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1. INTRODUCTION

1. The object of this article is to derive causal relationships between
fndian imports (exports) and the factors influencing the demand for theso, From
these relationships are evaluated Gio elasticitics of demand with referenco to
the factors taken as influencing the demand (domestic as well as foroign). In
addition to the common factor, viz. price, some special factors are considered
depending upon the lity under ideration

This project was first taken up for study in the department of Rescarch
and Statistics during the carly part of the year 1949 with a view to get a rough
iden of the probable effects of ‘Devaluation’ on India’s trado and economy. In
this connection the discussiona with Mr. V. G. Pendbarkar and Dr, N, S. R.
Sastry have been very much helpful to us while finding out the economic relation-
ships. Later on, towards the end of the year 1949, this study was taken up for
discuesion a3 one of tho research projects in I'rof. Herman Wold's Research
Seminars conducted in the Indian Statistical Institute, Calcutta, for which one of
the authors of the present article, has been deputed by the Reserve Bank,
Thereupon, at the suggestion of Prof. Wold, it was decided to continue this study
a3 one of the projects of these seminars, and the present article, therefore, is the
outconto of these attempts, It is needless to say that we are very much indebted
to Prof. Wold for his helpful comments which gave us an opportunity to preparo
this revised version of our article. In particular, the suggestion given by him to
introduce the expressions ‘short run elasticitics’ and ‘long run elasticities’' for
elasticitics caleulnted from the two regressions with and without ' (time) asan
explunatory variate, lend to much improvement in tho results. It may also be
mentioned that most ol the difficulties that arivo in connection with the methods
to be used in the analysis were discussed extensively in his research seminars
conducted at Calcutta.

2, METUOD OF ANALVSIS
2. The regression that is used in tho analysis of thia paper ia of the
following type, fitted to the data by means of least squares method:
Xy=a +B8Xy + 7X;s + 8X, + .. -
where Xy, X;, X, and X, aro tho varinbles used in finding tl e relation. There is
much vagueness and controversy about the interpretation of theso regression
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relations in demand analysis. Tho methods to be uscd in such cases havo been
discussed by Schultz (1038), Frisch (1934), and Wold (1940). However, it would be
helpiul to add a few comments on the significance of the abovo relation (1) used
in our present demand analysis.

2.1. Interpretation of regression relation: In tho application of such a
rogression relation, we may distinguish between two purposes. Oue is as an estima-
tion and tho other as a (causal) relationship. In the former case it is purcly a
matter of estimation of X, for given X, X,, X etc. The problem here would bo ono
of »tatistically estimating the value of X, for a set of values representing X,, Xy, X,
ete. which are taken as independent variates. Tho second purpose would bo to
derive n causal relationship of the same type ns exists in regression relations based
on experimental data between tho veriable X, on the one hand, and X,, Xy, X, ete.
on the other. Regression relations that allow such a causal interprotation are
desirable in demand analysis. It may be disputed whether the regression 1elation
of the type (1) allows of such & causal interpretation or not.  This however, is an
economic question and not o statistical one, and the above relation may serve,
for all practical considerations, as a first approximation of a causalrelation between
the value of imports {exports) and the explanatory factors {prices, income ete.)

2.2, Elimination of trend:  The introduction of time (1) as an explanatory
variable in the demand relation is again a disputable point.  Though tho time (1)
by itsclf cannot explain anything about demand, the main argument in favour of
removing trends is that the variations in demand may bo the result of a good many
factors which cannot be statistically measured and incorporated explicitly in the
demand relation. At the same time it is to be noted that the elimination of trend
‘makes it impossible for tho analysis to explain long run movements that may be
present in the dewand; for, when removing trend the analysia instead concen-
trates on the sliort run fluctuations in the data. In such a situation, we may—
when studying how demand reacts upon price changes and income changes- attempt
to reconcilo both these view points by distinguishing between the two terms,
namely shori run elasticity ard long run elasticity. With this distinction we have
in the following calculated both the short run and long 1un clasticities—tle
former category Leing from thoso relations in which t'me is intrcouced as a
variablo and the latter from those in which time is not introduced as a varialle.
In somo cases, however, it has becomo difficult to obtain plausible results and tle
corresponding results for them are not given in thia article. Both theso categorics
of elasticitics aro evaluated and given in cach case.

2.3. Elastitity of demand: From the above relation given in (1), the

elasticity of demand in’ the caso of each explanatory factor is given as a ratio
in the following manner:

*0a & suggostion from Prof. Wold during his Recarch Sominars at Calcutla, n dotailed discursion of this
point is taken up by constructing modol sorios, and %8 hopo to publish thin in duo courso 8s u roparatg
paper.
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Elasticity of demand for X, with reapect to the factor Xy = E(Xy)
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Similar is the caso for tho other elnsticitics ot demand with reepect to tho
remaining explanatory veriables. (Tie bars denote the average values during
the period under consideration). These aro the proportionato changesin the
volumo of imports or exports (X,) rclutive to the proportionate changes in cach
of the variables like prices, income ete. (i.e. X, X ete.)

3. INDIAN DEMAND POR IMPORTS
Before finding out any relation in rezpoct ot Indian imports aa & whole, it
may be useful to note the contribution of diflerent countries to Indian imports.
Percent value of imports (into India) contributed by individual countries of the
world are given Lelow.

percent value of Indian
eouniries vinportaduring 1934-39
U.K.
Japan
Gormany
Burma

UB.A.
Konya Colony

Holgium .

Italy -

Rost .
total

It will bo noticed from tle above that moro than ono-third of Indian imports,
during thoe pre-war pericd considered, are trom tho United Kingdom. Nextin
importance comes Japan, followed by Germany, Burma and the U.S.A.

