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ECONOMETRIC INTERPRETATION OF THE STUDY

1

As elaborately described in Chapter 3, analysis for the

preseﬁiystudy is carried out employing the ordinary least squares

S

CorsEe

(OLS) method 6§xmut1i§ié fegression analysis on a Time - Series
Statistical Package (TSP). Certain a priori,specific indicators
of a country's external orientation’ (degree of openness)} are
lincorporated in the present model and thei? growth-determining
strength is thereby analysed. For the purpose of specification
and convenience, the modél is called the‘externally-—-oriented
model' of economic growth or simply EOEG. The model is applied
to the three_countriés chosen for the study~India, South Korea
and Brazil »divé&ﬁhg their post-war development experiences into
certain specific time-periods based on alternative development
regimes that characterised a particular time-period.The equations
.that constitute the model seek to display the various a péiori
.hypotheses listed in the prologue to the study and are
accordingly tested in their linear forms. Wherever required and
deemed necessary, ghe equations are also tested in their double-
log (log~ linear) forms, particularly so that the coeffcients
could be interepreted as elasticities. The result of the entire
analysis 1is presented in Appendix A. What follows is éhe

econometric and empirical interpretation o¢f the results.The

interpretation 1is taken up separately fof inward and outward-

oriented development regimes in terms of each of the equations
since they specify particular relationships between external

orientation and economic growth.
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I. THE PHASE OF INWARD-ORIENTATION
6.1.1 ng;egate determinants of Growth

The post-war development process, beginning in the 1950s,
marked the initiation of an inward-looking development regime 1in

all the ﬂthree'cougtriés with focus on rehabilitation of their

K

“ economies.For India, the period of inward-oriented

import-substitution was most evident from 1950 to 1965. The majé}
indicators of external orientation or openness ~trade, foreign
capital and foreign investment-during the period, 5 quite
naturally., exhibited no strong iﬁfluence on the growth patiern of
the country.As a result, coefficients of none of the explanatory
variables turn out to be statistically significant during the
period, including domestic capital. The R2 is quite low (0.38)
"~ and ﬁz even turns out to be negative which emphasise the fact
that none of the externally - related variables significantly
explain the growth the pattern of the country during the initial
period of 1958 to 1965. The growth impetusgprimarily came from
domestic sources.The low F-statistic of ©.93 indicates the
weakness of the relationship between the dependent and the
explanatory variable. The Durbin-Watson(D.W.) statistic idicates
" to serial autocorrelation.

Furthermore, when the x and m variables are replaced by the

growth of exports (gx$) and imports (gm$) variables in equation
2 2

w—

2, the R and R fall even further alongwith %he F-statistic.
The only difference is in the signs of the coefficients of the
above variables which exhibit a normal behaviour i.e. positive

for growth of exports and negative for growth of imports.
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However, one can easily conclude that of the two equations. 1 has
a better explanatory power and implication than equation 2.
For Korea,the period of inward-orientation was similar to that of
India from 195@ to 1963. Diring the period in equation 1, similar

to India, none of the indicators of openness show any statistical
2 ‘_2

—

gsignificance. However, the R and R both are high. This is
explained by a single factor, domestic capital(K$), the
coeffi;ient of which turns out to be statisticafly highly
significant at the 1% level. The F-statistic (4.04) indicates the
significance o¢f the goodness of fit of'the equatioh at the 5%
level. The D.W., statitic shows no serial autocorelaéion. In
equatipn 2, when the x and m variables are replaced with gx$ and
gm$ variables, the signs of the coefficients once again show a

normal pattern as was the case with India with no changeAin the
statistical significance level of the coefficient of KS$. The
sign of the coefficient of dfi changes to positive though without

any statistical significance. However, once again comparing the F-
2 2

-

statistic, R and R one can easily see that equation 1 has a
stropger explanatory power than equation 2. In the latter case,
the F-statistic becomes in significant indicating the weakness of
the relationship.

The situation is no different for Brazil. Under aﬁ inward-

oriented import-substitution regime form 195@ to 1963. all the

variables of external orientation turn out to be statistically
2 -2

insignificant in both the equations. The R and R also exhibit

low explanatory power and the the F-statistic is also non-

significant. The D.W. statistic shows no serial autocorrelation.

However, in this case, equation 2 exhibits a somewhat better



2
explanatory power (R ) and goodness of fit (F). Nonetheless, it

makes no difference to the statistical significance of the
{

. coefficientéﬂof the explantory variables.

i
1.

6.2.1 Determinants of Grosgss Fixed Cagitalq:

Economic theory suggests that a country's domesﬁfc‘ capital
formation or investment is augmented through domestic savings and
in the event that domestic savings 'gall‘short of the investment
target,they are supplemented with fo;gggn savings. The latter may
mainly take thé form of foreign capital, foreign aid, borrowing,
direct foreign investment and capital goods iméorts. The latter
two are more appropriately ideﬁﬁified with technology inflows.
For the present analysis, all the five items mentioned above are
identified as the determinants of domestic capital besides

domestic savings. For the inward-oriented phase of 1958 to 1965

£

for India, the statistically most significant determinants of
capital formation +turn out to be domestic savings (gds) and
direct foreign investment (dfi), with both being statistically
significant at the 1% level. However, the coefficients have
different signs. While savings quite. naturally ,contributed
positively to «capital formation, dfi had a negative 1impact on
domestic capital. An important implication of the latter is that
during the period of 1950-65 direct foreign investment or
whatever little of it, flowed into  import-substituting,
domestically-protected industries which drew heavily upon
domestic aé well as external ~resources for production thus

diverting them away from the process of domestic capital

formation. The finding corroborates theory in that direct foreign
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investment can contribute to capital formation only in a regime

of liberalised imports and particularly if it flows into export-

N

oriented production activites.The benefits of DFI can be realized -

only in an environment of liberalized trade rather than in a
régime of domestic import-protection. The coefficients of all the

other three ‘determinants, mk, fa and df, show positive signs but
2 2

none are significant. The R and R indicate a very high
explanétory power (16.97 and 0.96 respecfﬁyely) and the ¥F-
‘statistic shows a strong goodness of fif‘;E tﬁe 1% ‘significance
level (66.51). The D.W. - statistic shows no serial
autocofrelation.

In the case of Korea, the period of 1950@ t

1963 saw foreign

borrowing as the most important determinant 6f domestic capital
formation. The coefficient of the df variable turns out to be
statistically significant at the 1% level. Domestic savings and
cépital good imports, though éontributing positively to capital
formation, do not turn out to be statistically significant. The
coefficient of foreign aid sﬁoﬁs a negative sign which implies a
freduqing effect gf aid on capital formation but is nonetheless,
étatistically insignificant. The R2 and Ez show a high
explanatory power of 8.86 and 2.82 respectively which can be
attributed solely to foreign borrowing. The F-statistic shows a
strong goodness of fit of 13.51 which is significant at the 1%

level. The D.W.-statistic shows no serial autocorrelation.

Brazil's inward-oriented phase of 1950 to 1963 was marked by

three most important socurces all of which contributed positively
to domestic cabital formation. These were domestic savings(gds),.

direct foreign investment (dfi) and foreign borrowing(df). All

<



these variables turn out to be highly significant-gds at the 1%
2 2
level, dfi and df at the 5% level. The R and R show high

explanatory power of 0.93 and 0.91 respectively. The goodngss of
. g Lo e 3‘},' ':;‘i"“b-: l“"y
fit P-statistic shows a significance level off?%'and the D.W.-

statistic indicates no serial correlation. An interesting

correlation worth noting is that though direct foreign investment

contributed positively and significgg;ly to domestic capital -

formation in the case of Brazil, béth of these contributed
negatively to growth. Thus, it proves that though direct foreign
investment may.enhance capital formation it may not necessarily
enhance growth since what is more important is not the quantity
but the quality and direction of fqrgign investment. Since DFI
may also be egquated with technology. it may quite be the case
that the technology that flows in may be obsolete and may just
have been a case,of “*dumping-the~junk' in Brazil by other more
developed nations. Moreover, if DFI flows into highly capital and
import ~intensive industries without the necessary know-how and
expertise 1t may increase capital 1in those industries but
the benefits may not spread over to other industries so that the
overall effect is of dampening economic growth. The argument here
as such, is not against DFI , per se but rather that it
contributes positively to growth only in an open and outward-
looking, export-led economy whereas it proves entirely wasteful
in an inward-locoking, import-substituting, protected economy.

