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Chapter I

This paper examines statistically the hypothesis that Korea experienced
‘artificial’ export-oriented development during the period 1961-1971.

It has been maintained by the UNCTAD (United Nations Conference on
Trade and Development) that exports, especially of manufactured goods, play
a key role in promoting the economic growth of developing countries.® In
order to bridge the trade gap and to induce efficient industrialization, it has
been suggested as well that, regardless of the size of the economy, industrial
exports should be expanded vigorously through ‘trade not aid’. Arguments
similar to the UNCTAD thesis have also appeared in recent literature.® The
first is that no other strategy is available except export expansion for
maintaining a high rate of economic growth. This is an ‘export or perish’
sort of mercantilist’s argument for export expansion. The second is that it
is feasible to promote economic development through exports, since there
may be substantial gains from export expansion through its favourable
effects on the domestic economies. An analogy for the second proposition is
that a slow rate of growth in exports is responsible for a slow rate of
economic development.

* The writer is Associate Professor of Economics College of Commerce, Seoul National University.
(1) UN: International Trade as the Primary Instrument for Economic Development, a resolution
adopted by UN General Assembly, 1961.
UNCTAD: Proceedings of the UNCTAD, Vol. IIl (E/Conf. 49/141 Vol. 1V) pp.42-84.
Raul Prebisch: Towards a New Trade Policy for Development, Proceedings of the UNCTAD,
Vol.2, 1964, pp.3-64.
H.G. Johnson: Ecomomic Policy Towards Less Developed Countries, (George Allen & Unwin
Ltd., 1967) p.26.
For ather references, see footnotes 9/,21/,28/,29/,95/ and Bibliography (1) and (2).
(2) There are too many to be listed. Analogies to the UNCTAD thesis offer much enlightment
as to hew a favourable payments position through exports may coincide with rapid economic
growth, although Keynesian income theory predicts differently. See Bibliography(1) and (2).
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No doubt, the UNCTAD thesis and other arguments for export expansion
are not specific as to the mechanics of the correlation between exports and
development or as to whether export expansion should be carried out within
the framework of comparative advantages or not. There is a need for some

specification regarding the structure of the export-oriented pattern of growth
and the justification for and/or limitation of export expansion under certain

conditions. The conditions of export-led, balancing or lagging growth should
be identified.

In this discussion of the export-development hypothesis, the Korean
experience raises some important issues both in theory and practice.

Since the early 1960’s Korea has pursued the UNCTAD proposition.
Ostensibly, economic growth and export growth were so parallel that one
may be inclined to believe intuitively that rapid growth of the economy as
a whole was induced by the high rate of export growth.® Encouraged
by this simple correlation, some hold a view that Korea’s recent economic
development is a good example of the export-oriented growth of present-day
developing countries. The Korean Government has also announced that it

will continue to pursue the ‘export-first’ strategy to maintain rapid economic
growth in the future.®

From this brief description of Korean experience of economic development
and exports, the following questions can be raised: (a) To what extent has

(3) The Seoul Kyungje (Seoul Economic Newspaper), 28th" December, 1972.

The Third Five-Year Economic Development Plan, 1972-1976, (Government of the Republic
of Korea, 1971,) p.22. _

Annual Presidential Address at the Blue House on 19th January, 1973.

The Seoul Kyungje, 14th January 1973.

S. Kanes-Thasan: “Stabilizing an economy—a study of the Republic of Korea” IMF Staff
Papers, March 1969.

Emerson Chaplin: “Success story in South Korea,” Foreign Affairs, Vol. 47, 1968-69, April
1969, pp.560-576.

E. Black: Speeches on “New Diplomacy in East Asia”, Tokyo, 17th Sept. 1968.

Le Monde, 11 Feb. 1969.

The Times, 18 June 1969.

I. Adelman (ed.): Practical Approaches tc Development Planning; Korea’s Second Five- Year
Plan (The Johns Hopkins Press, 1969) pp.257-276. See 19/ and Bibliography.

(4) Address of the President of Korea at the Conference of Korean diplomatic heads stationed
abroad, April, 1969. New Year Interview with reporter, 10 th Jan. 1969. Major Indicators of
the Third Five Year Plan (1972-76), 20th April, 1969. Korea Trade & Investment: the
KOTRA, p.11, 1969. The Annual Report of IBRD(1973). Other references are too numerous
to be cited. But especially see 19/.
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Korea bheen affected by export-oriented devclopment? and (b) Would it be
desirable for Korea to pursue export-oriented devclopment in the future?

One particular aspect of the Korean experience which deserves emphasis,
however, is that rapid cxport cxpansion has been carried out ‘artificially’.
Sectting targets of high cconomic growth and investment rates which were
incvitably accompanicd by a large trade gap, the Korcan Government
introduced forcign capital amounting to around 3. 5 billion dollars during the
period 1961-1971, and eventually came to regard any and all cxports as
desirable in narrowing the growing trade gap and servicing foreign debts. As
a result of this policy it appears that exports of uncompetitive goods have
increasingly been encouraged beyond the current and potential comparative
advantage lincs. From the point of view of resource allocation and economic
growth, factors of production scemed not to be efficiently used and, hence,
the argument that there can be unlimited cxpansion of exports has to be
carefully examined.

The characteristics of Korean export expansion thus require some
modification of the above questions as follows: (a) To what extent has
Korea been affected by export-oriented development through artificial export
expansion? and (b) Would it be desirable for Korea to pursue export-oriented
development through artificial export expansion in the future? The questions
posed here seem to be crucial to other countries,®® and if any developing
countries follow the UNCTAD proposition as seriously as those countries do,
they might also be forced to face the same problem in the future.

Before proceeding to the details of this paper’s argument, the following
points should be noted for ease in comprehension.

First, the analysis is carried out mainly in the context of a relatively

(5) For the definition of artificiality in export expansion, see page 25 and Chapter H; especially
Table 1-(1) and (2).

(6) J. Bhagwati: “The Theory and Practice of Commercial Policy: Departures from Unified
Exchange Rates” (International Finance Section, Department of Economics, Princeton
University, 1968).

I.S. Gulhati: “Economic Promotion through Import Entitlement,” Economic Weekly, May
1965, pp. 659-864.

N. Islam: “Economic Policy in Pakistan” in Towards Balanced International Growth, 1989,
Pp.219-243.

J. Bhagwati and 8. Chakhavarty: “Contributions to Indian Economic Analysis: a Survey,”
AER, Sept. 1969, p.66 (Part 2. Supplement, Surveys of National Economic Policy Issues.
and Policy Research).
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small developing country, and the consideration of world-wide welfare is
thus neglected.

Second, economic growth is defined as an increase in real cutput, and the
maximization of gross domestic product is here assumed to be a legitimate
policy goal.” Economic development is more broadly defined including the
structural transformation and changes of non-economic factors. In this paper,
however, economic growth and economic development are used interchangeably,
and often non-economic factors are given importance. Gross domestic welfare,
which takes into account the problems of pollution, income distribution, etc.,
is not dealt with.

Third, the assumption is also made that capital and technology are
internationally mobile.® The dual economy involving the subsistence
agricultural sector is not considered. Technical duality is also assumed away.

Fourth, throughout the paper, it is assumed that foreign demand for
export goods grows at a relatively fast and steady rate and that international
prices for all inputs and outputs except labour are given. World export
competition among the countries which pursue the export-first policy is not
considered here.

Fifth, the granting by developed countries of temporary preferences on
manufactured exports of developing countries are all assumed to be
exogenous variables constituting the enlargement of foreign demand which
is beyond the control of developing countries. It is also assumed that the
domestic markets of developing countries are usually protected by artificial
barriers against outside competition, and, thus, domestic markets are utilized
for inward-looking or import-substitution industrialization. In advanced
countries, investment in the domestic sector is not necessarily equivalent to
investment for import-substitution.

Sixth, much research work has been done recently on both the inward

(7) H. Chenery: “Patterns of Economic Growth”* AER, 1960, pp.624-625. A. Maizels: Industrial
Growth and World Trade, (Cambridge University Press, 1968) pp.24-40.
C.A. Cooper and R.E. Massel: Towards a General Theory of Customs Union for Developing
Countries (Rand Corporation, May 1965).
P.T. Bauer and B.S. Yamey: The Economics of Underdeveloped Countries (Cambridge
University Press, 1957) p.237.
(8 This assumption alleviates the difficulty of specifying the concepts of terminal capital
stock and discount rate of income, by enabling the optimal setting in advance of the
magnitude of foreign and domestic savings to be an acceptable objective function.
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and outward-looking development strategies of developing countries,” but
this paper studies the case of Korea, which is relatively small, and where
no empirical investigation has been conducted on the export-oriented
development path and its artificiality.

Seventh, Korea is here defined as the Republic of Korea which is the
official name (in the U.N.) of Korea, excluding, in a geographical sense,
the northern part of Korca (North Korea). It is assumed in this paper that
the possibility of territorial unification of the South and North does not exist
within the period under consideration and that the communique“® on the
possible commencement of peaceful contacts between the two regions on 4th
July, 1972 does not lead to the formation of a sort of economic integration
in the foresceable [uture.

Chapters Il and 1II formulate a model of export-oriented development and
work out a theory of ‘artificial’ comparative advantage. The theoretical
framework dealt with in these Chapters provides a basis {or the empirical
investigation in Chapters IV and V. In these chapters the formula to
measure the total factor productivity and the efficiency of artificiality in
export expansion are also given.

