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Chapter 1

INTRODUCTION

There have been many studies of the relationship between
economic growth and export growth. The hypothesis which has been
tested by many economists is that a rapid growth of exports will
accelerate economic growth. The logical grounds supporting this
hypothesis can easily be seen by investigating the reasons for
exporting.

Why do countries export? Basically, because it is profitable
to do so. Trade between countries, like trade between individuals,
business firms and regions in the same country, results because
both buyer and seller can gain from it. 1If both parties do not
expect to gain, there will be no trade. The law of comparative
advantage explains that mutual gains arise from specialization
and exchange. Each trading partner gains by specializing in the
production of goods which he can produce at the lowest opportunity
costs while trading for those goods which he can produce at the
highest opportunity costs. This specialization minimizes the
cost of production and leads to a maximum joint output between
trading partners. The principle works in exactly the same way
for trade between countries. We know that the resource base of
countries varies. A country may lack some vital resources that

it can get only by trading with others. Also, a country's climate,



labor force, and other endowments may make it a relatively efficient
(low opportunity cost) producer of some goods and a relatively
inefficient (high opportunity cost) producer of other goods. As long
as the difference in relative efficiency exceeds transportation and
other transaction costs, trade will lead to mutual gain because it
enables producers in each country to specialize in the production of
those goods that they can do the best. Also, it will maximize the
global output and enahle countries to consume a combination of goods
that lies outside the production frontier. This leads to the suggestion
that export growth can serve to relax some major constraints on a
country's economic growth. More specifically, increasing exports may
relax the constraint of imported capital goods to economic growth by
increasing the country's ability to import capital goods. Export
development also helps to relax constraints that limit the utilization
of all resources. Exports tend to stimulate more efficient use of
resources, to encourage low cost production, to concentrate investment
according to its competitive advantage, and to make economies of scale
possible because of market expansion. These elements tend to increase
the country's productivity. Furthermore, growing exports encourage
the flow of technology, market innovation, and managerial skills which
are crucial to economic growth. Finally, exports can indirectly

stimulate an increase in consumption, and attract more domestic and

foreign investment. All these factors tend to reinforce each other
and contribute an increasing rate of growth in real gross national

products.

(g8



Chapter 2

RECENT TESTS OF THE HYPOTHESIS

A) Spearman Rank Correlation Tests

There are many published tests of the hypothesis that a rapid
growth of exports accelerates economic growth. Those tests can be
divided into two types.

i) A bivariate relationship between GNP (or GDP) and exports
is examined by a Spearman rank correlation coefficient. Tt is
focused on measuring the strength of the relationship of these
two variables. This section discusses these tésts.

ii) The relationship between the rates.of growth of GNP
{or GDP) and exports is tested by regression. It is focused on
using econometric models to measure and quantify the relationship
between these two variables. The next section discusses these tests.

Before examining some of the recent works, three problems
which arise in the testing of this hypothesis should-be noted. First,
since exports are themselves a component of the national product, it
is suggested that there is a positive correlation of exports and GNP
(or GDP), whatever their true relationship to each other. In order
to solve this problem, various economists have suggested different
adjustments to the variables for export performance. Second, in the
gelection of countries to be included in the samples, differences in
size and homogeneity of sample may lead to different results. And

third, economists often encounter either lack of data or poor data.



For example, different sources give different values of data,
even though their definitions and derivation of data are presumably
the same. It raises the question of how accurate the data are.

We now summarize several recent published studies which
examined the relation of export performance and economic growth
by means by Spearman rank correlation coefficient. Studies by
Michaely, Heller-Porter, Balassa and Tyler are summarized.l

Because exports are bound to be positively related to GNP,
Michaely measured export performance by the rate of change of the
proportion of exports in the national product (the mean of the
annual change of Export/GNP). The rate of growth of the economy
is represented by the rate of change of per capita GNP (the mean
of the annual change of per capita GNP)}. Using a sample of some
41 developing countries over the period 1950-1973, Michaely found a
positive relationship between these two variables. The Spearman
rank correlation coefficient was 0.38 and significant at the 1

percent level. The correlation was particularly strong for the more

lMichael Michaely, "Exports and Growth: An Empirical Investigatiom,"
Journal of Development Economics, 1977, 4, pp. 49-53 .

Peter S. Heller and Richard C. Porter, "Exports and Growth: An
Empirical Re-investigation,” Journal of Development Economics, 1977,
5, pp. 191-193 .

Bela Balassa, "Exports and Economic Growth: Further Evidence,"
Journal of Development Economics, 1978, 5, pp. 181-189

William G. Tyler, "Growth and Export Expansion in Developing
Countries: Some Empirical Evidence," Journal of Development Economics,
1980, 9, pp. 121-130 .




developed countries (countries with income per capita above $300 show
a coefficient of 0.523), and practically zero for the least developed
countries (countries with income per capita less tham $300). Michaely
concluded that "“growth is affected by export performance only once
countries achieve some minimum level of development."2

In a criticism of Michaely, Heller and Porter pointed out
that Michaely's criticism about correlation between GNP and exports
applies also to his own test. They argued that "any change in the
growth rate of the export share of output will change the output growth
rate in the same direction even if it causes no change at all in the
growth rate of other components of output."3 They suggested that
the correct correlation is between the rate of growth of exports and
the rate of growth of nﬁnexport components of output, Using Michaely's
data, they found a relatively high Spearman rank correlation coefficient
(0.452) between the rate of growth of exports and the rate of growth of
nonexport components of output. Furthermore, they supported Michaely's
finding that "a minimum threshold of development is needed before export
growth and economic growth are associated.”

A similar study by Balassa found a significant positive relationship
between economic growth and export expansion. Balassa's sample included
eleven countries, all of which had established an industrial base; the
period of investigation chosen was 1960-1973. He also used the Spearman
rank correlation analysis to examine the relationships between total

exports and GNP, maﬁufactured exports and GNP, and also manufactured

2Michaely, p-52 .
3Hellner & Porter, p.192 .

AHellner & Porter, p-192



output and GNP. Balassa found a significant relationship between
exports and GNP growth; his results showed a rank correlation coefficient
(0.703), higher than Michaely's. This is possibly due to the greater
homogeneity of Balassa's samples.