6.3.1 Determinants of Exports

The equation of exports and imports were tested in both

their linear as well as log-linear (double-log) forms for all the
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three countries and for each of the time-period of alternative
development regimes. The results of the respective regressions
are ,exhibited in /Appendix Tables A.7, A.8 and A.9.

i
-

‘for the period of 195@ to 1965, in equation 1 of

For India.

the linear form, two factors turn out to be the most important
determinants of exports - price of exports i.e. unit value of
exports (Px) taken as a proxy for export~pric§ and the real
exchange rate (R). The coefficients of both are statistically
significant at the 1% level and show positive signs implying that
an increase in export price and a steady fall (depreciation) in
the rea% exchange rate during the period stimﬁlated further
exports both through increased domestic supply and interpational
demand réspectively. This is typical of an inward-—looking import-
substituting regime where price and exchange rate are the major
tools for stimulating exports. The coefficients of the other two
variables, growth rate of real GDP of the domestic country (gd$)
and real income of industrial countries (Yic) show negative signs
but are statisticllay insignificant. The Rz and §2 show high
explantory power of 0.84 and 0.8@ respectiveiy with the F-
statistic of 14.33 indicating a strong goodnéss of fit at the 1%
level. The D.W. statistic indicaters no serial correlation.

In equation 2 of its linear form, when the Px wvariable is
replaced by the Net Barter Terms of Trade(Tn) wvariable, the
latter also turns out to be positive and statistically
significant at the 5% level indicating that during the same
period, an improvemen£ in the terms of trade also induced greater

exports. Improvement in a country's terms of trade implies that

it has to export less in order to obtain the same amount of



imports or in other words,a much larger amount of imports could
be obtained in return for the same amount of exparts. Thus in an
inward -looking import-starved economy, improv;geﬁt in the terms
of trade is an inducement for further exports which fqéilitateé
increasingly larger imé;fts which was the case with India. Also,
ﬁhe statistical significance of R is retained at the 5% level.
However,. the R2 and ﬁz,reduced to 0.77 and 0.71 respectibely
indicating a fall in the éxplanatory power of the variables,.
Similarly., the F-statistic also falls though it continues to have
a strong goodness of fit at the 1% 1level. Though the D.W-
statistic also shows no serial correlatioﬁ, equation 1 does seenm
to have @a higher explanatory powef and is a better:-fit as
compared to equation 2.

When the same equation was tested in its log-linear form,

none of the coefficients of the explanatory variables in either
2

equation 1 or 2 turn out to be statistically significant. The R

-2 :
and R and F-statistic also exhibit very low explanatory power

and weakness of the equation. However, the coefficients of log Yic in

equation 1 and 2 do prove the inferiority of Indian exports since
the foreign-income elasticity (coefficient of 1log Yic) is
negative. Thus, one does conclude that for India for the periocd
19590 to 1965 the linear form of the export function has a Dbetter
explanatory power and a stronger goodness of fit'than its double~-
log form.

The. equation for Korea during 195¢ to 1963 exhibit a
somewhat different picture. No doubt, here too, Px and R in

equation 1 and R and Tn in equation 2 turn out tc be

ne

&



imports or in other Qords,a much larger amount of imports could
be obtained in return for the éame amount of exports. Thus in an
inward -looking import~star§ed.economy. improvemeﬁt in the terms
of tréde is an ihducemenﬁ for'further éprrts wﬁich facilitaées
increasingly larger imports which was the case with India. Also,
the statistical significance of‘R is retained at the 5% level.
However, the R2 and ﬁz,reduced to .77 and ©.71 reépectively
indicating a fall in the e#planatory power of the variables.
Similarly., the F-statistic alsa falls though it continues to have
a strong goodness of fit at the 1% level. Though ‘the D.W-
statistic also shows no serial correlation, equation 1 does seem
to have a higher explanatory power and is a better -fit as
compared to equation 2.

When - the same equation was tested in its log-linear form,
none of the coefficiénts of the explanatory variables in eitheg

equation 1 or 2 turn out to be statistically significant. The R

-2
and R and F-statistic also exhibit very low explanatory power

and weakness of the equation. However, the coefficients of log Yic in .

equation 1 and 2 do prove the inferiority of Indian exports since
the foreign-income elasticity (coefficient of log Yic) is
negative. Thus, one does conclude that for India for the period

1952 to 1965 the linear form of the export function has a Dbetter

N

explanatory power and a stronger goodness of fit than its double-

log form.

The equation for Korea during 1958 to 1963 exhibit a
somewhat different picture. No doubt., here too, Px and R 1in

equation 1 and R and Tn in equation 2 turn out to be

(&



trade elasticity which meant that exports respénded more to
absolute price changes rathar then terms—of-trade or relative
price cbéﬁges. For Korea, export supply was independent of its
terms ééwérade which was certainly not the situation with India
where supply of exports depended on their prices rélafive of the
price of imports.

In the case of Brazil during, .the same period of 1950-63,
the results are gquite disappointing when compared to India and
Korea. In the linear form of theiexporﬁ function, equation 1, -none
of the coefficients of the explanatory variables turn out to be
significant. The Rz ,iz and F-statistic also show low explanatory
powers and weak goodness of fit. However, when the Px variable is
replaced by the Tn variable in equation 2, the statistical
significance of R, Yic and Tn increases to the 5% level. The Rz
and ﬁz also show relatively ﬂﬁgher explanatory powers of 0.62
and ©.51 respectively. The F-statistic alsoc shows a strong
goodness of fit significant at the 5% ievel and the D.W.-statistic

shows no serial autocorrelation. When the equation is tested in

its log-linear form, once again none of the coefficients show any

Yu

significance in either equations except log Px in equation 1 which

. 2 -2
turns out to be significant at the 5% level. The R and R fall

in their explanatory power and the F-statistic also loses its
significance: Once again it could be concluded in the case of
Brazil that during the period, similar to India, the elasticities
did not exert any strong influence on the proportion of exports
to GDP though the foreign-income elasticity of Brazilian exports

(coefficient of log Yic) is positive implying their superiority
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over Indian exports, albeit the coefficients being statistically
insignificant.

6.4.1 Determinants of Imports

Four, major detqﬁhinants of imports were identified for the

A

three céuntries~GDP, Real import price (import unit valpe_

deflated by the domestic wholeéale price index) , Real exchange
rate and foreign exchange reserves. The effect of income terms of
é%a&e or the purchasing power of exports was.K also teéted by
incorporating it into the equation by substituting the variable
for the real real import price.

For India the 1950-63 period was marked by a committed
implementation of the import-substitution strategy in consumer
"éoods. With every increase in domestic production, India’ sought
to reduce dependence on imports and replace such goods with
domestic production.Thus during the period, as the results in
Tab}e A.4 show, the linear form of equation 1 brings out three
mos£ important sources that determined the proportion of imports
in GDP - growth rate of real GDP (gd$), real import price (Pm/P)
and foreign exchange reserves(FER). The real exchange rate (R)
does not turn out to be statistically significant. The
coefficients of gd$ and FER show statistical significance at the
5% level but both show negative signs which implies firstly. that

every increase in GDP reduced the proportion of imports in GDP

which brings out clearly tﬁe brééominaﬁce 6%“£;e 18 sffafégy énd‘m

secondly, that India did not wutilize any increased foreign
exchange reserves for purchasing additional imports. Instead it
chose to use the additional reserves to meet the debt

obligations. The coefficients of Pm/P shows statistical

A1
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significance at the 1% level and has a positive sign implying
that a rise in the real import price encouraged furgbey imports.
This could be’a case of ‘“gpeculative! purchasing i.se. purchasing
more imports at the prevailing price in anticipation of a fur&ﬂer
rise in price. Othersze, there seems no possible explanation for
such a phegemeﬁon. The Rz and §2 show high explanatory powers of
.72 and ‘@.65 respectively. The F-statistic shows 'a strong
goodness of fit statistically significant at the 1% level and the
D.W - statistic shows no serial autocorrelation.

When the Pm/P variable is replaced by the income terms “of
trade (Ti) variable in equation 2, R turns out to be significant
at the 5% level but FER loses its significance. Ti also does not
show any statistical sign;ficance though it has a positive sign.
The coefficient of gd$ retains its sign as well as its
statistical significance at the 5% level. However, the R2 and Ez
show very low explanatory powers of 0.48 and .35 respectively
and the F-statistic also loses its significance of goodness of
fit. The D.W - statistic shows no serial autocorrelation.

