Working Paper

ST

¥ B 1
| i




INDIA'S EXPORTS OF CAPITAL GOODS
AN EVALUATION

By
Dillip Rath
&

Amarendra Sahoo

\)r\! P 8 6' )
1AM (AT ARMAY
YIKRM{ : cowaRLGEMEN

i !'E‘" - - ) - - <
ﬁigﬁkk?ﬁ* e LR BAD - 380070

LIRRARY

WP No, 861
April 1990

861

WP
e

WP 1990 (861)

The main objective of the working paper series -
of the 1IMA 1s to help faculty members to test '
out their research findings at the pre-publi-
cation stage,

INDIAN INSTITUTE OF MANAGEMENT
AHMEDABAD-380 056
INDIA



INDIA 'S EXFORTS OF CAFITAL GDODS

AN EVALUATION™

by

Dillip Rath

Indian Institute of Management
Ahmedabad-380 035&

and
Amarendra Sahoo
The Folicy Group

W-17, Greater Kailash-I
New Delhi—110 048

February, 1970

ABSTRACT

This paper evaluates the recent performance of India’'s capital
goods exports and finds that it is not so impressive in  compara-—
tive terms. It also analyses the determinants of exports using
econometric technigques and develops an equilibrium model of
simultaneous equations. Exports demand is found to be 1inelastic,
but supply is.elastic with respect to prices. The findings sug-
gest that to increas:e volume of exports along with appropriate
value realisatidn, a judicious mix of policies, e.g., devaluation
and exports subsidies, should be pursued. The econometric model
is also used to evaluate whether the recent government policies
have made any impact. The findinos are in the affirmative.

* We would like to thaﬁk Surjit Bhalla for extensive discussions.
Correspondence may be addressed to the first author.



1. Introduction

Capital gDDdS\ form the third most important category in
India‘; total exports, accounting for nearly 10 percent of  the
latter and next only to textiles and gems &and Jjewellery. (By
capital gnods, =) mean  product  code 7 of the SI17TC
classification.) They also helong to the high growth category of
exports, registering a grmwthvmf nearly 50 percent in 1988-39, on
top of an  impressive 48 percent growth in  the previous year
(Table 1). In the context of the adverse balance of payments
Situatiog faced by Indiay the recent performance of capital goods
exports has bkeen hailed as being ‘very impressive'. Again, since
it comes close on the heels of two export-import policy
annouwncements of 1985-88 and 19238891 by the GBovernment of India,
it is attributed at least partly to the success of thase
olicies. Tﬁe FEconomic Survey (19788-8%), for example, states,
"The suﬁge in these exports in 1987-88 could be partly due to the
depressed domestic market conditions in a drought yeargand ﬁa%tly
because of the numerous initiatives taken by the Government of
India." -

In this paper, we examine the following questions: (i) Is
the recent performance really good accoﬂding to some criteria?
(ii) What are the determinants of India’s capital goods - e%paﬂts?
Alongside tﬁese twé questions, we also athenpt an svaluation of
the recent policy anhmuncements by the Government of India.

We take up the first question in the next section. In
section 3, we analyse the determinants of capital goods exports

with the helb‘of an econometric model and in section 4, use the



same model for evaluation of policies. We conclude in section 5
with a few brief remarks. Data definitions and sources are given

i&_the Appendix.

The recent performance appears i1mnpressive on  two counts,
First, as can be seen frum Tahle 1, the value of exports
(hareafter, by exuports we will be refering to exports of capital
goods) has gone up from a paltry 1 mitlion dollars in 1961-62 to
10 million dollars in 1970-71 and 1460 million dollars in 1988-89,

N

a lmoPe than hundredfold inﬁrease in less than tihree decades.
Secondly, Tablé 2 and Figure 1 reveal that India’s exports to
Asian and African developing countries have gone deown from‘ 85
percent in 19270-71 to less than 30 percent in 1935-86. Instead,
exports to the davelgped.countries of Narth America and Western
Furope a;d the Eastern Bloc are on the rise. 0One would have
expected India to export primary or labour intensive goods to
these Cmuptries. It appears as though Indian capital goods are
becomning competitive by international standards.

In compmrgtive terms, however, the impressiveness i1is more
appérent than real. Table 1 reveals that India’s share in world
csports has  remained virtually stagnant since 1970. This fact
imputes a passive character to Indian exporits: fs world exports

\

grew, Indian expaorts got “pulled up", with no credit for

government policies. We will come back to this point.latter.
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The.piéture is again not very encouwaging even when we look
at India’'s performance in various markets vis—-a-vie 'its
:uhpetitors. While India‘s expo%ts to the developed countries is
Qoing up, exports of other developing countries to these markets
is .gaing up faster. In the developing markets, India’s exports
are going down, but the rate of this decline is much more than
that of the exports of other developigg countries. As a result,
India‘s share in the £otal develpirng countries’ exports has gbne
down in many important markets (Table 2.1). In other words, India
has fared badly.vie—a—viﬁ ite competitors.