Finally, Tyler wanted to determine if the results of Balassa's
statistical analysis would hold for a wider, less restrictive, sample
of developing countries. He omitted the poorest countries in his analysis
because he believed that ''some basic level of development is necessary
for a country to most benefit from export oriented growth, particularly
involving manufactured exports."5 With this rationale, Tyler included
all countries defined by the World Bank as middle income countries in
1977 in his sample; the period analyzed was 1960-1977. Using the
Spearman rank correlation method, he examined the relationships between
the rate of growth of GDP and the rate of growth of other economic variables
such as manufacturing output, gross domestic investment, total exports,
manufactured export earnings, foreign private investment, and change in the
net barter terms of trade. Tyler reported that there existed positive,
significant relationship between GDP growth and the growth of all those
variables, especially manufactured exports. In fact, Tyler said, "Those
countries enjoying the fastest rates of economic growth also have witnessed
the fastest rates of growth for manufacturing exports."6 A summary of all

the above studies is shown in Table 1

5Tyler, p-124 .

6Tyler, p-126 .



(100°0) day 3o yimois jo 231 Byl pue H
0€L°0  3ndano paanioejnuew jo yimoad jo a3ey |
(Z00°0) dao Jo yimoa8 jo I3l 3yl pue sjiodxs _
0ey 0 peanioejnuew jo yimoad jo 9Iey "
(100°0) dao 30 Yyimoid jo 9jea
0L%°0 3yl pue sjiodxa jo yimoas jo 23eYy 6.61 31oday
dan jusudofeaaq praoM 2uz £q m
(100°0) Jo yimoad jo 23eB1 2yl puUrR JUSWISIAUT pP2ufjap s2113Unod i
0%9°0 J13souwop ssoid Jo yimoad jo a3jey l/6T 03 (96T PWOOUT ITPPTW GG I8TAL *9°M _
|
" (zo0°0) N9 30 yimoig jo =3ex auya T T
£18°0 pue Oflei JNH-31odxe JejuaWRADU]
sjiodxa joO
(€00°0) 192U gN9D JO Yyimoad jo ajea ayj g
0LL°0 pue siizodxa 3o Yjmoad jo 23IBY [er1asnput Ue
peystIqe1sa
(100°0) dN9 30 yimoad jo 23e1 33 Apeoaate
888°0 pue sjiodx2 jo yimoiB8 jo ajey €/61 03 0961 pey 3Ieyl
S9TAJUNOD T[] esseyey B9
T gy1deo 1ad jusuodwoo jaodxsuou jo . T - T o
(100°0) ' BMMW 2 a ; ue nwu ordues Ha340d
2570 e ez g o T o o PABRYITY ¥
a1ad s3iaiodxa jo yimoad jo @1ey €L6T 03 0661 s ,A12BYITH) 10TToH 19194 |
T T T TTTTTTTTT T T AN eatdes 1ad jo @3ueyd Tenuue - T T
(100°0) jo ueaw a3yl pue JN9/3Iaodxs §9113UNod "
08€°0 jo 28ueyo [enuuE jOo uEdW 3IYJ £/61 ©3 0661 BuydoToaap 1% AT9BYITH "W
INIIOT44490D SATEVIAVA zOM%<NMWMMWzH TTIHYS AANLS
| NOLLVTANAOD st e i e e
P e — b bl i) i p—— o N i el i A A Jl

SISATVNY NOILVIZVY0D ANVY NVWIVIAS A9
HIMOYD DJIWONOJH ANV IDNVWHOAddd Ly0dXd
NaIM1dd dTHSNOILVTIIY NO SHIANLS
SNOIAdYd A0 AYVWWNS
1 2T9EL



3

owog :sarijuno) Bupdolaasd( ur uorsuedxy liodxy pue {yinoan, CI2TAL "9 WEITITIM

* 1 @1qe] ‘szi°d ‘6 ‘0861 ‘sofuouody judwdorasd( jo TrUINOL :.mucmﬁw>m Tedotatduy

© [ 21qeL ‘481°'d ‘¢ ‘g1 ‘sofwouody jusudorsas( jo TeUANOL
, f@ouapiag aaylang :yimoay WHEocouml@:m muuoaxm:A mwmmmﬁmm,mﬁwm
v 7671°d ‘c ‘7761 ‘Sotwoucsy Juewdo[aAs( JO redinof ,, ‘UoTIE8TISIAUT-IY
Testatdug uy :yimoiay pue siizodxy, ‘193104 ') PABYDTY pue IATIH 'S 12334
+ zc+d ‘y 7161 ‘Sofwouood jJuswdoisAS( 3O [wuinor

,fuoriediisasuy [eorapduwg uy : yimoan pue sjaodxy,, C‘A[PBYITH T°BUYITKW

$SHDYNOS

dil..t|lllull SR S et

s o R B e S Y A S L5 ———— = \4

*§3USTDTJJP00 UOTIBTaI10D 3yl yjeauaq sasayjuaied
uT umMoys ST ‘16931 pIa[1el1-dU0 B BUTATOAUT d0uUBDTITUSLS [EOTISTIBIS JO TIAIT ¥

. dan
(100°0) jo yamoa8 jo ajea 2yl pur Indino
0¢8°0 paanjoejynuew jo Yimoid jo aley
: dao 3o
Ahmm.cv yimoi8 jo ajexa a9yl pue s1iodx?d ST BRI
0 peaniodejnuew jo yimoid jo 9I3IeY 6L61 31009 _
(100°0) das 3o yamoad jo @3ea a3yl Juaudo]asaq _
00S°0 pue s3jizodxa jo yimoad jo 93Ey PTAOM 243
dao 3o Aq pautjep
(100°0) yimoig jo ajelx syl pue JUDWISIAUT §9T13UNOD
069°0 213sewop ss0a8 jo yimoad jo aley /461 93 0961 2WODUT 2TpPpPTW
DHAO-UON 6Y I3TAL *9°M
i s i NOILVOILSHANI
NOTLVIZYd0D
AT 40 Q01¥1d T1dHVS AQNLS
panurjuo) - 1 2T4qeL



B} Regression Analysis Tests

Since the Spearman rank correlation approach can only examine
the interdependency between two variables, it gives no explanation
of the direction of causality and the aggregate relationship involved
in the analysis. Regression analysis is used by economists to measure
and quantify the relationships that exist among a set of variables.
In this case, it involves seeking out those independent (exogenous)
variables (such as the rate of growth of exports, gross investment,
etc...) as well as the nature of the functional relationship (such
as lagged, or current values, linear or exponential) that best predicts
or explains the dependent variables (in this case, the rate of growth
of GDP or GNP).

We now summarize the regression studies of Emery, Syron-Walsh,

Massell-Pearson-Fitch, Lubitz, Severn, and Batchelor.

7Robert F. Emery, ''The Relation of Exports and Economic
Growth," Kyklos, 20(2), 1967, pp. 470-484.

