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Ingone and Price Elasticities in India’s Trade

G.S5. Gupta
and .
H. Keshava

Suamary

The paper estimates the export and {import functions for
India both at the aggregate (rest of the worlid) as well as
the important individual country levels, using annual time
series data for the period 1960-61 through 19880-91, It
finds that the income elasticities of trade are significant
and that this elasticity is significantly higher for imports
than exports, implying the possibility of the worsening
trade batance with the growth in economies. The trade is
generally price inelastic but this elasticity is generally
higher for exports than imports. The sum (absolute) of the
two price oelasticities generally exceeds unity and thus
satisfies the Marshall-Lerner condition for the
effectiveness of devaluation in regulating the trade
{mbalance. The impact of the 1988 devaluation is found
significant more with regard to imports than exports, and
the post 1980 liberalization policy has produced desirable
impact on india's globalization. Based on the estimated
trade elasticities and the last five years average growth
rates in the trade determinants, the growth rates in India's
real.exports and imports have been projected at 4.1% and
5.4%, respectively, and accordingly a worsening of the trade
imbalance has been foreseen in the coming years.

“he authors are BOB Chair Professor {iin International
Banking and Finance, and Research Staff aesber, respectively at
the Indian Institute of Management, Ahmedabad.



1.

Income and Price Elasticities in India’s Trade

lntroduction:

Trade deficit happens to be one of the major econonmic
problems in India and unfortunately in spite of our best
efforts not much progress has been achieved in controlling
this even through the new economic policy. One of the
methods to control the trade deficit is through devaluation,
which makes Indian goods cheeper relative to foreign goods.

However, the effectiveness of devaluation in this regard
depends on the strengths of the price elasticities of
imports and exports. The famous Marshal-Lerner conditjons,

regarding export-import price elasticities, spell out the
conditions wunder which the devaluation of a country’'s
currency results in improving the trade balance/balance of
payments difficuities (Sodersten, 1985). Similarly, the
income elasticities of imports and exports are significant
s they together with the growth rates in incomes (domestic
and foreign) exercise a commanding role in the size of
imports and exports. The work of Harry Johnson (1958) is
wel! known in this regard. He has argued that the direction
of the movement of trade balance depends on the country’'s
income elasticity of demand for its imports and the rest of
the world’s income elasticity of demand for its exports. To
demonstrate this, consider a world with just two countries:
A and B, and assume that the trade between these countries
is just balanced, and the prices and the growth rate in
incomes in both the countries are constant. Under such a
situation, if ¢the country A's income elasticity of demand
for its imports (B's exports) ig higher than the country B's
income elasticity of demand for 1its own imports (A's
exports), the imports of country A would grow faster than
country B's imports, which, in turn, would lead to trade
deficit {in country A and trade surplus in country B.
Further, if the gap between the two income elasticities |is
large, even a somewhat slower growth rate in country A’'s
income than that in country B's income, may not be
sufficient to maintain ¢the =zero trade balance. Thus, a
study on trade elasticities is of immense value.

An analysis of India's trade data would reveal that India’'s
exports and imports (in current rupeses) during the last
three decades, ending 1990-91, have grown at an annuat rate
of about 14% and 12%, respectively. Further, the trade
balance has persistently been negative throughout this
period and beyond barring 1973-74 and 1976-77. I[In terms of
magnitudes, the trade deficit stood at Rs.a80 crores i{n
1960-81, shooting to Rs.10,840 crores in 1990-9t, falling to
Rs.3,809 crores in 1991-92 and then again rising to Rs.9,572
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crores in 1892-93. During March 1993, the deficit turned
into a surplus of Rs.661 crores, and exports have witnessed
a buoyancy in the first quarter of 1983-54. Since the
international trade in invisibles, and transactions in money
and capital goods is limited in India, the trade deficit
plays the dominant role both in the current account and
overall balance of payments. To cite some figures, the
share of trade balance in current account balance and
overall balance of payments stood at 122% and 150%,
respectively in 1960-61. The said figures assumed values of
110% and 200% respectively in 19898-80. As @a proportion to
gross domestic product (GDP) (nominal), trade deficit was
2.9% in 1960-61, 4.3% in 1980-81, 3.3% in 1985-868, 2.0% in
1990-91, O0.6% in 1991-92, and 1.4% in 1992-93. Thus, the
trade deficit as well as the various relevant ratios have
witnessed significant volatilities. This argues for the
need for a detailed study on export-import functions and
trade elasticitises,