Chapters IV and V formulate an export- oru,nted development model for
Korea and evaluate statistically the extent to which Korea has developed
along an artificial export-oriented path. They examine also whether resources
have been wasted in the course of artificial export expansion. In evaluation,
special emphasis is given to the process of export-oriented development and
its artificiality, but both are treated synthetically. Chapter VI concludes

with a summary and some policy suggestions. The Appendices deal with

(9) H. Myint: “International Trade and the Developing Countries,” International Economic
Relations, 1969, pp.5-35; “The Inward and Quiward Looking Countries of Southeast Asia,”
The Malayan Economic Review, 1967, pp.1-13.

H.B. Chenery and L. Taylor:“Development Patterns among Countries and Over Time” RES,
1968, pp.391-416.
B. Balassa: “Development Strategies in Semi-Industrial countries,” IBRD and IDA, Econmic
Depeartment Working Paper, No. 34: “An Evaluation of the Strategy of Export-Induced
Growth in Norway”, with emphasis an the relationship between the exports of manufactured
goods and industrialization” IMF, Echomic Department Working Paper, No. 24, 1968. N.H.
Neff: “Export Stagnation and Autarkic Development in Brazil,” QJE, 1967, pp. 286-201.
D.B. Keesing: “Outward-Looking Policies and Economic Development”, EJ, 1967, pp.303-320.
See Bibliography(2)

(10) Refer to the details of the Presidential Address at the Blue House on the 4th July, 1972.
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compilation of the data in detail and provide validity tests of the artificial
export-oriented development model.

Chapter 11

Analysis of Artificial Export-Oriented Development

1. Controversies over ‘development through exports’

The interrelationship between economic growth and export expansion is
amongst the oldest themes in economic theory, but the views expressed so
far have shown a wide diversity.? Some view export as a prerequisite for
economic development. This positive view can again be differentiated into
several parts according to the extent of the role which exports may play.
In contrast, it has been contended that exports are a product of economic
development, and only a residual out of domestic surplus. The exlremists going
one step further against export cxpansion maintain that exports may in fact
play a lagging, or at most only a balancing role in economic development.
In moderation of these different arguments, it has also been held that
exports can speed up or slow down cconomic development, and that there is
no simple or one-directional causal link between exports and economic
development.

As such, discussion about the relationship between exports and development
has not been conclusive, and it is still bound up with the whole issuc of
trade and protection from which it scems not yet to have been properly
disentangled. Issues involved in this complication include: the principle of
comparative advantage versus tariffs, or international specialization versus
autarky (protection), foreign versus domestic demand (or market), export
expansion versus import substitution, trade theory versus growth theory,
statics versus dynamics, balanced versus unbalanced growth, agricultural
production versus manufacturing (especially their demand elasticities and
input-output variations), and outward versus inward-looking industrialization,
along with those issues of terms of trade, international inequalities, and
export instability. In addition, such economic conditions as the size of the
nation, the rigidity of its economic structure, the stage of its economic

development. the presence of a dual economy, the geographical situation and

(11} See Bibliography (1).
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natural endowments, as well as sociopolitical factors should be included in
‘a list of such complicating factors.?®

Another puzzle with regard to the role of exports in economic development
is concerned with the hazy concept of comparative advantage and the
incompleteness of economic theory itself.9® The present body of economic
theory does not precisely deal with the problems of exports, just as J.
Robinson points out that economics face a second crisis because it cannot
solve the problems concerning the contents of employment, pollution, energy,
differential inccme between the rich and pcor, and the like.* Present
international trade theory does not properly tackle the problems of the
creation of export industries, the status of export management, foreign
marketing, multinational corporation, foreign direct investment, joint ventures,
the magnitude of foreign demand, and disaggregated export commodities.
Although these factors, jointly or separately, may critically affect the role
of exports in an open economy, this question of exports is still in the middle

of theoretical discussion, and no clear empirical solutions have yet been
provided.

In a sense, all these issucs are related to investment allocation among
various sectors of the economy(which differs from the choice among various
projects within a sector, or the choice of techniques for a particular project),
and this will depend on the strategy for development. But few investment

“criteria have yet been put forward satisfactorily for capital allocation between
the export and domestic sectors. ®

In this paper, an attempt has simply been made to approach the export-

(12) As an important reference, see J.M. Therberge: Economics of Trade and Development
(Wiley, 1968).

]. Robinson: “The Need for a Reconstruction of the Theory of International Trade” in
International Trade and Money edited by M.B. Connolly and A.k. Svoboda (George Allen
and Unwin, 1973), pp. 25-28. She argues that “there is no branch of economics in which

a wider gap exists between orthodox doctrine and actual problems than in the theory of
international trade.”

(13)

J. Robinson: “The Second Crisis of Economic Theory” a paper in honour of Richard T.
Ely, AER, May, 1972, pp.1-9,

H.B. Chenery: “Comparative Advantage and Development Policy,” AER, 1961, pp. 18-51.
D.W. Slater; “World Trade and Economic Growth: Trends and Prospects with Applications
to Canada” in World Trade and Trade Policy (University of Toronto Press, 1968) p. 52.
H.B. Chenery (ed.}: Studies in Development Planning (Harvard University Press, 1971),
Part II: International Trade and External Resources, pp. 89-218.
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development hypothesis from the angle of an export-oriented pattern of
growth, (since one of cur main tasks is to examine to what extent has
Korea been affected by export-oriented development). Export-lagging or
balancing growth can also be analysed by this approach simultaneously. The
process of export-oriented development itself scems to embody dynamic
reconciliation of exports and development of the sort that Lamfalussy,
Beckerman, Caves, Kindleberger and others apply in their analyses of the

problem. %
9. Mechanics of export-oriented growth

Traditional tradc theory seems to admit, though implicity, the possibility
of export-oriented development in any country. According to the dectrine of
comparative advantage, a country, regardless of the stage of development it
is in, will gain through a higher real income if it is engaged in international
trade than othcrwise. In other words, traditional trade doctrine is implicitly
optimistic about exports and growth, and recommends international
specialization along the lines of comparative advantage. Some components
of this doctrine attempt to regard exports as a determinant of growth itself,
and see exports (even those of primary commodities) as a powerful engine
of growth. It has been maintained in this doctrine that since the export
market tends to provide possibilities for the maximization of output, it would

presumably permit a rapid rate of growth.®?”

Nevertheless, traditional trade theory does not explicitly mention the whole
structure of export-oriented growth. The detailed mechanics of export-oriented
patterns of growth remained unexplored until 1960. Since then, some export-
led models of economic growth have appeared in the literature. Among

(16) Especially see R.M. Stern: Foreign Trade and Economic Growth in Italy(Praeger, 1967) in
Bibliography (2.

(17) As G. Haberler and others argue, the classical theory of comparative cost seems to contain
the elements of change in factor availability which result in increasing production and
income although these changes come gradually. The doctrine of comparative advantage is
also said to recognise the simultaneous increase in production and income in both the export
and domestic sectors, It has been visualized that as the export sector expands, the domestic
sector is stimulated simultaneously. G. Haberler: “Comparative Advantage, Agricultural
Production and International Trade” in Economics of Trade and Development (ed) J.D.

Theberge, op. cit., pp. 168-187.
P.T. Ellsworth: The International Economy (Collier-MacMillan, 3rd Edition, 1964), pp. 59-

180.
UNCTAD: Proceedings of the UNCTAD (Vol. 1V, Sales No. 64.11. B. 14 Trade in-

Manufactures), 1964, p. 42.
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export-oricnted development mecdels, such models as the vent-for-surplus, the
export-base, the staple, the foreign-trade-multiplier, the Kindleberger, the
Haring, the Lamfalussy, and the Beckerman models are noteworthy.® These
models vary extensively in terms of rigour in presenting key variables and
of policy implications, in describing the relationship between export growth
and the growth of real income, and in showing the difference between
productivity growth and export expansion, This is because these models
were derived initially frem the different experience of ‘newly settled regions’,
tropical areas, and such advanced countries as Britain, the Netherlands,
Belgium, and other EEC countries.™ It is common, howcver, in these
models that the direction of causation goes first from exports to the internal
cconomy, and later in just the opposite direction. Common fecaturcs of these

modcls are depicted as follows:

Figure 1 The Process of Export-oriented Growth
e (B —
j ]
e P R
( Comparative factor | . actual economic |
I productivity in the (1) 1~—-—( 2 )——| growth !
| export sector i | exports | (AGDP)
e (I ‘ R

S

{Arrows do not indicate the income flow but the direction of
causation. The same will be the case throughout this paper.)

Figure 2 The Process of Export-oriented Growth
j (3) . .

I comparative factor | actual | }
| productivity in the |—(1)—] = (2)— |
| export sector ] exports = |
: £conomic |
(18> @ growth |
n 1 . R — (HGDP) !
| factor productivity | | actual :
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sector ‘ f output J
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Figurc 1 describes diagrammatically the process of  export-oriented
development, and Figure 2 cxpands Figure 1 to show a two-sector model.

(18) See Bibliography (2).
(19) Same as 28/.
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‘The existing theory of export-oriented development cxplains the flows (1)-
(8 in detail, whilst the theory of comparative advantage deals mainly with
(1-(2.

