in 
agricultural OUtuLt has the effect of increas­
ing the national income by a little more than 
0.7 percent. These results show that agricul­
ture call act to some extent as a stilnulus to 
industrial (level opment. 

, *fThe possibh elfects ol ,igricultttral output ot a rise ill the terms of trdtte io favor of ,tgrictltttreood'er cottd itioisof 
stlgitll itd tiiging tectoogies is discussed inl .tohni W.Nettor. ood Price Poli'," pp. 1-26. Ashok Mitra is. 
however, quitle emphtic ill his concltsion. ie writes. "t is not possibleio argue that. io Indii, the outult of most of 

the princip)al crops has respomndd positively to thfe shift it terms of tride ill fwour ofagticotture," See Ashok Mitra, 
firms of T de and Class Relations. p12 . 
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6 
CONCLUSION 

The primary focus of this study is on 
determining the effects of agricultural per-
formance on industrial growth. Agriculture 
influences industry in many ways. It provides 
the raw materials needed by agriculture-
based industries. It generates direct demand 
for the output of consumption goods in-
dustries. It creates indirect demand for the 
output of basic and capital goods industries 
through its effect on the savings and invest-
ment of the different sectors. 

In this report a model is constructed to 
evaluate these inttracting effects. Appro-
priate lag structures are also introduced, 
The model does not explicitly incorporate 
the demand for foodgrains that arises as a 
result of industrial growth. However, a part 
of this effect is captured through the food-
grain terms of trade. Thus the model does 
not directly answer the question of what rate 
of growth in agriculture corresponds to a 
given rate of growth in industry. It poses the 
question the other way around. It asks what 
the impact on industry would be if agriculture 
grew at a certain rate. Data covering 12 years 
are used to estimate the quantitative relation-
ships. It must be noted at the outset that the 
quantitative effects revealed by the data 
depend on the strategies of development 
that were actually adopted. 

The main conclusion that emerges from 
this analysis is that agriculture exercises a 
reasonably strong influence on the growth 
of industry. The simulations show that a I 
percent growth rate in agriculture can by 
itself generate a rate of growth ofO.5 percent 
in industry, This is a strong influence con-

sidering that industrial growth is not totally 
dependent on what happens in agriculture. 
However, because the ability to raise the 
agricultural growth rate is limited, industry 
cannot rely on agriculture alone to stimulate 
growth. 

The effects of agriculture's performance 
are felt by the consumption goods industries 
and by the basic and capital goods industries. 
The effect oil demand for industrial con­
sumption goods is direct. The effect on the 
output of basic and capital goods occurs 
through savings and investment. The savings 
and investment of the different sectors are 
affected by the size of agricultural output as 
as well as by the terms of trade between agri­
culture and industry. The effects on the 
output of the capital and basic goods in­
dustries are less strong than the effects on 
the output of consumption goods industries. 

Although agricultural output and the 
terms of trade both influence industrial 
output, this study shows that the net effect 
of a rise in the foodgrain terms of trade on 
the economy is negligible. The negative 
effect on the output of consumer goods 
industries is cancelled out by the positive 
effect on the output of the basic and capital 
goods industries. 

The importance of agriculture for industry 
lies not only in the raw materials supplied by 
agriculture but also in the demand for in­
dustrial output it generates. The quantitative 
estimates of the linkages show that the 
impulses generated by agriculture can have 
an important influence on the rest of the 
economy. 
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APPENDIX 1 

DEFINITIONS OF VARIABLES 

AQI: 	 Index of agricultural production; 
its I)ase period is tile triennium 
ending in 1961/62. 

DKIF: 	 Capital inflows; in 1960/61 prices. 

DMRMI: 	 Index of inedible crude material 
imports, except fuel; 1960/61 
prices, 

DSAVPU: 	Savings of the public sector; in 
Rs 10 million. 

FGTT: 	 Index of the terms of tra(e of food-
grains; I/P.-

GCF: 	 Gross fixed capital formation; tihe 
sum of G ii, (CFPC, and GCPU. 

GCFI Ill: 	 Gross fixed capital formation of 
households: in Rs 10 million, 
1960/61 prices. 

GCFPC: 	 Gross fixed capital formation of 
tile private corporate sector; in 
Rs 10 million, 1960/61 prices. 

GCFPU: 	 Gross fixed capital formation of 
the public sector: in Rs 10 mil-

lion, 1960/61 prices. 

IBKI: 	 Index of the output of the basic 
and capital goods industries; 1960 
equals 100. 