Richard F. Syron and Bredan M. Walsh. "The Relation of
Exports and Economic Growth: A Note," Kyklos, 21(3), 1968, pp. 541-545.

Benton F. Massell, Scott R. Pearson, and James B. Fitch,
"Foreign Exchange and Economic Development: An Empirical Study of
Selected Latin American Countries,” The Review of Economics and Statistics.
54, 1972, pp. 208-212.

Raymond Lubitz, "Export-led Growth in Industrial Economies,"
Kyklos, 26(2), 1973, pp. 307-3Zl.

Alan K. Severn, "Exports and Economic Growth: Comment,"
Kyklos, 21(3), 1968, pp. 546-548.
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Emery used a simple regression with the rate of growth of

GNP per capita as the dependent variable and the rate of growth of
exports as the independent variable for a cross-section analysis of
50 countries. The period of investigation was 1953-1963. He used
the slope of the orthogonal regression estimate to support his claim
that “"for each 1 per cent rise in exports, GNP increases by 0.4 per
cent."8 Alsc Emery boldly asserted that if countries want to increase
their growth rates they should adopt policies that will stimulate
exports.
Before examining other econometric studies, it is important
to understand the aggregate relationship involved in this kind of
analysis. According to R.A. Batchelor, "Emery attempted to summarize
all export-led growth arguments into a single empirical generalization
of the form g(y) = o + f3 g(E),”9 where g(y) is the rate of
growth of income per head and g(E) is the rate of growth of exports.
However, Batchelor pointed out, a more general formulation should be
g(y) = W(g(E), u, vJ where u 1is a set of variables
additional to export growth which might explain variations
in output growth - for example, investment in our open-

economy model - and v 1is a set of variables determining
FB , the impact of export growth on income growth.lO

Syron and Walsh argued that it was necessary to split the
sample into group of countries with shared (u, v) characteristics

in order to achieve a more meaningful relationship. First, they

8Emery, p.480 .

9Batchelor, p.204 .

loBatchelor, p-200 .



split Emery's sample into high income and low income groups.

By comparing the EQ of the regression equations for the high income
group and the low income group, Syron and Walsh reported that "the
association of exports with economic growth is closer in the developed
countries than in the less developed countries.”11 Also, by comparing
the slopes of the regression equations between those two groups, they
suggested that "a 1 per cent increase in exports in a developed
country have a larger impact on income than the same increase in
exports in a less developed country."12 Second, the sample was

split again into groups with high (more than 66%), moderate (between
33% and 66%), and low (less than 33%) shares of foodstuffs in exports.

: fell to zero and the slope was negative for those

They found that R
countries which had high share of foodstuffs in exports. However,
for those countries which had low share of foodstuffs in exports,
§2 was 0.72 and the slope took a positive sign. Syron and Walsh
concluded that "the more dependent a country is upon food exports,
the lower the impact of an increase in exports upon GNP.”13 As a
whole, based on the result of the research, Syron and Walsh argued
that

Fmery's conclusions are not acceptable without qualification.

It seems essential to examine the nature of the country's

exports before one may conclude that an expansion of their
exports will lead to accelerated economic growth.

1lSyron & Walsh, p.542

1ZSyron & Walsh, p. 542
3Syron & Walsh, p. 544

M vron & Walsh, pp. 544-545

L1
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A number of economists have attempted to determine variables

additional to exports which might explain the variation in output
growth. Massell, Pearson and Fitch added capital inflow as an
independent variable. Using a sample of eleven Latin American
countries and a time-series analysis of less than twelve years, they
found that not only did currént exports appear to make an important
contribution to GNP, but also capital inflow which was estimated to
have the greatest effect on GNP. They used their results to support
the claim that annual changes in foreign exchange receipts had
significant short-run effects on imports, investment, and gross national
product. Among those three types of foreign exchange receipt (exports,
net private capital inflow, and net public capital inflow), they
suggested that private capital inflows have the greatest impact on
imports, investments and GNP.

Lubitz suggested that export growth would stimulate industries
with significant economies of scale, and , by insuring a strong
balance of payments, export growth would encourage investment. Based
on his hypothesis, he added the rate of growth of manufactured exports
and the investment ratic (Investment/GNP) as additional independent
variables in his cross-section regression. His sample consisted of
eleven developed countries and the period for analysis was 1950-1969.
Lubitz found that when the rate of growth of exports and the rate of
growth of manufactured exported were both in the same equation. the
variable for the rate of growth of manufactured exports took a
negative sign. Based on that result, Lubitz suggested that the rate
of growth of manufactured exports did not add any special contribution

to growth. Furthermore, based on the significance of the investment



13
ratio in the regression analysis, Lubitz suggested that "the positive

relationship of exports to growth probably does not run through the
effect on investment, since investment has an independent effect."15
Severn attempted to modify F; , pointing out that this growth
coefficient should depend on the share of exports in total income.
He explained that in order to avoid the effect of different currency

units, and size per se (due to difference in openness), the equation

GNP = d + ﬁ( A Export) should be normalized by GNP to become

AGNP ! AExport AExport
e a + 1f WEXPOLT
GNP ;X F; GNP ) the rate of growth of exports, SEE

is used as an independent variable, one should multiply the right side’

< Export S GNP £ AExport Export

3 = + ®
ot che mgmasion by GNP ot Export GNP .
In short, Severn argues that Emery's export variable should be modified

by an openness coefficient ( —E§g§%£—)-16

Batchelor attempted a comprehensive study of the apgregate
relationships between the rate of growth of GDP and the rate of growth

of exports. He formulated the following regression equations

Equation (1) g{y) 6{; + éig(E) ——————————— Emery's type equation
where g(y) is the rate
of growth of GDP and
g(E) is the rate of

growth of exports.

___________ Severn's type of
equation, where e
is export/GDP .

Equatioﬁ (2) g(y)

]
- ]
+
W
m
aQ
~~
g

L3 obitz, pp. 318-319

16
Severn, p.548 .

17Batchelor, p.208 .
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]

do * di

Equation (3) g(y)

+ ﬁE(E) e ﬂEmg(E) --————— Lubitz's type of
equation. where
¢ = investment
GDP , and
Manufactured
Fm = exports
GDP

"
&
+
%
+

35
0
&

———————— ~ Massell etal's type
of equation, where
_c_a_,Pj_Eg_l infloy_

Equation (4) g(y)

g = CDP
I
Equation (5) g(y) = d."‘ df + di
+ ﬁ g(E) + geg(E)
+ ﬁz Emg(E) ~-—--—-—-——— Batchelor's full model.

