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PREFACE

The importance of relative movements of agricultural prices in determin-
ing the pattern and rate of economic growth in low-income nations has
been neglected by development economists. This neglect traces in part from
a lack of appreciation of the nature of the cconomic transfonmation from
a predominantly agricultural to a predominantly industrial cconomy and a
failure to see the multiple role that price. play 1n that process. Agricultural
prices not only influence the level of production in the agnicultural sector,
but also profoundly nfluence income distribution between agriculture and
nonagriculture and between various income strata as well. These influences
in tum affect the processes and rates of capital formation in the respective
sectors.

The fact that low-income cconomics are, in general, dominated by the
agricultural sector, both with respect 10 use of resources and output, lends
special emphasis to the agricuttural sector in capital formation. As a conse-
quence of these forces, one of the key questions of development is that of
how income may be tranderred from the agricultural sector to provide for
the rapid development of the nonagricultural sector. A rapidly developing
agriculture can facilitate such transfers and thereby provides one of the
important reasons for developing the agricultural sector. But also of im-
portance is the provision of mechanisms for bringing about the desired
transfer of resources.

Various economics, depending on economic and political exigencies, may
choose different methods. One that has played an important role in some
economies is that of changes in price relationships. It is with this aspect of
the question that Ashok Dir is concerned and which he treats through data
from the Indian cconomy. His study commences with a description of price
relationships, proceeds to analysis of the forces affecting these relationships,
and then draws conclusions concerning their implications to the develop-
ment process.

Ashok Dar's study of the doniestic terms of trade in the Indian cconomy
is one of a scries of studies of agricultural prices being carricd out at Cornell
University as part of a USAID-financed contract for research on agricul-
tural prices. We arc grateful for the assistance provided by the Rural and
Community Devclopment Division of USAID and, in particular, to Douglas
Caton and Louis Gill of that Division.

The broad program of study, of which Ashok Dar's work is one pact,
covers 3 major areas of enquiry: the role of prices in intersectoral income
and capital transfers; the effect of price relationships on agricultural pro-
duction and marketings and; the factors affecting urban prices of agricul-
tural commodities. Thus in total, these studies are concerned with the effects
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of agricultural prices on the nonagricultural sectors of the economy, with
their effects in the agricultural sector, and with the manner in whick ag:i-
cultural prices are determ.ined. Over the course of the contract a substantial
number of studies will be carried on in various countries and dealing with
various aspects of the processes. At the completion of these studies an cfort
will be made to pull them together into an integrated view of the ~ole and
funcioning of agricultural prices in the development process.

A basic objective of the_contract with USAID for the conduct of this
research is not only to produce useful research results but also to provide
structured research experience to yvoung rescarch persons so as to enlarge
our pool of trained manpower for the analvsis of such problems. For this
purpose the rescarch in this project 13 accomphshed primarily through the
use of Ph.D. candidates at Cornell University who use the specific studies
conducted as Ph.D. dissertations. The «ehimition of the overall project has
purposefully been kept broad and flexible to facilitate the attainment of
this additional objective. This study by Ashok Dar is part of that program
and is drawn from his Ph D dissertation, of the same title as this mono-
graph, coinpleted at Cornell University in 1967.

Ithaca, New York John W, Mellor
November, 1968




Domestic Terms of Trade and Economic
Development of Indiat

Ashok K. Dar*

- Chapter 1.

Introduction

Statement of the problem

This study is concerned with change and causcs of change in domestic
terms of trade in the Indian cconomy. The analysis relates to the initial
stages of Indian cconomic development and consists of years 1952-53
through 1963-64. In view of the paramount importance of {ood grains in the
Indian cconomy, major emphasis has been placed on analyzing food-grain
prices anJ their relationship to industrial prices. The effect of changes in
prices of industrial raw material crops on prices of industrial goods has
abo been studied. The movements of different prices huve been studied to
determine the pattern of domestic terms of trade.

Importance of the problem

A movement of domestic terms of trade constitutes one of the means for
shifts of income from one sector of the economy to another. If one sector
of the economy is more efficient than another, the rate of growth of the
entire cconomy is affected by transfers between the two sectors. Through
its effect on incomes, a movement of terms of trade between agricultural
and industrial sectors in India may prove to be a crucial factor in the rate
of capital formation for thc economy. Further, an analysis of causes of move-
ment of prices is important in bringing out the force of various government
policies on rices. A critical evaluation of the effect of policies provides in-
formation for future economic planning towards the objectives of stable
prices and economic growth.

® Former rerearch anociate, Department of Agricultural Economics, New York
State College of Agriculture at Cornell University. Presently economist, Indicative
World Plan, Food & Agriculture Organization of the United Nations, Via delle Terme
di Caracalla, Rome. ltaly.

t Adapted irom a thesis pretented to the faculty of the Graduate School of Comell
Unixmity.P{une 1967, in partial fulfillment of the requirements foe the degree of
Doctor of Philosophy.
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Objectives

This study has 2 main objectives. The first is to determine the inovement
in prices of various commodities, and thereby measure the extent of change
in the term. of trade between the agricultural and industrial sectors in
India. The second is to evaluate the effect of various real and monetary
factors on the prices of different commodities. Imjlications to policy de-
cisions and to the thecry of development are alvo drawn from the empirical

analysis.

Methodology

The methodology used for analysis of the food grains and other agn-
cultural prices is mamly mixed estimation. The inconelasticity of demand
estimates are taken from cross-scction data and then arc used as a prior
estimates for determining price relationships fromn time-series data. In view
of heavy dependence on rainfall, production has been taken as a prede-
termined vanable. For industnal prices, where the texule industry is an-
alyzed 2s a case study, a 4-cquation system explaining the cost and demand
factors is used. To drtcrmuns the movement of terms of trade, both regres-
sion and nonparamctric methods has e been applizd. For considering the
aspects of stabil:ty of different prices, various methode ‘rnzluding that of a
second-order difference equation arc applied.

Sequeace of the analysis

The next chapter covers the analvsis on the movement of different prices.
The analysis includes the estimation of trend in prices by regression meth-
ods, detcrmination of movements of terms of trade by nonparametric
methods and, finally, calculations regardirg the growth rates of prices and
production of various commoditics Chapter 111 is devoted to the analvsis
of causes of changes 1n prices of food grains and includes the development of
methodology which is also applicd to analysis of prices of industrial raw-
matenial crops in Chapter IV Chapter V* deals with the measurement of
stability behaviour of various prices A preliminan: analysis of all industrial
prices and a detailed cvaluation of textle prices 15 considered in Chapter
V1. Finally the conclusions are summarized in Chapter VIT under the head-
ing of the 2 most unportant items studied, namely. analysis of prices of food
grains and causes of change 1n domestic terms of trade.

Chapter II.
Price Trends in India, 1952-53 to 1964-65

This chanoter desaribes the price movement in India of various commodi-
ties for the period 1952-33 to 1964-65. The data pertain to wholesale
prices and are presented in the form of index numbers issued by the eco-
nomic advisor to the government of India and as reported by the Reserve
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Bank of India. The indexes are compiled from weekly, wholesale price quo-
tations to the government from important markets for each commodity in
different regions of the country. Tuie collection and processing of the data
are systematic and well organized at the state and the central levels of the
government.

In 1952-53 th> government of India commenced a new series of index
numbers of wholesale prices, with 1952-53 as the base year. This new
senies, which has a broader and better coverage than carlier ones, began
after the years of the Korean War boom in prices Abo. it was preceded by
2 unusually poor crop vears, 1950-51 and 1951-52. The last vear of the
peniod, 1964-65, was an unusually good crop year, just before the extremely
poor years of 1965-6b and 1966-67. In gencral, the period studied appears
o have a relaavely normal sequence of years at the beginning and enrd. This
is of importance in studving short-term price trends of agncultural com-
modities, the production of which is sharply altered from year to vear by
the vagaries of weather. In a short series, major deviations at the ends of
the series have particularly great weight in dctermining the slope of the
series.

Two method arc emploved to estimate the movement of domestic terms
of trade for the period 1952--53 1o 1964-65. In the first method, trend lines
have been fitted scparately to the data on prices for different commodities,
and then a comparison made of the relative rates of growth in various
prices. The second method comprises of directlv estimating the trend in the
relative prices by the application of nonparainetric tests. The two methods
are discussed below.

Method of fittiug regression lines

Lines arc fitted to the prices of important 2¢ricultural and industrial com-
modities by the least squares procedure. The main problem in using this
methodology are the crrors that may arise in fitting a straight line to a
fluctuating price series. To a significant extent, the fluctuations exist be-
cawse an agricultural cconomy is subject to the vagaries of weather. To
the extent, however, that different prices react similarly to the good or bad
montoon, a meaningful comparison of different price trends is possible.
Thus, a bad monsoon or an increase in moncy supply is likely to increase all
prices and the cocfficients of all the prices would be biased upward, making
a comparison of cocfhicients plausible.

Another problem confronted in the method of fitting lines is the possi-
bility that diffcrences in trends are not statistically significant This diffi-
culty arises in any cconomic series of a short period where the chance of
widely different price serics is small and where deviation from the trend
may be quite large. For example (as shown later), the trend coefficient for
food-grain prices is csimated at about 2.2 and that for textiles at about 2.8,
The deviations leave little or no statistical support for an argument other
than that relative prices between grains and textiles have remained constant.
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To check the validity of such results, it was necessary to use the nonpara-
metric procedures.

Table | and figurc | present the data on wholesale prices for different
agricultural and industrial commodities in India for the period 1952-53 to
1964-65. Cercals and pulses constitute the group under food grains, fruits
and vegetables and milk and ghee comprise other food commoditics, while
oilseeds ard fibres are the major industnal raw matenal crops. Table 2 pre-
sents the cocfficients of trends of the different groups of commeodities with
the respective weights showing the relauve importance of cach commodity.
The data arc arranged in descending order of rate of growth.