ICI: 	 Index of the output of ile con-

IQI: 

MKI: 

NAFG: 

NFGTT: 

NI: 

NYI: 

I: 


1: 

Pxg 
I' 


TT: 


sutner goods industries; 1960
 
equals 100.
 
Index of industrial production;
 

1960 equals 100.
 

Imports of capital goods (Rs 10
 
million) deflated by the unit value
 
index of capital goods imports.
 

Net availability of foodgrains: im­
ports of one year plus domestic
 
production of tile year before.
 
Index of the terms of'trade for non­
foodgrains: P /l, 

Index of nonfoodgrain production;
its base 	period is the triennium 

ending in 1961/62. 
Index ofnational income; in 1960/ 
61 prices. 

Price index of foodgrains; 1961/
 
62 equals 100.
 
Price index of finished manufac­

tured goods: 1961/62 equals 100. 

Price index of'nonfodgrains; 1961/
 
62 equals 100. 
Index of the terms of trade; the 
ratio of the price of agricultural 
commodities to the price of man­

ufactured finished products. 
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APPENDIX 2 SIMULATION TABLES 

Table 9.-Actual values of six endogenous variables, 1961-72 

Year NYI IQI IBKI ICI FGTr 17 

1961 103,51 109.2 114.4 106.6 100.00 100.00
 
1962 105.50 119.8 136.1 1011.0 101.94 99.32
 
1963 111.37 129.7 154.0 10.4 109.52 103.24
 
1964 119.77 140.8 :69.3 118.6 135.20 
 12120
 
1965 113.72 153.8 119.0 127.5 132.7r i22.16
 
1966 114.73 153.2 1:14.11 131.3 147.5,11 134.35
 
1967 194.12 152.6 185,1 125.7 179.53 148.20
 
1961 I.' '.70 163.0 
 199.6 131.9 152.27 135.90 
1969 139.14 175.3 212.6 145.3 147.57 139.14 
1970 143.98 1d4.3 222.6 154.1 1311.93 135.14
 
1971 145.50 
 186.1 230.11 159.7 134.37 124.75 
1972 143.62 199.4 250.1 167.2 147.62 130.98 

Sources: 	Calculations from data t India. EconozirSun'e;y various issues (Delhi: Controller of Publicitions, vat jolts
years); Reserve Balk of India, Report on ('urnncy andFinartnce, variotusvol ioes (Bloinhay: Reserve Bank of 
India, various years); R. N. LII, Capital Fornationand Its Finuncirkq in India (Columhi a.Mo: South Asia 
Books. 1977): Vidya 'itre, "A Stittly of rttieds ittInlia's Itnports:1960-61 to 1974-75," Econoottwand 'nlitital 
Weehly May 9.1981. pp.1151-862; and Isher .1.Ablue,,aliL lhehiatorofPries ann Output in India adras: Th 
Macmillan Comtpany of Indhm, 1979). 

Notes: NYI stands fortlw inde\ ofotionll incoe Itisit1960/61 prices. IQI stils forthe inde\ o i;.dtstrial
produclttol; 19160 ei(it.ls 100 IBKI statids forthe index (i thei(utltt ofthelhsic ,tit1caital goods
indttstries; 19t equas to. ICIstints for ilthe ulpit,, 1960oft1woutput otlhe (oi.iiier goods inldutstries; 
equ(Ials 1I0. FGI'! l.ands forthe inle. ofltt( teris oitrade fur iloodgraiins. deined as thte ratio of the price
inde\ of foodgrai's (1961,012 e'itIals I0) toO' price ide of atitiutctured goods (1961/62 equAls 100),
I stIlanis forthe indtv\o the trins de ined ,isIlti- of the price of agricultural commtodities toottrade, rati 

the pric ofiih ctt- d finished prolilttits.
 

Table 	10-Predicted values of six endogenous variables, Simulation !,1961-72 

Year NYI IQI I KI ICI FGIT IT 

1961 105.09 115.45 130.99 102.15 101.24 100.53 
1962 107.22 124.2(0 140.817 112110 113.22 11013
 