Using a cross section regression analysis of 116 countries for
the period of 1961-1970, Batchelor reported the results as shown in
Table 2 . His full model (equation #5) explained about two-thirds
of the observed variations in growth rates across countries in the
1960s. Both eg(E) and Emg(E), the modifiers to export growth, performed
poorly. The former had a small coefficient (ﬁ)of the wrong sigo and
the latter had an insignificant, small, positive coefficient (ﬁ.).
Batchelor's full model suggested that 1 per cent per annum increase
in the rate of growth of GDP per capita would require an average
growth of I/F = 4.3 per cent in exports, 'a higher figure than that found

by Emery. Of all other equations, Batchelor suggested that perhaps the

most stable alternative to the full model was Lubitz's type of equation.

18Batchelor, pp. 208-209 .
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Chapter 3

CRITICISM OF THE RECENT TESTS

It is suspected that there is a strong correlation among
independent variables such as the rate of growth of total exports,
the rate of grbwth of manufactured exports, and changes in export
share of national income.

First, when Lubitz regressed the rate of growth of GNP on
both the rate of growth of total exports and the rate of growth of
manufactured exports, the rate of growth of manufactured exports
took a negative sign. Lubitz then concluded that manufactured
exports did not add any special contribution to growth. This
conclusion was incorrect because there was multicollinearity in this
model. Since Lubitz's samples (eleven countries) were all leading
manufacturing exporters, most of the exports of those countries
are manufactured goods, there obviously existed a strong collinearity
between those two growth rates (that is, the rate of growth of total
exports equals the rate of growth of manufactured exports plus Z,
where Z has a very small numerical value). Therefore, the rate of
growth of manufactured exports took a negative sign when the rate
of growth of GNP was regressed on those two growth rates. However,
when the rate of growth of total exports was removed, the rate of
growth of manufactured exports took a significant positive sign.

Similarly, there was multicollinearity in Batchelor's models.



According to Batchelor's equation (5), when the rate of growth

of GDP per capita was regressed on the rate of growth of exports

AExport : £ AExport
( Export ), changes in export shares of GDP ( ooF

AExport , Export

)}, and changes in manufactured exports

Export GDP
Manufactured
Export . DExport ] _
( Export Export ), the second variable took a negative

sign and the third variable became insignificant. It was probably
due to the strong collinearity among those independent variables.
when the rate of growth of GDP per capita was regressed on each
variable by itself, each variable appeared to be positively significant
to the rate of growth of GDP per capita.

In most Spearman rank correlation tests and regression analysis,
export growth rate was used as the independent variable representing
a country's export performance. It seemed that export proportion
(Export/GDP) was unimportant to economists. In fact, Michaely claimed
that “"export proportions appeared to either bear no relationship to
the growth of GNP or are negatively correlated with the latter.”
However, this does not mean that the rate of growth of total exports
is the best variable to represent export performance. Severn argued
that the use of the rate of growth of total exports was incorrect

due to lack of “"openness coefficient”. He suggested the correct

G|
functional form should be fé_EE_,= C* + AExport , where
GNP GDP
AExport A Export Export &
= * Even Michaely acknowledged

GDP Export GDP

19Michaely, p-53

20Severn, p.548 .



the weakness of using the rate of growth of total exports as
variable for export performance and suggested as a replacement
variable, the mean of the annual change of export/GNP. This
raises the question of the accuracy of using the rate of growth
of total exports as variable for export performance in testing

the hypothesis.

Referring to Michaely's rank correlation analysis, he

reported that,

it is interesting to note that the positive association
of the economy's growth with the growth of the changes

in export shares appears to be particularly strong among
the more developed countries, and not to exist at all
among the least developed.... This seems to indicate that
growth is affected by export performance only once
countries achieve some minimum level of development.

Heller-Porter, Balassa and Tyler all agreed with Michaely's
suggestion. And Syron-Walsh reported that,

the more dependent a country is upon food exports, the
lower the impact of an increase in exports upon GNP....
it may be possible for exports to have as great a
stimulative effect on income growth in a less developed
country as in a developed country, provided the less
developed country is not specialized in a pattern of
exporting foodstuff.22

Therefore, it may be the case that the effect of export
performance on a country's growth depends not only on the
achievement of some minimum level of development, but also

on the type of exports a country specializing in.

2lMichaely, p.-52 .

2
“ZSyron & Walsh, p.544
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Chapter 4

A RE-TESTING OF THE HYPOTHESIS

A) Statistical Procedures and Descriptions

This paper will also examine the relationship between economic
growth and exports. Specifically, this paper aims at the following
objectives:

(i) To determine the extent of multicollinearity among the

independent variables, and to solve the problem.

(ii) To test alternative measures of export performance

and to select the one which will be most useful.
(iii) To determine which types of exports contribute the most
to country's economic growth.

The statistical procedures begin with Batchelor's five

regression equations.

do + ﬁg(E)

Ao + (-iEg(E)

Ae + ng + ,g(E) + FzEmg(E)
Ao + MF + Fe®

Ap + MrF + ol + P,g(E)

Equation (1) g(y)

Equation (2) g{(y)

[}

Equation (3) g(y)

[

Equation (4) g(y)

Equation (5) g(y)

+ Bes® + B, Eng (5)
where
g(y) : Annual real rate of growth of GDP per capita. It
was computed by dividing (1 + annual real rate of growth
23

Batchelor, p.208 .
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of total GDP) by (1l + annual rate of growth of
population). Both of these growth rates are from

the World Development Report 1982.24

I: The investment ratio, defined as gross capital

formation divided by GDP. This ratio is from the

World Tables, 1980.25

e : The export share defined as total exports divided

by GDP. This is from the World Tables, 1980.

m : The import share defined as total imports divided

by GDP. This is also from the World Tables, 1980.

E = The capital inflow share, defined as the import
share (m) minus the export share (e).

Em : The manufactured export share defined as manufactured
exports being divided by total exports. This is

from the Year Book of Intermational Trade Statistics, 1980.26

g(E) : Annual real rate of growth of exports. This data is

from the World Development Report 1982.

eg(E) : Annual real rate of growth of exports weighted by the
export share of GDP. That is,eg(E) equals to e times g(E).

Emg(E) : Changes in manufactured exports defined as Em times g(E).

Data for the 1960's and 1970's are shown in Appendix (1).

24
World Development Report 1982, World Bank.

254orld Tables, 1980, World Bank.