In their log-linear form,none of the coefficients sh&w any
statistical significance except log FER in equation 2 which
turns out to be statistically significant at the 5% level with a
negative» sign. Nonetheless, the R2 and Ez in both equation show
reasonable explanatory powers of ©.70 and 2.63 respectively in
equation 1 and 0.68 and .60 in equation 2. The F-statistic also
shows a strong goodness of fit significant at the 1% level in

both equations and the D,W., - statistic shows no serial

autocorrelation In sum, as was the case for the elasticities for

<
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exports, the elasticities fér imports also do not seem to have
exerted any strong influence on the proportion of imports in GDP.
Only the fQ;eign exchange reserves elastﬁcity 6f imports seemed
to have hé&ﬁsome meaning. Overall, equation 1 of the linear form
for the period of‘1950—65 explains best the inflgegce of gd§.
Pm/P and FER on the proportion of imports in the domestic

production.

For Korea, durﬁng its inward—ogieﬁted IS‘pB&se the of 1930-
63, referring to the linearforms of the equétions, the most
important determinant of imports' tufns out  to be the real
exchange rate (R). The coefficient of the variable ‘is
statistically significant at the 5% level with a positive sign
implying that a depreciation of the real exchange rate induced
further imports. This could have been‘possible~if a fall in the
exchange value of the Won generated iarger exp;rt revenue which
in turn allowed higher imports. Thus, there seems to have been an
indirect effect of the real exchange rate deprecation in case of
‘Korea. Even when the Pm/P variable isl replaced by the Ti
variable in egquation 2, there is no differenée in the statjstical
significance of the coefficients including that of R. The R2 and
ﬁz show the same high explanatory powers in both equations, @.87
and 0.83 respectively. The F-statistic shows strong goodness of
fit in both equations which is statistically significant at the
1% level and the D.W. - statistic indicates no serial
antcorrelation.

With respect to elasticities, the log—lineag formszof both the

equations show higher explanatory powers with R and E in both

equations Dbeing 0.96 and 0.95 resp. The F-statistic alsco shows a
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much stronger goo&ness»of fit of 48.50 and 49.902, significant at the

1%  level and the D.W. - statistic shows no. .serial
autocorrglation. HoweQer, as regards the statistical significance
" of the coefficients, oﬁly the: GDP-elasticity of imports
(coefficient of log g¢gd$)., with a positive sign, shows a
statistical significance ;t the 5% level. This implies that as
the percentagevof domestic production. increased, the proportion
of imports in GDP also increased. In other words, Korea's
dependence on imports for'increased domestic production increased

during the period.

Brazil presents a somewhat different case in that during its

.

inward-oriented phase of 1950-63 in the linear equation 1, import
price (Pm) stands out as the only major determinant of imports as
a proportion of GDP. The coefficient shows. a statistical

significance of at the 1% level with a positive sign similar to

India and Korea implying its positive relationship with imports.

2 -2
The R and R show high explanatory powers of 0.88 and 0.84

respectively. The F-statistic shows a strong goodness of fit
significant at the 1% level and the D.W. -statistic indicates né
serial autocorrelation. Replacing the Pm variable by the Ti
variable in equation 2 increases the statistical significance of
the coefficient of real exchange rate (R) to the 5% level. The
coefficient of Ti also shows a statistical significance at the 1%
level. Moreover, both show negative signs implying that a real
depreciation of the cruzeiro made imports costlier and thereby
reduced its proportion in GDP. Similarly an improvement in the

purchasing power of exports also tended to reduce imports. Since



during the period the basic strategy was to substitute imports

with domestic production of such goods, the increased export

revenue was not utilized for acquiring larger imports. In fact it
: . , - 4

. ' s, . T ,:} T,
was quite possible that in absolute terms imports! may 'have "V

remained at the same level while GDP increased. However, the R2
and §2 fall in' their explanatory powers to 0.80 and 0.74
reséécgiVely' as also the F-statistic which éhows a strong "but
lower goodness GOf fit of 8.81 which is still significant at the
1%  level. The D.W. - statistic also shows no serial
autocorrelation.

With respect to elasticities during the period, none of the
coefficients of the log variables show - any statistical
significance in either equation except that of log Pm in equation
1 which 1is statistically signifiacapt at the 5% level and
continues to have a éosﬁtive sign. The Rz and §2 in both
equations show very low explanatory powers and the statistical
significance of the goodngss of fit F—statiétic is alsoc lost
though the D.W. - statistic shows no serial autocorrelation.
Thus, in sum Brazil also presents the case where during its
inward-oriented phase, the elasticities were quite weak and
exerted no strong influence on the proportion of imports in GDP
which is almost gimilar to the Indian case and quite opposite to
that of Korea.

II. THE PHASE OF OUTWARD - ORIENTATION

6.1.I1. Aggregate Determinants of Growth

In all the three countries, the inward-oriented phase,in the
strict sense of the term, came to an end by mid - 1960s when

there was a major policy shift towards greater outward



orientation and participation in the international economy

through greater integration of their economies to the world

- 1t

economy . ‘ *

. . s A ~aa i

RN L T LR iy .

However, in the case of India, it would be fallacious to
e i .

call the -peribd of mid - 196@s and thereafter as the phasé of
outward orientation, again in the strict sense of the term. 1In
fact the period from mid - 196@s to the late 8@s could further be
divideﬁ into two broad phases - the export-promotion phase‘giiégg
to ;gjzl and the import-liberalization phase (1978 to 19%9). The
analysis has been carried out for both these phases sépérately
but the interprétation that follows is taken up together for both
the periods of 1966-77 and 1978-89.

Theﬂperiod of 1966 was marked by a downward valuation of the
rupee by the Indian government specifically in order to boost up
its ’already low and sagging export performance. Coné%quently,
. whatever pressure was felt on the BoP front due to the higher
import cost was sought to be mitigated through additional foreign
borrowing. The effect of such a changed scenario was undoubtedly
felt during-the period of 1966~77 following the devaluation. Tﬁe
regression results for the period seen in Table A.1l, equation 1,
clearly indicate the statistical significance and thus the impact
of growth of physical capital , exports, imports and foreign debt
as a proportion‘of GDP. The coefficients of all the variables are
significant at the 5% level except that of exports which shows a
significance at the 1% level. Coefficients of foreign aid and
direct foreign investment continued to show lack of statistical

significance. Morever, the coefficients of capital, exports and

£y
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debt also show positive signs implying their positive impact on
growth.. The coefficient of m shows a negative sign which implies
its negatlve impact naturally due to the addltlonal burden of its

2 -2
cost due to devaluatzon The* and R ~rshow high explanatory

powers of 0.93 Q;A .87 reépectnve The F-statistic shows a
strong goodness of fit which is statistically significant at the
1% level and Athe D.w. -~ statistic shows no serial
autocorrelation. However when the x and m varlable are replaced
by the growth of exports (gX$) and imports (gM$) variables in
equation 2, the statistical significance of all the coefficients
is lost though tﬁe signs remain more or léés the same. The
explanator? powers of R2 and §2 also fall to ©.82 and 0.65
respectively and the F-statistic also loses its statistical
significance indicating the weak goodness of fit of the equation
although the D.W. - statistic continues to show lack of serial
autocorrelation.Thus, equation 1 turns out to be a better fit and
has. better explanatory powers than equation 2.

The period of late 70s 'was associated with the
liberalization of imports from various controls to a considerable
degree as compared to the earlier periods. However, the export
performance failed to pick up to the levels anticipated by India.
The outcoﬁe was that while, on the one hand, 1liberalization of
imports resulted in the riée in imports, exports on the other
continued to be low due to its non-competitiveness and inferior
composition. Again the pressure on the BoP was met by further
borrowing abroad, both on concessional as well as non-concessional

basis. Thus, during the period of 1978-89, growth of capital

stock, foreign debt and foreign aid as a proportion of GDP showed



a positive contribution to growth with the positive signs of the
respective coefficients having statistical significanc at the 5%
level. T%é coefficignt of m continued fo have a negative sign but
its ééﬁ%@étical significance increased to 1% from that of fhe 5%
level in the earlier export-promotgon periéd 18%§‘1966:§7. The
coefficient of x does not show any statistical significance
either at 5% or 13 level uq{ike' the éarlier period. The
additional bo}rowgngv during b$€%~£he perio&s ﬁlso resulted in
increased capital formation ’in the form of fixed 1long-term
investments since the coefficent of K$ also shows a positive sign
and statistical significance of 5% level. The R2 and §2 show high
explanatory powers of 8.92 and 0.85 respectively. The F-statistic

shows strong goodness of fit significant at the 5% level and the

D.W. -statistic shows no serial autocorrelation. Once again, when

L0

the x and m variables are reﬁlaced by gX$ and gM$ variables iﬁh

equation 2, only the coefficient of growth rate of export
variable (gX$) shows a statistical significance at the 5% level
with the coefficient ‘showing a posit%ve sign implying the
positive impact of export growth on economic growth. However, the
explanatory powers of R2 and §2 are reduced to ©.83 and 0.69
respectively. The F-gtatistic also loses its statistical
significance indicating the weak goodness of fit of the equation.
The D.W. - .statistic indicates no ‘'serial autocorrelation. Hence
again equation 1 seems a better fit and has higher explanatory
powers than equation 2. On the basis of better goodness of fit
and higher explantory powers of R2 and R~2, one can accept the

former equation in favour of the latter.
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Korea's outward-oriented phase. 1964 onwards was a result of
complete overhaul of earlier policies associated with an import-

substitution strategy. Korea too, like India, devalued the Won in
- fi .