1963 
 111 03 131.35 152.33 I I .51 125.04 113.94
 
1964 119.17 118[t.42 162.97 119 89 129.41 119.84
 
1965 113.49 1'li.31 181.74 128.77 122.65 114.11
 
1966 113.84 152.19 1H3.50 121.71 155.61 134.95
 
1967 126.42 156.16 193.19 162.49
126.19 	 140.111
 
1968 
 129.24 167.22 206.74 13722 141.45 121.77
 
1969 134.02 1611.98 204.28 145.16 1413.92 136.27
 
1970 
 142 93 1WHO9 22.11 141197 142.76 129.42
 
1971 145.72 1809.13 233.65 16013.82 140.119 130.67
 
1972 141.49 194.09 237.911 166.24 147.57 137.76
 

Sources: Calcilatitons frotm ilatlill ;!.lia, various issues(()elhti:Fcorlonlc Siane-: Controller o l'uhlictions, various 
years);Reser've BIank of Infimt Report on ('iTrrenrf and Fioance,various v(l[liites Reserve IIAk of(lBoiutbay: 
India. various years):It.N. I.ai. 
Cupial Fornation and ItsFitnancutg,inIndia (Colutnbia Mu: South Asia 
Books. 197/7); "A Study lirf'enis it India's Iports: 1960-61 ollhicalVidya Iitre. to 1974-75." Ecotoo'cand 
,Veehly May 9.1911,pp. 8151-1162: Isher I.Aluwalia.leltavitoroflricesaunt and Output lit India(Madras: The 
Macmillan CoulinN1 idii, 197')o 


furthe itih(,\ isitiNotes: 	 NYI staiils otf natintl ill(iiw: it 196161 lrie-s.IQIstids for the index ofindtusrial 
lrod ctlioll. 1900( llls ()o.IBKI stands for tie Ill(l](\ catitl goodsot te ollpitllot tilelmsi' andil

ifilihstitis; 0I0 stainds hillof hpitnte190 eq al W11 or till- inh\ theilit cOllsitlr gools inllstrirs;' 1960 
eqitaIs 100. i I;I I sh tds hr liIv iled'. of the ternls it Ir,idt, as the ratio ottie pricefor oodgraitis. drined 
indes lifloidgrlius (1961 62 e(luals 10) totiw pticeinh'\ of nhtutiuactured goods (1961,62 ejtIals 100).
IT stainds for dit, indx of tihetertis i urale, ihleitd as the ratio of the pric of agricultural cuomtniolities Io 
tlhprice ofinattitcttl Ihistfnihed produlcts. 

Silntilatiut I is !h.,iasic uiiidel described ill lhw t(.\t. 
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Table 1 1-Predicted values of six endogenous variables, Simulation 11, 1961.72 

ICI FGIT TTYear NYI IQI IBKI 

100,531961 105.09 115.45 130.99 102.15 101.24 
1962 107.22 124.20 140.137 112.00 113.22 110.83 
1963 111.59 131.35 152.33 115.51 124.69 113.79 
1964 119.60 138.97 163.68 120.39 128.38 118.98 

1965 113.49 151.34 181.46 129.20 122.91 114.44 

1966 113.88 152.31 183.74 128.69 155.68 134.98 
126.44 156.22 193.27 126.25 162.60 140.891967 

!968 129.26 167.211 206.81 137.25 141.52 128.82
 

1969 134.03 169.01 204.33 145.18 148.97 136.28 
1970 142.94 180.91 224.91 148.99 142.80 129.45 
1971 145.73 119.115 233.68 160.83 140.92 130.69 
1972 141.50 194.09 237,99 166.25 147.59 137.77 

Sources: Calculations fromt ndia, Economic Survey various issuesj Delhi: Controller of Piublications. variousdata inI 

years); Reserve Bank of India, Report on Current'
and Finance. various volunes (Bonay: Reserve Bank of 
India, various years); R. N. l.al. Capital Formation and Its Financing in India (Columbhia. Mo.: South Asia 
Books, 1977); Vidya Pitre. "AStudy of Trends in India's Imports: 1960-61 to 1974-7S," Economic and Political 
Weehly May 9.198 I,pp. 851 -862: and lisher J. Ahliuwalia, BehaviorofPricesand Output in India (Madras: The 
Macmillan Company of India, 1979). 

NYI staunds for the index of national income; it is in 1960/61 prices. IQI stands for the index of industrialNotes: 
I, the output of the basic and capital goods
production: 1960 equals 10. lKI stnds for the index off 

inlustries: 1960 equals 100. ICIstands for the index of the outuit of the constumer goods industries; 1960 
equals 100. FRT. stands for the index olf the terms of trade for foodgrains, defined as the ratio of the price 
index of loodgrains (1961/62 equols 110) to the price index of manufactured goods (1961/62 equals 100).
 
'I-Stllds for the illdeofthe terms (Xtrade, defined as Ihe ratio of the l)rice of agricultural comnodities to
 
the price of nianulacltrIul finished pirolucs.
 