The picture becomesz clearer when we look- at some
representafive markets in Tables 2.2 through 2.5. In West
BGermany, India has maintained its share, but Brazil, China,
Hongkong and South Forea have impraved their shares
significantly. In the US market, India has only marginally
improved, whereas Frazil and South Horea have mad.:s substantial
inroads. In Uk, it has lost out to Japan, South Korea, Hongkong
and Brazil. It has not improved in thé Italian market either.

It is however an interesting fact that India iz exporting to
the developed markets. It could be due to improved
competitivenesss of Indian manufactures [see for example,
Gangopadhyay and Goswami (198c. pp S%-6%)1. EBut that in itself is
urilikely to be a complete explanation. So what else could be the
reasons®

First, because of increasing labour coste, the
multinationals are shifting operations to cheaper pastures - of
developing countries. As a ré;ultt'a gap develops between demand

and domestic production in the developed countries, their imports



demand goes uwp and hence exports from developing countries
including India increases. As the multinationals start exporting,
exports of countries that host them (e.q., South Korea, Hongkong,
EBrazil) pick up and India loses its competitive edge.

Secondly, in these days of changing technologies, the
developed> countries might be phasing out production of certain
capital goods that would not be needed in near future any longer.
In the interim pe+iod, therefore, exports of such goods from
developing countries would-go up. It needs to be examined in
detail whetherv}ndian exports to developed countriesbfall in =such

1
cateqgory . If they dc, the recent spurt in exports would be

. shortlived.

India’'s exports to the planned economies have gone up from
8.6 percent in 1971 teo 346 percent in 1985, nearly three—guarters
of which is accounted for by USSR alone. This has been achieved
motre through goodwill and bilateral trade arrangements thanm the
comﬁetitive nature of India’s products. FEut that\'ﬁight also
explain, to somes extent, the low value realisation of India’'s
exports. l

It is clear from Figure Z that most of the increases in
Indian exports has come through guantity Pstheﬂ than price
increases. In other words, value realisation per unit quantity of
exports has remained stagnant, although the world uwunit value
index has been rising at a faster rate. At tse same time, it is
seen frdm'Figure 2 that the price indices of India’s imports have

gone up much faster than the quantum indices. India seems to be

on the wrong side of the bargain!
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Another way of Jjudging India’s exportes performance iE‘ to
agk: Have we done better thanm what we could have done?™ In other
words, has there been a structural break of sorts in recent
years, initiated by government policies? This can be answered by
using an ex—-ante model of exports of capital goods and then
predicting the out-of-sample recent values. If predictéd values
are lower than observed figures, the performance is commendable.

This Aquestion ig analysed in section 4, ueing the model

|
developed in the next section.

S: A Model of India’'s Exports of Capital Goods

Determinants of Indian capital goods exports have been
studied in Bhagwati-Srinivasan (1975), Goldar (198%7), Harinaravan
(1983), Lucas (19843, Moran (1988), Fandit (1986), Riedel et al
(1984), Wadhwa and Sharma (1973) and Kumar (1989{. While most of
these studies use the small country assumption and hence
concentrate on the demand side alone, some of them look at the
supply side determinants also. The typical demand side
explanatory Yariables are India’s export price (represented by
unit wvalue index) corrected for exchange rate relative to the
world/competitor price, (represented by world unit value index or,
not infrequently, the US domestic producer price of capital
goodes) and & scale variable, usually the world exborts of capital
goads. The typical supply side explanatory variables are rélative
profitability (represented by Indian export price relative to
domestic wholesale price) and a proxy for capacity utilisation

and/or domestic demand pressure'(represented respectively by the

[
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trend line of domestic production and actual to trend output
rat%q).

| For our purpose, we will develop a model of exports where
gdemand and supply are simultaneously estimated, - using an
equilibrium approach, described in Goldstein and Khan (1978). We
will first estimate deménd and supply equations individually and
after pointing out the advantages and disadvantages of single
equations, we will proceed to estimate the simultansous madel.

Before concluding +this section, we will also check whether a

disequilibrium approach would serve better than the equilibrium

approach.
Demand for Exports

We specify the typical demand eguation for éapital goads

exports as follows:
log X = a - b log FXD + ¢ log FXW + d log QXW (1)

where QX = quantum index of exports (obtained by dividing value
of exports by unit valie index and then indexing it with <csome
base = 100), PXD = unit value index of e:xports of India in dollar
terms, FXW = unit value index of world e%powés in dollar terms
‘and - QXW = quantum index of world exports. Ideally, we should
impose ‘homogeneity restrictibn on prices (i.é., b=c}). But since

[ 4

available price indices are far from ideal conceptually, often it



is found that better results are obtained without the homogeneity
congtrgint on b and c. Therefore, we do not always impose this
ﬁe;tr;ction.

Recent research shows that coefficients obtained from
regressions of level variables-may yield unreliable coefficients
[Stock and Watson (1988)1. One sugygested way of avoiding this
prablem is to use first difference of the variables. Accordingly,
we also estimate the price and income elasticities (b,c, and o)

'

using first difference of logs‘as follows:

'DAX = &’ - b DFXD + c DFXW + d DRXW (1)
where DOX = log QX - log QX(-1); DFXD = log FXD ~ log FXD(-1)j
DFXW = log FXW - log FXW(-1) and DAXW = log QAXW - log GXW(-1).
The cnnst;nt a’ is expected to be zero.