The last four decades are characterized by many important
developments both at the national as well as the global
level. In India, there were devaluations in September 1966
and July 1991, inflation rate rose sharply during mid 1970s
and it has always been a volatile variable, and the growth
rate of the economy averaged 3.5% during 1951-1980, S5.4%
during 1980s, 1.4% {in 1991-92 and about 4% in 1992-93. At
the globat level, the foreign exchange rate, which was
stable under the Bretton Woods system during 1945 to 1971,
fluctuated sharply during the last two decades, the
inflation rate was rather high in earty 1970s due to the
OPEC crisis, Japan, Asian tigers and China have surpassed
the growth rates of ¢the erstwhile economically powerful
nations, and the debt crisis and growth of multinationals
and foreign direct investments have attracted significant
attentions. 1t is in the light of these developments that
the present paper attempts to use the relgvant time series
data, estimate the export-import functions, compute and
analyze trade elasticities, and examine their implications
on India's trade balance in future.

VIKRAM SARASHA! LIBRARY
Li tgrat”rg and Methodol ogY: WIDIAN INSTITUTE OF MANAGEMEMI

4 STRAV IR, AHMED ABAD-380030
There were many studies during 1940s, estimating trade
elasticities for various countries (Orcutt, 1950). The
results indicated low price elasticities and thus supported
the hypothesis that devaluation/depreciation of the currency
is not quite effective in improving the trade balance.
Houthakker and Magee (1969) estimated the income and price

elasticities of trade for a number of countries, using
annual data for the period 1951 through 1966, They found
that while income slasticities were statistically
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significant and assumed relatively stable values, ranging
between one and two, the price cosfficients in export-import
functions turned out to be wusually insignificant and
unstable. The results reveal that the income elasticity of
imports wags significantly higher than that for exports for
countries having serious adverse balance of payments
problems, and ¢the gap between the two elasticities was
exactly the reverse with regard to countries experiencing
unexpected balance of payment positions. Further, the US
trade equations were estimated in dis-aggregated versions as
well, where these were fitted by major trading country and
important commodity groups. The results indicate that the
U.S. income elasticity of demand for 1{its imports was much
higher than the income elasticity of demand by other
countries for U.S. exports. This disparity was much larger
in case of manufactured goods than non-manufactured goods.
Thus, 3 strong evidence was found towards the deterioration
of U.S. trade balance over time, particularly against Japan

and Canada. For India, there have unfortunately been not
many studies exclusively devoted to the estimation of import
and export functions. A rather recent and important study

is due to Da Costa (1988). He estimated import and exports
functions for India, using annual data for the period 1970-

71 to 1984-85, He tried .these functions in linear form
only. He found exports to be positively and significantly
related to the world income, and negatively to the real

effective exchange rate. The two elasticities (mean) turned
out to be +1.31 and -0.59, respectively. Imports were found
to be directly related to the domestic income and inversely
to the import price relative to domestic price. The
corresponding mean olasticities were found to be +1.40
and -0.35, respectively.