The ecssential process of the export-oriented development can be indicated
as [ollows:

Route (1) Total factor productivity in the cxport scctor affect sactual exports

In cxplaining route (1) in Figures 1 and 2 it is cxplicitly assumed in
all export-led models (ef. particularly those of Lamfulussy and Beckerman)
that the income and price elasticitics of world demand for exportable goods
arc high (i.c. export clasticity optimism). It has also been cmphasized that
a high rate of export cxpansion depends on the rapid and steady growth of
forcign demand over time. When future demand prospects are good in
forcign markets, entrepreneurs arc motivated to increase their cxports
vigorously and to take measurcs to expand the rate of productivity increasc
per unit of input.

But cxport performance may not depend on the world market factor alone,
but also on the intcrnational competitivencss. It is important to identify the
main factors determining the international competitivencss of cxportable goods.
According to the trade theory so far expounded, they are:

labour productivily, wages, unit capital costs, total costs including costs of imported
goods, prices (the Ricardo-Mill theory), choice of exchange rate

factors of production or natural endowments (the Heckscher-Ohlin theory)
availability of total factors (the Kravis theory)

labour skills (the Keesing theory), technology (Johnson stresses), managerial
skills, R & D, and economies of scale

product cycle and export marketing (the Hirsch theory)

home demand, similarity in the demand patterns of trading patterns(the Linder
theory) or degree of industrialization

population, domestic product, preferences, and distances (the Linnemann theory)
non-economic factors such as tastes, good will, cultural relation, continuity of

shipments, specification, and ownership relation

All the factors mentioned above may be combined to determine the
comparative competitiveness of exportable goods in the world market. The
crucial question is; which arc the dominant factors, and to what extent do

they determine export expansion? Comparative competitiveness appears to
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be the outcome of a number of factors, some measurable, others not.

In most of the export-led growth models, however, it is assumed that
‘export expansion depends upon price competitiveness, which again depends
upon comparative factor productivity (total or single). It is imperative in
thosc models that factor productivity in the cxport scctor is assumed to
incrcase faster than such other variables as wages, capital costs, ctc., which
arc inversely corrclated to price competitiveness. In the case of a small country
factor productivitics of competitive countrics which produce the same or
similar goods are all exogenously given, and, hence, factor productivity in
the export scctor alone can be utilized to represent comparative factor
productivity for practical tests. As for a devcloping cconomy, factor
productivity may well mean {otal factor productivity rather than single
(labour or capital) factor productivity. This is because in such an economy
total costs of preduction may play a more important role in affecting prices
than wagc or capital costs alone. Total costs consist of total labour costs,
interest charges, the cost of imported goods (raw materials, intermediate
products, and capital goods), and others.

The relationship between exports and such cxport-promoting factors as
productivity and pricc competitivencss merits some symbolic explanation. At
first, assume away demand factors in the two country model and supposc
that export prices(assumed to be cquivalent to costs) are a function of total
factor productivity.

PRI=PRICPRVE) vrorvevireniemneensenssnesinsanesesiinenesn s ens (2)
PRI =PRI (PRVI) wvveerieieeiniiie s sonasians s esnienns (b
where PRI°, PRI'==export and foreign prices respectively of exportable goods.
PRV, PRV/=total {aclor productivity in the export sector and foreign
countries respectively.
Differentiatirg (a) and (b) with regard to time, t, and transforming them,
one obtains:
d PRIF _ d PRFF  d PRV*

e L L L R T T T T T R

& T APRV T dr (©
Then,

1 dPRF 1 dPRF  dPRV cerevreennen (d)

"PRE°T & T PRF " d PRV dr «

d PRIf _ dPRIf . ,dw,PR‘/yr, ................................. (C)

T4 T d PRVS dt :



sl L B A3
1 dPRE I dPRU _dPRVI ,
Then, BRI d T PRI T dPRYS g e 0

If a dot(+)indicates diffcrentiation with regard to time, and if the clasticity
of preductivity with respect to prices, v/, 15 defined as:

PRE | d PRV
PRV g pRE YT

PRIe- E}EF V!,)R',,Yv ................ o)

then, PRI- PR T e s 9
: PRI7 PRV/ .

PRI —- .P RVT . g T ‘h b}

A more meaningful concept would be the reciprocal clasticity s= 3 clasticity
of prices with respect to productivity. This would lead to:
opjen. & PRI
PRI=prve

_ PRIF / PRV®  d PRI
T PRV ( PRIE  d PRV® 1}/ RV
PRI

= PRV CSYPRVE coveeiiiiienen it )

-PRV®

d PRI
d PRV’
_ PRI ¢ PRV/  d PRV \ 0.
~prve (orr g pryr ) PRV
PRI
PRV

and PRI =:- PRV’

(IYPRV certiiinen e o

If the rclative price, o, between PRIF and PRV is defined as 1;];11; , then

(PRIf)PRIe — PRI ’PRI/\

(PRI Y?
__PRE  PRU .
R O PRI s a4

From herc on we neced to consider

6 _PRF _PRPC T
g = PRI T 0
So. b o PRVE . PRVI o

. p =g I)R Ve Ky PR Vf ....................................... m}

1t follows that

PRV PRV
o0 e > b
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This means that %—->0, i.e., price competitiveness tends to decline if

R Ve . . PRVS . .
1}%‘:~ decreases since <0 presumably, assuming that " 55y, is given

for a small country.

For the purpose of brevity in our econometric work, the following

cquations are employed.:

EXP==EXP(WDE, PRU/PRI, ) ++veereeresreenecinmnininienns o
PRIF==PRIFCPRVE, u2)eeeseessuiimiiaiintit st (2
where EXP=exports
WDE=world demand for exportable goods

u=residual or error terms

(All the variables are cxpressed in rcal values throughout this paper).

In a two-sector model as in Figurc 2, PRI° may be affected by PRI, the
domestic prices of the commoditics similar to export commodities, which are
also endogenously determined. As a key determinant in the change of the
general level of domestic prices, MOS._,, lagged money supply relative to
GDP_,, lagged real gross domestic output may be included. The inclusion
of (MOS.,/GDP.)) is sclf-cvident. Moncy supply affects the price level (if

£20) Lamfalussy ireats the relationship between productivity, prices and export expansion in a
unique way. Assuming that money wages are increasing at the same rate in ali of the
relevant countries, an increase in productivity in the given country results in a relatively
less rapid increase in its domestic prices and, thus, in an improvement in its international
competitive position. In symbol form, he expresses this relationship as follows:

EZ(E[;%MP =8 (PRV -3,

foreign money wages (FM W) over the rate of increase in foreign labour
. DMW
Tvity F) ] —e , Jp—
productivity (FPV), that is, N W/ FPV

d1=halance of payments effects coefficient (5;,>0)

As in Lamfalussy’s model, Beckerman maintains that rapid productivity growth (PRV)
relative to wage limits the upward movement of the price level (PRI?), that is, that there
is a negative relation between productivity growth and increases in the general price level.
He further argues that if domestic prices of exportable goods (PRI?) becomes lower
relative to those of foreign goods (PRI/), exports{EXP) are stimulated and expanded. In
symbol form:

PRI4{=WAG—PRV

EXP=a+b(1-—PRIS;PRI") (8>>0)
See R.M. Stern, op. cit., pp.56-67 in Bibliography {2).
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there is no mass uncmployment), but it in turn is no doubt partly alfected
by the general cconomic condition. That is, some portion of an increase in
the moncy supply can be attributable to a total output increase. Therefore,
the money supply in rclation to cutput, not the money supply itself, is a
reasonable variable to introduce. Here, the concept of the moncy supply is
interpreted in a broad scnse by including money in circulation, demand
deposits, and time deposits.

Thus, instead of equation (2), we have:

PRI=PRIF{PRV,PRIC1,) wrevereeerennarieienaieaiiaiaieeneanannienae ‘)
PRI‘L_—_PRId<PR ‘/yd,ﬂﬁ!OS. 1/GDP 1 “3‘) ......... O T R 13>

Route (2) Exports affect economic growth

Exports thus cxpanded play a crucial role in promoting cconomic
development. As to the effects exports have on econemic growth, varicus
explanations have becen given.?? Some formulate export-growth routes in
rather different ways from ours. Although they differ somewhat in the
channels through which exports are assumed to influence economic growth
these models share some essentially common features, 22 as shown below.
Proposition (1) Exports affect imports

As in most of the export-led growth models, onc of the principal functions
of cxports is assumed to be that of buying imports. Especially in developing
countrics, foreign cxchange ecarnced from cxports is regarded as an intemediate
good to be used for importing capital goods, intermediate products and raw
materials (althcugh additional recal resources for investment arc not induced

by exports themselves when domestic resources are converted into foreign

(21) As recent examples, R.E. Caves lists the following as effects of exports on economic
development: skilled labour and eatrepreneurial skill, ccancmies of scale in production,
social overhead capital, transport facilities, shipping capital intensity, productivity, and
distribution of personal income for saving. See his article, “Export-led Growth and the New
Economic History,” 7rade, Balance of Payments and Grewth edited by J. Bhagwati, et al
(North-Holland, 1971) pp.403-442. On the other hand, W.M. Corden shows impact effect,
free trade effect, substitution effect, income distribution effect, and factor-weight efiect.
See his article, “The Effects of Trade on the Rate of Growth” in Induction, Growth and
Trade edited by W.A. Eltis, M.Fg. Scott and J.N. Wolfe{Oxford, Clarendon Press) pp. 117
~143.