3.1. Demands for imports as a whole : The important factors which may
bo considered in this connection are national ir-come, industrial activity and import
price. During the pre-war year 1038-39, producers’ goods including imported
machinary accounted for nearly 41 per cent of Indin’s imports ard consumers’
goods including luxury goods for 38 percent. Tho variations in demand for the
former category of goods would bo explained partially by the domostic industrial
activity whilo thoso in demand for the latter category of goods would be explained
by tho National Income of India. But due to lack of National Income estimaten
for India, this explaining varisto could not be taken into consideration, and the
index of industrial activity is used instead to meet both the purposes. It may,
however, Lo noted that most of the Indian industrial demand ja derived from
incomo only, ae Indian industries produce mainly consumors’ goods. In order,
thereforo, to find out a demnnd function in respect of Indian importy as p wlolo,
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wo havo related the changesin the volume of imperts to both the industrial
activity and the import prices in India.

3.2, Datu utilised : Tho data utiliserd tor this purposo are the quantum
and prico index numbera of intporty (with 1927-28=100, ns basc) publishod by the
D.G.CI, & S., Calcutta, and the index numbers of industrial activity published by
tho ‘Capital’,  Ono adjustment has beon made in respeet of the import price index
s tho year to year varintions in tariff were not takon into account whilo construct.
ing that index. In order, therefore, to get a prico index adjusted for theso changes,
the total due collected on imports is added to the gross value of imports during the
corresponding years and so & valuo index is obtained with tho year 1927-28=100 as
base, This valuo index has been divided by the quantity index In order to get
the price index. Theso indices are then correctod for the home prico level by using
tho Bombay cost of living index, Tho serics thus obtained and tho scries of
industrial act:vity indices caclicc mentioned aro uscd as explaining variates whilo
tho quantity indox has been taken as the dependent variablo. All theso serica bave
Leon reduced to index numbers with 1927-28=100 as baso; the period covercd being
1927.28 to 1037-38, ‘Lho follewing table gives the index aumbers atilised for the
relation.

BTATENENT SUQWIXO INDEX NUMDEZAS OF IXFORT QUANTITY, IMPORAT PRICE AXD
INDCSTRIAL ACTIVITY IN INDIa

indox of import pricoa adjustod for duty
homo prica lovel

indox of indox of

yoar import Import homa rolative  industria}

quantity prico cost of prica activity

indox living indox
t Xi X, Xy

1027-24 100.0 100.0 100.0 100.0 100.0
1928-29 tia.8 [} 8.8 ({3 ({8}
19020-30 100.0 49.9 00.9 91.8 100.0
1030-31 87.0 80.0 8.0 04.2 104.8
1931-32 .4 18.3 11.8 104.9 104.3
1932-33 83.7 70.1 1.2 98.8 104.5
1933-34 70.3 3.2 . 104.0 2.5
103425 8.7 04.2 103.0 1240
193533 013 65.4 83.0 09.2 120.3
1930-37 86.1 64.7 68.3 97.0 134.8
1937-33 95.7 78.1 60.8 108.8 H3.2

3.3. Indian demand for imporls in general : Calculations based on the
ahove figures give us the regressions of annual variations in the volume of jmports
(X)) and annual varistions in tho adjusted import prico (X,) and tho domestic
industrial activity (Xy) during tte period 1027-23—1937-38, with and without a
timo facter (1) to eliminate trend, as:

Xy = —10.42-0.35 Ny +1.65 Xy~-8,34 ¢ . (8
(R = 0.88)
Xy = 20771-146 X,+0.24 X, )
(R = 0.58)
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The maltiple correlation ‘R’ in the former caxo (3a), namely, in the relation whero
the trend has been eliminated by introducing tle variable ¢, indicates that the
variables used in the relations explain nearly three-fourths of the variations
in the volume of imports, whilo the multiple corrclation in tho latter case
(6) does not give such o satislactory explanation of the varintions in imports
(explaining only, one-third of the variations). We obtain from the relation
{38) the mean short run clasticities with roference to prico and industrial activity
88 —.38 and +2.01 reapoctively, From thi» we conclude that 10 per cent riso in
tho index of domestic industrial activity at its average level, during the period,
is accompanicd by an increase in tho imports by ncarly 20 per cent. In other
words the demand with respect to industrial activity 18 ‘elastic’ while it 1
inelastic’ (moderately) with respect to import price, thereby meaning that any
rise in import prico of foreign goods will not decrease our imports in the samo pro-
portion. The loog run clasticitica cbtained from tho relation (3b) do not, however
recm to be satistactory [*(X;) = ~1.61, (X3) = +0.31].

3.4. Comparison with other couniries : It may be of interest to note,
at this stago, tho employment elasticity and price-elasticity for Britiah
imports (Chang, 1946) which aro more or less, of tho same order as thoso
obtained for short run elasticitics in tho case ot Indian imports. It is also desir-
able to compare tho elasticities ubtained in tho case of India with other agricul-
tural countries of the World, In a study (Chang, 1945-46G) on ‘‘International
comparjson of various elasticities of demand. for imports, during the inter-war
period 1924-1938”, Chang cveluated the income and the price elasticitics in
respect of almost all prominent countries of the world, group.ng them as (i)
industrial, {ii} agricultural and (iii) mining, Viewed irom this classification one
would expect that in the case of an agricultural country like India {in this case ho
has not calculated any elasticitics) the income-clasticity would bo lying between
2 and 3, while actually the ohort run elasticity with respect to industrial activity
is 2.01 following very satisfactorily the classification of countriea mado according
to tho income-clasticities by Chang. Tho price-clasticity also {obtained in the
present paper for Indian imports as equal to —.38) compares very favourably with
thoso of its sister-countries.