Figure 1. Movement of prices of various commodities, Indis, 1952-33 to 1084-6S.
200~

Metel prodects
————— Fidres
Teatiles

------- ntermediols menufoctwee
—_—— Chemicele

190 -

tades of prices

80 4 i i A A n 1 i i A A i
1982 '3 34 ¥ ‘4 W W W W ‘& W W v

Yoo
Sowros: Table 1. (Yeurs shown are for yves comaencing July 1.)
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Figure 1 (continued)

The highest rate of growth in prices is for metal products. The second
highest growth rate is for oilseeds, which constitute an important industrial
raw-materials crop. At the bottom of the list is cereals. The different food,
industrial raw-matenal, and industrial zommodities are intermixed in the
list. Using the weights from table 2, a weighted average price trend for
pulses and cercals provides a price growth rate for food grains of about 2.3.
Likewise grouping oilseceds and fibres to represent industrial raw-material
crops, provides a price growth rate of about 3.6. Finally, taking into account
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Teable }. mdwmamm

India: 1932-53 10 196465

Comemodity 1932-11953-11954-11955-1 1956 1957-| 1958-] 1959 | 1960-] 1961 1962_| 1963. 1964-

31341 551356 ] 57| 58| 59| 60 61 | 62| 63 | 64 | s

Ceresls ................ ceeveen. 100 98 80 76 9% 101 107 104 104 102 106 116 139
Pulses .............. e o] 100 91 39 62 81 83 104 94 93 92 105 115 res
Fruits & vegetables ...... ... seeee] JO0 10797 100 g2 a14 117 128 119 138 136 141 179
Milk & ghee .......... seereceeeee] 00 99092 90 100 105 107 13 116 116 124 138 147
Oil seeds ............ eereeeeesed (10001240 92 85 1200 120 127 135 150 1S 131 154 e
Fibees ... . 000000 ceeeenan e[ 1000102108 106 116 118 108 115 132 138 129 133 1es
Intermediate mfn. ... .. e, o 38 97 100 11107 110 114 131 139 139 140 1en
Textides .............. foreesceeeef 1000100104 102 108 107 103 108 126 16 126 128 133
Metal products ....... ceeeniat oeef 1000107109 118 130 141 143 144 148 152 160 163 170
Chemicals ..... . 0 ] ceeeennn e[ 10095 94 92 93 58 107 107 104 111 il 118 oy

—_— e e —

Source: Reserve Baok of India Monihly Bulletin, various moaths and years, 1953-5¢4 10 1965

-66. Bombay.



Table 2. Estimate of tread for prices of varicus commadity greups
India: 1952-33 to 196364

v Base yemr: 1932-33
No. Commodity
Trerd Growth
Weight® va'as ratet
1. Meral predgucts ..oooiiuaa..., 12 59 4.4
2 Y T 60 53 4.3
3. Intermediate manufactures ...... 41 4.4 38
4. Fruits & vegetables .............. 23 39 33
s. Fibees ..............iivvnnnn.. 61 36 3.0
6. Milk & ghee ... ............... 84 3.1 29
7. Pultes ........ .....vvuvin. 43 28 2.%
8. Textiles ................ eeeen 147 28 25
9. Chermseals ............... SR 2.2 2.1
10. Cereals .................. ..... 192 20 20
Source: Table .

® Weights bated on citimated marketable surplus of all commodities: thus, agncul-
nural commodities consumed without pasting through a market, not taken into account.
These weights used by government of India and given in Index of Wholasale Prices in
India. A different weight system, e g., one based on acreage or wtal production, would
give more weight to food grains relative to other <rops. However, foe study of market
prices, weights based on marketings secmed most appropriate.

1 In percent per year; estimated by dividing trend coe Scient by average pnce index
fue each commodity.

the high weight of textiles in the industrial commodities as well as the low
price trend for textiles, the coefficient for industry falls betw een food grains
and industrial raw-matenal crops at ahout 2.9,

Noaparametric method

The data for ratios of prices are tested for the existence of and sign of
trend by a nonparametric method. The method is primarily used for a short
series and does not assume any specific form of relationship between the
vaniables. It consists of “‘ranking” each obsenation and computation of
positive scores and of Kendell's rank-correlation coefficient (20, 22). The
3 sets of data terted by this mcthod are the relative prices of food grains o
all nonfood grains, f~..d grains to 1ndustry, and agriculture to industry.

Relatice prices of food grains to all nonfuod grains: * Table 3 and figure
2 (part A) present the ratio between the 2 price indexes for the period 1952~
93 to 1964-65. The calculations show that the total xores S = 8, and rank
correlation cocfficient vurks outas 0. 1.

The conclusion appcars to be a slight trend movement against the prices

! Food grains include items 7 and 10 in table 2. All nonfood graea includes all jtesns
except 7 and 10.
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Teble 3. mammmumhﬁmmmmdwm
India: 1952-33 to 1964-63

Price indices® Ratios
Years . .| Food grains: .
. All noafood Food grains: grunt’ | All agriculture:
Food grains |All agriculture " Industry industry dl‘:;p'::od ind
(1) (2) (3) (4) (5) (2)/(5)=(6) | (2)/(8)=(2) | (3)/(5)=(8)
1952-58 ........ 100 100 100 100 100.0 1000 100 )
1983-54 ........ 9?7 10?7 104 100 97.0 93.5 1002
195435 ........ 76 9% 99 102 74.5 765 9.1
1935-56 ........ 73 88 97 100 730 75.3 30
1956-57 ........ 9 104 108 106 87.7 . 858 38
1957-58 ........ 97 107 m 108 898 87.6 9.1
1958-59 ........ 106 114 11 108 98.1 957 105.6
1959 60 ........ 102 116 116 12 91.1 87.6 :03.6
1960-61 ........ 102 i23 129 124 823 788 29.2
1961 62 ........ 100 123 131 12 78.7 76 4 96.9
1962-63 .....,.. 106 123 131 129 822 81.0 95.3
196764 ..,..... |16 131 134 131 88.9 84.3 100.0
1964 65 ........ 144 185 150 19?7 ' 103.1 9’8 1131
Source: Roserve Bank of India.  Monthly Bulletin, various mon ths and years, 1953-5¢ 1o 1965-$6. Bombay.
¢ “Price indexes” arc weiglited werage of g in talde 1. “Food grain." ture” inciudes

itenas 2, %, 5,6, 7, and 10 and “A!l nonfond grains

is all items except 7 and 10,

include iterns 7 and 10, “All lsrkul

“Industry” includes items 1, 3, 8, and 9.



Fi 2. Movement of relative prices between foodgrains, all nonfood graias,
o M,an:mm.ldwl“wblm.

140
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120 P
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Sower: Tabls ). (Years shown sre for year commenciag July 1))

o

of food grains during this period. This is consistent with the relative rates of
growth calculated from fitting of least squares trend lines.

Relative prices of food grains to industry:* Table 3 and figure 2 (part
B) give the ratio between the 2 price indexes for the period under consider-
ation. The application of thc nonparametric test gives the total score
S = — 2, and the rank correlation coefficient = — 0.026.

The broad conclusion shows no positive or negative trend between the:
prices of food grains and industrial goods. Thus the terms of trade consist

3 Industry includes items 1,2,8, and 9 in table 2.
13



only of fluctuations for the period 1952-53 to 1964-65. Our earlier results
from fitting trends showed that the industrial prices rose at a higher rate
than the prices of food grains. Thus, we may conclude that the terms of
trade between food grains and industrial goods have large fluctuations with
some indication of trend in favor of industrial goods.

However, it may be pointed out that the main increases in food grain
peices appear to be in the last 2 years. If we were to exclude these, the test
would be as follows: the total scores S = — 13, and rank correlation co-
efficient = —0.24. This result shows that, except for the last 2 years, the
trend was slightly against food grains. Also, it incidentally brings out the im-
portance of the time period considered while determining the value of trend.

Relatice prices of agriculture to industry. Table 3 and figure 2 {part C)
present the ratio between’ the 2 sett of price indexes. Calculations made for
the purpose of testing the data s'1ow the total score S — + 14 and the rank
correlation cocfficient as ( +0.2).

The conclusion appcars to be that at about 15 percent level of sig-
nificance, the terms of trade between agnculture and industry, have been
slightly in favor of the agricultural sector. Thus we find that the tendency for
food gr-ins to demonstrate either no trend or perhaps a slight downt-end in
relation to industrial prices is more than counterbalanced by the upward
trend of the nonfood-grain agricultural commodities. In this respect the 2
tests are consistent.

Coundusions

The terms of trade have moved towards the agricultural sector in the
period under consideratian. The main re son for this movement, however,
is that the indusirial raw-material crops, which cairy a heavy weight in the
index, as well as fruit and vegetables and milk and ghee, moved up in price
much more rapidly than food grain prices. Food grains showed the lowest
trend in prices for the period under consideration. However, a nonparametnc
test shows no significant diffcrence in the t.end for food grains and that for
uidustrial products.

The agricultural commodities for which prices trended upward most
sharply were those with relatively high income clasucities of demand. One
should expect the demand for these commodities to increase more rapidly
in a period of rising per capita incomes, than for food grains with their less
elastic deinand with respect to income. This emphasizes that agriculture does
much more in a situation of cconomic growth than just supply calorsics to a
growing population. The roles of supplying industrial raw matenals and
f~ods with 4 nigh income clasticity of demand arc also important. The Indian
economy has coviously had greater difficulty in expanding the production of
these other commodities in proportion to the demand for them than it has
had in increasing production of food grains.
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Chapter I1II.
Causes of Change in Food-Grain Prices

Food grains are a major item in the budgst of most Indian consurners,
hence fluctuations in food-grain prices vitally influence the economic health
of the country. Further, changes in food prices may affect wages in the in-
dustrial sector, since food is an important wage-good, and a rise in wages
may lead to cither inflationary pressure in industrial pnces or a decrease in
industrial profits. On the other hand, a large part of the population are pro-
ducers of grains and thus their income, consumption, and savings are vul.
nerable to variations 1n food-grain prices. These possibilitics show the stra-
tegic role of the food-grain sector and indicate nced for a careful analysis of
the causes of price behavior in the food-grain cconomy.

In India, year-to-year vanations in weather arc extreme and induce sub-
stantial fluctuations in agricultural production and prices. However, a pre-
liminary study of price relationships shows that other factors are also at work.
Most important, de- clopm=nt ¢fforts have increased per capita incomes with
a consequent increa.+ in the demand for food. These activaties have also in-
creased the supply of money. Most of the developing countries find them-
selves with budget dcficits and resort to “deficit financing”, which in tum
creates inflationary tendencics in the cconomy. The effect of increasing
money supply depends largely on the income classes or oocupations that
receive it. Moncy supply may also affect the rate of interest and the liquid-
assets pattern, whick in turn may affect the aggregate investment schedule
and hence, pricc levels.

Changes in imports =nd exports also affect food-grain prices. The govemn-
ment of India has been using several million tons per year of grains imported
under the P.L.. 480 agrcement with the government of the United States.
These quanitics add in cffect to the supply of grains and hence modify the
prices of food ~-ains.

The basic methodology of this study of the determinants of food grain
prices is to develop the relevant vanables into a single equation model. A
substantial numbcr of models were analyzed. It will facilitate discussion of
the various alternatives if the preferred model is presented first. Its compo-
nent parts will be examincd, and the effect and implications of various
alternatives w.!l be discussed.