R ; csein . . ‘ o )
1964::.and changeé ts incentive structure which was now geared
B T 4 , EN 2, . * < -

i e ; ) R
towards enhancing 'exports and -greater participation 1q%¢the
5 T ., B q.,"?;‘

international division of labor. However, the results are a

.. little different from those obtained for India. For the period of

) ' !

1964-89, in :equation 1, _the. statisticéfiitlﬁdst significant
determinants of growth, both at 5% and 1% levels, turn out to be
growth of domestic capital, imports és ; bfopoftion oft GDP and
foreign aid. Surprisingly, the coefficients of exports as a
proportion of GDP does not show any statistical significance.
Morever, the. coefficient of foreign aid (fa) shows a negative
sign which implies that during the period, aid contributed
negatively to growth . The Rz and R~2L show high explanatory
powers of .85 and 0.81 respectively and the F-statistic
indicates a strong goodness of fit at the 1% significance level.
The D.W. - statistic does not show any serial autocorrelation.

In equation 2 for the same period, the resultsxturn out to
be Dbetter. The coefficients of capital (K$),. foreign debt (df)
and aid (fa) show a statistical significance at the 5% level énd
the latter two <coefficients continue to show negative signs
implying their reducing effect on growth. The coefficient of
growth of exports (gX$) shows a statistical significance at the
1% level and is positive. The implication is strong enough to
suggest that during Korea's outward-oriented ﬁhase, export growth
rather than exports as a proportion of GDP, was one éf the most

' 2 '—2
significant determinants of economic growth. The R and R also

24y
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show high explanatory powers of 6.86 and 2.83 respectively and

the F-statistic also indicates a stronger goodness of fit which

S

is also‘Mtatistically significant at the /% level. The D.W. -

statistié _shows:;gg. seri&i“éxtocorrelaé%gg. Thus, for Korea,
unlike India, é&uation 2 tu;ﬁs out to be a better. fit and has
better explanatory powers than equation 1 which is rejected in
favour of the'formerféﬁ?, |

Brazil éhifted fo an outward-oriented strategy of growth
with industrialization in 1964 after about a decade and a half of.
import substitutiénﬂ- However, the results obtained from fhé—
regression analysis are not very clear regarding the benefits of
such a shift. D@ﬁing the decade-long period of outward-
orientation, 1964;73; none of the coefficients of the external
indicators of openness show anf statistical significance except
that of growth of domestic capital which is significant at the 5%
level in equation 1. During the period,Brazil was suddenly
exposed to external,forces to a greater extent than the earlier
periocd which increased its vulnerability to external shocks.
Nonetheless, during the same period, Brazil had achieved
spectacular success in achieving very high growth rate. Going by

the results, it becomes dubiocus as to how far such success could

2
be attributed solely to domestic capital formation since the R
-2
and R show high explanatory powers of ©.93 and 2.87
respectively. The F-statistic also shows a statistically

significant goodness of fit at the 5% level and the D.W. -
statistic shows no serial autocorrelation.

Replacing x and m by gX$ and gM$ does not help either. The



ey,

results remain more or less the same except that the statistical
2 -2
significance of K$ increases to the 1% level. The R and R

show similar high explanatory powers of 9.92 and 0.86 and the F-

"statzstac also shows a 5% significance level. The D.W. -

statzstnc shows no serial autocorrelation. Once again, like
Indla. for Brazil too, equation 1 shows";omewhdt better
éxﬁlanatory powers and is a better fit than equation 2.

Around late mid-70s, speéifibally 1974, after a decade of
outward—orientation..Brazil rQ;erted back to its previous policy
stance of inward-oriented impd%t~substitution. During the period
1974-88 the results indicate a better performance as coﬁpared to
the earlier phase of 1950-64. Yet how far this was a ‘spill -~
over' effect of the earlier p&licy shift of outward—-orientation
remains questionable. Also, in a more general sense, how far

would such frequent shifts prove beneficial to & country,

particularly like India, too seems debatable. Although Brazil's

case emphasises a timely shift from an imward-—-looking to an ‘

outward-loocking development regime and thereby reap the benefits

of a favourable world economic environment, any reversal back to

the old regime indicates a non- comm1tted and fzckle*mlnded polzty

- L ..\»r;:‘

“of the economy and all such benefzts may remain short llved Over

a long-term perspective, frequent policy shifts entail continued

structural adjustments and thus in turn, a possible reversal to

a low-level growth trap. Brazil's case may seem an exception in

that it was able to build on the benefits of the previous
ocutward-~oriented phase but may not necesarily be generalised for

similar developing economies.



In equation 1, domestic capital growth (K$) and proportion
of ‘exports in GDP (x) turn out to be th§ most significant

determinants of growth of GNP per cap}§g _with statistical

>’:

significance levels of the‘ coefflclents at - 1%\

».~.-}-

_respect:vely Moreovqr, the coefficient of x shows )a negat:&e

i

s1gn 1mp1y1ng that as more and more resources were diverted

towards export1ng, which were otherwise requlred for the domestic
2 -2 v
ecok my, growth was reduced. The R and R’ show explanatory

powersvof 0.92‘and 2.88 reépectively. The F-statistic indicates a
'ﬁ%ddness of fiﬁ at the 1% level and the D.W. -stafist;g shows no
serial autocorrelation. .

In equation 2, the coefficients of gM$ and dfi show
statistical significance at 5% levels with K$ retannang the 5%
significnace level but x losing its statistical significance.
_Also, the coefficient of gM$ and dfi show positive signs. A
strong implication is that growgh of imports and increasing
proportion of DFI in GDP both contributed to growth of per
capita GNP to a large extent. Unliké the earlier period of 1964~
73, ﬁere eéuaﬁion 2 has somewhat higher explanatory poﬁers and a
‘stronger goodness of fit as seéen by the high Rz andﬂ an’ ‘of 0.93
and 0.89 respectively ’and the F-statistic of 10.46 which is
statistically hsignificant at the 1% level. The D.W. - statistic

also indicates no serial autocorrelation.

6.2.1I1 Determinants of Domegtic Capital

During the post-devaluation export-promotion period of 1966-
77 in India, the proportion of domestic capital in GDP was
positively determined solely by the proportion of domestic

savings in GDP. The coefficient of the variable (gds) during the



S
period shows a statistical significance at the 5% level. None of
the other coefficients show any statistical significanée.

2 - -2
However, the Rwﬂand R show low explanatory powers of 0.71 and

S e - S
- @55, i also . sho?s a weak g:oghess of fit of

»2 95 whxch is non—szgnlflcant though the D. W —statistlc shows no

ser;al autocorrelatlon

During the 1mport lxberallzatzon phase of 1978-89 for the

xa~ .
-0

same . country, only the coeff:c:ent of forelgn debt as a

proportion of GDP (df) turns out to 5e significant at the 5%,

level. All other coeff;c:ents 1nc1ud:ng that of gds show no

statistical significance Mbrever the sign of the coefflclent of

df is negative which ‘implies- that all the fore:gn borrowing

incurred during the pé}1o& £§ mitigate the adverse BoP position
gene?ated by the sudden expansion in imports following the
liberalization was ultimately meant for~ maintaining current
levels of consumption with very little of it going towards
generation of long-term capital investments. At the same time,
the two o0il price increases of 1973 and 1979 served to accentuate
-the rude BoP shock to the econcomy with imports, in value terms
having risen as much asifourrfold. This had -the obvious effect of
reducing >the proportion of égpital in GDP as the proportion of
debt in GDP increased. For the period, the Rz and R‘z show high

explanatory powers of 0.92 and 6.87 and the F-statistic also

!

shows a 1% statistically significant goodness of fit. The D.W.
statistic shows no serial autocorrelation.
During Korea's outward-orientation phase of 1964-83, ‘the

most imporiant determinants of domestic capital turn out to Dbe



i
domestic savings (gds), capital goods imports(mk) and foreign aid
(fa) with the coefficients of the former two showing positive