26
United Nations, Year Book of International Trade Statistics, 1980.
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Following Emery, national income data was converted to a

per capita basis because it eliminates the influence of different
rates of change of population among countries. However, exports,
investment and other independent variables were not put on a per
capita basis because there was much less reason to believe that
their growth rates reflect increases in population. 27 A cross-
section analysis was used. As Lubitz explained, in spite of the
assumption that both the behavior and structural relationship were
the same for all countries, it is a common procedure to use
international cross-section over time, because individual country
time-series might induce difficulties such as estimating the lag
structures of variables, problems of overstating the true number
degree of freedom. Also, he recommended that a period of ten
years (rather than breaking up in a number of sub-period) be used
in order to prevent distortion induced by business cycles;’:8 Thus,
in the equations, each country was an observation and each variable
was measured by using data "averaged" over a period of ten years
(if data were available, otherwise it would be a less than 10 year
average). The periods of investigation chosen were 1961 to 1970
and 1971 to 1980. Variables of these two periods are identified
by their subscripts 63 and 70, thus 160 and 170 represent the

investment ratio for 1961 to 1970 and 1971 to 1980, respectively.

a4 Emery, p.475

28 ubitz, pp. 314-315 .



Due to the problem of insufficient data, only 86 countries
were available for this analysis.

First, Batchelor's equations were estimated for the 1970's
(since variable Emg(E) was not available for the 1960's), and the
results are shown in Table 3 . Capital inflow (F) takes a negative
sign throughout. Variables eg(E) and g(E) are more significant
when they are not used simultaneously. Also, Emg(E) appears
negatively related (but insignificant) to the growth of GDP per
capita. Furthermore, the full model (equation 5) has the lowest
mean square error (MSE) but the significance of gach variable
decreases. These results suggest that there is possible multicolli-

nearity among independent variables.

B) The Multicollinearity Problem and the

Appropriate Measure for Export Performance

Artificial regressions are used to determine the existence
of multicollinearity. That is, independent variables are regressed

on to each other to see whether they are collinear to each other.

Theory tells us that if one of the K variables is a linear combination-

of the other K-1 variables, one will get a high Rz in the artificial
regressions. The results are shown in Table 4

The high R2 of equations 3, 4, 5, and 12 to 17 suggests
that there exists multicollinearity among independent variables
g(E)7O s eg(E)70 , and Emg(E)70 . This means variable g(E) contains
much of the same information as variables Emg(E) and eg(E). The

simplest solution for the multicollinearity problem is to drop one

I~
I~
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Table 4
ARTIFICIAL REGRESSIONS AMONG
INDEPENDENT VARIABLES FOR 1970'S

24

| I
i i
i — |
: Equations Dependent Independent Variables R 2 ?
i Variable !
i i
] I
L (1) Fow g(E), > e8(E); . Emg(E);0, I, 0.0335 ;
i i
i i
1 (2) I i
} 70 g(E)TO’ eg(E)79:_Fmg(E)70, L 0.078 *j
| 1
i— (3) g(E) ., — eg(E), g Emg(E),q, Fuq 0.78 "_!
! i
L (4)  es(B)y, Lor  8(E);q Eme(E)gys Fyp 0.67 ;
i i
E (5) Emg(E)70 I?O, EﬁE)?O’ eg(E)7U, F70 0.7 i
* |
| (6) g(E)5q Lo, 0.077 ;
T — L
| (1 8y 70 0.0022 !
T —_—t
o |
| @) es(B)yg 70 0.057 1
i (9) eg(E),, Fag 0.03 i
[ (10) Emg(E),, Iy 0.059 ;
[} ]
i_ - de
o - |
:‘ (11)  Emg(E),, Fug 0.0001 |
{ — i
E (12) g(E‘.)70 eg(E)70 0.65 E
r _— L
: (13) 2(E) 5, Emg (E) 5, 0.69 :
|
if (1&)  es(E),, Emg (), 0.53
| (15) g(E)70 eg(E)70, Emg(E)70 0.77 E
S— 4
|
: (16) eg (E) 5, g(E), . Emg(E),, 0. 66 |
F__ —
b I
; a7 ‘J:‘Arng(l‘.).,,‘rJ g(E)m, n=.-g(E:)m n.70
L




of the collinear variables. Since the purpose of this paper

is to test the relationship between national income growth and
total export growth, and the variable Emg(E)70 was only designed
to give separate account of the rate of growth of manufactured
exports, it is logical to drop this variable from the equations.

The second question is whether g(E) or eg(E)70 should be

70
used as the variable for export performance. It has already been
pointed out that there have been arguments about which variable

best measures export performance. The rate of growth of exports

was used as the variable for export performance, and it was claimed
that export share was unimportant to economic growth. However,

the rate of growth of total exports weighted by export share of

GDP (eg(E)) was suggested as an alternative because it made possible
the comparison of export performance among countries. It is noted
that differences among countries in the ratio of eg(E) are due to
differences in the rate of growth of export and the share of export
to GDP, or both. In order to clarify this controversy and to select
the best variable for export performance, eg(E), g(E) and e (the
ratio of export to GDP) are considered for selection. Similarly,

based on the same logic, the rate of growth of gross investment (with

GI as defined by World Development Report 1982) is also considered.

The following equations are estimated for these purposes and the
results are shown in Table 5 .
Equations

(1) 8y = Fg I3 Clyp o7 8By,

- G
(2) 8(¥);9 = Fy9  Lp SI3g 8(E)5q

25



(3) e,y = F7p In g(E)50
(4) 8950 = Fyg ¢70 g(E),,
(3) 8(3)70 = Fzg 70 CIyg eg(E),
(6) 8y, = Foo 9o eg(E),,
() 8379 = Fio ®Lag eg(E)yq

The low t-ratio and the small coefficient of variablé esp of
equation 1 (Table 5) suggest that the export share of GDP makes
insignificant and little contribution to the explanation of the
rate df growth of GDP per capita. Im fact, equation 2 of Table 5
shows that when e70 is removed, §2 remains unchanged and MSE
decreases. However, equations (2), (3) and (4) (or (5), 6), (7))
show that when either 170 or GI70 is removed from the equation,
ﬁz will drop and MSE will increase. That suggests that both the
rate of growth of gross investment (GI) and the share of investment
in GDP (I) are important to the changes of the rate of growth of
GDP per capita during the 1970's. Finally, the R° and MSE of
equation (2) and equation (5) are the same. However, the t-ratios
of variables 170, GI70 and eg(E)70 of equation (5) are a little bit
larger than the t-ratios of variables 170, GI?O and g(E)70 of ‘
equation (2). In addition, since the variable Eg(E)?D gives
account to both the changes of export share of GDP and the rate of
growth of totai exports, it makes cross-sectional comparison possible.
Therefore, both theory and statistical analysis seem to support the

view that equation (5) of Table 5 is better and more meaningful than

equation (2) in explaining the changes of the rate of growth of GDP

26
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per capita for the 1970's.