Simulation IIails a I lercent inctrease in foodgraiii andinonfoodgrain outlput in 1963 to the basic model
 
descriled in the text.
 

Table 12-Predicted values of six endogenous variables, Simulation Ill, 1961-72 

ICI FGTT Ir
Year NYI IQI IBKI 


1961 105.09 115.45 130.99 102.15 101.24 100.53
 
1962 107.22 124.20 140.87 112.00 114.22 111.27
 
1963 111,O6 131.43 152.55 115.42 125.24 113.98
 
1964 119.411 138.45 163.01 119.92 129.51 119.89 
1965 113,50 151.34 181.79 128.711 122.69 114.13
 
1966 113.88 152.21 1113.53 128.72 155.64 134.97
 
1967 126.43 156.17 193.22 126.19 162.52 140.83
 
19611 129.25 167.23 206.75 137.23 141.46 128.78
 
1969 134,02 168.99 204.29 145.16 148.93 136.25
 
1970 142.93 1130.89 224.1313 148.98 142.77 129.43
 
1971 145.73 189.114 233.65 160.112 140.91 130.68
 
1972 141.49 194.09 237.98 166.24 147.511 137.76
 

Sources: Calculations from data in India, F/conornicSin'e1 various issues) l)elhi: Controller of Publications, various 
Reserve Pank of I)dia, Report on Currency and Finance, various volunes (Bolllhay: Reserve Bank of 

India, various years); 
years); 


R.N. Lal. Capital Fortnation and Its Financrig in India (Columbia, Mo.: South Asia 
Books, 1977); Vidya Pitre. "AStudy of TreMs in ldia s hinports: 1960-61 to 1974-75," Econornicandl'olitical 
Weekly NU.y 9,1981. pp. 151 -062; aindIsher J.Ahluwaiia,lh havior olrices and Output in India (Madras: The 
Macmillan Company of India, 1979). 

the index ofindustrial
Notes: NYI stands for the index of national incoine; it isin 1960/61 prices. IQI stands for 
stands for tI index of the outllut of the hasic and calpital goodsproduction; 1960 equals 101 IBKI 


industries; 1960 equals 100.ICIstands foriteindhx oflhe outpult
of the consumer goods industries; 1960 
equlals Ft;TT stands lor of trade for foodgraiis, deind as the ratioof tie lrice 
index of foodgrains (1961/62 equals 10)1 totw pricindex of maniulactureud goods (1961/62 equals 1(0). 
'ITstands forthe index of he terms of trade, tlehii(il ,is 

11). the index of thi tertis 


of the price of agricultural cotniodities to 
the price of aauilactured finished priducts. 

Sitoultion IIIisthe hasic model descrileid ilthe text 

tliratio 


with the foodgrain terms of trade raised Iwone in
 
1962.
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Table 13-Predicted values of six endogenous variables, Simulation IV, 1961-72 

Year NYI IQI IBKI ICI FGT TIr 

1961 102.23 14.34 130.99 99.22 110.23 03.88
 
1962 105.97 121.56 138.33 108.43 120.42 111.86
 
1963 109.96 129.41 50.43 112.93 124.92 112.32
 
1964 113.70 136.44 160.20 118.38 128.37 18.92
 
1965 117.96 144.90 173.08 123.46 131.11 121.96
 
1966 123.94 158.26 194.117 129.49 133.99 123.23
 
1967 127.59 164.75 200.89 138.54 143.23 132.74
 
1968 130.24 168.22 204.54 142.82 148.48 134.98
 
1969 132.99 171.90 209.67 145.65 149.78 134.69
 
1970 137.12 179.48 222.01 149.00 149.46 133.37
 
1971 140.45 184.61 227.77 154.94 152.91 136.48
 
1972 143.60 119.13 233.60 159.04 155.31 141.18
 

Sources: 	Calcurlations Irnn data in Intia, Econowic Sun'ey various issues) Delhi: Controller of Publications, various 
years); Reserve BIank ol Inudia, Report on Currency and Fioce. various volumes (Borihay: Reserve Bank of 
Inlia, various years); R. N. Lal, CapitalFormation and Its liflncinq in India (Colubthia, Mo.: South Asia 
BooLs. 1977); Vidya Pitre, "AStudy of Trends in Itlidi's Ihports: 1960-61 to 1974-75,' EconoricandPolitical 
Weehly May 9, 198i1, p ) 85 1-862; anl Islier J. Ahlutwalia,. BehaviorofPricesand OutputI'r India(Madras:The 
Macrmillan Company of India, 1979). 