(22) The essential relationship between expert expansion and cconomic grewth, especially
following the Lamfalussy, Beckerman, Caves, and Stern type of export-growth model, is
indicated below. Especially see R.M. Stern: Fereign Trade and Economic Grewth in  Italy
(Prager, 1967).
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resources). Capital goods, intermediate products, and raw material imported
from abroad arc espccially unattainable through domestic natural resources,
skills, technology, and scale of production. Domestic production, being
largely traditional in structurc and technique, is unable to provide all the
means for the transformation of developing countries.

In addition to export carnings, foreign capital inducement is also an
important sourcc of imports. Foreign capital imports may raise the growth
of the gross national product if the productivity of foreign capital exceeds
the interest rate that must bhe paid to the forcign lender.®® In initiating
cconomic growth in developing countrics via exports, forcign capital plays
this crucial rolc as an acupuncture, breaking the vicious circle of exports.
increasingly necded to offset imports.

We have, thus:

TMP-=EXP 4 FEKA coreeritrecainiiniiiiiiiiimiinii. D
where IMP=imports
FKA={oreign capital inflow

The above identity (4) represents a constraint on a country’s ability to
acquire imports®® and considers that imports could stem from changes on
the supply side. It should be noted, however, that autonomous forces on
the demand side do not always lie behind import decisions in devcloping
countrics. Hence, the demand function has also been adopted in the derivation
of the export-oriented model, but, since demand and supply factors cannot
he handled in the same cquation, ®® two separate rclationships are employed

(23) B.F. Massell: “Exports, Capital Imports and Economic Growth,” KYKLOS, XVII, No. 4,
pp. 627-634.

R.E. Caves: “Export-led Growth,” Harvard Institute of Economic Research, No.65, 1969,.
p. 14.

(24) A. Maizels: Exports and Economic Growth of Developing Countries (Cambridge University
Press, 1968). '

(25) Both Lamfalussy and Beckerman explicitly employ these recursive effects of exports .on
investment in their models. Kindleberger refers to this relationship also. Kindleberger's
qualitative export-led growth model, in somewhat more detail, consists of a number of
different sub-models. But these different sub-models are combined to depict the possible
connections between exports and investment. In the case of full employment, Kindleberger
argues that export expansion will shift resources from less productive sectors to the export
sector or its ancillary industries for investment. On the other hand, if there is un- or
under-employment, expanded exports will directly increase the opportunity of investment by
utilizing surplus productive resources. The vent-for-surplus theories which combine staple,
export base, and unlimited labour models together maintain that, when starting off with a
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-as follows:

IMP =IMP(GDP, )« vveereveesnrsenuneeniieiititecanieennierantnne ()

In cquation (5), GDP is assumed to be the main factor which determines
import demand. This variable can again be disaggregated into domestic final
usc of certain products (DFU), intermediate use by producers (IUP) and
the re-export of imported goods (RIG).

IMP=IMP(DFU, TUP, RIG, ;) rsreeeressersresrmsemsasiarssean. (5

Proposition (2) Exports affect investment

The increase in imports (especially of capital goods, intermediate products
and raw materials) financed by export carnings and forcign capital inflow
is a joint source of supply for an incrcasc in investment along with domestic
savings. But, investment is determined by the demand side also as Lamfalussy,
Beckerman and  Kindleberger —strongly argued. As exports increase, the
capacity to produce export goods tends to incrcasc in the course of export-
oriented growth. Pressures on the productive capacity of export industries
may in turn improve investment opportunities and stimulate investment in
the export sector. The increase in exports initially stimulates investment duc
to the accelerator cffects, ¢

Increased cxports may expand investment activity in the non-export sector

considerable amount of surplus resources, developing countries are able to enjoy a virtually
costless means of increased investment which does not require a withdrawal of resources
from domestic production, but merely a fuller employment of semi-idle productive rescurces
(This argument is of course based on the assumption that the world wants to buy the good
which the surplus productive capacity can produce). In foreign-trade-multiplier-models
which are associated with an economy with unemploved or under-employed resources,
exports are assumed to be comparable to investment. Therefore, an increease in exports
results in a multiple increase in domestic income depending upon the size of marginal
propensities to consume and import. Especially see A.G. Ford; Gold Standard 18830-1914.
Britain and Argentina(Qxford Clarendon Press, 1962), pp. 111-113.
“26) Besides the accelerator type of determinants for investment there is a multitude of factors
affecting investment behaviour, all of which cannot be incorporated into one investment
function. None of the existing theories alone can adequately explain the time path of
investment expenditure. The investment theories so far expounded range from the Keynesian
notion of the marginal efficiency of capital to the induced investment theories such as the
accelerator principle mentioned in the above interaction model, to the Schumpeterian
innovation theory, and to the anticipatory-realization approach and capacity utilization
models. Without elaborating on this diversity of investment theories, the present study
simply attempts to explain the determinants of investment in producers’ behavioural terms
with regard to demand.
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as well as in the export sector. The export industry’s material inputs and
income spent for the purchase of consumer goods may affect other domestic
industries. Whether these favourable linkages are in fact made within the
domestic economy is influenced by engineering differences among export
commodities’ production function over the input-output range. This point
was particularly stressed by Caves, North and Baldwin.®”

In the process of export-oriented development, it is assumed that export
expansion may result in an associated increase in domestic savings.®® This
could occur if the propensity to save in the export sector is higher than zero
and that in domestic sector. In such economies, an increase in exports would
reduce the savings gap as well as the trade gap via a multiplier or by a
reallocation of given full employment output. When the export sector is
relatively advanced and efficient, the effects of exports on domestic savings
should be taken into account. Domestic savings thus increased tend to affect
investment accordingly.

The above argument produces the following identities and equations for

brevity:
INV=SAV A4 (IMP—EXP) +eveereriemrerimmnninsneeiiniininin, ®)
INVe=INVe (EXP, Ug)everrrrnaees N )
INVE=INVE (GDP?, GIDIP?, ttg)eweveerereersrsennsmmmniimniiinii (8)
INV=INVELINVE ceeieiniiriniiiisini it )
SAV=SAV(EXP, (GDP ~EXP), tr7)eeseresreeriorsrsirensnionnns ao

(27) R.E. Caves: The Canadian Economy: Prospects and Retrospect (Harvard, 1959) J. Levin:
The Export Economies: Their Pattern of Denelopment in Historical Perspective (Harvard
University Press, 1960); S.D. Neumark: Foreign Trade and Economic Development in Africa.
D.C. North: The Economic Grawth of the United States: 1790-1860; “Location Theory and
Regional Economic Growth,” JPE, June 1955, p.154. R.E. Baldwin: “Patterns of Development
in Newly Settled Regions,” MS, 1956; “Export Technology and Development from Subsistence
Level,” EJ, March, 1963. G.M. Meier: International Trade and Development (Harper and
Row, 1963) pp. 151-91.

(28) Lamfalussy particularly stresses the response of saving to an increase in the rate of growth
of income generated by export expansion. By this emphasis, he explains why induced
increases in imports may not hinder the balance of payments and, thus, economic
development as a whele. So long as exports keep rising he believes that there are
self-reinforcing tendencies for a country to maintain its rapid rate of economic growth
because sufficient domestic savings are induced. Equation (10) for the exports-savings
relationship is deduced from this argument. See also J.K. Lee: “Exports and the
Propensity to save in L.D.C.’s,” EJ, June 1971, pp. 341-251: Lee tested Maizel’s hypothesis
(SAVi=d-+e (GNP—EXP:)+ (EXP)+u for 28 countries and concluded that, in all but
three countries, there was likely to be an association between export and savings in primary-
exporting countries.
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where INV=net investment embodying advanced technology

INV*=net investment cmbodying advanced technology in the export
sector

INV?=nct investment embodying advanced technology in the
domestic sector

SAV=domestic savings

iXP, GDPe, GDP?=rate of change in exports, GDP¢ and GDP?
respectively

In the coursc of export-oriented development, an increase in investment
generated by export cxpansion is assumed to result in an increase in the
physical expansion of productive capacity and, conscquently, in an increase
in production and income in the cxport scctor(Because this study is not
concerned with the problems of developed cconomics, it may be relevant to
assume that potential output capacity is cquivalent to income gencrated).
Since domestic investment increases when exports expand, as shown carlier,
production and income in the domestic scctor arc increased accordingly in
the process of export-oriented development. An incrcase in the products of
both the export and domestic sectors is cquivalent to an increase in the gross
domestic product for a country as a whole. In export-oriented growth path,
the gross domestic product of the export scctor is assumed to grow at a
faster rate than in the domestic scctor.

In formulating a production [unction a controversy cxists over whether it
is necessary to include a labour term.®® In this study, however, the usual
Cobb-Douglas type of production function is assumed. In these equation,
other important factors of production such as skills, cntreprencurship,
technology, and cconomics of scale arc assumed to be embodied in capital
and labour. In addition, this involves the assumption that cven if substitution

.