'signs and statistical significencegdi.the 1% 1evel. This implies

that besides savinge»increased 1mport of capltal & gods lalso*ﬁ

enhanced capztal format1on The poznt of. d1fference between India
and Korea fn thzs respect is that wh:le India absorbed its
capltal 1mports ma:nly in domestic 1mport-subst1tut1ng 1ndustr1es
with the sole ~ purpose of subst:tutlng 1mports with domestic
production, Kerea utilized its capi;al imports to create further
capital and ﬁuild on its long-term cepﬁtal .;nyestments thereby
serving towards enhanced capital formation. 6n the other hand,
the coefficient of fa 'shows a stat:st1cal szgnlflcance at the 5%
level with a negative sign implying that lzke India, all the
concessional aid that Korea received, in fact, had a reducing
effeci on capital formation during the period. The Rz and §2
show high explanatory powers of 0.85 and 2.82. The F-statistic
shows a statistical significance at the 1% level indicating the
strong goodness of fit of the equation and the D.W. -statistic
Sheﬁs no serial autocorrelation. |

Brazil's outward-oriented decade of 1964~73 saw Yremarkable
progress in economic growth. But as seen in the previous section,
domestic capital formation was the single factor which
contributed‘ tec this high growth. In turn, the proportion of
domestic capital in GDP was largely determined by the proportion

of capital good imports in total imports and that of direct

ol'4

foreign investment in GDP. As the results indicate, the

coefficient of domestic savings (gds) and foreign debt (df) show

no statistical significance whereas that of capital good imports
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(mk) is significént at the 1% leve! and that of direct foreign

investment (dfi) at the 5% level with both showing positive signs
2

lmplylng their 1ncr6551ng effect on domestic cap:tal The R and

-2, Al xﬁf;s i
R show hlgh expl natory powers of 0.96 and .93 respectively.

The F~statzst1c shows a strong goodness of fit szgnzflcant at~the

Co.

1% level and the D.W. - statistic shows no serial autocorrelation.

- ..xThus, it could be inferred that though cathal good imports and

particularly, direct forelgn investment may not have shown any

direct influence on Brazil's economic growth during its phase of

" outward orientation, the same factors were indirectly responsible

for augmenting domestic capital formation by creating long-term

- capital assets (investment) which in turn, enhanced growth.

During Brazil's reversal phase of import substitution of

1974-88 none of the coefficients of external indicators including

- 2 -2
domestic savings turn out to be significant. The R and R also

show low explanatory powers of 8.56 and 0.38 and the F-statistic

also shows a weak goodness of fit of 2.26 which is non-significant

though the D.W. - statistic shows no serial autocorrelation. This

may lead us to infer that during the period there would not have

been any significant increase in capital formation and whatever.

growth was experienced was a ‘“spill—over' effect of the earlier
shift to an outward-oriented development regime. In other words,
capital formation as a proportion of GDP exhibited a declining
trend form 1974 onwards, contrary to the previous decade of 1964~

73, although in absolute terms capital stock increased.

33



6.3.11 Determinants of Exports

GDP growth (gd$), export price (Px), real

<o d

exchange rate (R) and terms of trade (Tn) turn out to be thé;most

e
T,

J

important detgrminaﬁts pfvthe proportion exports in GDP 'ahriﬁg“

India's post—devalua?ion export—pygmotion period of 1966-77. 1In

ikt

w";e‘éuatic:trx 1 of the linear form,.ﬁﬁg coefficient of Px shows a

statistical siénificnnce at the 1% level and that of R'at the 5%

1iével with both Eg&ing positive signs implying that during the

period a higher export price and a real dévaluatién of the rupee
induced higher-exports. This would be a natural consequence of

any policy shift with a view to promote exports since the two

2

variables are the major instruments for immediate manceuvre. The R

-2 -
and R show high explanatory powers of .97 and 0.96

respectively with the F-statistic showing a 1% level of
significance of the goodness of fit and the D.W. - statistic
showing no serial autocorrelation. ‘ '

In equation 2 of the same linear form.the coefficients of
gd$.R and Tn all show statistical significance at the 5% level
with the coefficienté of gd$ and R having positive signs while
that of Tn having a negative sign. This implies that as domestic
production incregsed, the proportion of exports or tradeble goods
in the production alsc increased. On the other hand, an
improvement in the terms of trade or increase in export price
relative to import‘price discouraged exports. This could be sg
when the terms of trade are strongly related to the external
demand for the domestic country's exports énd when such demand

falls due to increase in the price of exports, the overall effect

would be to reduce the domestic country's exports. A negative Tn

Y




coefficient would also imply that with a deterioration in the
terms of trade, India had to export more in order to maintain the
same level of imports and vice-versa. Thus the inverse
relationship between terms of trade and exports as a proportion
of GDP. However the Rz and R_z decrease in their explanatory
powers to ©.89 and ©.85 respectively. The F-statistic also
reduces to 14.43 but retains the 1% significance level and the

D.W. -statistic continues to show no serial autocorrelation.

In the log—iinear forﬁSof tﬁe equations during the same

307

period, all the four elastﬁﬁﬁtﬁes of domestic production {(log gds$),

export price (log Px), real exchange rate (log R} and foreign
‘(log Yic) show statistical significance at the l%iﬁlog Px and log
(log gd$ and log Yic) levels with all having positive signs in
equation 1.

2 -2 2,
The R and R also show explanatory powers of 0.98 and 2.97. The

F-statistic continues to show strong goodness of fit at the 1%
significance level and thefﬁ;W. - statistic shows no serial
autocorrelation. However,in equation 2, only the coefficients of
log gd$ and log Tn show stat:st1ca1 s1gn1fzcance at the 5%/ level
with the regt losing the1r's;gn1f;cance. The coeff1c1ent of log
Tn contidués to show a negatiQe sign as was the case in the

2 -2
’lnnear form Looklng at the R aﬁd R ~which show reduce

explanatory powers 'zof 0. 87 anid 0. 82 and F-statistic of 11. 61i

Af/

though/élgn1flcant at the 1% level, one“q‘n“conclude that in both

the linear as well as log-linear forms pf the equations, dropping
the Px variable &and introducing the Tn variable reduced the

explanatory powers of goodness .of fit of the equations and

demand

R) and
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therefore equation 1 in both the forms with the Px variable is

the best-fit equation.

Durlng the import- llberallzatlon phase of 1979—89 the

) l

coeff1c:enta} of both‘the Px as well as Tn variables turn out. to

Y ‘é’:' f"c !

of the linear form. All other coeff1c1ents are statistically non-

- significant. Morever the above coeff1c13nts have negat1ve s1gns

‘whzchﬁzs mutually consistent. This implies that a- rxse in export
prace or improvement in terms of trade had an 1nd1rect effect. of

redu01ng exports through a fall in the forezgn demand for such

exports.However, a similar observation as in the earlier per1od
2 -2
is}also seen here. The R and R show higher explanatory powers

En“guuation 1 with the Pﬁ variable as compared to eguation 2 with
the Tn variable - ©0.77 and ©.68 respectively for the former and
.70 and 0.59 respectively for fhe latter. The F-statistic also
shows a stronger goodness of fit for the former (5.93) as against
the latter (4.10) though both are statlstlcally significant at
the 5% level. The D.W. ~ statistic show no serial autocorrelatlon
in either equation. |

In the log-linear form of the equation, the coefficients of
log gd$., 1log Px (eqn. 1) and log Tn (egn. 2) show statistical
significanceat at the 1% level with the coefficient of log gd$
having a positive sign in both equations and those of log Px and
log Tn retaining the negative signs.This proves that the domestic
production elasticity was positive during the period whereas the
export-price and terms-of-trade elasticities were negative.The
pattern of explanatory powers of R2 and R_2 and F-statistic

2 -2
remains similar. For equation 1, the R and R are ©.86 and 0.81

s:gnlfldant at the 1% level 1n equation 1 and 2 reSpectlvelyggi-



with the F-statistic of 10.45 significant at the 1% level. For
R 2 -2
n@guation 2, the R and R reduce to .83 and 0.77 and F-

statistic to 8.43, though still significant at the 1% level. The
. =3 S : .