4. DEMAND FOR CERTAIN INDIAN JMPORTS

Wo may now turn our attention to individual items of imports with a
view to study the demand with reference to somo specia! factors that also influence
tho demand in addition to the import price, Accordingly a fow important itoms,
takon from tho two categories of imports viz. producer and consumer goods have
been considered hero individually ip order to sce tho major factors that influenco
the demand for them in India, Tbe percentage coverage of these commoditics
during the threo ycars, viz. 1023-24, 1937-38 and 1049-50 are given below to have
a general idea about the extent of thoir importance in India’a import trade.
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PERCENT YALUE OF IMPORTS OF CZHTAIN COMMODITIEN TO TOTAL JMFORT YALUR

communlity 192324 1937-38  1049-50 catogory
() cotton piocogoods 20.2 7.8 2.3 consumor goods
(i1} cotton raw 1.1 1.0 1.3 producer goorls
(iii} motor vuhiclas 1.8 3.0 1.7 conaumor goods
{iv) chamicals 0.0 1.9 L4 producer goods
{v) hardwara 1.0 1.0 1.1 producor gnods
{¥i) tobaseo 1.0 0.5 0.4 anainly producor and
purtly consumor goods
(vii) dyos 1.3 2.3 1.7 producor goads
{viii) machinory of all kinds 8.9 2.9 18.8  producer goods

4.1. Indian demand for imports of colton piecegoods : Tho imports of
cotton piecegoods constituto o very important item being about 15 to 20 per cent
ot the total import trado of India during the period 1935-40. Though the demestio
cotton mill industry expanded rapidly under tariff protection in the thirtics, it waa
not ablo to satisly completely the home demand. Tle Swadeshi movement was also
partly responsiblo for reducing tho ption of foreign textiles. As a result of

theso, importa of foreign cotton piccegoods have shown a declining tendency.

India’s imports under this item have their origin mainly in two countrics,
viz, tho United Kingdom and Japan, the proportions distributed between theso two
countrica being 57.6 per cent and 40 per cent respeotively during the five year period
1934-39, beforo war. Tho following demand rclations refer to the over-all demand
by India from theso two countrics pooled together during the period 1923-24 to
1037-38,

X, = 180.65~0.20 X,—0.30 X,~5.63 { w (i8)
(R =0.83)
X, = 404.53- 177 X,—1.09 X, v (D)
(R =0.79)

whero X, = indox of volume of cotton piccegoods imports;
X, = index of import prico (including customs duty) adjusted for homo prico
level of cotton piccegoods ;
X, = consumption of raw cotton by Indian mills(a special factor).

short run tong run
elasticity elaaticity
averago clastioity with respect to prico --0.32 —-2.19
" . »  consumption of
raw cotton by } —~0.46 —1.60
Indian mills

Tho valuo of tho square of the multiple correlation coeflicient shows that
more than two-thirda in tho case of (4a) and slightly less than two-thirds in (4b) of
tho variation in the volume of imports of this item is explained by the factora consi-
dered here. ‘Tho short run clasticitiea in both theso casca turn out to be very much
below unity, indicating theroby that during tho period considered tho demand for tho
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goods under this item was tinelastic’ with respect to both the import of these and the

consumption of raw colton in Indian milts. This indicates that, irreapective of whetlier
there waa riso or full in tho caso of theso two fuctors, tho demand for foreign cotton

manufisctures continued unabated. Tbe high cocflicient in tho caso of tho factor
{ (time) may Lo duo to tho combined effeet of tho dovelopment of the textilo industry
under tarifl protection, the boycott of foreign cloth during the period, tho residual
domand for specinl varictics of cloth not produced in India, and also ngreements
with Lancashiro and Japan to import certain quantity of their cotton piccegoods in
return for tho off-tako of raw cotton.  On the other hand, from the relation (4b) wo
obtain tho corresponding long run clasticitics to bo —2.10 and —1.60 indicating that
tho demand is ‘elastio’ with reference to both theso factors, This, however, does not
wem to bo plausiblo as thore is a marked fall in jmports sinco 1930 without a corres-
ponding riso in the import yprices which is mainly duo to tho Swadeshi movoment
and other causcs mentioned above.

4.2, Elasticity of substitution : It will bo of intercst to caleulato the prico
elusticity of substitution between imported and homo produced cotton piccegoods
in India. For this purpose, we havo obtained a simplo regression equation of the
typo.

Doy t - @
7 N B+ (5)
where g, and g, are indices of volume of imported and home produced eotton pieco.

goods respectively; py and p, aro the corresponding price indices, and ¢ denotes timo.
Tho regression equation obtained is (period considered being 1923-24 to 1937-38)

% = 142.47-0.243 D yo00¢ - {0)
1S M
(R = 0.80)

Drico clasticity of substitution = — 0.38

The low price clasticity of subatitution might bo due to the fact that goods produced
in India have not formed a good substitute for imported goods, as they aro in general
of superior varicty. It is intercsting to have separate demand relations with respect
to cach of theso two countries (viz. U.K. and Jspan} of origin sinco the U. K.
enjoyed many concess.ons ag ngainst the heavy restrictions (in tho way of tariffy)
imposed onJapaneso cotton piecegoods imports. In this connection T.C. Chang’s result
(1948) rogarding the elasticit 7 of substitution between the imports of cotton piecegoods
from Japon and U.K. into the Indian market gives us uselul details. Heo obtains this
clastioity as —1.04 (with correlation coclligient=—0.81), which means “that a chango
in tho relative prices induccs 8 moro than proportionato change in the relative
quantitics,”

4.2. Indian demand for imporls of raw cotion : India occupies an important
place among the cotton-growing countries of the world; but the cotton grown hero is
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not of the long staple varicty needed for production of higher counts of yam. Indian
mills, which havo specialised in the production of theso higher counts of yarn, have
thereforo to import a large portion of the cotton from foroign countrica. Nearly four-
fiftha of tho imports of this item comen from Kenya Colony, Egypt and Anglo-
Egyptian-Sudan while ten per cent of the imports aro covered by the U.S.A. cotton,
during tho fivo-year period 1934-39. Duo to intenso demand for locally-made cotton
piccegoods of all descriptions, largo quantities of cotton for production of goods of
higher counts bave been imported sinco 1030. Below are given tho domand relations
obtained for the period 1023-24 to 1937-38.

X, = 5601.33—2.70 X,-+0.44 X;—18.63 ¢ . (18)
(R = 0.87)
X, = 516.30-3.24 X,+0.35 X, . ()
(R = 0.87)
whero X, = index of volumo of raw cotton imports;

X, = indox of import prico {including customs duty) adjusted for Jiome
price lovel of raw cotton;
X, = production of cotton yarn of counts higher than forty (a special

factor).
short run long run
elasticity elasticity
averago clasticity with respect to prico -~0.74 —0.89
. ”» production of yarn of
finc counts +0.04 +0.75

Nearly three-fourthe of the variation in the volumo of imports of this jtem
during tho period under review is explained by the factors considered in both the
cases. Tho demand happena to bo ‘inclastic’ with respect to both the factors, in the
case of tho short run as well as long run elasticitics. Botb the relations scem to givo
plausiblo results, time (7} playing a negligiblo part bere.  The correlation cocfficient
between the index of import quantity snd tho production of higher counts of yarn ia
also as bigh a3 0.8. 1t is, however, interesting to note tho similarity in tho (short
run) demand elasticitiea of cotton piecegoods and raw cotton.