Notes: 	 NYI standls for the rlndex of nataional inicomte; it is in 1960/61 prices IQI stands for the index of industrial 
p)roduction; 1960 eqials 100. IBKI stands for the inide, of the otutlut of tile basic and capital goods
industries; 1960 e(luals 100. ICI Stanils for the ilsex of the output oifthecotisitrer goods industries; 1960 
etlals 100. F(ITT stands for the index of the terms of trade for lcodgrains, ilefinel as the ratio of te price 
index of foodgrains (1961 '62 equals 100) to the )ri(' indrles of muianiulactured goodis (1961/62 equals 100). 
1' stands for the itln-e. of rte terms of trade. defined as the ratio of the trice o1 agricultitral coririotlities to 
e price of lnldttafacttredl litnislienl irodlucts. 

Situlation IVis the lasic tiodel (lescrilelI i rie t(ert with atrernd line adldel that shows agricultural output
inctrealsing stemllily. 

Table 14-Predicted values of six endogenous variables, Simulation V, 1961-72 

Year NYI IQI IBKI ICI FGTT Tr 

1961 105.65 115.45 130.99 102.15 100.96 100.34 
1962 108.52 124.73 141.56 112.49 111.64 109.711 
1963 113.13 132.48 153.52 116.90 122.21 114.72 
1964 123.01 141.32 166.91 122.26 126.04 117.59 
1965 117.33 151.73 185.35 132.95 120.75 112.47 
1966 111.39 156.083 1117.113 133.111 151.53 132.12 
1967 132.52 160.511 197.815 131.60 157.24 137.41 
1968 136.47 173.18 213.26 144.19 131.75 123.00 
1969 142.61 175.79 211.11 153.99 139.02 130.62 
1970 153.29 189.28 233.75 159.23 130.64 122.40 
1971 157.43 199.91 2,14.21 173.27 125.811 122.32 
1972 153.66 205.51 249.73 1110.62 135.411 130.66 

Sources: 	Calculations from dat a inI India, EcotoncStrve3'.various issus()tIeDIii: Coitroller of Pulhlicdtions, various 
years); Reserve Blatk of India, Report on Curren', iand Finance. various volumes ( oInbay: Reserve Blank of 
Inil. various years); R. N. l.l, C'upttal Formation and Its Financin,, in India (Colurmbhia, Mo.: South Asia 
Books, 1977 ); Vinlya l'itre, "AStudy of-Trends itt India's Itmpurts: 1960-61 to 1974-75," Econornic(ndPolitical 
Weekly May 9. 19111,1p). 15 1-1162; aind Isher J. AIlunsalia, Behavioro/Pricesand Output in India(Madras: The 
Macmillarn Coumpatny of Irlia, 1979). 

Notes: NYI stands for tihe index eofnational irncomire; it is in 1960/61 prices. IQI strl(s for the index of irlnustrial 
liro(hilction; 1960 equhals 100. IBKI stands for tih indt'x of Ilit' irtitlrirt of the Iasic and calpital goods
inlstries; 1960 equlials 100. 1(:1stalds for te ifdrleX of the. outpult of the coisurrier goods inlustries; 1960 
(,quals 100. 1:61 stands for ilii itoh' lof the teirts of trad(e for foodgrains, (llinie(I as the ratio of thie price 
index of fo(ograirts (1961.62 eItals 100) to tllIri lde tnnntrfcitrre(i gools (1961/62 equals 100).iles of 
-r stlands for tIht' index of the tetirnS of rdle, (lefi1ne(I aS the rtiO of the Itrice of agricnIltural connodities to 

the price of lritflac:tured lilnishel prolucts 
Sillitlat;Ol V is the hasic mlodel lescrilbed ill the text with Ihle growth rate of agricunlture itncrease(I by I 
percent. 
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APPENDIX 3 

FIGURES COMPARING ACTUAL 
AND SIMULATED VALUES 

Figure 2 - Index of national income, actual and simulated, 1961-72 
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Figure 3-ndex of industrial production, actual and simulated, 1961-72 
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Figure 	4-Index of the output of the consumer goods industries, actual and simulated, 

1961-72 
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Figure 5-Index of the output of the basic and capital goods industries, actual 

and simulated, 1961-72 
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Note: 	 Simulation I is the bIasic model dvscribed in the t,\t. Simulation V use, the model but increases the growh 
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Figure 6-Fooograin terms of trade, actual and simulated, 1961-72 
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Figure 7-Terms of trade, actual and simulated, 1961-72 
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