D.W. ;%%jstatié%1c§ in either equation shows no serial
autocorrelation. Thus, for the‘1978—89'period, too, one‘;can
reject equafion 2 in both forms, linear and log-linear, on -the
grouéds of:§§é~reduced_Rz and R~2 and F-statistic. Howeggr, an

bt
TER ’

interesting observation is that during India's import-
liberalization period, the elasticities were not as strong as
they weféi quring the export-promotion period except‘ for the
production elasticity. This ﬁs immediately observed when one
compareS“%%ﬁé log-linear forms of the equations for both the
periods 1966-77 and 1978-89 with respect to individual t-values
of the variables as well as R2 and R‘? and F-statistic.The
outcomé of such a behaviour of the elasticities was t%at during

the 1966~-77 export-promotion period due to a strong influence of

the production, price, exchange rate, income and terms-of-trade

elasticities, exports could grow on an average annual rate of 3.4

percent for the period in dollar terms whereas during the 197é~89
import-liberalization period with all the elasticities exerting a
weaker influence, the average annual growth rate of eprrts for
the period fell to 1.7 percent, half of that of the previous
period.

Korea's outward-oriented phase of 1964-89 was stronger than

India's in almost every respect. In equation 1 of the linear

form, the coefficient of Px shows a statistical significance at

the 1% level with a positive sign and that of Yic is significant

olty
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at the 5% level with a negative sign.This meaﬁs that though, on

the one hand, a higher export price did induce increased export

supply g@%rom the domestic country, a riﬁp in real income of

induétrigyﬂ counﬁ;%es;oq F@f@#ther hénd;;?gduced the &emand for
. SRy Y

"Korean exports. This could be because Korean exports were more

%

labour—-intensive dufingvthe period and also not price-competitive
2 -2
as compared to its ,compeﬁitors.The R and R show high

" explanatory péwérs SE?E:BS and ©.82 and the Flstaiistic of 29.76
is significant at the 1% level. The D.W. - statistic shows no
serial autocorrelg%ﬁpn. Replacing Px with Tn in equation 3
increases the signjficanee of the coefficients of gd$ and R to

the 1% and 5% levels respectively with poéitive signs. The

coefficient of Tﬁwyalso shows a 1% significance level with a
negative sign. This implies that highef domestic production and a
"reql devaluation increased the proportion of exports in GDP
whereas an improvement in the terms of trade had a reducing
effect on exports. However the R2 and RM2 ﬁre reduced to .75 and
.72 and the goodness of fit F-statistic, though still
significant at the 1% level, is also reduced to 15.89. The D.W. -
statistic continues‘to show no serial autocorrelation.

In the log-linear form of the equations, the coefficients of .
log gd$ and 1log Px show significance at the 1% level with
positive signs and that of log Yic at the  5% level with a
negative sign.The Rz and R_z have high explanatory powers of .96
and 2.95 respectively-and the F-statistic shows a very strong
goodness of fit of 120.89 which 1is statistically highly

significant at the 1% level. The D.W. -~ statistic shows no serial

autocorrelation.In equation 2, the coefficient of log gd$ retains



its significance level of 1% whereas that of log Yic loses its

significance. The terms-—-of-trade elasticity (log Tn) shows a

negative sign with a significance%%%Vel also of 1%. Again, the

¢
I8

implication),is similar to that of India iné@h&tﬁtgrﬁéé)of trade-

f
i

o amd o
deterioration compelled more exports for the same amount of

1mports or improvement in the terms of trade reduced the amount
2

o -

and R are slightly reduced to 0. 94 and 0 93 though they are
still high. Similarly, though the F-statistic is also reduced to
84.69: it is still statistically significgntj§t~the 1% level.The
D.W. -statistic continues to show no serial autocorrelation.
Thus, it is obser§ed that Korea's overall peégprmance during its
outwaard—-oriented regime was much stronger a;d better as compared
to that of In&ia‘s during its two phases of export promotion and
import liberalization. |

In the <case of Brazil, its export performance during the

" decade of outward-orientation, 1964-73 was much better than that

of India and perhaps even Korea.In the linear form in equation 1
the coefficients of Px and R both show statistical significance
at the 5% level with both having positive signs implying that
higher export price and a real depreciation of the exchange rate
induced further exports. None of ‘the other coefficients show any
statistical significance.The Rz and R_2 show ‘high explanatory
powers of ©.92 and ©.88 and the F-statistic shows a strong
goodness of fit with a 1% significance level. In equation 2,

replacing Px with Tn, increases the significance of gd$ to the 5%

level. The coeffigients of R as well as Tn also show statistical

old
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significance ét the 5% lével with all having positive signs. This
is ¢o§sistent with the Px variable in equation 1 implying that an

imgpp&ement in the terms of trade induced further exports since

AL T / 2
highér exports would gonsequently aﬁ;ble higher 1mports The R
L =27 COEERIF ST
and R also 1ncrease§1n their explanatory powers to 0.96 and

.94 as also the F-statistic to 29.23 s1gn1f1cant at the 1%

léye;: The D.W. -statistic in both equations shows no serial:

[
i

. autccorrelationi s - S . s
In the log-linear form, only the coefficients of log gd$ and

log R show stat:stlcal s1gn1fzcance at the 1% and 5% %féVGIS‘
‘&s' 2 -2

respectzvely w1th both having positive signs. The R and R both .

show very hngh explanatory powers of 8.99. The F—stat:stlc also

shows“éd exgremely strong goodness of fit of 164.34 with a 1%
significance level. By replacing Px with Tn in equation 2.the
significance of log R is lost. The significance of log gd$ is
maintained at the 1% level whereas that of log Tn is significant

at the 5% level. Again both the elasticities are positive. There
2 -2

is ‘no change in the explanatory power R and R whereas the F--

statistic increases to 188.89, significant at the 1% level. The .

D.W. - statistic once again shows us serial autocorrélation.
Looking at the results one can conclude that during Brazil's

outward—-oriented phase, the elasticities were strong gnough to

exert influnance on 1its export performance. However, one

difference noted is that unlike India and Korea, in the case of

Brazil, equation 2 in both linear as well as log. forms with the

Tn wvariable, turns out to be the best-fit equation since
2 -2

replacing Px with Tn increases the explanatory power of R and R

as alsc the goodness of fit of the F-statistic.

§



The results for the period 1974-88, when compared with those
of the 1964-73 decade, exhibit a weaker performance as a

!
conﬁiéhence of Brazil's reversal to its earlier policy stance of
Smid i v

o imﬁé?%—substitution.ln' the linear fbrm, the coefficients of gd$

and R show statistical significance at the 1% % nd 5% respectively
"with both having negative sigqs implying that higher domestic
production reduced the proportéép_of equ}ts in GDP as resources
were‘diverted away from exportgiio domesfic préduction.Similarly,
a real depreciation of thgﬁexchange rate alse reduced exports.
Such a develcopment ﬁas éifalloﬁt of'tﬁe earlﬁer decade when
exports had become highly import—intengive so that during the
present period when costly imports had to be curtailed due to thg
real depreciation and overall policy regime of import
substitition, exports were, quite natura}ly, adversely affected.
The Rz and R_z show relatfﬁely low explagatory powers of @.66 ‘and
0.57 and the F-statistic shows a 5% significance level while 'the
D.W. - statistic shows no serial autocorrelation. Introduction of
the Tn variable as a replacemgqt'to the Px variable in equation
2, reduces the significance of éhe gd$-coefficient from 1% to the
5% level. The significance of the R coefficient remains as it is
and the negative signs of both the coefficients are also
retained. None of the other coefficients in either equation are
significant.The Rz and R-.2 show almost the same explanatory
powers as in equation 1 and so does the F-statistic. The D.W. -~
statistic indicates no serial autocorrelation.

In the log-—-linear form in both equation 1 and 2 only the

production elasticity (coefficient of log gd$) shows statistical

dlo
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significance at the 1% level. All other elasticities are non-
2 -2 .
significant. The R and R in .both equations show high

. éxplanafory powers of ©.87 and 0. 84*%bspective1y The F-statistic .

~ 5

is also 51gn1fzcant at the 1% level in both equatlons""ﬁdlcatlng

LAY

i
..“; o i
gpo@nesgﬁ of f1t - The D.W. - stg@nst:c in e;ther

equatidn shows ‘no ‘serial ‘autocorrelation Thus, though the

ela5t1¢1tzes dur:ng the 1974—88 period were strong enough when

-1

‘compared w1th the earller per1od they were weaker Looking at

the results of the linear forms of the equation also, the
superiority of the results of the earlier .period "of outward
orientation is immediately 'observed.