This result holds for the 1960's also. The above seven
equations were estimated for the 1960's and their results are shown
in Table 6 . The statistical analysis for the 1960's results in
essentially the same conclusions as for the 1970's. The export
share of GDP (e60) is shown to be insignificant to the rate of
growth of GDP per capita. Both the investment ratio (160) and
the rate of growth of gross investment (GIeD) are found to be
important to economic growth., Finally in comparing the respective
R and MSE, it is obvious that equation (5) is better than equation
(2) in explaining the changes of rate of growth of GDP per capita
for the 1960's. Before drawing any conclusion, it is important
to detect whether a multicollinearity still exists. Artificial
regréssions among the independent variables were estimated and
the results are shown in Table 7 .

For the 1960's, equations (3), (4) and (7) of Table 7 show
that there is a minor collinearity between variables g(E)60 and
GI60 (the R2 of regressing g(E)60 onto GIEO was 0.18). On the
other hand, for the 1970's, there is a minor collinearity between
variables GI70 and F?O (the R2 of regressing GI70 onto F70 was
0.2). Other than those minor, insignificant collinearities, the
Rz's of the remaining artificial regressions are very small. In
fact, if we compare Table 7 with Table 4, we can see that the RZ'g
of regressing independent variables on each other are much lower
in Table 7 than in Table &4 . This suggests that multicollinearity

is not a problem in the equatioms.
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Table 7

ARTIFICIAL REGRESSIONS TO DETERMINE
THE EXISTENCE OF MULTICOLLINEARITY

IN EQUATION

(2): g(y) = F I GI g(E),

AND EQUATION (5): g(y) = F I GI eg(E)
FOR THE 1960'S AND 1970'S

30

Period Equations Dependent Independent Variables iﬁ '
Variable :

1960's | __ 1 F 1 GI  g(E) 0.107 |
2 Gl g(E) F 0.053 |

i 3 Br 1 g(E) F 0.248 |

| 4 __g(E) 1 6L F 0.2

L5 g(E) __F 0.923

|6 g(E) L 0.047 ‘

i 7 2(E) 6t ________ _______..___.0.180 !

! 8 GI __F L 0 035 L

! i

9 GI I 005 _____|

{10 F I _GI eg(E) 0.037 1

! 11 eg(E) I GIL F __0.149 :

12 6L 1 eg(E) F _0.11 :

i 13 I GL _eg(E) F_0.074 |

i 14 eg(E) F . 0.07 2

|15 eg(E) I ~ 0.074 )

|16 eg(E) GI 0.084



Table 7 - Continued

Fepiod [Eqpatioms Dep?ndent Independent Variables 'ﬁz
Variable

—_—

R —

1970's 17 F I Gl g(E) 0.22

18 I Gl g(E) __F 0.08

19 GI 1 s(E) F ___9.25

{20 gfE) I a1 F 0.11
L 21 F I 0.000L |
L 22 F 61 0.156 |
{23 F & (E) 0.0029 |
L 24 GI __g(E) 0.034;;
25 I I . 0.015 _ |
|26 31 F 0.2 :
27 g (E) 1 0.077 |
L 28 g(E) GI 0.034__5_
L_ﬁ____.g@) F 0.003 _:
i 30 F I 61 eg (E) __0.2 4
i 31 F GI eg(E) 0.064 .
| 32 GI F I eg (E) 0.247_ 1
!¥ 33 eg (E) F 1 6l 0.097 1
?34 eg(E) I L ) 0.057__:
| 35 eg(E) F _ 0.003
! 36 eg (E) GI 0.05 ]




Therefore, the results of the statistical analysis of
the 1960's and the 1970's seem to support the following inferences:

(i) The export share in GDP alone is not important to the

rate of growth of GDP per capita.

(ii) Both the gross investment share in GDP and the rate

of growth of gross investment are important to the
rate of growth of GDP per capita.

(iii) Both the rate of growth of total exports (g(E)) and the
rate of growth of total exports weighted by export share
in GDP (eg(E)) are important in explaining changes in the
rate of growth of GDP per capita. However, eg(E) appears
to be a better and more meaningful variable for export
performance in explaining changes in the rate of growth
of GDP per capita among the countries.

It is noted that capital inflow (F), defined as trade deficit,
appears to reduce growth rate both the 1960's and 1970's. Even
though FEO appears to be more significant to changes in the rate
of growth of GDP per capita than F?O does, both coefficients are
very small. This suggests that if capital inflow is removed, it will
affect the equations little. The estimations are shown in Table 8 .

The results of Table 8 shows that the removal of variable F
is more beneficial to the 1970's equation than to the 1960's
equation, partly because of the collinearity between GI?O and F?O'
However, basically, the results are not much different from equations

which include capital inflow as an independent variable. TFor the

32
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1960's, equation (B) shows that a 1 per cent per annum increase

in the rate of growth of GDP per capita required an average of

8.4 per cent (1/11.9) increase in investment share in GDP. Also,

a 1 per cent per annum increase in the rate of growth of GDP per
capita needed an average growth of 5.6 per cent (1/17.9) in gross
investment. This suggests that investment is important to economic
growth. As for export performance, it shows that a 1 per cent

per annum increase in the rate of growth of GDP per capita required
an average growth of 2.5 per cent (1/3.98) in the rate of growth

of exports weighted by export share Im GDP. On the other hand,

for the 1970's, equation (D) shows that a 1 per cent per annum
increase in the rate of growth of GDP per capita required an

average of 10.34 per cent increase in investment share and an average
growth of 7.52 per cent in gross investment. That means it required
either greater investment share or greater investment growth to
maintain economic growth during the 1970's. However., for the 1970's,
it required less average changes in the rate of growth of exports
weighted by export share in GDP (an average of 2.18 per cent) for

1 per cent per annum increase in the rate of growth of GDP per head.
It was due to the influence of the oil-exporting countries in the
sample which benefit from higher oil prices and increased demand for
their exports. In order to get a more accurate comparison between
the 1960's and the 1970's, eleven oil-exporting countries defined

29

by the World Development Report 1931 are removed from the sample

t 1

and the results of the estimation are shown in Table 9

29Wp5}g_ngg}gppgg}_ﬁgggy;_}ggl, World Bank, p. 69 .

34



Table 9

REGRESSION OF GROWTH IN GDP PER CAPITA
ON VARIABLES I, GI, AND eg(E)
FOR NON OIL-EXPORTING COUNTRIES

—i

B |

|

Independent Variables ‘§2 MSE i

| L0 6L, e8(E)yg :
|

| |

0.11 0.16 0.379 0.53 0.000227

|

| (3.7) (5.4) (3.2)

: NOTE: t-ratios are given in the brackets.

