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The paper analyses the sources of growth in the period 1964 1973 for a group of sems-
industrialized less developed countries An analytical framework is developed incorporating the
posstbility that marginal factor productivities are not equal i the export and non-export sectors
o the economy. Econometnic analysis utilizing this framework indicates that marginal factor
productivities are significantly higher in the export sector The difference seems to derive. in part.
from inter-sectoral beneficial externalities generated by the export sector The conclusion 1s
therefore that growth can te generated not only by increases in the aggregate levels of labor and
capital. hut also by the reallocation of existing resources from the less efficient non-export sector
to the higher productivity export sector

1. Introduction

The relation between export performance and economic growth has been a
subject o considerable interest to development economists in recent years.
Empirical abservations across countries fended to demonstrate that
developing countries with a favorable export growth record tended to enjoy
higher rater o growth of national income. Obviously, since exports are a
component o aggregate output. one would expect a positive association in
terms of the correlation coefficient [Kravis (1970)]. But severa empirical
studies demonstrate that exports contrnibute to GDP growth more than just
the change in the volume of exports [Balassa (1978). Heller and Porter
(1978), Michaely {1977), Michalopoulos and Jay (1973), 7yler (1981)].

Explanations for these observations were discussed by a number of
economusts. highlighting various beneficial aspects of exports. such as greater
capacity uttlization. economies of scale. incentives for technological
improvements and efficient management due to competitive pressures abroad
[see Balassa (1978). Kensing (1967, 19691, Krueger (1980), and Bhagwati and
Srinivasan (1978)] The implication of these discussions 1s that there are
substantial differences betwees marginal factor productivities in export-
oriented and non-export-oriented industries. ruck that the former have higher

*The views expressed in this paper are those of the author only and cannot be taken to
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factor productivity. It follows, then, that countries which have adopted
policies less biased against exports benefited from closer-to-optimal resource
allocation and higher grow.

The present paper develops an analytical framework for the quantitative
assessment of factor productivity differentidls between exports and non-
exports using aggregate data. This framework is utilized in an empirical
study of sources o growth in a sample of semi-industrialized less developed
countries within the decade 1964-1973. The analysis alows an estimate of
the sectoral marginal productivities. Furthermore, the extent o inter-sectoral
beneficial externalities generated by exports can be specifically identified. The
results highlight the role of export performance in explaining the growth
record of the sample countries.

2. Framework of analysis

The analysis in this paper adopts a supply side description of changes in
aggregate output. In so doing, it follows a practice widdy used in the
empirical study o sources of growth [see, e.g., Hagen and Wawrylyshyn
(1969) and Robinson (1971)]. Within such a framework, where aggregate
growth is related to changes in capital and labor through an underlying
production function, the studies of Balassa (1978), Chenery et a. (1970).
Michaopoulos and Jay (1973) and Tyler (1981) have included an indicator of
export performance among the variables explaining growth.! In the
following, a framework is developed whicl: provides a formal rationalization
for the incorporation o export variables in the sources of growth equation.
Furthermore, starting from the sectoral production functions, a proper
specification of export variables is indicated and a non-conventional
interpretation of parameters is implied.

Since the present analysis focuses on the potential non-optimality o
resource alocation between export and non-export sectors, the economy is
viewed as if it consists of two distinct sectors: one producing export goods,
and the other producing for the domestic market.? Instead of an aggregate
national production function, each o the two sectors' output is a function o
the factors allocated to the sector. In addition, the output of the non-export
sector is dependent on the volume dof exports produced. This formulation
represent. the benefic:al effects of exports on other sectors [Keesing (1967, p.
311, 1979, pp. 4, 5)]. such as the development of efficient and internationally

'Chenery et al. represent exports performance by export growth multiplied by export share:
the other works include exports growth

Clearly. this s an abstraction, as many firm? are producing for both domestic and cxternal
markets |t may be argued that even then, the domestically marketed output of suck firms is
characterized by the same factor productivities which characterize exports However. to the
extent that growth of exports represents a good approximation of the changes in the volume of
production of such firms. the results are sull vahd
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competitive management. the iniroduction o improved production
techniques, training of higher quality labor, steadier flow of imported mputs,
etc. These effects are referred to as externalities, since they are not reflected
market prices.