(29) It is usually maintained that the labour force in developed economies may well constitute a
limiting factor in accelerating economic growth so that the production function may form a
labour-requirement. On the other hand, it is argued that in the case of developing economies
capital may very well be the scarce factor which limits output by being the first to become
fully utilized, and, hence, the Harrod-Domar model appears to be justified. This theory is,
however, challenged by others which assert that an increase in capital is not (o be considered
a sufficient condition for an expansion of output in developing countries where other factors
of production, e.g., availability of skilled labour, entrepreneurship, technological innovation,
size of markets, etc. tend to be in short supply. It is again criticized for its inclusion of a
fixed coefficient and, thus, its exclusion of the possibility of substitution between lahour and
capital as in the Cohb-Douglas and the variable elasticity of substitution production functions.
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between capital and labour is possible in production, no substitution in fact
occurs, Furthermore, constant capital-output ratio rules out any possibility of
shifting investment from less productive to more productive arcas.

We have from the ahove discussion:

GDP=GDP (KAS?, LAB?, tg) ++eeoreereerrarvimiainniiiiin, $8))
GDPI=GDP? (KAS?, LAB?, ttg) ++esressresrservrmmnniniiciiinninn, a2
GDP:=GDPe4-GDPAeeviiiiiiiiiiiiiiiiiiiiiiiii i s (13)

where GDPe=gross domestic products in the export sector
GDP4=gross domestic products in the domestic sector
GDP=gross domestic products
KASe=capital stock in the export sector

=3 INV,
=]

KAS?=capital stock in the domestic soctor
LAB¢=labour force in the export sector
LLAB?=labour force in the domestic sector

Route (3) Production (or investment) affects productivity

Thanks to a rise in production and investment mainly in the export
sector, productive capacity and total factor productivity in the export sector
is assumed to improve as a whole as Lamfalussy and others did (both are
assumed to grow by a certain proportion).® This process is realized in the
long-run.

Usually the export sector is the most modernized and pioneering sector
and is sensitive to changes in thc world market. This is because cxport

(30) It is considered in Lamfalussy’s model that an increase in productivity is mainly due to the
working of modern machinery which is incorporated in new plants. Beckerman also contends
that productivity gains are assumed to arise from high rates of capital formation because
such technological change is embodied in new plants and equipment, and that productivity
gains also stem from the fast growth of output due to large-scale economies. This proposition
was supported by the study of Fabricant and other international comparisions which
suggested that it is legitimate to assume the production-productivity relationship. These
studies are concomitant with the classical and Marxian models assuming that capital

- accumulation permits technological progress and, hence, factor productivity.
Fabricant; “Basic facts on productivity change,” (NIJER Occasional Paper 63, 1959).
e Bl ¥« TR & BBEEE P ). THPERRIY., 1968, p. 968.
W.W. Lockwood: Economic Development of Japan; Growth and Structural Change, 1868~
1938 (1954), p. 309.
B. Higgins: Economic Development, (Constable, 1959) pp. 90 and 109.
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industries are continually exposed to world competition, and if they are to
survive they must be efficient and meet world quality standards. Successful
export performance contributes to intensive domestic competition, and the
morale-boosting effects cause domestic industries to double their efforts. As
a results, there may occur a switch from a defensive to an aggressive
attitude towards export and domestic industrial activities. Advanced technology
abroad is usually absorbed through the export sector into the domestic
industrics, and in the domestic sector itself, incrcase in investment and
production may causc productivity growth. !
Thus, we have:
PRVe=PRV(GDP¢ or IN Ve, thyg)errerreeeersemmrmnirnmnieniniainn, (14
PRVI=PRVIGDP! or INVE, 1) eweereveereesmrerersneionecsensens a1s)
where PRV¢=rate of change in total factor productivity in the export
scctors
PRVé=rate of change in total factor productivity in the domestic
sector
IN Ve=rate of change in investment in the export sector
IN Vé=rate of change in investment in the domestic sector

Putting the above cquations together, wc can obtain the following
statistical model:
(1) Export demand function
EXP=EXP (WDE, PRI//PRI°, u;)

(2) Price function for the export sector
PRI‘=PRI¢ (PRV¢, PRI, u,)

(31) A functional relationship between rate of growth of pro- pgy
duction (or income) and rate of growth of productivity
may, however, vary from one economy to another according 5

to such factors as investment ratio, technical progress, :
PRV' =RV’

and capital deepening or widening. The beside diagram (GDP, w3
» Y

shows that the slope would be flatter and the intercept
lower for an economy where investment is capital widening PR‘(’G:L;RV\
Uy

and where the labour supply is growing fast. It would
be different, however, for another economy in which the
economic conditions are in strong contrast. A shift from
PRV to PRV’ would have a significant effect in reducing o Gop
an increase in income in an economy previously moving

along PRV,
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(3) Price function for the domestic sector
PRI¢=PRI¢(PRV?, MOS_;/GDP_;, uy)

(4) Import supply identity
IMP=EXP+FKA

(5) Import demand function
IMP=IMP (GDP, u,)

(6) Investment supply identity
INV=SAV + {IMP—-EXP)

(7) Investment demand function for the export sector
INVe=INV(EXP, ug)

(8) Investment demand function for the domestic sector
INVE=INVI(GDP?, GDP*, ug)

(9) Investment identity
INV=INV¢+INV?

(10) Savings function
SAV=SAV(EXP, GDP—EXP, u,) _

(11) Production function for the export sector (or the export supply function)
GDP==GDP*(KASe, LAB®, us)

(12) Production function for the domestic sector (or the domestic supply function)
GDP!=GDP¢ (KAS?, LAB3, ug)

(13) Gross domestic products identity
GDP=GDP:+GDP?

(14) Productivity {unction for the export sector
PRV¢=PRV(GDP* or INV®, u;

(15) Productivity function for the domestic sector
PRVI=PRV!(GDP? or IN V4, u,))

where:

EXP=exports
WDE=world demand for exportable goods
PRI=prices «
PRV=total factor productivity
MOS=money supply
IMP=imports
FKA=foreign capital
GDP=gross domestic products
" INV=investment
SAV=domestic savings
KAS=capital stock
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LAB=labour force

u;=residual or error terms

. indicates the rate of change whilst

e.d.f. reflect the export, domestic and foreign sector respectively

-1 lagged a period

The logical ordering of this model is largely recursive except INV-GDP,
and onc useful way of representing this structural system is by means of a

Figure 3 The Flow Diagram of Export-oriented Growth
KA
PRV u (XRS) “f“iB“
o
-3 PRVe —> PRI* = INV® =3 PP
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flow diagram as shown above. In this flow chart, the arrows indicate the
direction of the influence. Variables inside the parallelogram are endogenous
and those outside arc exogenous. In this chart, variables have only a onec-
way connection to others. Certain variables(JNV and GDP) arc determined
by mutual interaction; that is, they receive as well as impart influcnces.

Equations (1), (2) and (3) in the above model explain routes (1) and
(5) in Figurc 2. Routes (2) and (6) in Figurc 2 are concerned with
equations (4)-(18), and routes (8) and (7) with cquations (14) and (15).
Equation (2) is related to route (8) in Figure 2 whilst cquation (8) is
related to route (4).

In speaking of a model for export-oriented development, it should be
mentioned as explained carlier that the above cquations constitute a core for
an cxport-oriented pattern of growth, but some of them can vary in
accordance with the characteristics of the cconomy concerned. It is thus
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necessary to modify some cquations and variables when the above model is
applied to a certain cconomy. Before claborating on the above model to fit
the Korcan cconomy, thercfore, a fuller explanation of the most important
modification of cxport-oriented development is called for. This includes
artificiality in cxport cxpansion and its comparison with domestic market-
oriented development.

3. Artificial elements in export expansion

(1) Internal balance and artificial factors in external halance

Historically, some cxport cconomies such as the carly U.S.A., Australia,
Canada, and New Zealand as well as the Netherlands, Belgium, and other
European countrics of the present time were able to develop into balanced
and broadly productive economics by cxporting primary and manufactured
commodities. These cconomics were strongly dependent for continued growth
upon the sustained expansion of their export industries, and without that
expansion they could not have had such a high rate of cconomic growth.

Other developing export cconomies failed, however, to reach the stage of
autonomous primary export-propelled development. Most of the present-day
developing countries arc classified in this category. In these ‘export
cconomies’ it was obscrved in the 19th and carly 20th centuries that
cconomic development was not ‘led’ but ‘lagged’ by cxport cxpansion of
primary products.®® (One may call them ‘old export economies’ in
comparison with the ‘new export cconomics’ that cxport manufactured goods
and enjoy a relatively high rate of cconomic growth). Main causes of such
a result were allegedly listed as the low pricc and income eclasticities of
demand for primary products in world markets, systematic forces at work
tending to diminish benefits from cxports duc to deteriorating terms of trade,

(32) R. Nurkse: “Pattern of Trade and Development,” Wicksell Lecture (Stockholm, 1959),
“International Trade Theory and Development Policy” in Fconomic Development for Latin
America (edited by) H.S. Ellis (St. Martin’s Press 1961); “Some International Aspects of
the Problem of Economic Development,” AER, May 1952.

G. Myrdal: An International Economy: Problems and Prospects (Routledge, 1959); Rich
Lands and Poor: The Road to World Prosperity (Harper and Row, 1957), Development and
Underdevelopment; A Note on the Understanding of National and International Inequalities
(Cairo, National Bank of Egypt, 1956).