N = 75, Eleven oil-exporting countries defined
the World Development Report 1981 are Algeria,
Congo, P.R., Ecuador. Iram, Nigeria, Syrian

| Arab Rep., Trinidad and Tobago, Venezuela,
Indonesia, Saudi Arabia and Iraq.




36

Table 9 seems to support the claim that it required
greater investment growth (or investment ratio) to maintain
a 1 per cent per annum increase in GDP per capita for the 1970's.
High costs of investments as a result of high oil prices and
inflation are a very important reason for that. However,
after taking out eleven oil-exporting countries. a 1 per cent
per annum increase in the rate of growth of GDP per capita
required a greater average growth of 2.64 per cent in the
rate of growth of exports weighted by export share in GDP.
Perhaps as a result of higher oil prices, oil-importing countries
have to increase their export volume in order to earn enough

revenue to purchase the same amount of real goods and services.

C) The Importance of the Type of Exports to Income Growth

In an attempt to accomplish the third objective, the
sample of 86 countries was divided into three groups: the
low income countries, the middle income countries, and the
industrial market economies (the high income countries). These

groups are defined by the World Development Report 1932 and

the countries are listed in Appendix (1). Equations are
estimated for each group and the results are shown in Table 10 .
It shows that the rate of growth of exports weighted by export
share in GDP (eg(E)) is important to the raté of growth of GDP
per capita not only for the whole sample, but also for each

group. However, the significance of the relationship appears to



Table 10

REGRESSIONS OF GROWTH IN GDP PER CAPITA

ON VARIABLES I, GI AND eg(E) FOR THE
LOW INCOME COUNTRIES, MIDDLE INCOME
COUNTRIES AND HIGH INCOME COUNTRIES

FOR THE 1970'S

i
]
I
i Groups Independent Variables ﬁz MSE
! 1 o
| 70 170 es(E);
—
E Low Income 0.017 0.12 0.263 0.23 0.000266
| Countries (0.257) (2.57) (0.705) |
(= 22) |
; ;
;Middle Income E
i Countries |
i(a) Including E
i 0il-Exporting 0.084 0.16 0.48 0.47  0.0003451
i Countries (1.801) (4.23) (3.504)
| (N = 46) —t
!(b) Excluding |
| 0il-Exporting 0.15 0.18 0.31 0.54 0.000281:
E Countries%* (2.79) (3.95) (1.99) !
| (N = 36) %
3 1
i 5 ;
| Héizni‘;izze 0.04 0.40 0.43 0.75  0.000226 |
n: N = 17) (1 38) (5.38) (2.45)

NOTES : t-ratios are given in the brackets.

% 0il-Exporting countries are Algeria, Congo, P.R.
Ecuador, Iran, Nigeria, Syrian Arab Rep., Trinidad
and Tobago, Venezuela, Indonesia and Iraq.

Saudi Arabia is not included in the analysis.

b RUREL, e
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be stronger for the more developed countries (the middle income
countries and the high income countries). The coefficient for
the variable eg(E) and its respective partial t-statistics are
larger for the more developed countries. A 1 per cent per annum
increase in eg(E) increased the rate of growth of GDP per capita
by 0.43 per cent in the high income countries, by 0.31 per cent
in the middle income, non oil-exporting countries, and by 0.26
per cent in the low income countries. This seems to indicate
that exports do contribute to economic growth and that the
contribution is positively related to the level of development
of the countries. In other words, it is suggested that a 1 per
cent increase in exports in a developed country may have a larger
impact on income growth than the same increase in exports in a
less developed country.

In order to determine whether such differences are due to
the level of development of a country or the type of goods a country
exported, the sample was split into groups according to the percentage
of total exports that consisted of agricultural products, manufactured
products, and oil-mining-quarry products. Those groups are defined
as: Group A, for whom agricultural products comprise 60 per cent or
more of exports; Group B, for whom manufactured products comprise
60 per cent or more of exports; and Group C, for whom oil-mining-quarry
products comprise 50 per cent or more of exports. These groups along
with their composition of exports are listed in Appendix (2). The
regression of the rate of growth of GDP per capita on the investment
ratio (I..), the rate of growth of gross investment (GI, ), and the
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rate of growth of exports weighted by the export share in GDP

(eg(E)70) was performed for each of these groups and the results
are shown in Table 11 .

Table 11 suggests that, during the 1970's, a 1 per cent
increase in eg(E) in a country specializing in oil-mining-quarry
products would have a larger impact on income growth than the
same increase in exports in a country which specialized either
in agricultural products or in manufactured products. On the
other hand, for those countries which specialized in agricultural
products, a 1 per cent increase in their exports would have the
smallest impact on their income growth. This shows that the
nature of exports does have an impact on economic growth and
not all types of exports are equally efficient to increase
economic growth. It depends on the global demand for the product
relative to its scarci£y and the countries' capabilities of meetiﬁg
the demand. The 1973-1974 rise in oil prices showed that the
manufactured exports were not the only desirable exports for
increasing income growth. The great global demand for oil relative
to its limited resources, made possible rapid growth in the oil-
exporting countries.

During the 1970's, for example. the export prices of

the capital-surplus oil exporters went up 15 fold

in nominal terms, almost four times as rnuch as their

import prices. The volume of developing country oil

exports was the same in 1989 as in 1970, but the

revenue they earned could of course buy far more
real goods and services.

0
3 World Development Report 1981, p.21 .




REGRESSIONS OF GROWTH IN GDP PER CAPITA

Table 11

ON VARIABLES I, GI, AND eg(E) FOR
DIFFERENT GROUPS WITH DIFFERENT
COMPOSITION OF EXPORTS

FOR THE 1970'S

40

Independent Variables

NOTE: t-ratios are given in the brackets.
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However, the prices of non-fuel primary products (or agricultural
products) were both erratic and generally weak during the 1970's.