These externalities are incorporated in the formulation betow:

N=F(K, L,X), (n
X=G(K, L,), where 2)
N = NON-eXports,
X =exports,

K. K, =respective sector capital stocks,
L., L, =respective sector labor forces.

Since data regarding sectoral alocations of primary production factors are
not readily available, a specification is required which will alow estimates o
sectoral marginal productivities using aggregate (national) data. This is
accomplished as follows:

Suppose that the ratio of respective marginal factor productivities in the
two sectors deviates from unny by afactor 4, ie.,

(G /F)=(G /F =144, (3)

where the subscripts denote partial derivatives.

In the absence of externalitics, and for a given st o prices. a situation
where §=0 would reflect an allocation of resources which maximizes
national output. However, duc ta a number of reasons. marginal factor
productivities are likely to be lower in the non-export sector {ic.. 02>0}_Onc
important reason is the more competitive environment m which export-
oriented firms operate. Competition induces innovativencss, adaptability,
efficient management of firms resources, etc Another reason for deviations
between sectoral marginal factor produstivities are various regulations and
constraints such as credit and foreign exchange rationing {Balassa (1977)]
The higher perceived uncertainty associated with export enterprises may be
another factor contributing to deviations 1 marginal productivity
Productivity differentials which are due to exiernalitics are not included n o,
as they will be specifically identified.

A differentiation of egs. (1) and (2) yields

N=F l,+F L+F X 14)

X=G,1,+G, L, (5
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where I, and |, are iespective sectoral gross investments. I, and L, are
sectoral changes in labor force, and F, describes the marginal externalits
effect o exports on the output d non-exports.

Denoting Gross Domestic Product by Y, and since by definition ¥ =N +
X, it follows

Y=N+X. (6)
Using egs. (3)-() in eq. (6) yidds
Y=F d +F  Ly+F, X +(1+0)-F- I +(1+8)F, L, ‘
=Fo (I, + 1)+ F (Ly+ L)+ F - X +6-(Fy 1,4+ F,- L. "

Define total investment 1 (=1,+1,) and total growth o labor L(=L,+
L,). Recall that egs. (3) and (5) imply

. 1 X
Fk.lx{'FL.Lx"—“‘l—;‘_E.(Gh'lx+GL'Lx)='M”~ (8)

Using this result in eg. (7) findly yidds
Y=F I+F_ - L+(6/(148)+F,) X. 9)
Fellowing arguments similar to those presented by Bruno (1968), suppose

that a linear relationship exists between the red marginal productivity of
labor in a given se~tor and average output per laborer in the economy, say

F,=B(Y/L). (10)
Then, dividing eq. (9 through by Y and denoting F,=« yidds after some
manipulation

Y/Y=a-(I/Y)+B-{L/L)+[8/(1 +8)+ F ] (X/X)-(X/Y). an

The formulation in eq. (11) will be the basis o the empirical work reported
in the next section.> Note that if marginal productivities are equalized across
sectors (=0) and if there are no inter-sectoral externalities (F, =0}, then eq.
(11) reduces to the familiar neo-classical formulation o the sources-of-growth
model. In the more generd case, the term [/(1 4+ 8)+ F,] is likely to be non-
zero for less developed countries.

3Another section will discuss a specification allowing a separate estimate of F,.
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Under the present formulation the parameter « should be interpreted as
the marginal productivity of capital in the non-export sector, rather than as
the margina productivity of capital in the economy as a whole.

Denote by TMPK, the total increment to GDP brought about by a
marginal increase in capital aliccated to the export sector; TMPK, can be
referred to as the socid marginal productivity of investment in exports,
Similarly denote by TMFL, the effect on GDP o a margina increase in
export sector labor. Then, one can show

(TMPL,—F,)/G,=(TMPK,—F,)/G,=5/(1+6)+F,. (12)

Eq. (12) claifies the interpretation d the term on the extreme right-hand
side (which in some of the empirical work reported below will be estimated
as a fixed parameter): it measures the difference between the margina
contribution to CDP of production factors in the two sectors, relaive to the
marginal contributions of these factors to export sector's output.