Using ordinary least =guares (OLS), we obtained the
following estimateé of eqguation (1) for two time perio@s, 1971~
87 and 1971-84.

(1.1 DAX = -B8.8% — 1.461 DFXD + 2.34 DFXW + 1.29 DQOXW
. (—-1.91) (-7.69) (5.57) (2.40)
| ;L = 0,84 DLW, = Z.12 SM#L = 71-87
(1.2) DGX = -7.89 - 1.64 DFXD + Z.44 DFXW + 1.11 DOXW
. (=1.448) (—-6.3F) (I.47) (1.52) '
R = 0.86 D.W. = 2.23 SMFL = 71-84

Figures in parentheses indicate t-values. SMFL stands for the
sample period.

These equations are evidently guite good. The elasticities

are statistically significant and have the right sign. The



constant terms are not significantly different from O, as
expected. The most.notable feature about the above equations * are
that the price eslasticity of demand for capital goods exports is
close to (=} 1.6 and this estimate is robust as is evident from

the fact that it remains stable for both sample periods 1971-87

D
e

and 1971-84 . Contrary to elasticity—-pessimism, this result
underscores a more important role for prices.

The elasticity of demand for rapital goods exports with
respect to world ewports is found to be close to 1. Tiis
indicatee that even in the absernce ot a conscious price pglicy,
Indian exports will get pulled up any way as world exports
increase.

Although these equations are guite good, they explain only
thg demand side and hence cannot euplain the determinants of
eapaﬁfs completely. For example, for answering questions like
-what role relative profitability plays in the determination of

exports; we will have to éstimate supply functions. We do that

‘below.

Supply of Exports

We specify the following supply equation: _
log QX = e + f log FX + g log FH + h log QHAT )
where FX 1s India’'s unit value of exports in rupee terms, FH,

domestic wholesale price index and QHAT is a measure of domestic

capgcity represented by the trend value of domestic production,



GH, obtained by regressing log GH on time. Again, we do. not
always impoze the homogeneity condition on prices (i.e., f=—g).
We expect f and h to be positive and g to be negative.

We aleo tried a proxy for domestic demand pressure as an
independent variable in some subply equations. This proxy was the
ratico of actual production toc the trend level of production of
capitél goods, represented as QHATR (= GH/QHAT). The . elasticity

of supply with respect to this variable was expected to have
1

negative sign.

The OLS estimates of the supply eguationse wusing log—level
and first difference of log of the variables respectively were
obtained as follows:

(2.1) log QX = -10,8% - 0.82 log FX - 2.02 log FH
(=2.22) (-1.21) (=1.92)

+ 7.12 log QGHAT - 1.07 log GHATR

(5.53) (-1.26)
R = 0.92 D.W. = 0.47 SMFL = 61-87
(2.2 DRX = 22.98 - 1.17 DFX + 0O.66 DFH - 1.12 DQHAT
(2.53) (-4.13) (1.00) (—2.40)
o= 0.43 D.W. = 1.18 SMFL =61-87

In these equations, DFH = log FH - log FH(-1) and
DOHAT = log GHAT - log GHAT(-1).

These equations are clearly not meaningful on economic as
well as econometric grounds. Most coefficients do not have the
right sign. In some cases t-values are low. These equations also
suffer from autocorrelation problems.

The results reported here are the best we could obtain after



trying varipous combinations o% explanatory variables as well .as
sample periods. Contrary to our expectations, however, the price
‘elasticity wikh respect to foreign price (i.e., the unif value
index of exports) was found to be negative in all equétions. This
suggested that better results could possibly be obtainmed if the
bias arising from the two—-way relationship betweeﬁ export
quéntities and export prices could be eliminated and supply
aspect could be isolated from demand forces. We therefore went

for simultanecus estimation of demand and supply eguations,

following BGoldstein and Khan (1978).

An Eguilibrium Model of Exports Determination

In this model, we assume that export quantities and prices
get determined simultaneously when demand sguals supply. In other
words, we assume that there are no adjustment lags in the system
and eqﬁilibrium values get detewmined instantanecusly. (Since we
have used annual data, this model assumes that all adjustménts
take place within & vyear.)

We: uwese the same demand equation as given aboeve in eguation
(1), but the supply equétion (Z) is estimated in a modified form

as follows:
log PX = —e/f + (1/1) logQQX + {(-g/f) logFH + (-h/f) logGQHAT ()

We expect that (1/F) > 0O, (-g/f) > @ and (-h/f) < 0.



Thus, our equilibrium deél consists of equations (1) and
(3. The structural coefficients were estimated simultaneously

\
using three stage least squares estimstor. (This technigue is

’

asymptotically full information maxkimum likelihood, FIML. Gee

Goldstein and kEhan (1978, p 278) for its advantages and

A

-

disadvantages.) The following results were obtained .