The estimated cquation thought to be best specified for the purposes of
this analysis is as follows: (standard errors in brackets)

P =41484056 (D-S).., +2.25 (D—S),., +2.06M, — (1)
(0.08) (0.80) (0.35)
R=091,
where:

13



Tebls 4. Estizmates of per capita consursption of foed grains
India: for the base year 1949-50

91

Production® Changes Apparent Per capita
(for human consumption) Imports u:h coasumption Population coasumption
millions of leng tons d. toms
X 33,
30.4 32 +04 7 3575 0.13

Source: Dir. Ecoa. and Stat.  Bulletin on Food Statistics, 1949-50. Min. Food and Agr., New Delhi
® At 87.5% production.



P, = index of food-grain prices in the first week of April of year
(1)

D = estimated, aggregate, real demand for food grains for the year
commencing July 1;

S = estimated, aggregate supply of food grains for the year com-
mencing July I;

t — 1 = the ycar commencing July 1 preceding April 1 of the year (t):

t — 2 = the year commencing July | of the year pieceding t — 1; and

M. = toul money supply with the public, as defined by the Resene
Bank of India, in the first week of Apnl of vear (t).

The following sections will successisely discuss the measurement of real
demand and the derivation of D; the expected lag between production and
its price effect, and hence the reason for choice of April price as the depend-
ent vanable; the effect of money supply and the alternatives to including
M in the equation: the means of measuring changes in fam inventories and
the reason for and significance of the lagged variable t — 2: and finally the
international trade facton, inctading PL. 480 imports, which are included in
the supply variable S. '

Measurement of real demand

Let us fint concentrate on the problem of measuring the cffect of excess
real demand for food grains (over internal production) on prices of food
grains, on the assumption that there was complete absence of any other
factor. The relationship would be as follows:

Price of food = F (rcal demand for food grains — domestic production)

There are various problems that arisc in estimating this function. If we
assume that production is a given, nredetermined variable, the problem con-
sists of estimating the real demand for cach year.

We have attempted to estimate the demand for food grains each year,
allowing for changes in demand caused by income changes, but ho’ ling
prices constant. Thus, basically, our method consists of cstimating what
the demand for the commodity would have been, had the price been con-
stant during the period under consideration. Hence, but for the changes in
prices, if we know the consumption in the chosen base vear 1949-50, the
increase in income since then, and the relationship of income and consump-
tion, we can estimate the demand of the commodity for cach year.

The data for arriving at the basc-year, per capita consumption is avail-
able from arious official p. blications and is taken from the Bulletin on
Food Statistics .or our study. We have allowed 12.5 percent of production
for requirements for seed, feed, and wastage — a figure used by most Indian
economists and the Indian government. Table 4 presents the derivation of
the base-year, per capita consumption.

17



81

Table S. Estimates of food grains demand st constant and currest prices
India: 1949-50 10 1963-64

Yeans Per capita income | Aggregate® demand | Per capita income | Aggregate® demand
Population at current prices at current prices at constant prices at coastant prices
milions rupees mil. L toas rupees mil L tons
1949-30 ...... .. 3575 256.0 53.7 2506 53.7
1950-31 ........ 363.4 266.5 55.7 247.5 54.2
1951-82 ........ 369.6 274.2 57.4 250.3 55.4
1952-83 ...... o 376.1 265.4 575 255.7 55.9
1953-5¢ ........ 3829 278.1 59.9 266.2 59.2
1954-55 ...... .. 390.2 250.3 519 267.8 60.6
1955-56 ........ 397.8 255.0 59.6 267.8 61.7
1956-57 ...... .o 405.8 283.3 64.1 275.6 63.9
1957-58 ........ 4143 279.6 63.0 267.3 64.2
19°8.59 ...... .o 4233 303.0 69.2 280.1 67.2
1959.60 ........ 4327 304.8 709 279.2 68.6
1960-61 ........ 4420 325.7 748 2932 718
1961 62 ........ 450.5 3336 77.2 2943 733
1962.63 ., ..., 459.1 339.¢ 79.4 2944 745
1961.64 ........ <601 3707 84.6 2998 769
Sources Econ. and Swat. Bulletin om Food Stetistics, 1950-1965. Mia. of Food and Agr., New Deihl.

: (1) Dir.
fzf Reserve Bank of India. Monthly Bulietin, May 1965, p. 717. Bombay.



The ngures for increases in per capita real income are also available for
the period under consideration and are presented in table 5. Regarding the
estimate of income elasticity of demand for food grains from cross-section
dsta, the main source is the National Sample Survey. This survey is carried
for various years and for the different regions, and makes data on family
expenditures available. For a summary and a critical evaluation of estimates
derived from the National Sample Survey, see the study by Lele and Mellor
(10). We have used the clasticity recommended by this study, namely 0.5,
for our purposes.

Assuming the income elasticity of demand for food grains constant at 0.5
for the entire period, the corresponding estimates of per capita co.sumption
are obtained. Per capita demand can be multiplied by the estimates of
population for each year in order to arrive at the aggregate real demand
for food grains. The differences between demand and domestic production
and demand and total supply for each year are presented in table 6. Total
supply is defined as domestic production plus net ‘mports plus change in
government stocks.

At this point we can examine whether the fluctuations in the prices of food
grains can be adequately explained by the movements in domestic produc-
tion for a given year and the changes in real incomes of the population.
For, if the production and real demand could account for the vanation in
prices of food grains, one could stop a: this stage and hypothesize that the
influence of any other vanable is irrelevant.

Let Qp, 1., = production of food grains, in period (t).
Then, using the same notation as before,* we get

Pru-x = 87.65 + 2.01 (D - Q)' -1 - (2)
where R = 0.47.
A comparison with equation (1) shows that a large part of variation in
food prices is not explained by equation (2), since the value for R of 0.47
is much lower than that of 0.91 for equation (1).

Estimation of lag between production and prices

On the basis of the considerations that follow, we have hypothesized that
the production for a July-to-July crop year should be related to the price in
April of that year. One major consideration consists of purely theoretical
grounds for an “anticipatory’” model; the second major consideration is
mainly pragmatic, onc related to the market-arrival timing from one season
to another.

? Except that supply is defined as domestic production only (Q). In later equations,
effect of including imports and changes in government stocks will be introduced. It
will litthe affect s of fit or sire of ients.

19



Teble 6. Estimates of food-grain price indexes and demand-supply belances
India: 1949-50 to 1963-64

]
]

E
i

Index of April | prices Real demand | Money demand | Real demand
Years 1 Food minus domestic | minus domestic minus total
Cereals Puhes | grains pruduction production domestic supply
165233 yearly avernge =100 maillions of long tons

1949-50 ........ 9 79 89 +33 + 133 0.0
1950-51 ....... J 103 102 103 +85 +10.0 +4.3
1951-82 ....... 96 88 95 +9.3 +113 +6.0
1952-33 .00 1 ee 93 96 +46 + 62 +21
1953-5¢ ....... J 89 74 87 -08 - 0.1 -1.4
1954-55 ....... 68 48 65 +1.8 - 09 +05
89 74 87 +4.1 + 20 +2.)
101 74 97 +31.7 + 19 +0.9
97 82 95 +6.8 + 96 +54
99 95 98 +08 + '8 -2.6
104 89 102 +25 + 48 -1.2
9 88 97 +2.1 + 5.1 -1.4
103 94 102 +4.3 + 8.2 +10
107 103 106 +6.7 +11.6 +2.2
124 134 126 +85 +16.2 +23

11 4+4+
ONSL-0ON=-000WMLO
O=0icHiv=DioNwvONO

++44+4+ 1 +4

Suune: Dir. Econ. and Stat.  Bulletin of Food Statistics. Min. Fuod and Agr., New Delhi. 1951 to 1965.



1. Theoretical considerations: The problem consists of determining the
relevant time lag between production and prices of food grains. The ap-
proach to the problem is best formulated by Working (23) in his hypothesis
regarding anticipatory prices. The anticipations for future events are ac-
counted for by the hypothesis of a gradual process of dissemination of
knowledge among sellers and buyers. The scllers accumulate knowledge as
time passes and aiso act accordingly to the newly growing information.

Working's theory of explaining the changes in prices in a gradual manner
has been tested and found usable in the context of the Indian economy.
The work on India was a case study of the jowar market in western India
(9). The results reported were statistically very significant and showed a
clear pattern of the graduality hypothesized by Working.

From the analysis of Working and Lele it appears that the most relevant
month for relating price to production would be January for the kharif
crop season of Apnil to October, and July for the rabi crop scason October
to April. Since available production data will not allow separation for the
two seasons, the month chosen as the dependent variable was April, on the
basis of its being the midpoint between January and July and on the basis of
correlation coefficients for different months.

2. Pragmatic considerations: A great advantage in choosing the April
price is that most of the information on crop size for the preceding year is
available by April, and no adequate forecast for the next year can be made
by April.

If May or June were chosen as the relevant time for taking the price,
the next year's crop begins to affect the figures. This is particularly im-
portant in those regions where carly monsoon showers occur. The problem
of constantly changing assumptions about crop size becomes worse in the
later months. until circumstances begin to clarify again as the following
April draws near.

In our analysis below, we have compared the significance of correlations
using April prices and yearly average price, and the results show a signifi-
cantly lower relationship when the ysarly price is used.

Let L, = yearly average price, fo- the period (t).

Then, using the same notation as before, we get:

Li=7226 + 0.7(D — S)... + 09(D - S) (., + 1.24M, — (3)
where R = 0.65.

A comparison with equation (1), where the independent variables are
the same as in equation (3), while the dependent vanable is changed from
April price to the yearly average price, the value of the multiple correlation
cocficient has dropped from 0.91 to 0.65. Thus the earlier equation is not
only better specified (on theoretical and pragmatic considerations) but also
has considerably less variance.
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Moaey supply

Money supply with the public in India broadly includes currency and
demand deposits. The data, collected and published by the Reserve Bank
of India, are fairly accurate and reliable. Government deposits in the Cen-
tral Bank are excluded from the money supply primarily because the gove.
emment can always borrow any amount of funds from the bank and hence
any particular level at anv point of «me is unimportant. On similar grounds,
commercial banks' depouts with each other and with the Reserve Bank
are also excluded Also, as cash held in bank vaults docs not act as money,
this item is also deducted from the total moncy supply in order to estimate
the money supply with the public.

Including the moncy factor as an additional variable to cxplain the
fluctuations in prices of food gra‘ns is necessary. but it introduces compli-
cated and controversial ideas. The basic problems arc related to the causes
and extent of corrclations between money income, moncy supply, and prices.
We have followed 2 approaches to this problem, namely, to take money
suppl as an additional independent variable and to establish its effect by
taking increasces in money income.