The interpretation of the sources-of-growth equation [eq. (11)] is then
straightforward: the rate of growth of GDP is composed of the contribution
of factor accumulation (i.e., growth of capita and labor) and the gains
brought about by shifting factors from a law productivity sector (non-
exports) to a high real productivity sector (exports).

Econometric formulation

Eq. (11) was used for a cross-country regression relating the rate o growth
of GDP (in constant prices) to the share of investment in GDP, growth
population (proxy for labor growth) and to the growth of exports (in constant
prices) multiplied by exports share in GDP.

The study focuses on a group o less developed countries defined by
Chenery (1980) as semi-industrialized. The definition involves both relative
and absolute indicators (such as the share o industrial output in GNP aad
the levd of per capita indu:trial output). Since the indicators do not
necessarily overlap, Chenery (1980) distinguishes between those countries
which are only ‘marginally’ semi-industrialized, and those which qualify
under a stricter definition. Accordingly, the study provides estimates for the
sample defined by the strict definition (19 countries) as wdt as a larger
sample (31 observations) including also marginal cases.

An issue which needs to be addressed is the length o time to be covered
by any single country observation. Earlier studies used 5-10 year averages,
since annual dat include substantial random effects which tend to be
eliminated by the procedure o averaging. The existence of lagged responses
is another element which becomes less savere when averages rather than
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annual data are used. This study uses averages defined over the decade 1964
1973.

There are a host o econometric problems related to cross-country
aggregate analysis of growth (e.g., possibility of simultaneous determination
o both dependent and explanatory variables). Some o these complications
are discussed by Hagen and Hawrylyshyn (1969) and by Chenery et al.
(1970), and will not be repeated here. The constancy of parameters across
observations merits, however, some further elaboration. Any cross-country
study assumes implicitly that parameters are in some general way similar
across countries. In a production function context, different countries are
thus assumed to operate with identical production functions. In studies
where the production function framework is complicated further by the
existence of non-optimal allocation, an additional assumption is invalved,
namely, that the degree of misallocation [as indicated by theé right-hand side
of eq. {12)] issimilar across countries.

These problerns need to be borne in mind when parameters are
interpreted. It is probably better to treat the estimated coefficients as average
values which provide a general order of magnitude within the samgte but are
not applicable to any specific country. An attempt will be made in a latter
section to allow for a possibility of variation across observations in the
externality effect F. We set out now, however, to estimate eg. (11) in the
form

Y/Y=a-(I/V)FBUL/L)+7-(X/X) (X/Y)), (13)

where the parameter y represents the differential productivities of factors, as
explained earlier. It is expected that «, the marginal productivity o’ capital in
the non-export sector, will. be positive but it's magnitude should be less than
the figures in the range 0.2-0.35 which were reported by earlier studies*
based on an aggregate macro production function. The reason is that in suck
studies the estimated parameter is some average (although not necessarily
properly weighted) of marginal productivities in the two sectors, and is thus
likely to be higher than a specific estimate of margina productivity in the
low productivity sector. The hypothesis that marginal productivities in the
export sector are higher and that exports generate beneficial externalities
suggests that the parameter y should be positive and significantly diffsrent
from zero. The parameter f. related to labor growth. should also be
significantly more than zero if labor surplus was not the prevalent situation
in sample countries during the period covered.

“For example, Humphries (1976) reports figures in the range 025 033; Pesmazoglu (1972)
reports estimates 1n therange 0.17 0.35.
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3. Empirical analysis

3.1. Empirical results of the basic formulation

Table 1 reports the results o two specifications d the regression equation:
One, reteried to as the conventional neo-classical model, assumes that y =0,
and thus presents GDP growth as the result of capital and labor growth
only. The second specification follows eq. (13). Comparison o the two
specifications highlights, therefore, the superior explanatory power of eq. (13).
For both samples, the adjusted R? is dmost d bled when the specification
alowing for differences .n margina productivities is used. The results lend
strong support to the hypothesis that margina factor productivities in the
export sector are higher than in the non-export sector, as the coefficient of
(X/X)-(X/Y) is poditive and significantly different from zero. The sign and
magnitude o the coefficient related to investment are within the range
expected. Specificdly, when the conventional neo-classica formulation is
used, the estimated parameter is within the range observed in earlier studies.
When the formulation d eq. (13)is adopted, the parame’:- declinessharply.