R. Prebisch: “Commercial Policy in the Underdeveloped Countries,” AER, May 1959.

H.W. Singer: “The Distribution of Gains between Investing and Borrowing Countries,”
AER, May 1950, pp. 473-85.
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savings and import leakages, rigid cconomic structurcs tied up by non-
economic factors, thercby creating ‘fossilized’ technology and an ‘economic
enclave’, ctc. ¥

Entering the late 20th century after a long and dismal journcy towards
import substitution, developing countrics have come to recognise again
the importance of cxport cxpansion, this time of manufactured goods®®.
UNCTAD and other UN organizations including UNIDO initiated the
argument that cxports of manufactured commodities are a key both to
escaping from an increasing trade gap and to facilitating the efficient
industrialization of present-day developing countrics. This change of
development stratcgy has stemmed from a revision of the view that large scale
import substitution is an effective mcans for growth. But, more important,
the balance of payments of any devcloping country requires new sources of
foreign exchange in order to avoid increasing the foreign exchange deficit
and the debt servicing charges. @9

Recently, a new trend in export cxpansion has been in evidence. Because
of the recognition of the advantage of export-oriented development through

(33) H. Myint: “The ‘Classical Theory’ of International Trade and Underdeveloped Countries,”
EJ, Jan, 1958, pp. 317-337; “An Interpretation of Economic Backwardness,” OEP, June,
1954, pp. 132-163; “The Gains from International Trade and the Backward Countries”
AER, June, 1951.

P.]. Lloyd: International Trade Problems of Small Nations (Duke University Press, 1968).
M.C. Wallich: Monetary Problems of an Export Economy: The Cuban Experience, 1914~
1947 (Harvard University Press, 1950).
I.V. Levin: The Export Economies: Their Pattern of Development in Historical Perspective
(Harvard University Press, 1960).

(34) See Bibliography (3).

(35) The stimulation of manufactured exports has received particular emphasis in order to meet
these requirements, especially when compared to exports of primary products. This is
because of the change in world production and consumption patterns, where primary
materials play a declining role in a new and different international specialization, implying
that light manufacturing industries should be established in a developing area. In fact, the
price and income elasticities of demand for manufactured goods are higher than those for
primary commodities in the world market. In addition, it has also been asserted that
manufactured exports may generate industrial development since the growth contribution of
investment in the industrial sector is higher than that in the primary sector, and the
linkage within manufactures is closer than that in agriculture and mining. Of course, these
facts must not be taken to imply that primary products have lost their position as one of
the main sources of foreign exchange earnings for developing countries. It can only be said
that while the volume of primary exports is undoubtedly increasing, the foreseeable rate of
growth is generally considered insufficient to make a major contribution toward meeting the
import requirements of developing countries. See P.G. Elkan: “How to beat backward: The
Case for Customs Draw-back Unions,” EJ, March 1965, pp. 44-62.
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manufactured exports and the nced to cope with the debt-servicing problem,
developing countries tend to produce and export as much as possible in
nearly all kinds of goods. Top priority has been given to export expansion.
In particular, Korca aims at pursuing rapid industrialization by way of
artificial encouragement of any and all exports. Sometimes it is claimed that,
in this country, cxports of more sophisticated light manufacturing goods
and cven heavy industrial products arc increasingly important to the process
of industrialization. Especially in developing countries like Korea, which has
developed its economy through the mechanism of a high level of growth-
investment-foreign capital inflow-balance of payments dis-equilibrium, arti-
ficiality in export expansion is called for to a greater extent.

Here artificiality in export expansion is defined as government assistance
to the export sector (exporters and manufacturers) in the form of subsidies
(SUBt %) and investment(INV #°°) into the export sector and the formation
of social overhead capital for export industries for the purpose of increasing
gross(or nominal)foreign exchange carnings, when comparative disadvantage
(static or dynamic) exists, and when export industries suffer from ineffective
management. For the same purpose, government assistance is also given to
export industries which possess both absolutc and comparative advantages
(see Table 1 and subscquent discussion in this paper). The nced for
artificiality arises when a government sets a high growth target beforchand
and achieves it mostly through foreign capital inflow, the debt servicing of
which should be met by an increase in export expansion. In the course of
establishing the productive capacity of export industries, infant export
industries, which suffer from certain weaknesses in management (such as
deteriorated self-financing structure) and cannot be operational without outside
assistance for an indefinite period, tend to prevail. Natural cxports (when

current cconomic distortion and insufficient specialization of world trade are
assumed) possess no international competitiveness at current international
prices, if no government assistance is provided, and thus cannot help achieve
cconomic growth through exports. The increasing trade gap caused
by the mechanism of a high level of growth-investment-foreign capital
inflow is designed to be covered in the long run only by artificial export

cxpansion. In the coursc of artificial export cxpansion internal balance
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(savings gap) tends to be sacrificed for an external balance(trade gap), and
efficiency of export expansion is {requently neglected, as discussed in the
following Chapter.
(2) Artificiality in the process of export-oriented development
Figurcs 4 and 5 depict the direction of artificiality diagrammatically.
Figure 4 The Direction of Artificiality
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Figure 5 The Direction of Artificiality
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In figures 4 and 5, the dotted lincs indicate the direction of artificiality
provided by the government, whercas the others are the same as in Figures
1 and 2. In a model for a virtual circle of cxport-oriented development,
exports are related to cconomic growth (AGDP) through such variables as
imports, savings, and investment (equations 4-10 rcpresented by line 2)
whilst cconomic growth is related to exports through preductivity and prices
(equations 11-15 represented by lines 3 and 7). But, in figurcs 4 and 5, the
relationship between cconomic growth and productivity is ruptured at three

(36) See page 11. By factor productivity we nearly always mean labour productivity, but total
factor productivity is used in this paper, since we are dealing with artificiality in export
expansion (SUB# ¢+INVE~e4FKA).



Exports and Economic Development — 27—

points: first, an increasc in nominal GDP helped by an increase in investment
does not necessarily stimulate productivity growth in the export sector,
which might in turn reduce the export and domestic prices. Artificiality is
needed in this respect to restore the cut-off relations between AGDP and
productivity and between productivity and prices in the export sector(dotted
lines 3 and 1 in Figures 4 and 5). The relation between cxports and AGDP
(dotted line 2) is also restored by artificiality so as to facilitate the carry-
over-cffect which cconomic rigidity or cnclave tend to curtail. This is
contrasted to the propositions in the export-oriented development model that
the rates of growth of GDP and productivity, as well as productivity and
priccs, arc functionally related. Artificiality is again necessary to link the
export and domestic sectors in order to make the latter help the former
(dotted line 5). In fact, routc 3 is similar to route 8 whilst routes 1 and 7
are similar to 4.

Along dotted lines (1), (2) and (3) in Figurce 4, artificiality in export
expansion is given via the following. ®7

(a) Manipulation of export prices by providing various type of government
assistance to export industries (SUB#~*),

(b) Investment into, and creation and/or development of, export industries
(INV&~*),

(¢) Other trade promotion activities, and

(d) Increase in carry-over effects.

In artificiality in cxport expansion, (a) is rclated to assisting export
industries by reducing export prices as compared with foreign prices(including
the suppression of wages and other cost factors in relation to productivity)
wherecas (b) is related to improving productive capacity of export industrics

(37) In different terms of economics, artificiality is made by any one of the following:

(a) Increasing the actual subsidies beyond the optimum (static and dynamic) subsidies (by
an amount equal to the optimum foreign exchange rate minus the actual foreign exchange
rate, when the domestic currency is overvalued);

{b) Increasing the actual foreign exchange rate beyond the optimum (static and dynamic)
foreign exchange rate;

{c) Investing capital and other economic resources into the export sector beyond the
optimum (static and dynamic) level of investment.

It should be noted that the differences in the effects of methods (a) and (b) are numerous,
especially in the fields of imports, foreign capital inflow, government revenue, income redistribu-
tion, inflation, administration, dumping and capital intensiveness, along with the nature of
discrimination between industries and commodities.
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and creating export industries by increasing capital investment. (a) is the
case of constant comparative cost whilst (b) is that of changing comparative
cost. (&) contains the government mecasures to promote PRV® and reduce
WAG hence decrcasing PRI.. (a) and (b) arc accentuated by the
government’s special treatment of export industries through low interest
loans, monopolistic pricing, tax exceptions, ctc. (c) includes not only dircct
sales promotion but also such government intervention as reduction of
government fees, conglomeration of cxport organizations, direct controls of
export firm’s establishment, and annual export requircments. Improvement
of quality, marketing techniques and administrative procedures are also
included. (c) is related to cases of both constant and changing comparative
cost. (d) is facilitated by the elimination of cconomic rigidity. But, all four
classes of export promotion measures aim at cxpanding the gross volume
and value (not unit prices) of exports, and changing the pattern of exports
beyond the present and dynamic comparative advantage lines. It should be
clearly noted that excessive government assistance, including foreign
marketing is a means of artificiality in export expansion cven if it is given
to cxport commoditics which possess static and absolutc comparative
advantages.