Finst, let us estitnate an alternative to equation (1 by cstimating the
excess demand as belore, but this time taking changes in per capita money
income rather than in real income. Money income is decfined in terms of
current prices. The estimates of increases in per capita money income are
given in table 6. The estimates of money demand for food grains, for each
year, are made by the same procedure as before, and the finai figures o!
deficits or excesses from year to vear are presented in table 7. The internal
production is again taken as a predetermined variable and the final esti-
mated relationship is as below:

Using the same notation as before, except for defining:
d = estimated demand for food grains at current prices,

Py = 8279 + 2.19 (d - Q)\., — (4)
where R = 0.81

P, = 81.23 + 187 (d — Q)i + 062 (d — Q)is — (5)
where R = (.82

P, = 9569 + 235 (d - S),., — (6)

where R = 0.64, and

Py = 9539 + 1.15 (d — S)\., + 1.72 (d — S),., — (N

where R = 0.68.

Equations 6 and 7 include total supply (S) as domestic production, net
imports, and changes in government stocks. Equations 4 and 5 substitute
(Q), domestic production only, for (S). The implications of this substitution
will be discussed below. Inclusion of money factor does increase the valuc
of multiple correlation coefficient from 0.47 in equation (2) to 0.8! in
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Table 7. mammauwum&m

India: 1949-50 w0 1963-64

Years Productioa Imports Changes in stocks Total supply Moocy supply

millions of loag tons bilion rupess
50.4 32 +0.4 53.7 —_
45.7 4.7 +05 49.9 18
46.1 39 +0.6 49.4 18
513 2.0 -05 538 18
60.0 08 +0.2 60.6 18
588 0.6 -0.7 60.1 19
57.6 1.4 -0.6 59.6 22
60.2 3.6 +08 63.0 23
55.4 3.2 -0.2 58.8 24
66.4 38 +0.4 698 25
66.1 5.1 +1.4 69.8 27
69.7 3.4 -0.1 73.2 29
69.0 3.6 +03 723 30
67.8 45 0.0 723 33
68.4 6.2 0.0 74.6 37

Reserve Bank of India.  Mosihly Bulletin, Bombay

ir. Ecoa. and S'ul. Bullstin on Food Statistics, 1951-1965. Min Food and Agr., New Dedhl.  1931-1963.



equation (4), showing thereby that money factor is an important one in
determination of food prices.

The variable for t — 2 has been included in equations (5) and (7) and
the results show a negligible increase in the value of the multiple corielation
coefficient, which still remains below 0.91. The reason for this situation of
almost no increase between (5% and (73 and (4! and (61 is the inclusion
of money factor within the “gaps” of demand and production. This inclusion
of money factor in the gaps introduces multicollincarity, which wa. absent
before. Thus the correlation between (t — 1) and (t — 2) terms including

“money factor in the vaps in cquations (5) and (7) is about 0.55, while the
correlation between ‘¢ -- 1} and (t — 2) with only real factors in the
eqquation (1) is about 0.2.

Thus, equation (1 has lesser variance unexplained than cither (5) or
(7), which makes it more suitable for our analvtical purposes. Sccondly,
the separation ot rcal and money factors is very useful. For example. in
the estimation of elasticitics or for the purpose of evaluating the impact
of certain real or monctary policies, the study of real factors separated from
money factors is necessary.

The estimates of per capita real income and per capita monev income
are given in table 5, and those of monev supply are given in table 7. Let
us comparc the differcaces in real and money incomes against changes in
money supply. Until 1936, money supply was more or less constant in India.
the differences in the real and money incomes were small and fluctuating,
with money income somctimes greater and sometimes lower than real in-
come. Also, the period 1954--36 in Incha showed high real income figures,
which ordinarily should indicate high demand for money and consequently
higher supply ot monev. }F owever, no monetary decisions were forthcominyg,
with the result that there must have been an cxcess demand for nonev,
and conscquently the actual per capita real income fiqures were higher
than the actual per capita monev income figures for 1954-36. For 1956-60.
money supply showed gradual increases. and now the difference between
real and money incomes had a larger magnitude and the monev income was
always higher than the real income In the period 1960-65. the money
supply rose much more quickly, and the money income was then substan-
tially higher and increasing at a much higher rate than the real income.
Rapid expansion of the monev supply 1< associated with government deficit
financing. The 2 basic reasons for the large deficit financing are that re-
sources are not sufficient to carry out ambitious deveiopment plans and that
money must constantly be increated to close the gap between the amount of
foreign aid designated in the Plan and the tvpically inadequate sumns
actually available. In the carly 1960°s the India-China military engagements
led t0 a large increase in military expenditures and a further expansion of
the money supply.

Taking money supply as an additional and independent vanable, we get
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P, = 53.25 + 115 (D — Q)... + 1.53M, - (8)
where R = 0.82,

Stock variable

In the context of an economy like India's, the importance of stocks to
agricultural prices needs to be emphasized more. Here the unpredictability
of next year's rainfall gives the farmer a strong motive to stock graim for
his own future use. Thus, the availability of grains depends not only on
the current crop but on the last crup as well. Two consecutive good years
may have a different effect ou prices than one bad vear followed by a good
one. Unfortunatcly there are no data availuble for changes in private stoc"s.
The analytical procedure used for dealing with stocks, therefore. consists
of taking an additional time lag variable in the excess demand for food
grains as an independent variable.

The basic question to be znswered here is to determine the effect of
changes in stocks on the price of food grains. The use of 2.lagged varniables
for Jetermining the inventory behavior is well established, and is basic in
the modern analysis of business cycles (6).

Using the same notation as before, we can show the eflect of including
a vanable that represents the stock variable, as follows:

P = 4230+ 1.02 (D = Q)i-y + 201 (D - Q) + 1.75M, — (9)
where R = 0.93.

Trade factoss

India imports food grains under an agreement with the United States,
wherein the purchase of grains is paid for in the local currency rather than
in dollars. For this reason, many of the influ=nces associated with commer-
cial trading are excluded. The primary effect of food-grain imports is an
indirect one, through the increase in the supply of food grains in the coun-
try. To evaluate this cifect, we define imports as current imports plus net
changes in stocks (accumulated primarily through past government im-
ports) held by the government. The cstimates of imports, supply, and
deficits or surpluses of supply over demand are given in table 4.

We have examined the relationship with imports in equation (1), and
without imports, in cquation (9). A negligible increase appears in the
coefficient of the 1<al factor in cquation (9) as compared with equation
(1). The fact that the multiple ceirelation coefficient in both equations is
large and of similar magnitude showws that cach of the cquations is statis-
tically valid. The main statistical interpretation of the 2 equations implies
that there must be a strong correlation between production and imports.*
Thus, if production is large, the imports decrease (or stocks from imports

¢ Another statistical possibility is that imports, in relation to production (for con-

sideration of price behavior), are randoni. Even this posibility implies that the effect
of trade is not a trend type of movement of food prices.
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. increase), and vice versa: this clearly demonstrates the efficiency of the
Indian government in using the P.L. 480 imports in the most effective
manner,

Condusions and implications to policy

The best way to interpret the relationships established in the last section
is to estimate elasticitics for various determining cconamic vanable«. Follow-
ing that we will discuss the implications to the present agricultural pnce
policy of the government of India.

For most of our analysis, we shall interpret the 2 best fitting, best speci-
fied relationships, one with imports (equation (1]) and the other without
imports (equation (9).

P.=4230 +1.02 (D -~ Q)i-y +201 (D -- Q)era + 1.75, — (9)
where R = 0.93;
and
P,=4148 + 056 (D —S).., + 225 (D ~ S)(a + 206 M,, — (1)
where R = 0.91.

The first step consists of estimating the price flexability coefficient from
the above equations. We follow the assumptions made by Nerlove (15)
for a similar purpose, though in a different type of problem, and combine
the (t — 1) and (t — 2! terms for a value of 3.03 for equation (9! and
2.81 for equation (1). The cocfficicnts in a lincar modcl are equivalent to
the ooncept of marginal propensitics, w0 thatin order to arnve at the figures
for elasticities, these need to be multiplicd by the relevant averages. The
average gap between the real demand and productior. for the period 1949~
50 to 1963-64, 1« est.mated at +.34, and the average money supply was
about 25.0 while the average price index is 96.38.

Thus, aggregate price flexibility with respect ¢to gap is equal to
3.03 x 434
96.38
between demand and production increases the price index by 0.11 percent.
Similarly, the price flexbility with respect to money supply, is equal to
1.75 X 25.5
96.38

ircreases the price index of food giains by 043 percent.

It is possible, at this stage, to make certain tests about the reliability of
the preceding cstimates. If we hypothesize that the demand for food grains
is largely dependent upon their production, then the patiern of behavior of
production and demard would be similar to that of production. On the
above assuniption, the flexibility of price with respect to production would

303 X %93 1.87, where 59.5 is the average production. Or in other

b —56.38
words, a 1 percent increase in production/demand would increase the price
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index by 1.87 percent. Now, if we convert the above flexibility to make a
1
crude estimate of price elasticity of demand, we gt — g7 = — 0.54.¢

Consider the demand function of food grains per capita, and let us assume
that income per capita and price determine the entire variation: and also
a Cobb-Douglas type of demand model, where the price and income elasti-
cities are assumed to be constant for the peniod nnder consideration. Then
the price elasticity must be equal te | minus income elasticity.¢ If, as seen
earlier, income clasticity of demand is about 0.5, the price clasticity should
be about — 0.5. This estimate comes quite close to — 0.5, which gives an
automatic check on the price flexibility models. Similarly we can work with
equation (1) and estimatc the price flexibility coefficient and the effect of
percentage changes in money supply.

Let us again compute an clasticity with respect to the gap between
real demand and supply. The flexibility cocfficient would be obtained by
dividing the marginal differences by the average ones. Here the average

2
gap is + 1.4, and heace the fexibility is% = 0.04, meaning a !
percent increase in gap between demand and supply will increase the price
indcx by .04 percent. Using the same arguments as in the last section, we can
estimate the price flexibility with respect to supply/demand. The average
2.81 x 62.7
96.38

1 percent increase in supply would decrease the price index by 1.83 percent.
Again, under similar assumptions, as in the last section, we can arrive at
the estimate of price clasticity of demand of — 0.55, which comes close to
the expected figuse of — 0.5.

The cocfficient of money supply in cquation (1) is quite close to the cor-
responding coefficient in equation {9). This implies no correlation between
P.L. 480 and moncy supply. The above result is important since there is cur-
rently some controvcrsy about this matter in India (5). The effect of a |
percent increase in moncy supply, from equation (1) works out at a 0.53
percent incrcase in food-gain prices.

It is possible, similarly, to work out the effect of imports, the average level
of imports being 3 times the average gap between demand and supply. Thus,
from cquation (1), a 1 percent increase in imports would decreage prices by
about 0.13 percent, and from cquation (9), the prices of food grains would
be reduced by about 0.12 percent.