The parameter associated with labor growth (which, as explained earlier,
reflects the relation between marginal labor productivity and average output
per laborer) is significantly greater than zero.’ This may be taken as an

Table1
Regression resultsfor semi-industrializedLDCs, 1964-1973.°

Extended sample Limited sample
(including margiaa! cases) (excludingmarginal cases)
Variable Conventional neo-classical Conventional neo-classical
(parameter) mode Eq. (15) modd Eq. (15)
1Y () 0.284 0.178 0.311 0.196
(4.311) (3542)  (2973) (2.432)
L/L @ 0739 0.747 0.853 0.737
(1.990) (2.862) (1.652) (1.976)
(X/X)-(A/Y) {y) 0422 0.3%0
(5.454) (3.985)
Congtant ~0.0 . 0.002 -0.016 00
(0.554) ©.180)  (0.611) (0.001)
R? 0.370 0.689 0.331 0.653
No. of
observations 3 k]! 19 19

*Numbers in parentheses are t-values.

SWith a 5% onetail& tedt.
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indication that surplus labor was not the general case for sample ~ yuntries in
the period under investigation.

The point estimate for y can be usad further to provide some in“nrmation
on the socid marginal productivity of capital in export (TMPK,). Recaling
eq. (12), it is noted that TMPK, = (1+F,).G,, thus

TMPK,=F,-(1+F)/(1—=y+Fy. (14)

While F, and y were estimated, F, is not known (in a later section of this
chapter some direct estimates of F, will be obtained). For a plausible range
of F, vaues one can, however, calculate the corresponding vaues of the
social marginal product of investment in exports, using eq. (14). These are
presented in table 2

Table 2

Possible values of the social marginal product of investment
in exports for semi-industrialized LDCs.

TMPK, TMPK,
F, (extended sample) (limited sample)
0.10 0.289 0.3n2
0.20 0.275 0.21'0
0.30 0.264 0.280
840 0.255 0.272
0.5 0.248 0.265
100 0.226 0.243

It should be emphasized that the estimates reported in table 2 are strictly
consistent for only one particular (and unknown) value of F,. This follows
from the fact that y incorporates F,, and thus varying the latter while
holding y fixed is not strictly legitimate. However, it is evident from these
calculations that the marginal value to the economy from a unit investmen,
in exports expansion is substantially higher than that of investment in non-
exports. While these numbers correspond to sample averages, they provide
strong support to the view that the success story of export-led economies
such as Korea is due in large part to the enormous shift of resources into the
higher productivity export sector.

3.2. Specifying the externality effect and empirical results

So far we were not able to decompose the factor productivity differential y
into its components. One can identify the specific inter-sect oral externality
effect by adopting a plausible specification for the term F,. Suppose that
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exports affect the production d non-exports with constant easticity, i.e.,
N = F(Kp Ly X) = X" (K, L), (15)
where 6 is a parameter. One can show
ON/0X=F,=0(N/X). (16)
Eq. (11) can now be rewritten

vy 1 L &

N X ,
gt et O 1, BU 7
Y“YﬂLH&oX Y'! (7

g N _g VY o D-(X/N]_ 6
X Xy T XYy XYy

Using this result, eq. (17)is rearranged, obtaining

14 I L o X X X
e i ————0 )= =40 =
y=%y¢th L+<l+6 G)X yox% (18)

Note that if it is assumed §/(1+S)=6, the mode reduces to

Y I L X

yoey Aty
which is essentialy the equation adopted by Michalopoulos and Jay (15/3),
Bdassa (1978) and Tyler (1981).¢

Results of regressions adopting tke specification o eq. (18) are reported in
table 3.

The meodified formulation increases the explanatory power o the modd
considerably. The reaults indicate that the inter-sector externaity parameter
(8) is satigtically significant in both samples. The magnitude o the estimated
parameter iS quite substantial. If exports are increased by 10% without
withdrawing resources from the non-export sector, the latter grows by
approximately 1.3%. The other component o productivity differentia (the
parameter 6) can be calculated given the edtimirte of 8 and the parameter
associated with (X/X)-(X/Y). The result is 6 20.75, implying that there is a
substantial productivity differentia between exports and non-exports in
addition to the differential due to externalities.