The World Development Report 1981 reported that the price fluctuation

of 33 non-oil commodities had increased from an average of 5 per cent

a year in the 1950's and 1960's to 12 per cent a year in the 1970's.
Even though the volume of those types of non-fuel primary exports
increased as fast as other type of exports, their relative price

fell much more. As a result, those non-fuel primary product exporting
countries were left with relatively small export earnings.31 The
fluctuation and deterioration of the non-fuel primary product export
prices had reduced their impact on income growth. It was found that
fourteen out of the sample of twenty-two low income countries are
agricultural product exporting countries. This seems to suggest

that the small impact of low income countries' export to their income
growth is due to the low level of economic development and the type

of products they exported. In fact, these two reasons seem to reinforce
each other. The low development level and very limited resources and
skill possessed by the low income countries reduce their export impact
on income growth in at least three ways. First, it limits the commodities
that the low income countries can produce and export. Second, it makes
it difficult for low income countries which are heavily dependent on

one or two exports to vary their output mix as re;ative prices change.
Third, due to the lack of industrial skill and capacity, most low

income countries do not have the ability and flexibility to shift their

31World Development Report 1981, p.22 .,




production according to the global demand. On the other hand,
because of the nature of the exports and the inability to change,
it is difficult for low income countries to make a processing

break-through.
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Chapter 5
CONCLUSION

The results of the statistical analysis of both the 1960's
and the 1970's suggest that investment share in GDP (I), the rate
of growth of gross investment (GI) and the rate of growth of exports
weighted by export share in GDP (eg(E)) are all important to
the rate of growth of GDP per capita. The rate of growth of
gross investment appears to be more important to income growth than
does the investment share in GDP in both decades. Because of high
oil prices and inflation rate, it became more expensive to obtain
a 1 per cent of income growth per head by investment. As for the
export performance, the statistical analysis supports the hypothesis
that a rapid growth of exports would accelerate economic growth.
It was found that a 1 per cent per annum increase in the rate of
growth of GDP per capita required an average growth of 2.5 per cent
in eg(E) for the 1960's. However, for the 1970's, due to the high
0il prices and inflation, it required a slightly greater average
growth of 2.64 per cent of changes in eg(E) for a 1 per cent per
annum increase in the rate of growth of GDP per capita. It was
also observed that the contributions of export growth to income
growth were positively associated with the level of development
of the countries. This means a 1 per cent increase in exports in

a developed country may have a larger impact on income growth than



the same increase in exports in a less developed country. Such
differences seem to be the result of the development level of
the country and the type of goods the country exports. The
richer, more diversified economies are more able to adjust to
relative price movements and to changes in demand, and thus

experience a greater impact of exports on income growth.
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APPENDIX 2

COUNTRIES CLASSIFIED ACCORDING

Group A (19 Countries)

Agricultural Products
greater than 60% of

total exports:

Countries
Chad
Ethiopia
Mali

Upper Volta
Rwanda
Afghanistan
Sri Lanka
Tazania
Uganda
Benin
Madagascar
Sudan

Ghana

Kenya
Hondras
Cameroon
Ivory Coast
Colombia

Malawi

Percentage
12.1

79.3
83.0
80.9
70.0
68.6
76.5
75.9
90.9
63.1
69.1
87.4
70.1
60.0
60.5
73.1
71.7
65.3
85.0

TO THE COMPOSITION OF THEIR TOTAL EXPORTS

Group B (36 Countries)

Manufactured Products

greater than 60%Z of

total exports:

Countries

Bangladesh
Burma

Zaire

India
Pakistan
Zambia

Egypt

Senegal
Phillippiness
Peru

Jamaica

Korea

Chile
Portugal
Argentia
Yugolsavia
Uruguay

Hong Kong
Tindad and Tobago

Percentage
64.8
61.0
81.0
61.8
79.8
98.4
98.4
68.9
60.3
67.6
67.8
93.2
82.5
92.4
60.6
91.1
76.0
98.0
64.0
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Group B (Continued)

Countries

Greece
Ireland
Spain
Italy
U.K.
Finland
Canada
Austria
U.S.A.
Nethlands
France
Belgium
Demark
Sweden
Germany
Norway

Switzerland

APPENDIX 2 - CONTINUED

Group C (10 Countries)

Oil-mining-quarry Products
greater than 50% of total exports:

Percentage Countries
71.3 Sierra Leone
86.7 Nigeria
86.7 Algeria
95.4 Iran
89.3 Iraq
96.0 Venezuela
72.0 Saudi Arabia
96.5 Indonesia
79.7 Togo
84.0 Ecuador
91.0
91.0
89.0
96.0
96.5
78.0
95.0

United Nationms, gggz_Book of 1“52523}19931 Trqgg

Statistics, 1930 .

Percentage

77.7
87.9
87.8
67.4
98.6
61.7
95.3
59.7
51.6
50.0
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ABSTRACT

There have been many tests of the hypothesis that rapid
export growth will contribute to rapid economic growth. This paper
summarizes some of the published tests of this hypothesis and performs
some additional tests using more recent data. The published tests fall
into two types: first, those using Spearman rank correlation analysis
to measure the strength of the relationship between the rate of growth
of GNP (or GDP) and the rate of growth of exports, and second, those
using regression analysis to measure and quantify the relationship of
these two variables.

This paper focuses on regression analysis because it not only
tests the interdependency between the rate of growth of GNP (or GDP)
and the rate of growth of exports, but also because regression measures
and quantifies such relationship. In examining some of the published
regression analysis, it is found that there exists the problem of
multicollinearity among independent variables, the problem of determining
the appropriate measure of export performance, and a question of what
type of exported product contribute more to economic growth.

In order to deal with these problems, this paper reports regression
equations with the rate of growth of GDP per capita as the dependent
variable, and with the rate of growth of total exports, the rate of growth
of total exports weighted by the export share in GDP, the share of exports
in GDP, the rate of growth of gross investment, the share of gross investment

in GDP, and the capital inflow share in GDP (import share minus export share)



as independent variables. The sample includes 86 countries for
the periods 1961-1970, and 1971-1980. Data is from the World Bank
Report.

The statistical analysis for both the 1960's and the 1970's
suggests that both the rate of growth of gross investment and the
share of gross investment in GDP are important to the rate of growth
of GDP per capita. Concerning export performance, the statistical
analysis suggests that the rate of growth of total exports weighted
by the export share in GDP (eg(E)) is a better and more meaningful
variable for export performance in explaining the changes in the
rate of growth of GDP per capita. It is shown that there is no
multicollinearity among those independent variables. The results
also support the hypothesis that a rapid growth of exports would
accelerate economic growth. It is found, for the 1960's, an increase
of 1 per cent in the annual rate of growth of GDP per capita required
an average of 2.5 per cent in eg(E). However, for the 1970's, perhaps
due to high oil prices and inflation, it required a slightly greater
average of 2.64 per cent in eg(E) for 1 per cent per annum increase
in the rate of growth of GDP per capita. It is also observed that
a 1 per cent increase in exports in a developed country may have
a larger impact on income growth than the same increase in exports
in a less developed country. Such differences seem to be the result
of the development level of the country and of the types of goods

the country export.