(3.1) log @X = 4.35 - 0.64 log (FXD/FHU) + 1.68 log @XWi
(105.73) (=2.5) (17.27)
K = 0.98 SMFL = &3-87 "
(T.2)  log (PX/FH) = 3.90 + 0,19 logQX - 1.00 logQHAT - 0.31 DUM74
(5.23) (Z.93) (—4.68) (=Z.77)
R = 0.78 SMFL = &I—-87

FHU indicates the domestic price index of capital goods of the
United States, used here as a proxy for world prices4. (Thise 1=
because unit value index of wotrld exporte of capital goods was
not available for the period before 1970.) QXW1 ig guantum index
of world exports obtained by using FHU as the deflator. DUM74
indicates a dummy for the oil shock of 1972-74.

Notice that homogerneity has been imposed on  the price
coefficients in  these eguations. Freliminary results obtained
otherwise (i.g., without using homogeneity condition) were not
satisfactory, unlike in the case of individual demand equations.
This could be because the eyetems estimation technique employed
here i1e highly sensitive to charnges in specification and
constraints on coefficients and also to' changes in data.

The coefficients have the right signs and they appear to be

11



significant {although in case of FIML, t-values are only rough

(2.2

indicators of significarce). Thus, equations (Z.1) and

constitute our preferred model. The implications are interesting:

i) The price elasticity of demand for exports is (=) ©0.6&4
which is significantly less than (-) 1.6, the elasticity implied
by the individual demand equations (1.1} and (1.2Z) above. Thie

'
appears to lend support to the view of elasticity-pessimism that

}ndia cannot increase its capital goods exports by reducing its
prices by, for exa%ple, a devaluation of rupees. This view also
finds some support from the fact that the elasticity of exports
demand with respect to world exports in equation (3.1) /is
significantly greater than 1 (= 1.468). Because, this implies that
demand for India’s exports responds more to world exports than to
world prices, and thus, cannot be actively promoted by price
policies alone.

i) The implications of the supply eguatieon (3.2) are
however .quite different from above. It is found thét the pﬁiﬁe
el: :ticity of supply of exports is significantly greater than 1;
indeed it 1is a; high as 5.2 (= 1/70.19). This i1implies that
relative profitability has a‘vePy important role to play in
determining the volume of exports and therefore, a policy of
devaluation and/or exports subsidy will tend to increase India‘s
capital goods exports. ;

i1i) A devaluation of the rupee will shift the demand curve
to the right, but since it is inelastic, the demand curve will

shift by a small extent. If supply curve wag flat (i.e.,

infinitely elastic), exports would have increased by the extent



2 f shi%t in the demand cﬁrve. But since the supply curve here is
positively sloped, the increase in exports will be smaller fhan
the initial shift in demand due to devaluation. Alsa at the new
equilibrium, price would be higher than the initial levei. Thus,
only & part of the benefits of devaluation will accrue to the
suppliers of exports, the rest will acﬁrue to the buyers of
Indian exporte.

-An  increase in euports subsidy, on the other hand, . will
shift the supply curve to theﬂright. éin:e the supply curve is
elastic, the increase in exporte subsidy will lead to a more than
proportionate shift in the supply curve. At the new eqguilibrium,
fherefore, volume of exports will be more while the price will.be
lower than the initial levels. In this case, since the demand
curve is inelastic, a large part of the benefit of exports
subsidy will be passed on to the buyers.

Devaluation of rupee simultaneously with an increase in
exports subsidy, on the other hand, will shift both tHe demand
and the supply curves to the right. The volume of exports w111‘
therefore increase, but the price will not rise as much as the
case of devaluation alone, or fall as much as the case of exports
subsidy 1ncrease alone — it will lie somewhere in between. This
is what seems to have happened in the case of Indian capital
goods exports: Since both policies (of devaluation and exports
subsidies) have been followed, there has been increase in the
volumercf exports but price of exports has remained more or less
itabled.

iv) The elasticity of supply of exports with respect 4o



e

domestic production capacity is also over 35 (=1/0.19). This
implies that a one percent increase in capacity would lead to
more than five percent increase in esxports,

The coefficients of eguations (I.1) and (3.2) should,
however, be used with caution, because, as mentioneq before, they
are derived using level variabies and may not be.reliable. Also,
there ie & presumption in this model that all adjustments take
place within one year, which may not be quite correct. If
responses are lagged, a diseguilibrium approach %hat explicitly
recognises  the dynamic adjustment processes might yield better

results.

A Diseguilibrium Approach

Depending on whethér the exporting country is a large or a
small open eccnomy, the dynamic adjustment processes will be
diffevént. Exporters in a large oﬁen economy are price setters
rather than price takers, whereas in a small open economy (small
in terms of exparts share, in this context) they are price takers

rafher than settere (BErowne, 1982). Accordingly, we tried two
dynamic adiustment processes. In both adijustment processes, the
basic demand énd supply equations are given by (1) and (2) above.