4.4. JIndian demand for imporls of molor vekicles : Though the United
Kingdom has been the main supplier of articles under this item, thoe U.S.A. and
Canada (combined) form the major supplicrs of motor vehicles capturing nearly fifty
per cent of India’s imports of these upto tho end of the year 1930-31. During the
period after 1930-31, tho imports from U.S.A. and Canada have declined whilo those
from the UK. have increased to moro than fifty per cent. The demand relations
obtained for tho period 1023-24 to 1037-38 are given below.

X, = 533.18~4.48 X,40.04 X,+3.00 ¢ . (80)
(R = 0.69)
Xy = 489.60-3.09 X,+1.00 X, e (8b)
(R = 067)
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whoro X, = inddox of volume of imports of motor vehicles;
X, = indox ofimport prico adjusted for homo prico level;
JY; = net taxablo incomo in real terms (a spocial factor),

ahort run long run

elusticity elasticity
averago olasticity with respect to prico -2.63 ~2.25
" »  net taxable incomo +0.67 +0.93

Tho relations in this case turn ont to bo not so satisfactory a4 in the previous
cases, the nquaro of R being 0.48and 0.45 in tho two casca, showing therchy that not
evea balfl of tho varistion in tho import quantitics of tho item of demand under con-
sideration hoa boon explainod by tho abovo two explaining factors. 1t is however
pomiblo to improve this total correlation by introducing two important factors, viz.
(a) tho nuinber of vchicles already in uso and (b) tho milcago of newly conatructed
rondn during each yoar. But unfortunately theso statistics are not available in India,
Tho high clasticity with respect to price, ay obtained hicre, may Lo expected since the
majority of theso vehicles ean bo taken as luxury goods, It is highly interesting
to noto that tho short and the long run clasticities (with respect to both tho factors)
aro of the samo order.

4.5, Indian demand for imports of chemicals : The major portion {ncarly 63
per cent of total import valuo during 1034-39) of Indian imports under this item aro
from the United Kingdom. Sodium Carbonate festures prominently among the
various kinds of chemicals that aro importel. The demand for the imports of theso
chemicals was dependent moro or less on the import price of theso alone, as the home
production could not stand the foreign competition duo to the non-existence of any
tarifl wall until 1931, Enpecially in tho caso of chemical walts, homo industry coubl
not stand foreign competition in spito of the many advantages given to the domestio
industry, ‘The demand relations for tho period 1023-24 to 1932-1933 obtained in the
coso of India’simports of this articlo is given below,

Xy = 107.62-1.80 X,+0.89 X,+1.08 ¢ e (00)
(R = 0.00)
X, = 187.14-2.20 X,+1.12 X, e (0b)
(R = 0.05)

whero X; = index of volumo of imports of chemicals;

X, = indox of import prico (including customs duty) sdjusted for homo
price lovel;
X, = index of industrial production (a special factor)

short run long run

eluaticity elaaticity
averago clasticity with reapect to prico ~1.06 —~13¢
" " industrial production —+0.80 +1.00

Tho multiple corrclation indicates a satisfactory explanation (in Loth the
casen) by means of tho two faclors conmidered here. Detween thes two fuctors
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again, prico scems to Lo tho chief influonco as the correlation coeflicicnt
botween the volumo of imports and tho prico is as high as —0.83. Tho
menn clasticity of demand in this case mway bo taken to be ‘clastic’ which is
prowinently clear from tho long runolasticity. In tho cass of the elasticity domand
with respeet to industrisl production, however, the demand may Lo considored to
bo 'inclstio’ a3 in both tho cnsca tlio clasticitics do not cxceod unity. This scomy
to bo reasonablo as somo of tho imported chomicals aro used in  Inboratories and
gonie s agriculturul manure, the cffects of tho demand for which cannot be
assessed g0 very ensily. It moy bo obsorved that tho long run clasticities with
respeet to both the factors are slightly higher than the short run clasticities.

4.6, Tho imports undor this item compriso agricultural implomonts,
builders’ hardwaro, lamps’ metal and otber 1l articles of uso.
About one-third of Indin’s imports of theso were supplied by the U. K., whereas
Germany also contributed an equal portion, Tho demand relations for the period
1923-24 to 1937-38 are given below.

X, = 46535 — 3.60 X, + 12.04 ¢ e (102)
(R = 0.05)
X, = 511,60 — 3.28 X, e (10D)
(R = — 0.68)

where X,= index of volume of imports of hardware;

X, = import prico (plus duty) adjusted for home prico level.

short run long run
elasticity elasticity
averago clasticity with respect to prico — 135 — 110

Both tho elasticitics indicato that theo demand with respect to import price
in thia case is clastic, which is plausible, and judging from tho corrclation also the
rosults aro satisfactory.

4.7, Indian demand for imporls of tobacco: The United Kingdom and
tho United States scemed to havo shared in almost equal proportions the supplics
of tobacco to Tndia each contributing nearly 50 per cent of India's imports wmlet
thisitem. ‘The only explaining variablo considered in this caso is the import prico
of tobacco, after deflating it by homo price level and the demand relations are given
Lelow.

X, = 207.52 — 0.69 X, — 3.00¢ e (19)
(R = 0.03)

X, = 234.00 — 1.09 X, e {11D)
(R = — 0.70)

whero X, = indox of volumo of imports of tobacco ;
X, = import price (including duty) index dellated by hawe prico
lovel of tobacco.

short run long run
elasticity elusticity
avorago clasticity with reapect to prico — 120 —~2.03
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Tho demand relation (Ita) shows that more than four-6iths of the variation
in tho volume of imports undor this item is accounted for by the import price and
timo, £.  This must have beon due to the fact that most of thia imported tobacca
is unmanufactured and so is utilzod in making cigarcttes cte. Tho demand
naturaily is dependent mostly upon price and is elastio in both tho cases. The
two rosults, the long run clasticity as well a9 tho ehort-run, are plavsible.