In connection with method (b) it scems worthwhile to point out that
artificiality in cxport ecxpansion contains an incrcase in the factors of
production and a structural transformation in the export scctor (including
the creation of infant export industries) through government investment
into the export sector (INVe—<). In order to increasc exports as much as
possible, both private and government investments tend to be made in the
export sector morc than in the domestic sector. Other factors of production
arc also changed, and this is especially so when foreign capital is available.
Basically, artificial export cxpansion is the outcome of a structural change in
production, and can sometimes appear only after that change. Therefore, it
is necessary to take into account the rate of development envisaged within
a given time horizon. In structural change duc to artificial export expansion,
the time horizon must not, however, be too distant, although it will
obviously be difficult to predict. In the cconomies that adopt long-range
cconomic development plans, the planning horizon is usally five years or so.
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(3) Modification of the model
Taking into account the ahove elements of artificiality in export expansion

and neglecting what is difficult to quantify such as infant cxport industries,
one can modify an already established model of export-oriented development.
During the process of artificial export cxpansion some important variables
and equations cventually modified can be summarized as follows:®

(a) Government subsidy (SUB#¢) in the export demand function,
(b) Relationship between exports and foreign capital in the import supply identity,

(38) Considering the above points, we modify initial relationships between exports and economic

growth by other behavioural relationships as follows (It is noted that the following model
is a tentative one and a full explanation of identification and moadel construction will be
carried out in the forthcoming chapter with regard to the Korean model).
(1) EXP=EXP!'4-EXP?
(2) EXP'=EXP! (WDE!, FER®, u,)
(3) EXP*=EXP? (WDE?, FER®, u,)
(4) IMP=EXP+FKA
(5) IMP=IMC¢-+IMP!+IMPri +IMP*
(6) IMPc=IMP¢ (GDP, us)
(7) IMPi=IMPi(INV, u4)
(8) IMPriz==IMP" (GDP, us)
(9) IMP*==IMP* (EXP+IMP, ue)
(10) INV=INVe e L INVP 4+ INVE-e+INVE 44NV
(11) INVe~e=INV»-¢(EXP, u7)
(12) INVs=4=INV»>=d¢ (GDP4, GDPe, ug)
(13) INV=SAV+ (IMP-—-EXP) + (GOR—-GEX)
(14) GOR=TAX+IMD+OTH
(15) SAV=S8AV(GDP, uy)
(16) GDP=GDP¢+GDP¢
(17) GDPe==GDP¢(Z(INV»-¢+INVs~-¢), LABe, t, uy)
(18) GDP==GDP¢ (I (INVe~¢+INVe~d} LABY, t, uy)
where 1 and 2 denote export commodities 1 and 2 respectively, and reflects rate of change
SUBe~¢=government subsidies to export industries
IMP<==imports of consumer goods
IMPi=imports of investment goods
IMP*i=imports of raw materials and intermediate products
IMP*=imports of services
INVP e and INVE ¢=private investment in the export and domestic sectors respectively
INVe~e and INV#-d=government investment in the export and domestic sectors respectively
INV#=inventory investment :
GOR=government revenue
GEX=government expenditure
TAX=taxes (direct and indirect)
IMD=import duties
OTH=other government income
Among equations in the medified model, equations (1)—(8) explain route (1) in Figures
4 and 5. Routes (2) and (6) are concerned with equations (4)~(15). Among them,
routes (3) and (7) are related to equations (2)—(18).
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(¢) Government revenue and expenditure (GOR and GEX) in the investment
supply identity as well as in their respective identities,

(d) Government investment in the export sector (INV#™) in the import,
investment, and production [unctions,

(e) Imports of capital, intermediate products, and raw materials(/MP* and IMP")
in the import, investment and production function,

(f) Factor productivities and prices (PRVe,PRVI MOS_,, PRI and PRI®) in the
productivity and prices functions for the export sector.

Among the variables newly included or modified, the most important
ones concerning artificiality in export cxpansion are government subsidies
to cxport industrics in the form of price reduction (SUB*-<), government
investment in the cxport scctor (INV¢-<), foreign capital inflow(FKA), and
imports of capital goods and intermediatc products from abroad (IMP! and
IMP™). Productivitics, money supply, and domestic and export prices(PR Ve,
PRV?, MOS_,, PRF and PRI) arc artificially manipulated by the government,
so all cquations relating to these variables arc omitted. As a proxy of PRV,
PRI, and SUB¢« an cffective forcign exchange rate for exports (FER®) can
be adopted. Since PRI is given to developing countries and SUB¢« is
included in FER‘, the concept of an effective foreign exchange rate for exports
is helpful for an explanation of artificial export-oriented development.

Especially significant is the nced for the disaggregation of commoditics
and their effects. They differ from onc category to another in their
requirements for labour and machinery and in their effects on income
distribution, tcchnological change, ectc. In this regard, it may be desirable,
for the relationship between export promotion and cconomic development,
to require the disaggregation of ecxports into meaningful categorics and to
attempt to trace the impact of development of cach type of export upon
specific sectors of the domestic economy. As for the cconomy which has
only a few similar export goods (such as labour intensive light
manufacturing products), disaggregation of export goods may not be too
crucial.

Chapter III
Theory Relating to Artificial Comparative Advantage

1. Justification for departures

It is to be noted that the above macro-modcel is unable to specify how
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far exports should be expanded. In such a model, no upward limit of export
expansion is set, and hence it is assumed that the more exports there are,
the higher the growth rate would be. That is, there are high correlations
between export assistance and cxport expansion and between export expansion
and economic growth., But, as discussed in detail later, this is not always
the case, particularly when cxports arc cxpanded artificially. There are
certain constraints to further export cxpansion. As cxports pass a certain
point, costs may hegin to offest benefits, and new cconomic distortions may
arisc to retard cfficient export-oriented growth in the long-run. It is
important, therefore, to take into consideration the long-run economic
efficiency of artificial export expansion when new production capacities are
considered as in Korea, and it should be proved that there exist no unit
corrclations among unlimited (not discriminate) export assistance, unlimited
export expansion, and unlimited cconomic growth.

Again in the above artificial cxport-oriented model, the role of artificiality
is mostly concerned with such macro-economic variables as forcign exchange
carnings, imports, and investment demand. Artificial export expansion may,
however, produce other sorts of economic and non-economic benefits and
costs as important side cffects, Thus, one nceds a fuller explanation of
artificial cxport expansion in the form of economic theory.

How far, then, is artificiality necded in export expansion through the
variation of SUB#** (including PRV* and marketing) and INV**? What arc
the justifiable departures of artificiality from the present theory of comparative
advantage by cxpanding the dotted lines surrounding the box of total
factor productivity in the export scctor below as in Figure 67

Figure 6 Artificiality in the Export Sector
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First of all, artificial comparative advantage has herc been defined similarly
to the previous definition of artificiality in cxport expansion as a new
comparative advantage which is artificially formed regardless of the present
comparative advantage. That is, the gross volumec and value of exports
(despite a decrease in unit price of export goods) arc cxpanded beyond the
optimum (static) point in order to completely fill the growing trade gap
created via a large amount of forcign capital inflow and to achieve a virtual
circle of export-oriented development.

In the formation of such an artificial comparative advantage, there arc
basically four sorts of departures-artificiality (1), (2), (3) and (4) —and the
theory of artificial comparative advantage hinges on these departures.
Artificility (1) and (2) are in principle not based on the present comparative
advantage of total factor productivity and differ from cach other according
to the degree of departures. Artificiality (1) assumes that comparative
advantage at present is dynamic (in terms of cxternality, distortion, and
infant industry) and incremental or potential. This argument is concerned
with future comparative advantage. Artificiality (2) is not directly related,
however, to the present or future comparative advantage. It is rather con-
cerned with comparative disadvantage which has no possibility of converting
into comparative advantage even in the future, if no foreign capital is
available. This may be called non-incremental or non-potential comparative
advantage, when capital is immobile internationally. The main difference
between artificiality (1) and (2) is that in the world of the latter,
international mobility of capital is assumed and, thus, comparative advantage
is changed, whereas in the former capital is so rigid as to be non-transferable
between countries in the manner that classical trade theorists assumed. On
the other hand, artificiality (3) passes this optimum (static and dynamic)
point and, thus, is called a non-justifiable departure from comparative
advantage. It is to be noted that artificiality in cxport cxpansion does not
exclude but positively includes the casc where government assistance is
given to export industries which have both absolute and comparative
advantages. We may call it artificiality (4). These classifications can be
summarized as follows:
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Table 1 1 The Class'ﬁcatmn of Artnﬁcmhty

(A) Artxﬁaal comparatzve advantage

1 Artlﬁc:ahty (1)
| (a) Current dynamic comparative advantage (for the cases of externality and distortion)

(b) Incremental or potential dynamic comparative advantage (for the case of the infant
industry)

Artificiality (2)

is avaxlable

(a) Non-incremental or non-potential dynamic comparative advantage if no foreign capital |

Artlﬁcmhty (3)
| (a) Up to the trade balance.

(b) Up to the point of no debt servicing.
, (c) Towards an autonomous export-oriented development path when no possibility of
E increase in total futor 1roductmty exists.