The firset adjustment process (uvsed also in Goldstein and
Khan (1978)) is based on a large economy assumption. Here, export
quantities are assumed to adjust tg th; difference between the

desired demand in current period and the actual flow in the

previous period, while the price of exports is assumed to adjust

14



to conditions of excess . supply, i.e.,

log QX ~ log QGX{(-1) = m (log fQXd - log QX(-1)), m > O (4>
log FX - log FX(-1) = n (log QX - log QXs), n » O ()
In these equations, QX = actual flow of export quantities, @Xd

and QXs stand for demand for and supply of exports given by

equations (1) and (2) respectively, and m and n are the

coefficients of adjustment, assumed positive.
Substituting (1) in  (4) and (2) in (3) - and assuming
homogeneity 1in prices for both demand and supply of exports, we

obtain the following equations:

cO + cl log (PXD/FXW) + c2 log QXW + c? log QX{(-1)

log QX

log FX c4 + ¢S5 log AX + cb log FH + c7 log QHAT + cB8 log FX{(-1)

whete ¢c0 = ma, cl = - mb < 0, €2 =md » 0, €3 = 1-m > O,

nf/(1+nf) = O,

c4

-ne/(1+nf), cS = n/(1+nf} » O, cé

0.

AYd

c7

1

-nh/{i+nf) <« O‘ and c8 = 1/(1+nf)

The second adjustment prcéess is based on the small economy
assumption. Here exporters are price takers so that price is
detérmined by conditions of excess demand, while exports
‘quantities adjust to the difference hétween desired supply in

current period and the actual flow in thé previous period. Thus,

m’(log QXd - log QX), m’'> O (4°)

]

log FX - log FX(-1)

n'(log QXs ~ log @X{(~1)), n'> O  (5°)

|

log QX - log GQX{(-1)

15
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Again, substituting (1) and (2) in (4°') and (5°') respectively, we

obtain,

logFX = kO + k1l logQX + kZ log(FXW*XR) + k3 logGXW + k4 logFX (-1)

log QX = kS + k& log (PX/PH) + k7 log QHAT + kB log GX(-1)

-where kO = ma/(1+m’'b), k1 = -m’'/(1+m’'b) < O, k2 = m'b/{(1+m’b) 0,
] .
kT = m'd/(1+m’b) » O, kA = 1/(i4m’b) > O, kS = n'e, k&6 = n'f = O,
k7 = n'h » 0, kB = 1-n" » O.

XR stands for the exchange rate (rupees/dollar).

The regults corresponding to (&) and (7) are presented below
as (&.1) and (7.1), and those corresponding to (&°) and (7)) are
presented as (6:1') and (7.17). Each pair of these equations was
estimated using three stage least sguares estimator. Note that
the supply equation has been augmented by the additional term,

GHATR, & proxy for demand pressure.

(6.1) log QX = 1.20 - 0.44 log (FX/{XR*¥FHU)) + 0.6é log QXWI

I.21Y (=E.E8) T(Z.B)
+ 0.54 log QX(-1) + 0.42 DUM74
(6.05) N - Pd
-2
R = 0.99 SMFL = &3%-87

(7.1) log FX = 4.4 + 0.17 log G@X - 0.8%9 log QHAT + 0.SZ log FH

(2.69) (2.49) (-1.53) (2.07)
- 0.320 log GQHATR + 0.57 log FX(-1) - 0.Z3
(-1.19) (3.74) (-2.89)
.2 '
R = 0.93 SMPL = 63-87 : -~

16
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(6.17) log FX = log XR = ZI.9%3 - 0,735 log QX + 0.63 log FHU

(3.45) (-4.44) (2.19)
+ 1.41 log QXWI - 0.18 LFX(-1)
(3.89) (-0,59)
-2
R = 0.90 SMFL = &I-B7
(7.1°) log GX = 1.28 - 0.98 log (FX/FH) — 0.09 log QHAT
(0.44) (-1.98) . (-0.2)
- 0.02 log QHATR + 0.88 log QX (-1)
(-0, 06) (7.96)
R = 0.98 SMFL = &%-87

It is seen that neither pair of equations 1is meaningful,
although the first pair seems to be preferable to the second
pair. The equilibrium model, presented as (2Z.1) and (3.2) above
is clearly preferable to these two disequilibrium models. Note
thaﬁ we have used annual data for all estimations. A year 1is
perhaps sﬁfficiently long to accommodate the adjustment prucess;
and probably that is why the equilibrium model does better than
the disequilibrium models. The latter might yield better results
when guarterly data are used.

~

4. An Evaluation of Recent Folicies

As mentioned earlier, one way of evaluating ‘Government of
India‘'s  recent export policies is to compare the actual exports
to those predicted by an ex—ante model. If these policies had any
significant impact on exports, the predictions from the . erx—ante
models would differ from actual volume of exports. Depending on

whethér predicted values are lower or higher than actual values,

17
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‘it' can be.judged whether the new policies improved or impaired
the growth of expoﬁts.