4.8, Indiun demand for imports of dyes: Moro than threo fourths of the
imports undor this itom during 1934-39 are from Germany, which ia well-known
for supply of bigh quality dycs. Tho demand rolations during tho period 1923.24
to 1932.33 aro given below.

X, = 12430 — 047 Xy + 7.19 ¢ v (120)
(R=072)
X, = 11502012 X, e (12b)
(R= — 031) B
whore X, = index of volume of imports of dyes;
X; = import prico index adjusted for home prico level.
shorl run long run
elasticity elasticity
averago clasticity w.r.t. prico -0.02 — 018

The domand with respect to prico is moderately inclastic in the first caso
giving the short-run elasticity as —0.02. This scems to be reasonable as tho
German dyes are famous for their quality, with the result that many cuunl.ncs
import these irrespective of the price demanded for them. But the very low figure
in tho case of the long run elasticity will have to bo accepted with some caution,
especially duo to indigenous materials being used ducing the Swadeshi movement
in tho new mills started in tho South. Even tho correlation coeflicient in this caso
is not significant.

1.9, Indian demand for imports of mackinery of all kinds: This is a
big iter of our import trado as nearly one-sixth of India’s imports aro covered by
this itom during recent years. Tho percentage shares during the five-ycar period
onding 1938-39 show that nearly two-thinls of the valuo of theso goods aro imported
from the U, K. itself, whilo Germany and tho U. &, A. together cover as much as
23 per cont only. The demand relation in this cnso for the period 1927-28 to 1937-38
are given below.

L= — 144.83 — 0.14 X, + 2.73 X, — 1335 ¢ .o (138)
(R = 0.95)
whero X, = quantity index of imports of machinery:
X, = prico » " adjusted for home price lovel,

X, =index of industrial activity in India (a special factor),
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short run

elasticity
averago clasticity with rospect to prico —0.38
. " industrial activity + 4.44

As js evident from tho mean clasticity of domand obtained alove with
respect to Indian industrial activity tho demand for imports under this item are
highly clastic with respect to the industrial production in- India. Price-clasticity,
howover, is very low as is to bo expected indicating the ‘inclastic demand’ for ma-
ohinery of all kinds into India.

For the sako of casy reforenco and comparison tho abovo demand relations
aro all given in tho following table with tho standard errors shown in brackets,

BUNMARY TABLE $HOWIND RN AND LONO DUX ZL or
DRMAND FOR INDIAX IMPORTS

rogroasion cocfficionte with elasticitica
atandand orrors in brackets moan clasticity w.r.t.
commodity X, X, [ prico (E,) spocial factor (E,) " correlation
shortrun longrun shortrun longrun
1. gonoral
oot A —0.35  +1.65 —8.23 0,38 +2.01
impo Lo Lo (2.208) - t 0.88
B —1.46 0. - -1 +0.31
(.720)  (.207) t oc
. cotton pioco-
Tt A —0.26  —0.30 —5.64  —0.32 —0.400 08
(1739 (0.710)  (3.709) .
B —1.71 -1 s —2.19 —1.660
(1.399)  (0.478)
Jraweotton A —2.70 4044  =18.63 —0.74 +0.0400 0.87
Eha 00T i) o
B o3 40.3 = —0.8 0,750
ash o 0.87
Cvohiclos A —449 40, 80 -2, +0.87
4. vohiclos (1.687) (o.lm) (1.132) t .60
B —3.00 +1.00 = — —2.25 0.9
(1.259)  (0.434} +0.93t 0.67
5. chomicals A —1. 080  1.68 —1.08 $0.5¢ .90
s @3 0.6 .
B —2.2 . - 13t 100t o,
(0.528)  (0.273) +1.00t  0.93
6. hondware A 12.04 -1.35 0.05
[ (1.353)
B - -1.18 —0.58
7. tobacco A 3.00  —1.% .
(.939) 0.9
B p -2.03 —0.70
8. dyos A 710 ~0.62 _o.
d (2.020) .72
B - ~0.10 —-0.31
9, machinory A +2.73 1335 —0.38 444 0.05

(1.319)  (8.525)
B not a plausiblo romult

X,=quantity indox of importa. X,mpricoindex. X, spocinl factor, f=linoar trond.
1 Industrial activity, 1} Not taxable incomo.

*Consumption of raw cotton in Indian mills.

**Production of yorn (of counta groater than 40) by Indina mills,
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5. FOREIGN DEMAND FOR INDIAN EXFORTS

Tn the caso of Indian exports as s whole we notice, aguin, that the United
Kingdom topped the list of important markets for Indian goods, taking as much as
one-third the total value of Indian oxports.

PERCENT YALUES OF INDLAN EXTORTS DURING 1034-39

UK. 2.3
Japaa 12.7
US.A. 0.3
Gormany 4.8
France 3.7
Coylon 3.0
Bolgiura 3.3
Italy 2.6
Notherlands 2.4
Burma 2.4
Rost. 22.9

100.0

Japan followed tho U.K. just as in tho caso of imports. Tho third place
however was taken by the U.S.A. whereas in tho caso of imports, this country
occupied & fifth placo.

6.1. Foreign demand for Indian exporis as a whole: Changes in various factors
may be responsible for variations in the exports of a country, In the following an
attempt is mado to derive demand rolations with a view to find out tho effect of tho
raost important factors on tho foreign demand for Tndis’s exports in general. Two
major factors may be considered for this purpose, viz. the chunges in the real income
of the importing countrics and the changes in the prico lovel of Indian exports
deflated by tho general price level of the importing countries.