To illustrate the cffect of the real factors, monetary factors, and trade
factors, we have made a series of calculations from equation (1). To find
the extent of the effect of real factors, we have held the money supply con-

supply being 62.7, the flexibility is = 1.83, or in other words, a

s 'S“ht change in sign is made breause the gap in the equation is D—S rather than
¢ This isoplics = cero croms elasticity.
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s.ant at its mean value, and then estimated the prices from equation (1).
For the evaluation of the inonetary factors, we hold the real gaps constant
at their mean values: and for the realization of the import effect, we substi-
tute (Q) instead of (S) in cquation (1). The estimated prices and the com-
parison with the reported prices are shown in table 8 and figure 3.

Briefly, the graphs show the following phenomena:

e The real factors account for the basic up and down movement in pnces,
with a low in 1954-55 and a high in 1951.-52. There is no ind:-ation of any
type of trend movement in prices as a result of the real factors.

o The money supply factor results in a basic trend type of movement in
food prices, with most of the fluctuations around this trend line.

e The imports show that the prices in bad years would hasve risen higher
in absence of imports. The upward fluctuations are thus subdued by the in-
troduction of imports.

Some comment is needed for intcrpretation of a smaller coefficient for
(t = 1) term in comparison to (t — 2) term. We also tried addition of
(t — 3) term, not by just including it in the model as an additional variable,
for that would hasve created senous probiems of interpretation, but by drop-
ping (t — 1) term and adding (t — 3) term. The results showed that the
coefficient for the (t — 3) term was negligible.

Table 8. Estimated and reportec food-grain price indexes
India: 1951-52 to 1963-64

| Estima ice holdiog constant
Yeur Re Bstimated |- ted price holdiog

prices pexces Moncy Demand- | Imports &

supply supply gap | govt. stocks
1052-53 yearly average = 100

1951-82 ..... 93 9?2 112 82 103
1952-83 ..... 96 93 109 82 102
1953-34 .... 87 a3 94 82 as
1954-55 ..... 65 n 86 B4 80
1955-36 ..... 87 89 93 90 93
1956-57 ..... 97 9 9% 93 100
1957-58 ..... 95 95 102 95 104
1958-59 ..... 98 104 104 97 13
1939-60 ..... 102 91 90 10} 100
1960-61 ..... 97 100 93 . 103 108
1961-62 ..... 102 101 94 107 110
1962-63 ..... 106 113 101 113 123
1963-64 ..... 126 124 108 12 138

Source: Reported prices from table 6. Series for estimated prices refer to prediction of
rﬂtﬂ for each year from the pricc equation (1). Last 3 columns eitimated
price equation (1), while holding the specified variables constant at

rom
their mean values as stated.
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Therefore, unlike the usual distnibuted lag type of model, where the mag-
nitude of the coefficients decreases as one moves backwards with ume, our
relationship shows (t — 1) cocfficient as lower than (t — 2), (¢t — 2) being
the highest, and zcro cocfficient for the (t — 3) term.

To what extent have policy vanables like P.1.. 480, sclective credit con-
trols, and state trading affected our aralysis? From the comparison in table
8 it can e seen that the major discrepancics are

1954-55, the estimated valucs overestimate the reported prices;
1958-59, the estimated valucs overestimate the reported prices;
1959-60, the estimated values underestimate the reported prices.

In all other ycars, *he estimated values are fairly accurate in comparnison
with the observed values.

It is not possible to state preciscly the reasons for the discrepancies ob-
served between cstimated and reported prices of food grains for the 3 years.
After scrutinizing the facts and policy measures, our guess is that the stock
factor caused the discrepancics in year 1954-55, and those 1n 1958-59 and
1959-69 were probably caused by the policy factor. Preceding production
benavior for 1954-55 tends to show the posubility of sharp stock changes.
Thus, the production for human consumption increased sharply from 51.3
million tons 1n 1952-53 to 60 million tons in 1953- 54, leading to a possi-
bility of large increascs in stocks. which when released in 195455 (a good
crop year itsclf) would abrormally lower the prices. The data also show a
period of falling prices in 1938-59 that was probably the result of the state
trading started in late 1957, There was a lag of several months before the
program grew cffective The year 1939-60 is the year when the Reserve
Bank, finding the goremment trade to be cffective, significandy liberalized
the advanced credit against food grains. This liberal credit policy could con-
ceivably have shifted the prices of food grains higher than expected.

Chapter IV.

Causes of Changes in Prices of Industrial
Raw Material Crops

We shall analyze the pnices of cotton, oilseeds, and tobacco for the peniod
1952-53 to 1963-64. These 3 crops account for about 90 percent of acreage
under all industrial raw material cro s (table 9). The Lasic procedures for
estimating the cffect of various determining factors on prices will be similar
to that followed in the case of food grains

The demand for industrial rasv-material crops is a case of derived demand.
For example, the demand for co'ton is the result of the demand for cotton
textiles. Table 10 shows that year-to-vear fluctuations of fibres and textiles
are more or less similar. Thus, from 1955-56 to 1956-57, the price index of
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Teble 9. Ares wnder different crops

Indis: 1959-60
~r— —
Crops Ara
ML acres Percent
................ .e 206 81
.......... cesenen b1 10
.................. 18 S
................... 1 —e
....... 8 2
............... 62 18
..................... 3 1
...................... 331 100

Source: Dir. of Econ. and Stat.  Agricultu-al Situation in India. Min. Food and
o Lew mﬁf’icma India. New a;;i. Aug. 1964,

fibres rosc sharply from 106 to 116, and a similar increase, though of lower
magnitude, took place for textiles from 102 to 108. Agair,, from 1957-58 to
1958-59, the fibre index decreased from 118 o 108 and the textile price
index fell from 107 to 103. During the first period, the stocks of textiles dc-
creased by 382 million yards and, in the second period, increased by 269
million yards, which illustrates the damping effect of stock changes in the
textile sector.

Another problem in relation to these crops is that of aggregation of crops
under this category. We use the same set of weights as the government of

Teble 10. Comparisoa of price indexes of Sberes and textiles
India: 1952-33 o0 1964-65

Years Fibee prices Textile prices

1952-53 ysarly average » 100
1952-93 .. ivviiinnnne, 100 100
1953-34 ....ciiviiirrinnnnnen .e 102 100
1954-55 ... .. iiiiiiiiiiiiieaes 108 104
1995-86 .....covvinnnnnn. 106 . 102
1956-57 ......cvvvnnnn Creereee 116 108
1957-58 ... i iiiiiiiiinan, ceee 118 10?7
1958-99 ......oiviinnnns ceves 108 108
1959-60 ......coiviienrnnnnnns 115 108
1250-61 ........ eseesnas seses 132 126
1961-62 .......cevvinnnnn ceese 138 126
1962-63 .............. N 129 126
196364 ..........00un ereen 133 128
1964-6S ........... ceesennaceen 143 132
Source: Table )
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India for computing price indexes (table 2). These are essentially based on
value of marketable surplus, which for these crops is about equal to value
of production.

To estimate the demand for these crops, the demand for cotton textiles,
vegetable oils, and tobacco products must be determined fint. Though most
of the raw cotton goes for the production of cotton textiles. oilseeds for
-egetable oils, and raw tobacco for tobarco products. there arc some small
users of these crops. To arrive at various conversion factors from raw cotton
to cotton textiles and others, we have used the figures that scem reasonable
from another study (14).

Table 11. Per capits consumption sad income elasticity of demamd — industrial
raw-material crops

India: 1949-50
Commodi Uni Per capita ' {ncome
24 l mt I consumplion l elasticity
Cotton textiles ............. .| yards 15.22 1.2
Rdible oils ...... teereasssss]| pounds 4.86 08
Tobacto ....ovvvnvenenn.. ..| ources 20.12 1.0

Sources: (1) Natl Coun. Appl Econ Res. long-term projections of demand for
and supply of selected agricultural commodities  New Delhi  Apnl 1962,

2) Min. Food and Agr. Agriculiural projections in India. Govt. of
ndis, New Delhi. Sept. 1963.  (Mimeo).

Teble 12. Estimates of sggregste derived demand for industris]l raw.materisl crops
India: 1950-51 to 1963-64

I Real demrand \ Money demand
YO 1 Raw | Oineeds  Tobaceo | RO Oilseeds Toboc—
coton | ! | o cotton ©o
1000 tons
1950-31 868.4 4,795 5 2015 9160 4,975.4 2123
1951-52 8570 4,686.5 07.2 917.2 49328 2222
1952-33 855.4 51272 2153 870.8 35,2343 2188
1953-54 | 923.0 4,789.0 278.2 946.3 4,8628 2334
1954-35 977.2 54783 234.1 891.5 35,1522 2141
19%5-56 | 982.8 6,157.3 238.6 9128 5,892 2224
1956-57 | 1,0223 5,495 4 250.6 1,0.98 35,5216 2520
1957-58 11,0178 5,370.0 248.1 1,044.1 5,466.4 254.1
1958-59 | 1,053 .4 5,585.1 265.5 1,125 4 5,838.1 1812
1939-60 | 1.104.1 5:902.9 2705 11187.1 6,202. 89,1
1960-61 11,1659 6,060.7 190.2 1,279.9 6,464 8 3187
1961-62 | 1,192 6 6.095.7 296.9 11338.6 5610.2 3296
1962-63 | 1,190.5 6,4429 301.6 1,370.3 1,074.6 3412
1963-64 | 1,244.3 6,871.5 314.2 1,545.3 7,903.0 380.6

(2]
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By a procedure similar to that used for food grains, the real demand for
the respective agricultural raw maternials were derived from estimates of in-
come elasticity for different industrial goods (table 11). The base-year, per
capita consumption of textiles, oils, and tobacco were derived by adding im-
ports to production and subtracting exports, adjusting for stocks, and finally
dividing by population. The per capita increases in income. along with the
elasticities, were agplicd to the derived base-vear consumption to estimate the
increases in demand at per capita level. Multiplication by population for
each year provided the estimates of aggregate demand, as given in table 12.
The procedure was carricd out for both real and monev changes in demand.
and for each commodity scparately. Table 12 gives the derived demand for
the crops {rom the estimated demand for industrial goods. Table 13 gives
the production and supply data.

Using the same notation as in Chapter 111, we get:

Let Py be the pnce of industrial raw material crops.

Then Py, = 54.54 + 0033 (D — S)y, .y + 0011 (D — S)g -1 + 244
where R = 0.90.

Using this equation as a basis, prices for raw material crops were estimated
year by year for the period under consideration. Table 14 and figure 4 give
the estimates of prices along with the reported prices.

Making the same calculations as in deriving the figures for price flexi-
bility coefficient, we note that the average supply of industrial raw-material
crops is 7227, average money supply is 25. and average price index is 113.8.