“The earlier works make a distinction between domestic capital and foreign capital flows.

Such a distinction was experimented with in various regressions under the present study, but no
(statistically) significant difference was indicated.
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Table 3
Regression results for semi-industrialized LDCs with specific inter-sectoral externalities, 1904

Variable Extended sample Limited sample
(parameter) (including marginal cases) (excluding marginal cases)
Iy (a) 0.124 Q139
(3.009) (2.047)
L/L ) 069 0.587
(3.299) (1.921)
X/ X)X/ YO + )~ 1) 0.305 0.302
45T (3.581)
X/ X ) 0131 0.124
(4.239) {2.989)
Constant 0.006 0.N05
(0.596) (0.331)
R? 0.809 0.773
No. of
ohservations 31 19

"Figures in narentheses are t-values.

The coefficients of investment share and lasor growth arc within the same
order of magnitude of the estimates obtained in table 2, and arc statistically
significant.’

Using the results of table 3, the social marginal product of investment in
exports (TMPK,) .an be calculated. Recall from eq. (16) F,=0-{(1 — x)/x),
where x is the share df exportsin GDP. It follows then,

6 i-x
=5+t 5

and eq. (14)can be written

1—x

TMPKX=F,,}<1+0~ .

)-(1+6). (19)

Using the parameters reported in i-ble 3, eq. (19) gencrates the socia
margina product o investment in exports for economies with differen: values
d x. These are presented in table 4.

The calculations in table 4 are free of the inconsistencies associated with
the numbers presented in table 2. Again, it is Jsemonstrated that, at the
margin, investment in the export sector has a substantially higher socia

"At B 5% one-tailed test.
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Table 4

Social marginal product of investment in exports semi-
industrialized LDCs, 1964-1973,

TMPK,

Share of exports

in GDP (x) Extended sample Limited samnle
0.1 0479 0512
015 0.353 0412
020 0335 0362
025 0.206 0.332
030 0.287 0312
0.35 0273 0.298
040 0.263 0.287
045 0.255 0.279
050 0.248 0272

margina productivity than investment in non-exports. The differential is
smaller in economies where a large share of resources is aready allocated to
the export sector, as in such economies the inter-sector externality effect is
smaller.

3.3. Sources d growth

Using the .esuiis of table 3 and the mean values  sample variables, the
average rate o GDF growth in the period 1964-1¢"13 can be decomposed so
as to identify the conatributions of aggregate in-estment, labor force growth
and resource shiftsinto exports. Thisis done in table 5 for both samples. The
results indicate that the gain in 1 oductivity due to closer-to-optimal

Table 5
Sourcesof growth d semi-industrialized 1.DCs, 1964-1973.

@ 3

m Parameter Contribution to growth

Mean in sample (from table 3) (1) x€2)]x 100

Extended  Limited Eaccnded  Limited Extended  Limited
Variable sample sample sample sample sample sample
/Y 0.205 0222 0124 0139 254 309
L/L 0.022 0.020 06% 0.587 160 117
(X/X} T wul2 003 0.305 0.302 067 091
X/X 0084 0.105 0131 0124 110 130
Constant 0.006 0.005 060 053
GDP growtii
(Y/7) 0.065 0040 65 70
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allucation associated with export expansion contributed more than 2.2
percentage points to the growth o the strictly semi-industrialized countries,
and close to 18 percentage points if the less strict definition o
industrialization is used. The contribution of exports can be decomposed into
two components: (i) The gain due to beneficia externalities affecting the
non-export sector [which equals 0:(1—x).(X/X)]; (i) the gain due other
elements underlying higher factor productivity in the export sector
(01 +0) (X/X)-(X/Y)).

The calculations for the extended sample reveal that 0.81 of one percentage
pcint is due to inter-sectoral externalities, and 0.96 is due to other effects.
Tha corresponding figures for the limited sample are 0.93 and 1.27. Thus,
dlightly less than haf o the gain in growth due to higher factor productivity
in exports is due to inter-sectoral externalities.

It is of interest to apply the specification of eq. (18) to a sample o
developed economies so as to test for the existence d margina factor
productivity differentialsand externality effects. The estimates arc reported in
table 6 for both the neo-classical formulation and eq. (18). The results suggest
that there is a substantial externality effect, but the extent of marginal factor
productivity differentials can not be established, since the coefficient o
(X/X)-(X/Y) is not statistically significant. Using the point estimate as a
basis for calculation yields d/(1 +)=0.25, which implies 6 =0.33.