On the basis of the economic theory and literature, the
export and import functions are hypothesized as follows:

Export function: X = f (Y,, PP v Dip D) cooii (D)
ty > 0 >fy, t4, f,
Import function: M = g (Y, P/P, Dy, D, cecasas (2)

€1 832 0 > g » &y

In function (1) real exports (X) are postulated to depend
positively on the world real income (Y,), negatively on the
price of I[Indian exports (Pl) relative to the price of
India’s competitors in exports in the corresponding markets
(P.), two dummies (D, , [)Q. In function (2), real imports
<H! are hypothesized +to vary directly with real domestic
income (Y), inversely with the price of {imports (P

relative to domestic price (P) [as a proxy for the price ot
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{mport computing goods at homel, and two dummies (D ? D.).
The dummy variables D;, D, are incorporated to analyze the
effects of 1966 devaluation, and economic liberalization of
19608 and onwards, respectively. D, takes a vatue of one
during pre-19668 period and zero elsewhere while D ,assumes a
value of one for all periods wuntil 1980-81 and =zero
thereafter. Since devaluation is expected +to encourage
exports and discourage {imports, and economic liberalization
is to foster globalization, ¢the dummies are expected to

enter the two functions with the signs hypothesized for them
in functions (1) and (2).

The theoretical export-import functions need to be imparted
empirical content through their estimation, using data on
the variables involved in the functions. Once their
estimated versions are obtained, they could be used ¢to
derive trade elasticities, which, in turn, could be analyzed
to infer implications on the trade balance, among other
things. These efforts are made in the sections that follow.

Data and Empirical Regults:

The study is based on the annual time series data for the
period 1960-61 through 1990-91. Further, the trade
functions have been estimated for India vis-a-vis the rest
of the world (RoW) as well as India vis-a-vis each of the
most important eleven countries with respect to foreign
trade with India on which data were available. The
countries included (with their percentage share in india's
exports during 1990-91 given 1inside the brackets) are
Austratia (1.0), Belgium (3,8), Canada (1.0), France (2.4),
Germany (7.8), ltaly (3.1), Japan (9.3), Netherlands (2.0),
Switzerland (1.2), U.K. (6.5) and USA (14.7). Trade
functions with respect to some otherwise important countries
like thgse in East Europe, and USSR could not be estimated
due to non-availability of some important data. For India
vis-a-vis RoW, the two dependent variables were defined in
two alternative ways, viz. real exports and real imports,
and quantum exports and quantum imports. However, for india
vis-a-vis individual countries, the dependent variables were
defined only in real magnitudes.

Data on India's nominal exports and imports with respect to
RoW and country-wise, real GDP, unit value indices of
exports and imports, and wholesale price index were directly
available in RBI! Bulletin, Report on Currency and Finance,
Economic Survey and India Database (Vol.2). The nominal
magnitudes were divided by the corresponding unit value
index to yield data on real exports and real imports. The
data on the world real {ncome (Y ) (1985 prices) werse
obtained as the weighted average rear GDP at factor cost for
the eleven chosen countries, where the weights corresponded
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to the shares of India’'s total exports to them in the
corresponding years. The data on reai GDP and unit value
indices of imports (in dollar prices) for various countries
and unit value indices of imports for industrial countries
as a whole (in dollar prices) were collected from the INMF

pPublication, the {international Financial Statistics
Yearbook. india’s unit value indices of exports, adjusted
for dollar prices, were used as the proxy for the price of
India's exports. . The unit value indices of imports of

the industrialized countries served as proxy for the price
of India's competitors in case of RoW and unit value index
of imports of the respective country in the case of
individual! countries. The unit value indices of India's
imports was taken as the price India's imports. The
wvholesale price index was used to represent the domestic
price. While the data on India were available in Indian
financial years, those on foreign variables were available
in calendar years. To obtain consistent data, foreign data
were converted into Indian financial year through the
weights of 3/4 and 1/4 (e.g. 1960-61 data were obtained as
3/4 of 1960 + 1/4 of 1961).