O44 x 7227

The price flexibility coefficient is s - 0.28.

Thus, the effect of increase in real production/demand by | percent would
be a change of 0.3 percent in the prices of industnial raw-material crops (for
the period under consideration). The 0.3 cocfficient is very much below the
2.38 coefficicnt observed for food grains. The 1 percent increase in money
supply increases the price index by 05 percent. The cffect for food grains
was also 0.5 percent.

It is not possible to derive precise estimates of demand elasticity from the
coefficient of flexibility, because the cross clasticity of the industnal raw ma.
tenal crops is likely to be high. Thus, in penods of high prices of food grains
in India, for example, it is well recognized that demand for cotton textiles
declines and large increases in textile stocks take place. In a situation of
significant cross elasticities, an inverse of price flevibility gives the minimum
(8) value of the price clasticity cocfhcient, which in this case is 3. The (act
that the fiexibility coefficient for industnal raw-material crops is lower than
that for food grains does imply a higher price elasticity for industrial raw-
matenial crops.

When the determining equation for raw-matenal crops is compared with
that for food grains, the coeficient for (t—2) term in raw-matenial crops is
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Table 13. mamuwmdwmm
India: 1950-31 to 1963-64

Raw cotton I Oilseeds Tobacco
Years N
Production® imp::-ut I Supply | Production® | Exports | Supply | Production® Exports | Supply
1950-31 ......... 514 +135 649 5,072 138 4,934 287 42 215
1951-82 ......... 554 +158 N2 5,015 34 4,981 ? 45 161
1952-53 ......... 562 + 6 568 4,732 1?7 4,715 241 34 207
1953-5¢ ........ . 705 + 19 724 5,340 10 5,330 268 31 237
1954-35 ...... ... 760 + 3¢ 794 6,313 33 6,280 251 38 213
1955-56 ........ . 718 - 62 653 5,592 38 5,554 298 40 258
1956-57 ......... 842 + 7 849 6,194 .. 6,194 300 37 263
1957-38 ......... 831 + N 902 6,178 . 6,128 236 36 200
1958-59 ........ . 817 - 38 779 71,044 .. 7,044 312 48 264
1959-60 ......... 615 + 13 68 6,452 .. 6,452 .7 37 250
1960-61 ......... 945 +190 1,135 6,591 .. 6,591 307 45 262
1961 62 ..... cees 9 + 78 869 6,921 .. 6,921 342 “ 298
1962 63 ......... 938 + 72 1,010 2,090 .. 7,090 359 60 799
1963-64 ........ . 958 + 38 996 6,879 .. 6,879 330 63 267

Sourcas: (1) Nad. Coun. Appl. Econ. Res long-term projections of demand for and supply of selected sgricultural commodities.
New Delbi, India.  April 1962,

(2) United Nations. Yearbook of Intermnatioral Trade Statistics, various years. Dept. Ecoa. Affairs.  New York.
(3) Min. Food and Agr. Agricultural situation in India, p 515. Govt of India. Aug. 1964.

Notes:  ® Estimated from Index of Agr. Prud. Scrics as availalic fnun source (3) above.
t Imports include raw cotton, textile yam, and thread, while exports include raw cotton, cottoa waste, and shoddy.
.. Negligible o¢ not available.




Teble 4. Esimated and reported price indezes of indwstris! rew-amsterial crops
India: 1931-52 to 1963-64

-~ = —————
Yean Reported prices® Estimawd prices
1951-32 94 b o]
1952-33 110 100
1933-5¢4 .. 100 b 2
1954-53 ... 79 9
1955-56 ... 105 110
1936-57 .. 13 110
1937-38 109 110
1958-59 118 112
1959-60 123 119
1960-61 133 124
1961-62 ........ovvviinnns 128 126
1962-63 .................. 128 132
196364 .................. 139 145

® Reported prices derived from table | by aggregating index of wholesale cotton,
tobacco, and oilseed prices as of April | each year; weights are marketable surplus of
each commodity. Estimated prices calculated as stated in text.

shown to be lower than that of (t—1) term, while (t—2) term has a higher
coefficient in the case of food grains. This is an expected result since raw-
material crops, by the nature of their economic function, are mainly mar-
keted.

Chapter V.
Analyses of the Stability of Prices

In this chapter we intend to determinc whether agricultural or industrial
prices show the morc unstable characteristics for the period 1932-53 to
1963-64 in India. We arc also examining the problem of the extent of varni-
ations in prices — particularly to determine whether the price nse of food
grains since the beginning of the Sccond Five-Year Plan has an explosive or
a monotonic patterr. In other words, have the prices of food grains become
dynamically stable (moving toward equilibrium) since they began to in-
crease in 1955-56.

A study of stability is important for 2 rcasons. The first deals with the
direct relationship of fluctuations in the prices and development of a sector.
A stable price level is linhed with a stable level of expectations, which leads,
according to Keynesian theory, to a higher investment level. The higher
investment level, in tum, is causal for a faster rate of growth of income
throgh the multiplier effect. Thus, according to this theory of expectations,
if the agricultural prices are more fluctuating, the level of growth of income

33



Sourcw: Teble 14.

in the agricultwial sector would be luss. An alternative theory favors Auctu-
ating prices, higher prices (providing the added incentive to invest in the
face of uncertainty), and investment that is not reduced when prices decline.
The second reason relates to the possibility of ascertaining the type of move-
ment the prices have been following, in order to determine any hyper-
inflationary tendencics

We have studied 3 basic approaches to the problem of stability:

(1) A pragmatic approach to the problem of stability with consideration
of the extent of fluctutions in prices from year to vear. The standard pro-
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cedure followed is to estimate and compare the cocfficient of variation for
prices of different commodities. In this analysis, deviations from the trend
lines, rather than from means, are abso studied.

(2) An analysis based on the dynamic aspects of movement of the position
of equilibrium. Here the path of adjustment from one position of equilibrium
to another is studied. The procedure is again mathematical and a sccond-
order difference cquation needs to be solved. The solution of the difference
equation shows whether the movements were increasing or decreasing over
ume.

(3) An analysis of the question of stability within the theoretical [rame-
work of a static or comparativel; static equilibrium position. The main
methodology consists of examining whether a movement of the point of
equilibrium is such that it comes back to its original position if shifted. The
solution is mathematical in nature, where the second derivative is studied
for its sign. In a mulumarket situation, the main condition for stability is
the negative sign for the substitution term (7).

Method 1. The coefficient of variation for various commodities is shown in
table 15. The results based on the data given in Chapter Il are shown in
table 15.

The main limitation of the method for companng coefficients of vanation
is that we compare the deviations from the mean price of each conunodity.
If a clear trend in prices enists then the prices with a higher trend will show
more deviations from the mean, irrespective of the level of fluctuations from
the trend line. Deviations from trend are also shown in table 15.

Method 2. Here, we solve a second order diffcrence cquation in order to
evaluate the type of movemcent of prices, namely whether these are mono-
tonically increasing or decreasing over time. The condition of stability re-
quires the movement to be comerging to the equilibrium value over the
period under consideration. \We have made a case study of only 3 important
food commoditics® rice, wheat and jowar. The data are taken with months
as the unit of time, and the source of data used was the Bulletin on Food
Statistics referred to earlier.

The basic approach followed is similar to Professor Tinbergen's model in
dealing with business cycles (21).

The model is defined as below:
Ys+aYe,+bY,; = A

Y, = price of commodity in the current month;

Y,.: = pnice of commodity in the preceding mionth;

Y,.s = price of commodity in the second month preceding; and
A = constant.

And general solution to (1) is
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"Teble 1S. Estimates of cosficient of varistion of and
indezes of various commodities

deviation from tremnd of price

India: 1952-53 10 1963-64

{ trend
rom
C % Mean price Standard CoefScient Deviatioas as a
y index deviation of variation from trend P“"::‘
total
variation
Pulses ......oiiiiinnrninnnnnnns 89.9 16.6 0.18 1239 0.89
Metal 17 “4.4 22.6 0.17 2098 0.69
i cerecans 126.7 2.2 0.17 805 0.58
Intermediate manufactures ........ 1155 17.1 0.15 583 0.45
Fibres ........... ceeeen 118.7 16.1 0.14 960 0.34
Fruits and vegetables ........... .. 1175 15.3 0.13 278 0.19
Milk and ghee . ............. 102.5 12.1 o.n 262 0.16
Cereals L ittt 99.2 11.2 0.1 324 0.13
Minctalh ... . ..vuu.... 96.5 10.6 0.1t 582 0.12
Chenicals ..o, ceereenn 102.7 109 0.11 380 0.12
Textiles .......... cescessenenss .o 1S 11.4 0.10 629 0.11

Source: Computed (rom data in table 1.




Y A A+ A (=2

“T+a+b (A tA (-2)
if (a) is less than zero, we get steady vanation;
if (a) is greater than zero, we get seasonal fluctuations;
if (a) is (numerically) greater than 2, expiosive moments; and
if (a) is (numerically) less than 2, damped to zero.
Results: Multiple correlation equations of the type,

Yie=c, Yoy + ¢; Yooy + C,
therefore, were worked out. The results are as follows (standard errors in
brackets) :
Rice: Ye= 117 + (13) Y., = (4) Yi.:
(.089) (.087)

Both the coefficients are significant; further, the multiple correlation coef-
ficient == 0.95.
Wheat: Y= 117 + (1.4) Y., — (.5) Yius

(.094) (.0934)

Again the coefficients are significant, and multiple correlation coefficient =
0.93.
Jowar: Y, = 154 + (13) yioy — (4) Yios

(.09¢) (.088)

Again the coefficients are significant and the multiple correlation coefhi-

cient = 0.93.

To interpret the v=sults, we have to put the regression equations in the
form of (1) ; and then we get,

forrice: a = —13;be=04;
forwheat: 3 = —14; b= 05;
for jowar: a = —13; b= 04.
In approximately all cases, (a?) is almost equal to (4b).
Further, in all, a < 0; and numerically < 2.
Therefore, all the movements are steady, not seasonal, and damped towards
zero; thus the equilibrium is stable. For an accurate illustration, let us con-
sider rice prices.
Here,a’ = 1.7
and 4b = 1.6,
Thenwe get K? + aK + b = 0,
or K, K; = 13 + \/21.7 -1.6
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= 0.81, (0.51).

Both the roots are less than |; which again meets the stability conditions.
The conclusions scem to be as follows:

(1) The short-term fluctuations are not just seasonal, most likely because
of stocking effects.

(2) All movements are damped towards zero, which means the equilibrium
is stable.