6.2. Data utilized : As the eight countrics, UK., Japan, U.S.A., Germany,
Fraace, Netherlands, Australia and Canada account for nesrly 68% of tho total
export of India during tho quinquennium ending 1938-39, the figures of real income
per head of working population (in international units) which are given by Colin
Clark® for the period 1924-37, aro combined to form an index of real jncome for
theso eight countries with 1927-28=100 as baso and the indox that obtained has
been used as the the incomo factor. In the caso of prices also wo have constructed
a combined prico index for the above cight countrics by taking & weightod averago
of the price indices®® for theso countrics, the woights being given on tho basis of tho
contribution of each country to total world real income during the period 1025-34.
The price index of Indian exportst is then deflated by the abovo price indox.{t Tho
serics of relative price indices obtained in such a manner are utilised for finding tho
demand rolation. Tho relevant dats are given in the following table.

*‘Conditions of Economio Progroas’. **Publislod in the ‘Stalistica) Yoor Dook' 1930—Loaguo of
Nations. {Constructod by D.G.C.I.& 8. Calcutta with 1927-28a=100 0 baso. f{Rolatos to tho oight
countrics, U, K., U.8.A., Japar, Franco, Gormany, Australia, NothorJunds and Canada.
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STATEMENT SHOWINO INDEX NUMBENS OF EXFONT QUANTITY, EXPORT T'RICE AND
WOHLD MZAL LNCOME

index of oxport pricos adjusted

for world price loval

year  indox of indox of  indox of
axport export world rolutivo reail incomo induntrial
quantity  price prico prico ol importing activity
imdex indox ndex  countrice
: X, X, X, X,
1027-28  100.0 100.0 100.0 100.0 100.0 100.0
1023-28  101.3 07.1 100.9 04.2 104.1 2.9
1920-30  109.2 23.0 03.8 935.0 102.0 109.0
1030-31 97.7 80.6 88.5 9l.1 241 104.8
1031-32 B4 12.2 76.4 24.5 87.4 104.3
1932-33 5.7 5.7 69.5 4.3 80.0 104.8
1033-34 87.2 63.0 6.8 n.s B2.4 12.5
193435 88.8 63.4 4.9 84.0 0.3 124.9
1035-36 89.4 57.3 7.4 Ha3 4.4 120.3
1936-37  109.9 51.7 80.4 71.8 99.3 134.8
1037-38  103.1 0.1 95.8 62,7 102.8 143.2

5.3, Foreign demand for India's exportsin general: On the basis of the figures
tho following demand relations are found out using the usual regression analysis as

in the caso of imports.

In addition to the export prico (X,) und world real income

(X,), another factor, namely, industrial activity in Todia (X} is also taken as an
explanatory variablo in finding theso demand relations.

X, = 133.87-0.87 X,+1.21X,~0.60 X,-0.10 ¢

(R = ,95)
X, = 132.82-0.86 Xy+1.21 X;~0.66 X,
(R = .05)
whore Xy = index of quantity of exports from India ;

Xy = index of oxports price adjusted;

X = index of world real income;

X, = index of industrial activity in India (a special factor),

verage elusticity with respect to prico

"

world real incomeo

Indian industrial activity
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short run

elasticity
—0.78
+1.19
-0.81

long run

elasticity
~0.78
—119
—0.81

{ 140)

(14b)
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In both theso casos the results scem Lo Lo satisfluctory judging both from
the multiplo correlation R and from tho short run and long run clasticities with
reapeet to cach of tho oxplaining fuctors. 1t is intereating to noto that tha cffect of
¢, tho timo factor, is negligiblo cspecially when we seo that the ehort run clasticitics
aro all equal to tho long run clasticitics. Tho demand with respect to export prico
as also with rexpect to Indian industrial activity is ‘moderately inclastio’ while that
in respect of worlil incomo ia slightly clastio,

6.4. Comparison wilh other countries : It may bo interesting at this stazo
to comparo tho present incomo clasticity of demand with thoso obtaind by Cliang
(1948} in bis ‘A Statistical Note on World Demand for Exports’, The countrics whoso
elastio demand with respect to world real income compates very favourably with
India aroJapan and Switzerland under the group of ‘relatively lesa industrialised type’
countries and British Malaya and South Africa under the group of ‘mining and raw.
material producing typo’ countries. This scema to give us a plausiblo comparison
and jt is truo also that India has been gradually changing over from ‘raw material
producing type’ to ‘less industrialised typo’, Tho price elasticity, however, ia
slightly higher than tho onea noticed in tho caso of tho countries of tho abLose two
types.

6. FOREION DEXAND FOR CERTAIN EXPORTS
Wo shall now study in detail the nature of the foreign demand for certain
individual commodities of export. Tho percentages of the total value of exports
covered by each of theso commodities during tho threo years, 1923-24, 1937.38 and
1949-50 are given in tho following table, in order to havo an idea of tho importanco
of these commodities in India's export trade.

PERCEST YALUE OF EXPOATS OF CEOTAIN CONNODITIES TO TOTAL XXPORT YALTE

commodity 1923-24 1037-38 1910-50 category

1. groundnut 2.1 4“9 2.0 producer goods

i, akine {rew} and

i, hidos (raw) 20 2.7 1.4 preducergiods

lv, hides & sking

(dromad) 1.7 4.0 4.0 consumergoods

v. toa 9.1 135 168  coneumor goods

vi. Juto manufacturca 121 10.1 206 consumar goods {packisg purposcs)
vii. linsood, and 2.8 2.0 1.0  proucorgoods
vili, papor 0l - 3.0 consumor goods

8.1. Europe’s demand for India's exporta of groundnut: India ranked first
in the exports of groundnut, France, Germany, Netherlands, UK. and Italy nro

823
10



Vou.11)  SANKIIYA: TIHIE INDIAN JOURNAL OF STATISTICS [Panrs8& 4

tho chiel importers of g The export d 1 ig primarily dependent on the
demand for g Inut oil in tho ing countrics. In Europe, groundnut oil is
wsed both for ediblo and industrial purposes, In India it is consumed as an ediblo
oil fur cooking purposea and & main constitucnt of Vansspati, Thie may bo snother
fuctor affecting tho exporta but it could not bo taken into sccount duo to lack of
data. Tho prices of groundnut quoted at London are taken to bo representativo of
the world prices. Tho following aro tho demand relations obtnined for the period
1929-30 to 1939-40.