All money magnitudes of India are denominated in crores of
rupees, while those of foreign in billions of US dollars.
The unit value index of imports for industrial countries and
for individual countries other than India have the base of

1985 = 100 and all other price index variables have tha base
of 1980-81 = 100,

The models (1) and (2) were estimated through the
application of the ordinary least-squares (OLS) method. The
alternative functional forms tried included the linear and
log linear (D,, and D, in linear) forms. Also, alternative
combinations of the four independent variables in each of
the two functions were tried ¢to generate all alternative

estimates. The best equation for each of the two functions
was chosen on the basis of the a priori expected signs of
the coefficients of independent variables and the

statistical tests, such as the t-test for the significance
of regresgion coefficient, the Durbin-UatsoF (DW) test for

autocorrelation, and the magnitudes of R “(R9. When the
Durbin-Watson value failed to rule out autocorrelation and
the estimation results were otherwise good, the Cochrane-
Orcutt iterative procedure was used to correct the
autocorrelation problem. The estimation results of the best
equation for each of exports and imports functions and for

RoW¥ and each of the elsven selected countries are provided
iﬂ Tiblﬂ“l-

Barring the India's exports to Japan function, which {s
linear, all the selected equations are log-linear.
Incidentally note that {n a log-linear equation, the
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coefficienta are directly the corresponding elasticities.
In contrast, in linear functions, the coefficients are the
corresponding multipliers, and the elasticities vary from
year to year. In order to compute unique estimates for
elagsticities ina linear function, mean elasticities were

computed and the same, instead of the estimated multtipliers
are reported in Table-1t.

The estimation results in Table-1 are quite encouraging.
All the explanatory variables enter with the a priorti
expected signs and their coefficients are usually
signi{icantly different from zero at 5% significance level.
The R® value exceeds 0.8 in 18 out of 206 equations and most
all of the DW values indicate zero autocorrelation. In
terms of the list of explanatory variables, income variable
enters in all the 26 squations, relative price is present in
all but one import functions and in 8 out of the 13 export
equations, D, finds a place in 9 of the 13 import functions
and in 2 of the 13 export equations, and D, is present in 3
of the 13 import functions and 8 ocut of 13 export equations.
Thus, all the four arguments in sach of the two functions
are relevant both theoretically as well as empirically.

The magnitude of the income elasticity of India's imports
varies between 0.39 (USA) and 3.91 (Belgium), and Lt takes
values of 1,02 and 1.18 for RoW on real and quantum imports,
respectively. The =said welasticity for India’s exports
varies between 0.18 (Canada) and 1.76 (France), and it
assumes values of 0.49 and 0.50 for RoW on real and quantum
exports, respectively. These reflect a sizeable gap between
the income elasticity of imports and income elasticity ot
exports, and, of course, between each of these elasticities
across countries. The former is a serious matter, for the
high income elasticity of import relative to that of export
is a pointer to the worsening of the trade deficit in the
phase of growing income. The relative price elasticity of
india's imports varies between -0.01 (Switzerland) and -1.79
(U.K.), and {t assumes values of -0.268 and -0.17 for RoVW on
real and quantum imports, respectively. These numbers
indicate a generatily price ineiastic imports of India. This
finding appears reasonable in view of the high proportion ot
essential (bulk) imports in India's total iaports. The
price elasticity of exports is wusualily higher than that of
imports. The former varies between -0.05 (Japan) and -1.78
(ltaty), and takes values of -0.94 and -0.68 for RoW on real
and quantum exports, respectively. Thus, even India’s
exports are generally price inelastic, though they are more
price elastic than India's imports. Incidentally note that



the sum of the absolute values of price elasticities of
exports and imports generally exceeds unity, and thus
satisfies the Marshall-Lerner condition for the
effectiveness of devaluation in regulating the trade
imbalance.

The 1966 devaluation (D y had an expected bearing more
spread on India's imports than on India's exports, while
quite the reverse is true with regard ¢to the post 1980
economic liberalization policy.