Method 3: We have already calculated the price flexibility coefhcients. Add-
ing the invenie of the price flexibility to the income-clasticity coefficient
gives the estimates of the cross elasticity (8). The inverse of the price-
flexibility cocfficicnt gives the minimum value of price elasticity and the
residual is an estimate of the maximum value of cross elasticity. The figures
are given in table 16.

Being positive, the cross clasticities show that the different goods are -
substitutable and not complete complements. Substitutability is the major
condition for stability.

Conclusions

All the methods show that the movements of prices have been stable in
the context of Indian economy. Thus, any inflationary pressures built in
the economy so far are unlikely to lead to hyperintiation.’ Thus pelicy tools,
like the monctary policy, have remained within reasonable bounds so that
no expansionary or cxplosive movement in prices is noticeable. The growth
of production in various commoditics. except industrial raw-matenial crops,
has been at a higher rate than that of corresponding prices. Another con-

firming result is cxamined in the next chapter, where the movements of
prices and wages are shown to be similar.

Table 16. Estimates of demand cross elssticity for different creps
India: 1952-53 to 1963-6+

. Income Minimum | Maximum
Commodity elasucity [price elasticity| cross elasticity
Food grains ................ | 050 -0.55 +0.05
Raw-material crops ......... | 1.00 -3.00 +2.00

T A situation where inflationary prices reach such a Jevel that the public’s faith in
the value of the currency is undermined.
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Food grains in paiticular have shown a significantly Yigher level of
fluctuations as compand with other commodities such as fibres and oilsceds.
Industrial commoditics in cencral have been more stable. ‘The main con-
clusion appears to be that. though the terms of trade have moved in favor
of the agricultural scctor, the gains to that sector through favorable prices
may have been partly ollswt by the nature of fluctuations in agricultural

prices.

Chapter VI
Causes of Changes in Industrial Prices

To provide a background for analyzing the causes of industrial price
changes, facts and figures about Indian industry are given. The basic source
of data is provided in a studv by Palchar, from the period 1939 to 1950. We
shall look at his conclusions and review these with reference to the data
from 1950 to 1959. Then a model will be developed and applied to the
textile industry.

Palekar's data are presented in table 17 and relate to the period 1939
to 1950. Supplementary data for 1950 to 1959 are presented in table 18. In
addition to providing the serics for index of money wages, real wages, gen-
eral wholesale prices, prices of manufactured articles, industrial profits, and
labor productivity, 2 serics on index of product wages arc also shown. Series
A relates to the money wage index deflated by the general wholesale price
index, and Series B consists of the index of money wages as deflated by the
prices of manufactured articles.

The main conclusions drawn by Palckar are as follows:

® There is a close association between the money wages and the wholesale
prices.

* There is an even closer relationship between money wages and the cost.
of-living series.

* Wholesale prices are wrighted heavily by the set of agricultural com.
modities, and thus a close relationship between money wages and whole-
sale prices does not necesaarily imply a close relationship between industrial
prices and money wagcs. '

* The movement of monry wages and product wages are not closely re-
lated to the prices of manufad tured articles.

His main conclusion is that the increaws in prices of industrial goods are
not due to increates in money wates and that no type of wagce-induced infla-
tion exists. He seems to give: e weight to demand-pull factors and points
out, “Monetary inflation durinig the period raised prices and the cost of
living and this in turn, under the prevalent system of paying allowance,
raised money wages.” (17:p. 174)
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Teble 17. wﬂtsdmmﬂﬂmuaaﬂm-aml&m 1639 = 100)

Todia: 1939-1950
ndex of | General | whotesste | Index of
w
Year Toder ol | Tde product | index of | prices of | product Jodex of | lodex of
3 wholesale manu- w ..
wags WM | (Series A) [ prices | factured | (Seris B) | PPoSU  |productivity
articles

1939 ........ 100 100 100 100 100 100 100 100
1940 110000 108 106 106 102 101 “07 138 102
1941 0110000 13 100 101 112 120 93 187 93
1942 100000 133 92 96 138 147 % 222 83
148 (101000 172 70 87 197 202 85 245 82
1944 1111000 196 78 93 207 212 92 239 79
1945 11100000 201 €0 $5 209 201 100 234 80
1946 110000 218 82 96 228 206 106 220 84
1947 1101000 269 91 106 254 229 117 192 77
1948 1110100 322 9 102 315 282 114 260 82
1949 11111000 352 102 108 326 2i4 124 182 82
1950 ...0010 352 100 103 343 288 122 247 79

e e ———— -

Source: Shreekant A. Palekar. Real
wages Series A aakulated Ly
Ly prices of manufactured articles.

.and profis in India Isdien Ecomomic Review 3(4):36. Aug. 1957. Product

money wage |

ndex by general wholesale price index, whi

hile in Series B it is deflated



Though one can agree with this conclusion, 4 major considerations need
to be discussed to fully comprehend the implications of Palekar’s study.
They ar. as follows:

(A) Most Indian industry uses agricultural commodities as the principal
raw matenal. Changes in the prices of these materials almost certainly
affect the prices of the industrial goods for which they are used.

(B) Monetary policy undoubtedly influences industrial prices, however,
an increased demand for industrial goods is limited by the elastic supply
conditions in an industry. On the other hand, a monetary policy that has a
strong influence on food prices increases wages ind thus has more effect on
the price of the final good. Hence. the cffect of a liberal monetary policy is
likely to be morc of a cost-push thar. demand-pull situation ir. the context of
the indu.tnal sector.

(C) Some noted economists, si.ch as D. R. Gadgil (4), have pointed out
the possibility that, for the pericd under consideration, an increase in wages
in India was perhaps required to bring wages up to the level of the marginal
pruductivity of labor. Thus, if productivity has been higher than the wages,

an increase in wages should not be inflationary.

L) There must be more than one factor that determines the industrial
prices and explains the year-to-year variations. It is therefore somewhat in-
accurate to try to locate just one factor, such as wages or money supply, and
attempt to identify it as the culprit in any inflation of industrial prices.

Thercfore let us look more closely at the factors that have not been taken
account of fully in the above analysis. The first factor 13, as noted earlier, the
effect of the prices of the industrial raw material crops on the prices of the
industrial goods. The second factor consists of establishing a clear relation-

Table 18. deicuo”ood.mywammdm&a
India: 1930-1959

Prices of Money wages Profits Profis
Yearns food articles Rs./worker before tax | after tax
(index) (index) (index) (index)
1950 ........ . - — 100 100
1951 .......... — —_ 129 132
1952 .......... 100 1,112 100; 99 79
1988 .......... 107 1,111 (100 110 98
1954 .......... 98 L1111 (100) 125 118
1988 .......... 83 1,178 (IOJ) 151 130
1956 .......... 99 1,208 {1G¥) 163 158
1957 ...eeen.n. 107 1,23¢ (111 182 116
1958 .......... 112 1,295 (116 169 114
1959 .......... 120 1,333 (120 - —_
Source: Cent. Suat. Statistical Abstract, 1961, pp. 178, 222, 575. Govt of
India.~ New Delhi. 1961, !
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ship between the miovement of prices of food grains and wages over the
period under consideration. Lastly, to bring out the relevance of profits,
thosc after, rather than before, tax should be examined 1o detenmine an
indicator of funds available for further capual formation.

The approach used here involues esumating 4 equations scparately and
then resolving the effect of the required vemables The cquations are as
follows:

Vet D; = index of price of textiles,
Ps = index of price of fibres.
Py = index of price of food gramns,
W e monev wage rate in Rs..
V = money profits in Rs..
M = money supply in Ps,
ED = excess of demand over supply,
I  refess to tentle industry,
C  refers to cotton, and
F  refers to food grains.

Then.
Py = f(PC.n W, -_— (l)
Po = f(EDc, M) — (2)
Py = {(EDy, M) — (9)
W = {(V, Py) — (4)

Equations (2) and (3) have already been estimated. The cflect of price
of raw-material crops can be found from equation (1). The cffect of price
of food grains can be found from equations (4) and (1). The effect of
money supply can be esumated from (1), (2), (3), and (4) solved to-
gether.

Case study of textile prices

In this part of the chapter, we shall carry out an analvsis for textiles on the
lines of the mcthodology developed above. The main reason for choosing
this particular industrv consists of the consideration that it accounts for
the largest weight in the price index of industrial commodities. (See table 2
in Chapter I1). Sccondlv, textiles use fibres as a major raw matenal, which
malkes it possible to cstabhish a direet relationship between the pnce of an
industrial raw matenal crop and that of an industnal good. Thirdly, the
final product of the industry, textle clothine, constitutes a direct consumer
good that is used by laree maswes of prople fwe table 191,

The basic data on the vanables are presented in table 20. The various re-
lationships, as discussed 1n an carlicr section were estimated as follows:

Peo 2092 + 044.P-, 5 0030V,
where R = 0.97.

W, - 4825 + 660. P,, + 097. V,., - (2)
where R = 0.85
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Po,. = 79.78 + 0.0044. EDy + 2.44. M,

(3)¢

where R = 0.90
Py = 33.14 4+ 2.81. EDy + 2.06.M, — (#)¢
where R = 091
® From Chapter 1V with t-1 and t-2 pooled.
¢ From Chapter I1] with t-! and -2 pooled.
Table 19. Importance of textile induwstry in the industrial sector
India: 1958
Value added Weight in
Industry Wmad .ﬁﬁ«m
manufacturer price index
=l n mil .
Textile indwtry ........... e 1,383 1,047 147
All industries ................ 4,635 2516 228
Next highest industry
(sugar industry) ........... 36 124 —_
Source: Ceat. Stat. Organ. Stalistical Absiract. Gort. of India, New Delhi. 1961,

Tabls 20. Estimates of wages, prices, and profiis for textile industry

India: 1951 to 1963
Index of

P T B T R - o

d textile supply

prices wages prices prices profizs

rupees bl Rs.
1931 99 1,044 107 — 145 18
1952 100 1,222 100 100 72 18
1953 97 1,116 102 100 9 18
1954 76 1,090 108 104 93 19
1935 73 1,191 106 102 143 22
1956 93 1,244 116 108 143 23
1937 97 1,243 118 107 72 24
1958 106 1,305 108 103 81 23
1959 102 1,337 15 108 155 2
1960 102 1,403 152 126 271 29
1961 100 1,492 138 126 310 30
1962 106 1,574 129 126 238 b3 ]
1963 116 —_ 133 128 —_ by

. Sources: (1) Ccnt.DS:ﬁ: Organ. Statistical Abstract, various years. Govt of India,
(2) Min. of ug'hi, Indien Labor Year Book, various years. Govt. of

India, N
(3) Reserve Bank of India.
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Estimates of coefficients of regression

The effect of price of fibres is given directly from the finst estimated equa-
tion as 0.44.