The explanation o the significant differencein the estimated magnitude of
the parameter ¢ among developed and developing countries requires more
detailed analysis, which is beyond the scope of this paper.

Table6
Regression resultsfor developed economies, 1964~1973.

Variable Neo-classical Model with externality
(parameter) formulation effects
ny (x) 0.2550 0.1408
(3.426) (2.865)
L/L B 09705 0.6595
(1.312) (1.483)
(X/X)(X/Y) /1 +6)—0) —0.2400
(1.308)
X/X 0 0.4938
(5.477)
Constant -0.0242 —-0.0301
(1.234) (2.608)
R? 0.444 0.815

No. of observations 17 17
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4. Concluding remarks

This paper provides evidence supporting the view that the success of
econornies Which adopt export-oriented policies is due, at least partialy, to
the fact that such policies bring the economy closer to an optimal allocation
o resources. The estimates show that there are, on average, substantial
difierences in marginal factor productivities between the export and non-
export sectors. These differences derive in part from the failure of
entrepreneurs to equate marginal factor productivities and in part due to
externalities. The latter are generated because the export sector confers
positive effects on the productivity in the other sector, but these are not
reflected in market prices.

The results are such that social marginal productivities are higher in the
export-sector, and economies which shift resources into exports will gain
more than inward-oriented economies. The empirical findings suggest that
even when entrepreneurs optimize resource alocation given the prices they
face, there are substantial gains to be made due to the externality effects.

The analytical framework developed in this study can be utilized in studies
using more «:tailed data such that the extent of productivity differentia in
specific groups of countries (with different policy orientation) can be assessed.
Similarly, 'he relation between inter-sector externalities and export
composition can be clarified further using the same analytical framework.

Appendix: Sources of data and definitions

A.l. Calculation of variables

All data were obtained from World Tables 1980. Variables were calculated
from time series for the period 1964-1973in constant prices. Average rates of
growth were obtained by regressing InZ,=ath-t where Z, is the economic
variable under consideration and t is time. The rate of growth, say r, is then
caculated as r=e?—1. Average ratios (investment/GDP, export/GDP) were
calculated as smple averages for the decade.

Table A.l presents means and standard deviations of the variables used in
the study.

A.2. Composition of samples

Following Chenery (1980), the strict definition of semi-industrialized LDCs
applies to the following economies which are included in the 'limited sample':
Argentina, Brazil, Chile, Taiwan (China), Colombia, Costa Rica, Greece,
Hong Kong, lsrael, Korea, Malaysia, Mexico, Portugal, Singapore, South
Africa, Spain, Turkey, Uruguay and Yugoslavia. In addition, Ireland and
Venezuelafdl under the strict definition but were excluded from the sample;




G. Feder, On exports and economic growth

Table A1

Characteristics o the samples of semi-industrialized LIxCs,
1964 1973,

Mean (standard deviation)

Extended Limited

Variable sample sample:
GDP growth 0.065 0.070
(0.022) (0.025)
Investment GDP 0.205 0.222
(0.050) (0.047)
Population growth 0.023 0.020
(0.009) (0.009)
Exports growth 0.084 0.105
(0.070) (0.080)
Export share 0.235 0.266
(0.225) (0.282)
(Export growth) x 0.022 0.030
export share (0.032) (0.038)

the former is defined by the World Bank as a developed country and the
latter is a major oil exporter. Countries which are considered as marginally
semi-industrialized were added to the limited sample creating the 'extended
sample. These countries are: Dominican Republic, Ecuador. Egypt,
Guatemala. India, Ivory Coast, Kenya, Morocco, Peru, Philippines, Syria.
Thailand and Tunisia. In addition, Iran, Iraq and Algeria are defined as
marginal cases but were excluded from the sample, being major ail exporters.

The sample of developed countries consists d Australia, Austria, Belgium,
Canada. Denmark, Finland, France, Germany, Ireland, Italy, Japan, The
Netherlands, Norway, Sweden, Switzerland, U.K., and U.SA.
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