6.4.11 Determinants of Imports

The devaluation of 1966 by India wééﬁnintended to make
exports more competitive and profitable in the international
marketE and at the samejitime curb non-essential imports,
particularly consumer’goods. Apart from controls and restrictions

on imports, the exchange rate also became.an effective tool in

EX

. pursuing the objective. The results obtained for the post -

“devaluation period of 1966-67 for India seem to be consistent

with the policy objective. In equation 1 of the linear form, the
coefficients of gd$ and Pm/P (real import price) turn out to be
statistically significant at the 1% and 5% levels with negative
and positive signs respectively. This implies that increase in
domestie production reduced the proportion of dimports in GDP
since such imports were sought to be substituted with domestic
production.However, the positive sign of the Pm/P coefficient is
is inexplicable. There would be no ground on which to argue that

a higher real import price would induce higher imports unless




there is a ‘“speculative' demand for such goods in anticipation of
i 2 -2
a further rise in import price.The R and R show satisfactory

exﬁlanatory powers o{:@.BB and 0.77. The F-statistic of 8.66 is

statistically significant at the 1% level and the D.W. -
statistic shows no serial autocorrelation.In equation 2, when
the 'Pm/P variable is replaced by the income terms of trade (Ti)
variable, only °‘the significance of the gd$ coefficient ' is
retained though reduced to the 5% level with all other
coefficients becoming non-significant. The negative sign is also
retained. T'heDR2 and Rm2 are slignitly reduced to .81 and 0.74
and the F-statistic is also reduced from 1% to the 5%
sjgnificancéi level though the D.W. - statistic shows no serial
autocorrelation.

Iﬁ the log-—-linear 'form of the equations, none of the
elasticities turn oﬁt to be statistically significan£ except
the real exchange rate (log R) in equation 2 at the 5% level
with a positive sign implying that a real depreciaton of the
currency increased the proportion of imports is GDP. However, the
Rz and R-Z show very low explanatory powers of 0.60 and 8.45 in
equation 1 and ©.55 and .38 in equation Z. The F-statistic in
either equation shows a weak goodness of fit and is statistically
non-significant. The D.W. -~ statistic shows no serial
autocorrelation in both the equation. Thus one can conclude ihat
for the 1966-77 period for India the linear form of the import

equation with the Pm/P variable instead of the Ti variable is the

best-fit equation with the highest explanatory powers.The



proportion of imports in GDP.

The results for the 1978-89 import-liberalization period are
opposite to those of the earlier period. In the linear form, none
of the coefficients show any statistical significance in either
equation. The explanatory powers of R2 and R--2 are, higher for
equation 2 than equation 1 - 0.72 and 0.62 fqr the former as
against 0.47 and @.27 respectively for the latter. However, the F-
statistic shows no statistical sigﬁificance in either equation
though the D.W. - statistic shows no serial autocorrelation. In
the log-linear form, only the production elasticity (coefficient
of 1log gd$) shows a 5% significance level with a positive sign
in both equations implying that with an increase in domestic
production, the proportion of impofts in GDP or the average
propensity to import also increased. In other words, increased
domestic production was possible only via increased imports. None
of the other elasticities are statistically significant. The R2
and R_2 show low explanatory powers of @.62 and ©.48 respectively
in equation 1 and ©8.66 and 0.53 respéctively in equation 2. The
F-statistic continues to be nonlsignificani as in the linear form
and the D.W. - statistic shows no serial autocorrelation in
either eqguation. Thus one can conclude that liberalization of
imports did have an effect of increasing imports for domestic
production _gnd that equation 2 in both linear and log-linear
forms is relatively the best-fit equation.

Korea's shift to an outward-oriented strategy of development
was intended not merely to boost export-led growth but also to

pursue the objective of import substitution and thus adopf a

balanced pattern of development. The objective was more or less



achieved and during the period of 1864-89 in the linear form of
the import equations 1 and 2, the only significant determinants
of imports turn out to be Pm/P and Ti with “théir respective
coefficients lshowing statistical significance at the 1% . and 5%
levels in equation 1 and 2 respectively and having ’positive
signs. The positive coefficient of Ti in equation 2 implies that
Koreg u?ilized ﬁhe increased export revenue to purchase
additioﬁaf imports through rise in the income terms of trade and
thereby increased the proportion of imports in GDP. Ihe Rz and R-
2 in équation 1 show very low explanatory powers of 0.40 and- 0.32
respectively and the F-statistic of 3.56 is significant at the 5%
level. The D.W. -statistic shows in serial autocorrelation.
Replacing Pm/P with Ti in equation 2 reduces the Rz and §2 to
.27 and ©8.17 and F-statistic to 1.95 which is no 1§nger
statistically significant though the D.W. - statistic continues
to show no serial autocorrelation.

In the log-linear forms of the equations the elasticities
turn and to beiquite steong in determining the proportion of
imports in GDP. In equation 1 only the domestic production, (GDP)
elasticity (0.76) shows a swignificance level of 5% with a
positive sign which implies, that every increase in domestic
production increased the proportion of imports in GDP. In other
words the increased production was dependent on additional
imports. The Rz and sz show high explanatory powers of 0.95 and
©.94. The F-statistic of goodness of fit of 100.43 is significant

at the 1% level and the D.W. - statistic shows no serial

autocorrelation. In equation 2, when Pm/P is replaced with Ti
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there 1is no difference in the sign and statistical significance
of the GDP-elasticity. {Moréover, the income terms-of-trade
elasticity (log Ti) alq%wshows a statistical significancg;at the
1% level with a positi;e signh The R2 and B~2 slightlytiﬁncrease
ito .96 and 0.95 as also the F*s£a£istic toi134.69 which is also
‘statistically significant at the 1% level. The D.W. -statistia
continues to show lack of serial autocorrelation. Thus, it could
be easily inferred that uhlike‘India.oxorea took full advantage
of its increased openness in the sense that it could pursue its
objective of a balanced devglopmept strategy of boosting exports
alongwith substituting imports with domestic production.

Brazil's outward-oriented decade of 1964-73 was thé most
fruitful in terms of the results 6b£ained for the period. In the
linear forms of the import equations, the coefficients of gds$
(-0.06), R (-0.13) and FER (0.83) turn out to be statistically
most significant with the former two at the 5% and the latter at
the 1% level. The negative sign of the gd$ coefficient implieg
that with an increase in domestic production , the proportion of
imports fell and vice -versa. This was the result of Brazil's
deliberate policy of substitﬁting imports with domestic
production of such goods. In other words, dependence on imports
decreased with every increase in domestic production as such
imports began to be domestically produced which was made possible
by Brazil's increased openness. The negative coefficient of R
implies that a real depreciation of the domestic currency reduced
further imports as they became costlier whereas an appreciation
induced further imports as they became cheaper. This is

consistent with the a priori expectation of the sign. The
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positive sign of the FER coefficient 1is quite straightforward
implying that a rise in the purchasing power in terms of greater
foreign exchanggsreserves, enabled’ further imports. The R2 and R—
2 sﬁoﬁ‘high expianatory powers of 0.91 and 0.87. The F-statistic
indicates a strong goodness of fit of'13.15 which is significant
at the 1 % level and the D.W. -statistic shows no serial
autocorrelétion. In equation 2, none of the coefficients show any
statistical significance when the import price (Pm) is replaced
by the income terms of trade (Ti). The Rz and R“2 show no change
whatsoever in their explanatéry powers nor does the F-statistic.
The D.W. -statistic continues to show no serial autocorrelation.

In'the log—-linear forms, only the GDP-elasticity in equation
1 shows a statistical significance at the 1 % level. None of the
other elasticities are significant in either equation. However,
the Rz and R_z in equation 1 show very high explanatory powers of
.99 and ©.98 and the F-statistic of 1085.15 also is significaant
at the 1% level. In equation 2, by introducing the Ti wvariable
the R2 and R—2 are reduced to 8.86 and 8.79 as does the F-static
from (the 1 % to the 5% significance level. The D.W. - statistic
either equation shows no serial autocorrelation. Looking at such
results, one can conclude that equation 1 in both its linear as
well as log—-linear forms is the best-fit equation for @he 1964-73
period for Brazil.

The 157488 period of Brazil's reversal to import
substitution show expect;d resulzs particularly in terms of the

explanatory powers of R and R . In equation 1 of the linear

form, the coefficient of gd$ shows a positive sign and is
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significant at the 5 % level. The positive sign implies that
every 1% increase in éDP was associated with an increase in the
proportion of imports by 0.09%. In other words, as the domestic
production increased, the dependence on imports also increasgd.
This is a natural consequence of an inward—-looking regime where
substituting imports by curtailing them becomes virtually
impossible since producing certain imports domestically,
especially ca%ital goods, would increase the requirement of other
additional capital imports. A fall in the proportion of imports
in GDP is'a direct réflectiop of the success of the IS strategy
which was seen in Brgzil‘s earlier decade of outward orientation
through the negative gd$ coefficient and which is not seen during
the 1974-8B8 period since the coefficient is positive. ~The
positive R coefficient with a 1% significance level also implies
that a real depreciation induced further Jimports whereas an
appreciation reduced the proportion of imports in GDP. This is
also a natural consequence of an inward-looking regime of import
substitution. The R2 and an show low explanatory powers of .68
and 0.59. The F-statistic of 5.19 is statistically significant at
the 5% 1level. The D.W. -statistic in both equations shows no
serial autocorrelation.