To find the coefficient for the price of food grains on the price of the
textiles, we have to subsutute the value of wages (W) from equation (2) in
equation (1). Thus the coefhicient is (0.03) X (6.60) = 002.

To find out the eflect af money supply on the price of textiles, we have to
make use of all the above equations. The coefficient is given:

(044) (244) + (0.02) (206) = L.1.
Estimates of coefficients of elasticity:

i) for price of fibre: H -
i) for price of food grains: = i X E = 0.13
100 " 115
110
iii) for money supply: w 10 X % - 0.24
Thus the results are as follows.

a) 1% increase in price of fibre increases the price of textiles by 0.55

b) 1% increase in price of food grains will increase the pnce of textiles by
0.13%

¢) 1% increase in money supply will increase the price of textiles by
0.24%

Craclusions

The basic piemise in Lewis’s theory of development relates to the possi-
bility of holding re=] wages constant in the industrial sector while the indus-
trial output is expanding. The availability of an unlimited la..or supply in
the labor market was considered a sufficicnt condition for that situation.

The real wages of industrial labor. defined as moncy wages deated by
food prices, have remained more or less constant in India. We have shown,
in fact, that prices of food grains are the main determinants of money wages
(see equation 2}. In an carher chapier, we saw that the teend in industrial
prices is somewhat higher than in food grain prices and. thervfore, the real
wages (defined aow as moncy wages deflated by industnial prices) have
slightly drcreased The umplication of using this concept of veal wages is
that the real profits to the industry, therefore, have somewhat increased. We
also showed that while real prolits before taxes have increased a little, the
govemment has been taling away inore of these profits with higher taxes
(talle 18). Thus. the onainal tncory of development, which was scen as
growing on the industrial surpluses that would generate over time, seems to
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depend upon the final question of how the government invests (or spends)
the additional revenue.

Now, if real wages have not increased, there must be some other reason
why real profits do not rise correspondingly in a year when industrial out-
put has increased significantly. The main reason is that most of industry is
dependent on raw materal crops, which are in short supply. Thus, as shown
in an earlier chapter, the prices of industrial raw material crops are rising
more rapidly than those for industrial goods. A major deterent to increased
real profits (before tany therefore, is the nsing cost of raw materials.

These phenomena arc also confirmed by our case study of the textile in-
dustry in India, for which the main conclusions are:

a) That expansion of the monev supply moves the relative prices of in-
dustrial and agricultural goods in faver of agriculture (clasticity for industry
= 0.24, elasticity for agriculture = 0.5);

b) That food-grain prices have a strong influcnce on money wages, but
wages in tum have a weak role in detennining industrial prices. Thus the
effect of prices of food grains on industrial prices is of little significance
(elasticity = 0.13);

) That the industrial raw-material crops arc most important in explain.
ing the variation in industrial prices (elasticity = 0.50).

Chapter VII.

Conclusions

The conclusions presented in the previous chapters are summarized here.
They are grouped by their .elevance to the 2 main issues of the study,
namely, the causes of changes in food-grain prices, and an analysis of
domestic terms of trade. A brief summary of the implications of the empirical
analysis to the theory of devclopment is also presented.

Causes of changes in food-grain prices

The fint conclusion deals with the fa-t that agricultural income in India
has not significantly decreased in relation to national income during the
period under study. The urban income thus continucs to remain a small por-
tion of total income, and the changes in urban demand continue to carry a
smaller weight in the aggregate real demand for food grains. The changes in
total demand, in other words. are largely dependent on the changes of
farmen’ income and hence closely related to production »f food grains. The
effect of real factors in demand for and supply of food grains is that thev
cause fluctuations in food grain prices rather than follow any trend type of
movement. The analyss shous that the real [actor was the mayjor cause of
changes in prices till about 195859, while after that period the increases in
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rioney supply became more important. Only after 1958-59 did the Indian
economy experience a trend tvpe of increase in food grain prices. One may
conclude that the inflationary tendencies in prices of food grains in India
have been mainly duc to increases in monev supply.

The second conclusion relates to the possble behavior of the farmers in
the matter of stocking food grains. It is denved from the interpretation of
the price equation used m the analysis of the prices of food grains The real
factor was introduced in the relationship with lags in order to evaluate the
effect of previous years. The esumated relationship showed that the co-
efficient of the sccond lageed term was higher than the «cfficient of the
first one. The implicauon appears to be that Lae changes 1n private stocks
have more influence on current p.ice than the current production. One pos-
sible interpretation of this behavior could be that farmers who produce
grains stock a large part of their produce to cstablish a margin for con-
sumption next year because next yvear's rain is always an uncertinty It may
be noted that the price cquation for industrial raw material crops did not
show a higher cocfficient fer the second lageed term and that this result is
consistent with the fact t'at raw matcnal crops are not directly consumable.

The last important co iclusion relates to the cfficacy of the government
food policy on food prices Only the direct policies have been considered;
these consist of import policy, credit policy, state tradine. and di-ect price
controls. Imports wer.: found to mainly reduce the large up and down move-
ment in grain pnces and did not significantly affect the trend. An increase of
I percent in imports was estimated as decreasire food prices by 0.13 percent.
The impact of credit controls and state trading was found significant only in
some specific instances The cffects of direct rrice controls were not ascer-
tained, since these controls became cffective only after the period ~f study.

Cbange and causes of change in domestic terms of trade
First, the terms of tradc between feod grains and industrial raw-matenal
within the agricultural sector are cxamined. The regression estimates
showed the cocflicient of trend for oilsceds at 3 5 and fibres at 3.6 as against
a 2.2 coefficient for prices of food grans. A reasonable conclusion, thercfore,
from the above coefficients is that terms of trade within agriculture moved
in favor of industrial raw-material crops and against food crains.

The effect of a 1 percent change in maney supply has been found of the
order 0.5 percent for prices of both food and industrial raw-matenal crops.
It is unlikely, therefore, that inenctary factors cause the movement of terms
of trade in favor of industnal raw-material crops We have also scen that,
by and large, the level of net imports or expoits for aencultural commoditics
has not shown a significant trend for the period under study. Thus, again, it
is unlikely that tradc factors have been important n explaming the move-
ment of terms of tradc within the agricultural sector. Regarding the real
factors, the rate of growth of production for both food and nonfood crops
has been similar. On the real demand side, however, the income elasticity of
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demand for food grains is about half of that for industrial raw-material
crops. The conclusion appears to be, therefore, that the terms of trade have
moved against food grains within the agnicultural sector because of the low
income elasticity of real demand for food grains as compared with industrial
raw-maternial crops.

The movement of food grain prices in relation to industrial prices in the
context of the Indian cconomv for the period studied, is considered next.
The coefficient for metal products was 5.9, for intermediate manufactures
about 4.4, and for textiles, 2.8 as compared with an estimated 2.2 for food
grains. These coefficients indicate that price movements have been slighdy
against food grains. Also, a nonparametric test between the ratio of these
prices was devised and the results were that for the period 1952-53 to
1962-63 the movement of food-grain prices wus slightly less than that of in-
dustry, while for the period 193253 to 196+-65, the two were similar. Gen-
erally, food-grain and industrial prices have a similar trend, with a slight dis-
advantage for food grains

It is not possible to accurately guess the reason for this price behavior,
since the factors that explain the vaniation between food-grain and indus-
tnal prices are not strictly comparable. We did determine that money supply
favorably affects zgriculture. in terms of trade. Thus, incrcased money supplv
could be one force to push industrial prices comparatively lower than agri-
cultural prices. We also found that in the carly stages, major industrial de-
velopment takes place in those industrics that use cotton, oilseeds, and other
intermally available acricultural crops as the main raw matenal.

Thus textile prices, for example, are linked to the pricc of cotton — the
chief raw matenal. The force, therefore, that rises the pnce of industri.)
goods in compariscn to faod grains is the price of industrial, raw-material
crops, since the prices of the latter show a steeper trend than those of food
grains. Since the trend in wages and prices of food grains are similar, this
factor is neutral. Thus, monev supply can push down the relative price of
industrial goods, while raw material costs can push it comparubly higher
than food-grain prices. We have earlier concluded that the reason for a
higher trend for raw material crops is the high real demand factor. Hence,
a reasonable assumption is that the terms of trade between food grains and
industry remain somewhat constant. because the real demand factors push
the relative price of industrial goods up, while the money factors pull it
down, and the net balance effect is a stationary condition in the relative
prices. (Note that we base this conclusion on the fact that supply conditions
in the agricultural and industrial sectors are dissimilar) .

From these discussions, it follows that between food grains and all other
commodities combined (industrial goods as well as agricultural raw ma-
terials) terms of trade have gone againg food grains, since the industrial
raw-matenial crops, when added to the industrial group, push the prices
much higher. Also, since food and industry have similar trends, although
industrial raw-material crops have a higher one, the terms of trade between
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agriculture as a whole and industry must have moved in favor of agriculture.
These 2 results are also confirmed by the non-parametric tests applied on
these ratios ot prices.

Implications to the theory of development

Domestic terms of trade play a significant role in the theory of develop-
ment by providing a measure for shifting income from one sector to another.
The theory suggests using the surplus labor 1n the 1nore efficient industnal
sector of the cconomy, in order to maximize both labor use and rate of
capital formation (11), (12). Surplus labor could be used to heep wages
constant in industry, with additional gains accruing to the more cfficient
capitalist class. Onc crucial precondition for such a model of growth consists
of not allowing prices of food grans to rise at a faster rate than industrial
prices, to mcct the objective of heeping real labor costs {per labor unit)
constant. The qucstion thus arises whether the relative price of food grains
would increase as a conscquen-c of normal development forces which might
be prevalent in the carly stages of development.

Briefly, our empirical analysis shows the following implications in relation
to that statement.

1) A constant {and high) proportion of agricultural income o national
income implies a large part of demand for food as being generated within
the food-producing w ctor, which in tum results in stable food prices (13).
If, on the other hand, the urban incomes increase their percentage share in
national income to a significant extent, the real factors are likels to push the
food prices up.

2) With a hcavily agriculturc-oriented cvonomy and a low proportion of
money supply to national income, the effect of monctary factors on absolute
or relative prices is hhcly to be indignificant If, however, in an agricultural
economy with a high (or increasing) proportion of moncy supph to national
income, the cffect on both absolute and relative prices will be appreciable.
The effect on rclative prices would be in favor of food prices, if the increase
in moncy supply is caused by nising developmental expenditures which dis-
tributes a higher -.oportion of the increase in money supply to low-income
classes.

3) In linc with Lewis's theory, the real cost of labor to industry was not
found increasing, however, the government sector was taxing away the pos-
sible “surplus” profits. The main bottlencch to industrialization was found
to be an ever increasing cost of industnial raw-matenal crops rather than
rising food prices.
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