A further analysis of the country-wise results would reveal
that

a) income elasticity of India's imports 1is high with
regard to imports from Belgium, Switzerliand and France,
and low with regard to those from USA and Canada,

b) income elasticity of |India's exports is high with
regard to exports to France, Belgium, Switzerland and
Germany, and low with regard to those to Canada, Japan,
Australia and U.K.

c) price elasticity of 1India’s imports is high with
respect to imports from U.K., Japan and Germany, and
low with regard to those from Switzerland and
Australia,

d) price elasticity of India’s exports is high with regard
to export to ltaly, and low with respect to those to
Japan, U.K. and Germany.

lmplications and Conclusions

The empirical results of trade functions have been used here
to infer projections for the growth rates in India's real

exports and real imports. This is done through the
procedure of computing ¢the growth rate in the dependent
variable wusing the calculus method. To explain, this,

consider a general! two independent variables function:

Y = f (x l. xz) « @« s 0 8 (3)

Taking the total differentiation of equation (3) and
dividing the results by Y, we get



ay
Fased,
-(fl_y) (—x-x—)‘(fg—y) ('r)
0r,9,=6,9,+0;9;3. . .......(4)
where ¢ = growth rate in Y, g,= growth rate in X, g3 =
growth rate in X,, e = elasticity of Y with respect to X,

and @, ® elasticity of Y with respect to Xz

Equation (4) indicates that the growth rate in a dependent
variable can be computed if the corresponding elasticities

and growth rates in explanatory variables are known. wWe
have wused this equation to project growth rates in India's
real exports and real imports. Table-2 contains the

results. The income and price elasticities are taken from
the estimated results in Table-1 and the growth rates in
real GDP and the relative prices are computed from the data.
Since we wish to infer projections for future, the average
annual growth rates in the last 5 years in the corresponding
series is used as the proxy for the growth rates in those
variables. The projected growth rates are computed
separately as contributed by income changes only, relative
price changes only, and changes in both these variables.
The results are available in Table-2, Columns 9-14.

The results reveal that India’'s real exports are expected to
grow at an annual rate of 4.1%, while its imports from RoW

at 5.4%, Since there is already a trade deficit in india,
these results imply only a worsening of the trade imbalance
over time. The results on these rates for India’s trade

Wwith 1individual countries are available in Table-2 for a
disaggregated analysis,

Analysing the causes of the trade imbalance problem, we must
regcall that income elasticity is higher for imports than for
exports, and on the top of it, the data indicate that the
growth rates in real income of India has been higher than
that of the world real income. One redeeming feature is
that the growth rate in the relative price variable 1in the
export function has been negative, implying that the Indian
goods are becoming cheaper over time, and thus exports are
likely to increase due to the price factor., Furthermore,
growth rate in the relative price variable in the import

function has been positive, which would cause dampening
effect on our imports.



Given the projections on the growth rates in real exports
and imports, 1implying worsening of the trade balance over
time, and the underlying causes of the same, what solutions
could be recommended to avoid the problem? The results on
the effectiveness of the 1966 devaluation and the post 1980
liberalization policy 1indicate that the recourse to such
measures and other non-tariff factors can very well help
India to alleviate or atleast reduce its external imbalance
problem, Needless to say, the projected growth rates in
real exports and imports are based on the last five years
average growth rates in incomes and relative prices, and
thus if the actual growth rates in these variables differ
significantly from these projections, our projections would
deviate from actual growth rates in real exports and
imports.
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-9 200 -1.8 03B 0.89 1.91 | Japan 0.4 .03 0.9 2.3
(4.20) 7.80) 2.9 .19 {0.43)
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4.8 0. V4 0.3 0.9 1.00 | U.S.A. 2.2 113 4.7 0.8 0.9
(1.89) (.68 (LI 29N 1., LM @74
fotes: 1. ¢ fepresent eean elasticities 2. Nmbers in parentheses underneath coefticients repressnt t—values and

underneath DN value give the value of the autocorrelation paraseter (P), if agplicable.
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