Since the new export—-import policies were announced by the
Indian government in 1985 (and again in 1988), the ex-ante model
to be used for evaluating these policies should cover a period
before 1985. The equations of our preferred model above caﬁnot be
used sincé they cover the period upto 1987. For the purpose of
this section, therefore, we use a‘vaviant of our preferred model

estimated for thé.pevicd 12&67-84. The relevant equations are:

(3.1°)  log QX = 4.38 =~ 0.91 lpg (FXD/PHU) + 1.62 log QXW1
(100.686)  (=3.61) (15.21)
R = 0.98 SMFL = &3-84
(3.2 log (FX/PH) = 2.54 + 0.10 logQX - 0.63 logQHAT - 0.29 DUM74
(Z.21) (1.66) (-2.84) (-2.91)
R = 0.88 ‘ SMFL = &3-84

In Figure 4, we have plotted the actual "value and the
predicted value of exports ( = predicted quantum X predicted
ptrice of exports) obtained using these two equations. It is seen
that the magnitudes are fairly close till 1980. There seems to
be a jump in 1981, but annual growth rates (prqdicted and actual)
are close till 1985. Eut in the subsequent twq years, the actual
growth rates seem to be significantly higher than the predicted
ones, as can be seen from the steepness Ef the curves. In other

words, there seems to be a marked improvement in exports after

1985.
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We repeated this exercise using the individual demand
equation (1.2) wHich also terminates in the year 1984. The
actual and the predicted volumes (in terms of first differencg of
logs) are plotted in Figure 5. The fTit is good since it captures
almost all thé turning pointé within the sample period. Even in
the two periods after 1984, the predicted volume is close to the
actual. That would imply that the policies announceq in 198% did
not have any impact till 19846 and hence exports followed the
‘prevalent trend. This is to be expected. In 1987, however, the
actual volume is & good deal higher than the predicted volume.

i Both the exercises show an improvement in the exports of
Indian capital goods after 1985. Two noticeable events took place
during 1985~87. One was the announcement of the export-import
policy 19853-1988B, which is likely> to have affected exports
directly. The other}event was the drought of 1987-B8, which, due
to depressed domestic demand, might have improved the relative
profitability of exports vis-a-vis domestic market. (Note that &
drought year would nﬁt atfect the capacity variable, QHAT., since
the latter is obtained from a semilog trend. The effect of
drought wauid be more on the demand side.) Our exercises here
seem to support the views expressed in the Economic Survey,

1988-89 ‘(quoted garlier in section 1) that both these events

helped the expo?ts of capital goods.
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S. Eonclusion

The following interesting conclusions emerge from' the above

discussion:

i) Compared to past performances, exports of capital goods by
India have been impressive in trecent years. But India has not
done as ‘well as some of its cometitors such as Brazil, South

Korea and Hongkong.

ii) An interesting fact is that India haz been exporting capital
goods to the developed countries. However, if the demand for such .
exports is transitory in nature for some reason ie.g., if the

developed countries are phasing out production of conventional

machines etc., going in for more sophisticated tools), the recent

spurt may not last for long.

'

iii1) The demand for capital goods exports is inelastic, but
supply of exports is elastic with respect tao price;. This lends
support to the view of elasticity pessimists as far as demand is
concerned, but contradicts the view that domestic profitability
is 80 high compared to exports that export'supply ie inelastic to
export prices. Under such circumstances, to increase volume of
exports along with suitablz value realisation, a judicious mi:x of
policies that shift the demand curve (e.g., deyaluaticn) and

those that move the supply curve (e.u., exports subsidies) should

be adopted.

iv) Aided by depressed domestic demand conditions due to the
Il



drought of 1987-8B8, the export—-import policy announcements of

recent years appear to have stimulated exports. ,

Before we conclude, hawever, two major weaknesses of this
study must be mentioned. First, the robustness of the results
particularly in case of the eqguilibrium model has to be properly
checked, be:éuse coeffic;énts aﬁtained by using level variables
may be unreliable. Secdndly, some important variables such ’as
exports subsidies are missing from our models, although data on
exports subsidies are not only difficult to obtain, bu; also are
extremely unreliable owing to the complexities and non-—
quantifiability of the policy regime. Again, two years may not be
enough for realising the full impact of a policy package.\To that
extent, our analyses and conclusions, particularly regarding
evaluation of government policiee, should be viewed with care.

Also, a major improvement in the énalysea\can be achieved by

greater disaggregation of sectors, althougﬁ price data at a more

disaggregated level are difficult to obtain.

APPENDI X

Data Definition armd Sources

All data are annual. Data relating to India are generally
for the fiscal year (April-March), whereas those relating to the
world are generally for the calendar year (January—December).

QX = VX/FX, indexed with base 1870-71 = 100. VX is value of

.capital goods exports in rupees and PX, unit value of exports of

S
[



capital goods with base 1970-71 = 100. Both are obtained from the
Report on Currency and Finance (RCF) published by the Reserve
Rank of India. VX is available for 1%60-B8 whereas FX for 12&60-
B3. We have updated FX for 1985-86 and 1986-87 by using a semi-
log trend.

XR is the exchange rate (rupees per dollar) obtained from
International " Financial Statistics (IFS) published by the
International.MDnetary Fund. ;

FXW is unit value index of exports é} capital goods of the
world with base 1970 = 100, obtained for the period 1770-1987
from the Monthly Bulletin of Trade Statistics.

QAXW = VXW/PXW, indexed with base 1970 = 100. VXW is value of
world exports of capital goods, available for the period 1963-
1987, from the Year Book of International Trade Statistics. Since
FXiW is not available for prior to 1970, the producer price index
of capital gonds of the United States (PHU) is used as ; PrOXY.

QAXWi = VXW/FHU, indexed with base 1270=100. FHU is available
for 1940-87 from the Bureau of Labor Statistics, USA.

FH is the wholesale price index of capital goods of India,
~obtained from ﬁCF for 19&0-88.