X, = 43.20—0.87 X,+1.2¢ X,—2.00¢ e (158)
(R =0.15)
X, = 67.68—0.75 X;+0.85 X, . (I5h)
(R =0.72)

where X, = indox of quantity of groundnut exported;

X, = index of prices quoted at London;

X, = index of induatrial production in Europo oxcluding U.S.S.R.
(a special factor)

short run long run

elasticity elasticity
averago clasticity with respect to prico —0.72 —0.62
. industrial production in Europo +1.36 +0.03

Both tho short run and long run clasticity show an inelastio demand for the
oxports of groundnut with respeot to prices quoted at London, whereas in tho caso of
thoso with respect to industrial activity in Europo there is a differenco, the former
indicating on clastic demand and tho latter moderately inelastic.

0.2. United States' demand for India's exports of raw skins : India was
tho leading producer and exporter of sheep and goat skins accounting for nearly 19
per cent of tho totel world production during 1935-36 followed by the U.S.A.,
Australis and New Zealand which contributed 11 per cent, 0 per cent and 7 per cent
respectively.  India’s position was uniquo in tho international market as it was both
the Iargest producer and exporter of raw skins in tho world. During the interwar
period, the dircct:on of trado under this item was mainly towards the UK. and tho
U.S.A., the latter Leing Indias principal customer absorbing 40 to 60 per.cent of its

total oxports.  Tho demand relations in the caso of tho U.S.A. during tho period
1929-30 to 1938-39 aro given bolow,

Xy =243-340 X, 4+4.17 X,—10.29¢ w (168)
(R =0.83)
X, =1635-049 X,+246 X, . {16b)
(R =0.73)
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whero X, = quantity of oxports of raw skins;
X, = import prico of goat skina in tho U.S.A. adjusted -for tho
general price level in US.A,;
X, = index of production of leather goods in U.S.A. (a special factor)

ahort run fong run

elasticity elasticity
averago clasticity with respect to prico —~0.40 —0.07
,» io production of leather goods in U.S.A. +1.71 +1.01

Tho demaad with respect Lo prico is inclastio whilo it is clastio with respect
1o leather goods production in the U.S.A.  Though thero is not much difference in
tho nature of demand shown by the short run and long run clasticitics, the latter
elasticitics indicato a highly inelastic demand with respect to prico and & just clastio
domand with repect to leather goods production in U.S.A.

8.3, Europe’s demand fJor India's exporls of raw hides : Central European
countrics, particularly Germany had been important buyers of raw hides from India
during the inter-war period.  During the year 1036-37 India accounted for 18.8% of
the total world bide production, and was followed closely by the U.S.S.R.and tho
U.S.A, Argentina and Brazil aro the chicf exportera whilo India ranks fifth. Indian
hides are lighter and exported in dry condition while Argentina hides aro heavy and
sro exported in wet-salted condition. Tho demand relation obtained for the period
1928-29 1o 1937-38 is shown below.

X, = —26.10-1.72 X,+3.79 X,—10.23¢
(R =087)

o (173)

where X, = quantity of raw hides exported;
X, = price index of raw hides;

X, = index of industrial production in Europo excluding U.§.S.R.

(a epecial factor).
short run elasticity
averago elasticity with respoct to price —-1L19
»  production in Europo +3.64

TWith respect to both tho factors, namely, prico and industrial activity, the
domand abroad for India’s exports of raw hides scoms to bo clastio, it boing highly
clastic in tho casa of tho Iatter factor.

0.4, United Kingdom's demand for India’s exports of dressed hides & skins:
Tho U.K. has been the singlo largest buyer of theso goods from India accounting for
nearly 00% of the total exporta of theso. It is also interesting to noto thiat India
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accounts for moro than $0% of tho total imports of tanned hides and sking into the
U.K. So India virtually enjoyed a monopoly in the UK. market as regards dressed
bides and skins. Tho demand relation for the period 1929-30 to 1938-39 is given
below.

X, = §11.04—1.12 X, +1.45 X,-5.95¢ w {180)
(R = 0.89)
where X, = quantity index of exports of tanned hides and skins;

X, = price index of exports;
X, = index of industrial production in the U.K. (a special factor),

short run elasticity
average clasticity with respect to prico —1.03
., industrial production in U.K, +1.35

Tho U.Ks _denmnd with regpoct to industrial production is fairly clastio from
tho abovo result while the prico clasticity, which is nearly unity, indicates that tho
demand may be just elastic with respect to price.

8.5. United Kingdom's demand for India’s exporis offea : UXK.isthe
chief market importing nearly 50 to 80 per cont of our total exports of tea. It is
also important to noto that tea is one of India’s major export commodities. Tho
demand relation for the period 1923-24 to 1936-37 is givea below.

X, = 101.26—0.11 X,+0.10 Xy—1.63¢ w (193)
(R =0.70}
whero X, = quantity index of exports of tes;

X, = index of import prico of tea in UK.
X, = index of real incomo in UK.

short run elasticity
averago clasticity with respect to prico —0.23
" .  real incoms in UK. +0.21

Tn both cases tho domand seems to bo “fairly inclastio® which is plausiblo on
account of the fact that tea is a necessity in UK. (and it may be noted that India
produces this commeodity in large quantities).

8.8, United States® demand for India’s exports of jute manufactures: The
chiel market for Indian cxporta under this itew is the Uuited States of America,
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accounting for noarly 27 to 33 per cent of Tadin’s total oxports during tho period
under consileration.  Tho demand relat on obtained in this caso for tho period 1923-
24 to 1930-37 is given below,

X, = 20.21—0.45 X, 4060 X, +0.37 X,~4.64¢ e (208)
(R = 0.05)
whers X, = index of volumoe of Indian oxports under jute wmanufactures

1o tho US.A,;

X, = export prico indox of juto manufactures;
X; = index of industrial producton in the U.S.A,;
X, = prico index of burlap in U.S.A. (s special factor).

short run elasticity
averago clasticity with respoct to prico --0.47

" w  industrial production 40,76

Tho demand in both theso cases (with respect to prico and industrial produe-
tion) scems to bo inelustio which is plavsiblo on account of the virtual monopoly
onjoyed by India in tho world market in respect of exports of jute manufactures.:

0.7. Europe's demand for India’s exporis of linated : UK. and continental
Europe aro the chicf markets for Indian linsecd and Argenting is tho chiel com.
petitor. Indian linsced s distinctly better than Argentina seed with regard to its
oil-content (being about 4% higler) and Indian eced is quoted on & clean basia
whercoa Argentino allows for 49 rofraction. The demand 1clation obtained for tho
period 1027-28 to 1937-38 is given bolow.