In the log-linear forms of both equation 1 and 2 with the Pm
and Ti vatiabies respectively, only the production elasticity
(log gd$) and exchange-rate elasticity (log R) show statistical
significance at the 1% and 5% levels respectively with both
having positive signs. The implication of the signs of the
elasticities remains the same as in the linear form. The Rz and

-2
R however, exhibit relatively higher explanation powers of 0.73



and 0.66 in equation 1 and .71 and 2.63 in equation 2. The F-
statistic in both equations, 6.85 and 6.08, is also statistically
significant at the 1% level. The D.W. - statistic, in both
.é%uations, oﬁcé'again indicates no serial autécorrelation. Thus ,
an the whole , for the 1974-88 period, though the ‘partial
coefficients are statistically more significant than for the
earlier 1964~73 decade, the explanatory powers of ﬁz and R~2 are
lower as also the F-statistic . In othér words, the inward-
looking import-substitution phase exbibits poor results than
those of the outward ~looking development phase. '
III. Highlights of the Results : 1958-89

From the ample regressions carried out for the three
countries and the results obtained thereby , certain concrete
inferences can be made regarding the role of a particular
development strategy in enhancing growth in a particular country.
The regression results obtained for the entire period of four
decades of development 1956-89, for India, South Korea and
Brazil, facilitate in commentiné on the validity of the wvarious

hypotheses put forward at the beginning of the study (refer

Prologue - Objective of the study). The major inferences that -

have been drawn as highlights of the present study are presented
below

1. In all the' three countries whi¢h adopted alternative
development regimes of inward or ocutward orientation some time or
the other in the four decades of their development from 1953@ to
1989, domestic capital formation has turned out to be the

strongest and most important positive direct determinant of
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growth of real GNP per capita.

2. Foreign capital .in the form of non-concessional loans., over
the past forty years of development has had a negative influence
on growth in India and Brazil and a positive influence in Korea,
though during Brazil's ‘“miracle decade' of 1964-73, foreign debt
did have a positive influence on growth. On the other hand
foreign aid and concessional grants over the entire period have
served to enhanced growth in Ko;ea and Brazil but has had a
negative influence in India though the coefficient is not as
significant as that of debt in either country. Nonetheless, the
signs of the two coefficients corroborate Hypotheses 1 that
“"foreign capital in the form of loans and aid will have a
positive impact on the borrower country's growth under an
outward—lookigg' developmént regime and negative impact under an
inward-looking one."

3. The above hypotheses is once again corroborated by the results
obtained for the domestic capital determinants. Under an outward-
oriented development regime such as that of Korea where foreign
debt and aid turn out to be highly significant positive
determinants of capital fo?mation, a large part of foreign
borrowing was utilized for long-term capital investments thereby
enhancing domestic capital formation whereas under an inward-
oriented development regime, such as in India and Brazil, foreign
borrowing was utilized mainly for maintaining current levels’ of
consumption and growth and overcome short-term BoP imbalances so
that its contribution towards creation of long-term capital

investments was non-significant.



4. Hypotheses 2 regarding the contribution of direct foreign
investment (DFI)} is corroborated once again by the same vresults
fof aggregate growth and domestic capital. The results for . India
and Brazil present two contrasting influences of DFI. For the
former, the contribution of DFI in enhancing domestic capital
ﬂformation over the entire forty-year development period turns out
to be significantly negative. This proves that in a protecti9n~
induced inward~loéking economy where restriction on imports
abound, DFI earns a negative return and reduces growth since all
such investmenés are technology and import-intensive which they
are deprived of. On the other hand, for Brazil, DFI turns out to
be a significantly positive determinant of domestic capital
formation and thereby an indirect positive determinant of growth.
This has been the result of Brazil's ‘“open-door’ policy of
welcoming DFI right from the beginning of the post-World War II
development era. It has welcomed the technology and imports
required by such investments and at the same time pursued its
objective of substituting imports of consumer goods. Thus Brazil
exemplifies a balanced development pattern of import substi&:}éon
with an ‘“open-door' for DFI. Korea's pattern of DFI has be;;>wgﬁe
result of its deliberate policy choice of reduced dependence on
foreign investment. It chose instead to depend heavily on foreign
aid and debt. However, at the same time, a superior export
performance helped Korea mitigate its‘ﬁigh level of external debt
and thereby avoid becoming heavily indebted in terms of debt-
servicing unlike Brazil. As a result, for Korea, DFI comes across
as a non-significant determinant of capital formation, therby

having an overall negative influence on gro&th.
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5. Import of capital goods in all the three countries has had a
highly significant positive influence in enhancing domestic
capital formation over the forty years. Same is the case with
domestic savings. ) E

6. - In all the three countries an increase in the proportion of
exports in GDP in the initial stages of development has had a
reducing effect on growth. This is =& nétural consequence in any
country, be it India, Brazil or South Korea, which is beginning
to develop after a spell of any natural calam@ty such as the
Second World War or independence from colonial rule. In such
initial stages, the resources have to be utilized increasingly
for domestic production and diverted towards the domestic economy
away from exports. Any attempt to divert resources towards export
production will deprive the domestic economy of the scarce
resources which -would otherwise have been utilized self-
productively. Moreover, the foreign exchange earned through
exports fall much short of that spent on imports in a developing
economy which begins as a primary exporter and manufactured or
capital goods importer. Thus Hygotheses 3 that "increase in the
proportion of exports in GDP in the initial stages of development
entials a net loss of growth to the economy” is corrocborated by
the negative coefficients of exports as a proportion of GDP
ocbtained for the initial period of development, 195@¢s to mid-
68s. Moreover, the statistical non-significance of the
coefficient proves that at such initial stages the contubution of
exports in enhancing growth is negligible thoggh for the entire

pericd of 1950-89, growth of exports did have a positive and



significant influence on growth particulrly for India and South
>
Korea.

7. Growth in the developed world, particularly in the 196@s, did
result in greater access to imports, foreign capital, foreign
investment and technology flows to the developing world but- only
for tﬁose countries that were relatively more open to the outside
world and were able to take advantage of and exploit such a
favourable development iﬁ the world economy to enhance their own
growth. On the other hand, the benefits of developed countries'
growth could not reach those developing countries which remained
more or less inward and closed to trade. capital and technology
flows. Thus, one sees the timely switch-over to more open and
outward-orinted policies by Korea and Brazil around mid-1968s.
One also witnesses the high and remarkable growth achieved by
both these then developing countries during the same period.
India, during the same period, continued with its inward-loocking
policies and chose not to open up lest it becomes vulnerable to
external shocks. As a result of such a policy stance adpoted by
India, today it lags far behind Korea and Brazil in terms of
growth, trade and technology whereas even after Brazil reverted
back to the import-substitution strategy after 1973 it had by
that time, already placed itself on the high- growth path owing
to its previous timely shift to outward-orientation. No doubt,
the 1973 o©il shock which forced Brazil to revert back and depend

on heavy external borrowing to tide over the BoP crisis, has also

earned Brazil the dubious “honor’' of being the most heavily-

indebted nation. But then today. both India as well as Korea are

much in a similar position, sharing the same “honor' for one
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reason or the other. The difference is that where Korea and
Brazil wused foreign capital and DFI respectively to generate
additional long-term capital assets, India took no such advantage
and countinued to spend beyond its needs and means without
earning anything substantial in return by way of exports.

At the =same time, none of the three countries bénefiﬁted
from the growth of income in the developed world since foreign-
income elasticity of demand for the exports of all the three
countries over the entire period has been negative as implied by
the negative coefficient of log Yic. In other words it could be
concluded that with an increase in income, the developed world
chose to demand goods from its own group of advanced countries
and reduce demand for imports from countries like India and the
NICs proving the relative inferiority of such goods. Thus,
finally, Hypothesis 4 of the “trickle -down' effect of industrial
countries' growth is corroborated by the outward-oriented NICs
in terms of higher growth through access to imports, capital,
investment and superior technology whereas the same hypothesis is
rejected for a relatively more inward—-oriented India which
comparatively did not experience any remarkable or spectacular

growth during its forty years of development.
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