QHAT is the trend value of QH, obtained by regressing log QH
- against time. @H = VH/FH, indexed with base 1970-71=100. VH isg
‘the value of domestic productinn of capital goods of India,

%btained from National Aécount Statistics.



FOOTNOTES

There is some evidence in favour ofT th%g view. For ewamole, a
report by Malcolm Subban in the Ecornomic Times datzd November 5,
1989 p B states, "It is evident that Economic Community machine
tool manufacturers are giving up the production of certain lines,

including conventional machines and low-cost machine tool acces-

sories and parts". See also Wadhwa and Sharma (1973).

l“) 4 . - ! . . .
The robustrmess of this result i ageain borne out by estimating

the demand equation using the homogeneity restriction, b = c. The

following result is obtained:

DOX = -5.43 ~ 1.70 DFR + 1.44 DOXW
(=1.21) (=7.90) - (Z.54)
R = o.82 D.W. = 1.55 SMFL = 71-87

Here, DPR stands for the first difference of log of India’'s price

relative to world price, or, DFR = log(FXD/FXW) - log(FXD(-1)/FXW(-1))

The price elasticity i€ again close to (-) 1.6,

- Coefficients would have been more reliable if first differance
of leg of variables rather thanm loo of level variabies were used.

The first difference estimaticns however did not yield meaningful

i

LtE‘:'

estim

i
Hi]

S0 we repoeirt log-level estimates only.

~

4 The US prices have been used as proxy for world prices in many
studies earlier. See for ewxample, Moran (1988), Bhalla (1989) and

Ram and Fath (198@).

2 This argument is not particular to the present case alone, it

would generally hold so long as demand curve is downward sloping

and supply curve is uoward sloping.
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Jable 2.1

Percertage Share of Inida’s Exppris
in the Total Developing Market,s
Exsprts to Major Kegions

us EEC JAPAK - Bevloping

countries

1970 oze - ) ' + 12.1m
1975 0.18 2.5¢ 0.58 4.97
1974 0.17 2.4¢ 0.28 3.4
1977 0.25 2.10 0.47 %13
1978 0.3¢ 1.3 0.05 4.08
198¢ 0.3? 1.0 0.06 3.83
1983 0.08 1.45 --- 0.97
1964 0.1! 0.39 0.04 2,08
1985 (.45 6,59 0.12 1.85

Source: “CossoZity Trade Statistics® and "Year Boot of
Internationz) Trade Statistics”.



Yable 2-2

India and its Cospetitors in West Beraan Market
( Exports of Capital Boods }
Per centage Share

India  Japan Argentina 9razil China MHongkong Korea{Rep.)

1946 .02 2.98 0.04 0.06 0.01 8.04 0.02
1967 0.02 1.83 0.05 9.42 0.07 0.0% 9.03
1958 0.03 2.17 0.04 0.10 9.05 0.1% 0.0t
1949 0.04 2,55 6.0! .10 0.04 0.1 9.01
1970 0.06 2.9 0.02 0.16 0.0% 0.13 0.01
1w 0.07 3.8 9.0 0.11 0.41 0.17 ¢.01
1972 0.04 4.33 .62 0.10 0.00 0.25 0.05
1973 0.06 3.43 0.04 0.08 .00 0.36 6.07
1974 0.12 4.95 0.02 0.290 0.0¢ 9.42 0.18
1975 0.09 3.2 0.02 - 0,35 ..0.00 0.63 0.17
1976 6.08 6.34 0.04 0.33 9.00 6.7¢ 0.26
1977 0.08 7.00 0.01 0.37 0.00 0.6% ¢.22
1978 0.08 .77 0.04 0.42 G.0¢ 0.49 .32
197% 0.06 7.13 0.0} 0.32 0,00 0.57 6.4
1980 0.05 10,19 0.00 ¢.30 0.01 0.5 0.38
1981 0.0  11.8¢ 0.04 0.28 6.01 0.53 0.33
1982 0.04 11,05 0.05 0.33 0.02 0.54 0.29
1983 9.03 12.89 0.03 0.19 0.0? 0.81
1984 0.04  £3.9 .03 0.23 0.1} 0.74
1983 0.04 144} 0.02 ¢.34 9.07 0.89

L — N —
. ;d.
N

(] -l"~.:‘

Source: ‘International Year Book' and 'Coamcéity Trade Statistice'.



1966
1967
1948
1969
1970
191
1972
1973
1974
1975
1978
1977
1978
1975
1984
198)
1982
1982
1984
1985

India

0.01
0.0
0.01
0.0!
0.01
0.00

0.0t

0.0l
0.0
0.02
.02
0.03
£.03
0.05
0.12
0.05
0.0¢
.05
0.0¢
6.04

Tadle 2-3

India and Competitors in US Market

{ Exports of Capital Boods }

Per centage Bhare

Japan Ar;entiﬁa Brazil

17.02
15.13
13.34
1.n
20,08
3.1
25.1¢
22.%9
2.47
.10
28.27
29.32
32.92
31.40
34.86
3.4
35.90
35.70
38,25
38.47