X, = 64260 — 014 X,~12.06 X,4-2.56 ¢ v (218)
(R =002)

whero X, = cxports of lingeed from Indin;
X, = production of linscod in Argontins;

X, = porcentago promium of the prico of Colcutts sced over that of
Argentino seed in London.

short run elasticity
avernge elasticity with respect to prico ~0.91
" " production in Argenting —LM
The demand with respect to prico ie modorately inclastio. Thel insced
production in Argentina (which is a competitor to India in oxporting this commo-
dity), it moy bo pointed out, has & powerful influeneo over the foroign demond for
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Indian linseed anid this in reflected by the elaaticity of demand with respect to pro-
duction of linseed in Argentina.

6.8, Foreign demand for India's exports of pepper: Italy and the US.A.
were the chief importers of pepper, accounting for nearly 43 per cent and 18 per
cent of India's total exports under this item. Indonesia is the chicf competitor.
We could not oLtain the prico data of Indonesian pepper in order to study its efect
on the demand for India’s exports. As regards the prico factor, we have taken
tho priccs quoted at New York as representative of tho world prices. It may be
noted that of Jote, there is a very great demand from the U.S.A. for India’s exports
of pepper, thus enabling India to get more of dollar currency. The demand relation
obtained for the period 1927-28 to 1936-37 is given below.

X, = 332.47—1,07 X, 20421 e {223)

(R =0.94)
whero X, = quantity of pepper exported;
X = prices of pepper quoted at New York.

short run elasticity
averago elasticity w. r. t. price —1.30
Thero is thus an elastic demand with respect to price in the case of this
item of India's exports.

To sum up, in the table on page 328 are given all the demand relations
with tho standard crrors shown in brackets.

SUMMARY AND CONCLUSIONS

(1) During the inter-war period Indian demand  for imports in gencial,
was ‘clastic’ with respect to domestic industrial production and ‘inclastic’ with
respect to import prico, the U. K. contributing moro than ono-third of India’s
requirements, closely followed by Japan, a powerlul competitor to the U. K. This
result compares well and fits closely nto tho classification according to incomo—
clasticitics made by Chang in his ‘international comparison of various elasticities of
demand for imports during the inter-war period’.

(2) In tho caso of individual articles under imports, & few of which are
considered hero, the demand scema to bo elastic (with respect to price) in respect
of motor schicles, chemicals, hardwareo, and tobacco, in tho case of both tho short
run as well ag long run elasticities. Demand for raw cotton, dyes and machinery
of all kinds is, liowever, inolastic. Tho short run and the long rua eclasticitics in
the demand for imports of cotton piecegoods show divergent results, the former
indicating inclastic demand while tho latter shows elastio demand, tho elimination

$Tho obsorvations aro in this caso dopendont only on short run elaaticitice.
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of trend playing o vital role. Tha prico elasticity of substitution in the caswo of
cotton pieco-goods is also very low. The demands in the cass of motor vehicles
with respect to net taxablo incomo and of chemicals with respoct to domestic
industrial production aro moderately inclastic. 'Taking cortain pecisl factors into
consideration it is found that the averago clasticity of demand for cotton picco-
goods with respect to mill consumpt.on of raw cotton is very much below waity and
that for cotton raw with respect to production of higher counts of yarn is slightly
below unity (in the caso of short run clasticitics).

(3) Foreign domand for Indian oxports in general is inelastic with respect
to price, whilo that with respect to world real incomo is clastic. This result is
borno out well both by the short run and long run elasticities of demand. Tho
introduction of Indian industrial activity into tho relation resulted in giving & good
relation, tho demand in this caso being moderately inclastic. The income-clasticity
obtained in tho caso of tho demand for India’s exports compares favourably with
those countrics falling into the types less industrialised” and ‘mining and raw material
producing'.

(4) Some ef tho articles of export like groundnut, raw skins, linsced, tea and
jute manufactures, studied bore, show an inclastio foreign demand with respect to
price, whilo in the easo of raw hides, tannorl hides and skins, and peppec thero is
clastic demand. The two cases in which long run clasticities give satisfactory
results aro grouninuts ond raw skins. Jute manufactvres and tea aro primo ncessi-
tios in the U.S.A. and U.K. and India enjoy & virtual monapoly in onc of these. It
is significant to noto that there is highly inelastic demand for exports ef tea with
respect to world real incomo.

(5) From the mathematical expression, viz. KEq (¢; + €, ~ 1), derived by
Mrs. Robinson (on page 143 of 'Essays on tho Theory of Employment) for the
inerease in the balance of trade, wo know that the effect of excliange depreciation
on the balanco of trade of a country tends to be neutral when the sum of the two
elasticities, namely, tho prico clast.city of homo demard for imports () and the
prico clasticity of foreign demaml for oxports (er) equals unity provided that
(a) initially tho trado balances (i.e. E;=1) and () tho home and forcign elusticitics
of supply arc infinits. In addition, under tho above conditions, the balanco of
trado turne out to Lo favourablo or unfavourablo according as (ex+-&;) is groater or
lesa than unity. It is, thereforo, of interest to note, in tho easo of India, that the
sum of theso two clast’cities which turned out to bo grenter than unity (e, = 0.38,
¢, = 0.78) during tho inter-war period undor consideration. Theso results no doubt
indicato that had .tho demand elasticitics continued to bo of the snmo naturo oven
afterwards, ‘exc) il iation’ would Do ad .= to India provided that
the abave conditions nbout supply olnsticitica hold good. This conclusion, bowever,
may bo considered to bo only tontative as it miay notapply to tho presentday
India duo to the various changes (and very important too) that took placo in tho
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pattern of her trade during tho poet-war period, tho chicf among theso changes
boing Partition.
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