0.03
0.08
0.0b
0.08
0.07
0.05
0.03
0.03
0.04
0.05
0.04
0.05
0.04
.05
0.08
9.0%
0.12
6.03
0.02
0.02

0.02
0.02
0.02
6.0%
0.06
0.08
0.14
0.34
0.5l
0.43

0.51 -

0.73
0.80
0.8!
0.47
0.75
0.77
0.8%
0.91
0.95

China Hongtong

0.28
0.48
0.76
1.02
1.2]
.46
0.00
0.00
0.00
0.00
8,00
0.00
0.00
0.00
0.0!
0.06
0.07
0.0
0.06
¢.07

1.4
1,32
1,26
1.31
1.8
1.2%
1.4
1.3

1.83

1.32
1.30
1.58
1.4
1.38
1.67
1.8
1.78
2.24
2.18
1.57

Korea
(Rep.)

0.0
0.9
0.14
0.27
0.27
0.31
0.45
0.82
115
0.94
1.25
1.43
1.5%
1.84
£.39
1,50
1.71
2.4
2.31
2.08

Scurce: ‘International Year Book® and 'Cossodity Trade Statistics’



Table Z-4

India and Coapetitors in UK Market
( Exports of Capital Goods )
Per centage Share

India  dapan Argentina Brazil China Honghong Korea{Rep.}

1966 0.2¢ 1.84 0.02 - 0.10 - 0.40 0.00
1987 0.2% 1.47 0.05 0.92 ---- 0.10 —=--
1968 0.04 2.41 0.02 0.04 0.04 0.47 -
1949 0.16 1.68 0.04 0.07 0.03 0.4 0.01
1920 0.18 2.8 ¢.11 0.0% 0.64 0.3 0.01
1971 0.13 3.83 0.06 0.08 0.42 6.61 0.01
19712 0.11 6.83 0.00 0.16 0.04 0.49 0.02
1973 0.42 7.62 0.03 0.19 0.02 0.72 0.05 .
1974 0.1 7.5% 0.03 0.14 9.03 0.63 0.08
1975 ¢.16 7.45 .09 0.16 0.04 0.42 0.08
1976 0.41 7.48 0.07 0.20 0.14 0.48 0.13
1977 0.10 8.24 9.09 0.2 0.05 0.47 0.15
1978 0.08 7.83 0.08 0.13 6.03 0.33 0.14
1975 6.09 1.5 0.08 6.20 0.05 0.4¢ 0.19
198¢ 0.1¢ B.48 8.06 0.1¢ 0.02 0.75 6.22
198¢ 0.13  1L7% 0.08 0.13 0.03 1.05 0.22
1982 0.37 .M 0.02 0.4} 0.03 ¢.78 0.29
1983 012  12.3% 0.00 6.1y 0.02 9.81 0.88
1984 6.33 1199 - 0.2% 0.02 1.30 ¢.49
98¢ 0.1t 11.32 9.00 --=- 0.03 0.89 0.62

Source : ‘International Year Book' and ‘Comspdity Trade Statistics’.



Table 2-5

India and its Coapetitors in 1taly Market
( Exports of Capital Goode )
Per centage Share

India  Japan Argentina Brazil China Honghong FKorea{Rep.)

1965 0.01 0.54 0.01 0.01 0.04 0.12

1967 0,01 0.49  0.03  0.06 0.04 0.05

1968 0.01 0.3  0.02 0.01 0.02 0.08 0.00
1969 0.8¢ 0.0 0.00 0.04 0.10 0.00
1970 0.02 1.04 0.02 0.01 0.04 0.13 0.00
1971 0.01 1.9 o.0! 0.05 0.07 0.11 0.0l
1972 0.01 1.62  0.03 0.04 0.0} 0.09 0.10
1973 6.01 2.42 4.0 0.03 0.00 ' 0.18 0.05
1974 0.03  2.19 002  ©.03 0.01 0.19 0.06
1975 0.03 2.34 0,02 0.05 0.¢! 0.17 0.07
1976 0.12 3.5 0.02  0.08 0.01 .30 0.15
1977 0.2 2.94 0.02 0.38 0.04 0.36 0.22
1978 0.23 2.24 0.35 0.5 0.01 0.26 0.1%
1979 0.10 2,17 0.13 0.6 0.01 0.33 0.27
1980 0.03 .17 0.13  0.82 .02 0.3% 0.26
198} 0.02  3.89 0.19 1.4 0.02 0.3¢ 0.26
1982 0,02 3.5 013 232 0.03 0.04 0.3t
1983 0.01 4.26 0.7 1.95 0.04 0.32 9.24
1983 0.62 5.08 0.4 1.48 0.0¢ .40 0.29
1985 0.0¢ 1.85  0.03 .6t 0.01 0.14 0.12

Source: ‘Inernational Year Bock' and "Cosmcdity Trade Statistics’
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Figure 2: Movement of Indian price {PXD), world price (PXH)
and India’s volume of capital goods exports{QX)
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Figure 3! Movement of price (PM) and volume (QH)
o of India’s cgpita] yoods imports
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Figure 4: fictual and predicted value of capital goods
exports in crores of pupees
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Figure 5: Actual and predicted volume of capital goods
exports (in first difference of logs)
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