To Table 1 (1) we may of course add the fo]lowmg
Table 1-2 The Classification of Artificiality

(B) Comparative advantage
J— JEUS [, Artiﬁciality (4)
(C) Absolute advantage

i
!
r

(1) Artificiality (1)
(A) Justifiable departures®®

The first justification for artificial comparative advantage is a possible
departure from the static, present comparative advantage. Although it has
been accepted that trade specialization can be the most efficient under certain
assumptions, cconomic and other advantages of departurc from it can also
be demonstrated.*” The cxplanation is to be found in (1) the externality
cffects of cxport cxpansion as well as the cconomics of scale of export
industries, (2) the existence of distortions in domestic and forecign markets,
and (3) the infant export industry argument. These justifications are all
concerned with dynamic comparative advantage, which assumes that the
present comparative advantage of factor productivity is incremental. In other
words, static comparative advantage should be reinterpreted in a dynamic
setting when cxternal cconomies exist, when the market prices of commodities
and factors of production differ from their opportunity costs, and when

(39) Thls section was written before our attention was drawn to Little, Scitovsky and Scott's
rather comprehensive discussion on the same subject in their Industry and Trade in Some
Developing Countries: A Comparative Siudy (Oxford University Press for QECD, 1970).

(40) See Bibliography (4).
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factor supplics, composition of demand, and production and technology may
change over time. In this situation, the growth process itself must be
explicitly analysed prior to the determination of where comparative advantage
lics.

Where there is distortion in the export sector in the form of production
externality, a discrepancy between private and social benefits occurs. Although
the output of exportable goods affects that of others favourably, the imputed
valuc of this productivity is not appropriated to itsclf. Thus, private réturns
to the export industrics fall below their social value, and exports along the
comparative advantage line do not produce maximum benefits to the domestic
cconomic growth. To correct this distortion, government intervention in the
production of export goods might be justified. " In this case, government
assistance for the production of cxport industries should not be at the
expense of creating other new distortions via extra taxation.

The above argument can be dircctly applied to the case where there is
distortion of domestic prices. Where a country’s true comparative advantage
lies with a certain commodity, production subsidies for this commodity at
a rate sufficient to compensate for the domestic distortion would necessarily
raise the value of output, at the international exchange ratio, above what it
would be under free trade.

Another argument for government assistance to export industries can be
put forward when distortions exist in the labour and capital markets. This
is cspecially important in certain types of developing cconomies where there
is a large volume of surplus labour.“® In thesc cconomics, the opportunity
cost of unskilled labour is zcro or negative. However, the market price of
labour does not fall to zcro or negative, and hence there occurs a divergence
between the actual wage rate and the alternative marginal product of labour
in the rural scctor. The same can be applied to the case where productive
capacity is idle, and thus, sunken costs arc very low when the cconomy
falls into rccession. In this situation, a subsidy on the use of the factors
which are idle would increasc cconomic welfare in terms of the national
product. It has been very common for semi-industrialized countries developing

(41) See Bibliography (4).
(42) See Bibliography (4).
(43) See Bibliography (4).
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through import-substitution to have such a sunken-cost problem in recent
years.

When there is a foreign trade distortion, government intervention in the
form of cxport subsidics will also be required. If the importing country
imposes an import restriction and possesscs monopsonistic power in the
world market then world market prices for exports may not correspond to
the marginal rcvenue from cxports. By providing cxport subsidies the
cxporting country can cquate the relative prices of exportable goods with
their relative opportunity costs in international trade. There are also other
valid arguments for export subsidization when the private cvaluation of risks
in exporting is in cxcess of social benefit, when the costs of opening new
world markets arc higher than the actual social returns, and when good
export performance is regarded as a sign of cconomic success, resulting in
morc aid or forcign capital inflow. “®

In all of these cases, cxport assistance may well be justified.

It is to be noted that the infant cxport industry casc (including learning
by doing) is the samc as the protection of infant domestic industrics in the
thcory of international trade. If the infant industry argument is accepted
for industrics in the domestic market then it would scem to apply to young
export industrics as well.®® With many obstacles and risks in the world
market which confront developing countries, it can hardly be expected that
such countrics will be able to achieve internationally competitive efficiency
without a transitional stage of support. In both cases, the aim is to assure
the profitability of industries which would succumb if exposed prematurely to
the full effects of outside competition.

The theory of artificial formation of comparative advantage, however,
gocs farther than this. Government assistance to cxport industries will also
be needed where substantial dynamic advantages, including increasecs in the

(44) See Bibliography (4).

(45) Although the underlying reasoning of the infant export industry argment is related to the
theory of external economies, the two are logically distinguished. While the external
economies argument is basically static and permanent, the infant export industry argument is
clearly dynamic and temporary. The infant export industry argument is only justified when
such assistance disappears after a certain period of time. See H.G. Johnson: “Optimal Trade
Intervention in the Presence of Domestic Distortions™ in R.E. Baldwin, et al.: Trade, Growth
and the Balance of Payments (Rand McNally, 1965), pp. 3-34.
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average savings ratio and the rate of investment, arise from export
expansion. As the productivity doctrine of international trade suggests, export
expansion again brings about indirect dynamic gains such as the development
of technical innovation, the gaining of competitive advantage, and the
receipt of the impact of ‘acupuncture.” It is thus contended that governments
should go beyond ncutral measurcs of cxport cxpansion and embark on a
positive policy of encouraging cxport expansion artificially.
(B) Comparison with domestic-oriented development

So far this paper has focussed on a onc-sided agrument of cxport-oriented
development through the formation of artificial comparative advantage. In
particular, when there are distortions in the export scctor and in the forcign
market but not in the domestic scctor it is maintained that government
intervention is justified in corrccting these distortions in order to increasc
exports beyond the present state of comparative advantage.

However, export cxpansion is by itsell not the objective of cconomic
policy cven if exports bring about a number of benefits in the two-gap
situation. In a developing cconomy, the objective of cconomic policy is
usually cconomic growth, as shown in Figurc 1 and 2 (or an increase in current
income and output under given constraints, assuming that maximizing current
levels of income and output is cquivalent to maximizing the present value of
the entire stream of output over time).“® So it may be desirable to compare
export-oriented devclopment with domestic market-oriented industrialization
from the point of view of optimal allocation of scarce resources to promote
economic growth (cither at any onc time or over a period of time during
which output can grow).

The theory of domestic market-oriented growth is that contained in the
doctrine of both balanced and unbalanced growth of the cconomy within a
national boundary which is usually protected by tariffs, quotas, and cxchange
restrictions. This thcory cmphasizes structural interdependence and considers
mainly the scquence of expansion of production and factor use by sector.

(46) F. Steward and P. Streeten: “Are the Objectives of Maximum Output and Maximum
Employment Compatible?” Background Paper Head 1I in Prospects for Employment
Opportunity in the Nineteen Seventies, Cambridge Conference on Development, September
1970. cf. Various articles in Conflicts in Policy Objectives edited by N. Kaldor (Basil
Blackwell Oxford, 1971).

S.K. Nath: A Reappraisal of Welfare Economics {Routlodge and Kegan Paul, 1969).
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Thus, it maintains that the investment criteria suggested by it are quite
different from those derived from the classical theory of comparative
advantage. It argues that due to distorted clements in developing countries,
factor prices do not reflect their opportunity costs accurately, and that as
infant industries acquire experience in actual production, the quality and
quantity of factors of production may be altered significantly. If a group of
investments arc only profitable when they are undertaken together in the
presence of cconomies of scale, the comparative advantage doctrine may
be an unsuitable guide for investment allocation.

It should be stressed, however, that the theory of artificial formation of
comparative advantage also contains growth clements as the essence of its
arguments. The theory of artificial comparative advantage maintains that
through cxport cxpansion devcloping countrics benefit not only from an
incrcase in forcign exchange carnings, but also from other numerous
quantitative and qualitative cffects detailed carlier. In particular, dynamic
growth elements are linked directly with cconomic development by improving
such factors of production as capital, labour, and technology. Both theories
are concerned with cconomic growth clements and no distinctive differences
can be scen in this regard.

The optimality eritcrion, as explained carlier, does not provide a clear
conclusion about the relative importance of the foreign and domestic markets.
What it suggests is that a tax-cum-subsidy on domestic production (not a
tariff) is the optimal policy when the distortion is domestic. 47

In contrast with the ‘traditional’ argument that protection is the optimal
form of government intervention, this optimal criterion comes nearer to
distinguishing thc best form of such intervention. This criterion shows that
the need for government intervention does not prejudge its form, which
must be decided after comparing the relative efficiency of all the policy
instruments available in the government(including their costs of administration).
This criterion, however, leaves unanswered the crucial questions about which
the optimal intervention is when there exists distortion in both the domestic
and cxport scctors simultancously.

(47) ]. Bhagwati: The Theory and Practice of Commercial Policy: Departure from Unified
Exchange Rates (International Finance Section, Department of Economics, Princeton
University, 1968).
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So far, no significant thcorctical asymmetry has been found between
the two theorics as far as development policy is concerned. But there arc
‘actual’ differences  in importance between foreign and home markets
according to different cconomic conditions inherent in specific cconomics. A
major difference between the two markets can he found in their respective
clasticitics of demand, actual and potential, and the volume of demand for
goods produced in developing countrics. ™ The domestic market-oriented
growth argument implies that the export is so limited that it can be ignored
because the potential domestic market should be cnough to meet domestic
supply. On the other hand, the forcign market-oriented growth theory
assumes cxplicitly and implicitly that price and income clasticities of external
demand for cxportable goods of developing countrics arc high over time
while the domestic market is not large cnough to absorb the increasing
supply. Both arguments assume supply sufficiency, but the former insists on
the existence of demand deficiency in the foreign market whereas the latter
does so in the domestic market. Together with supply conditions at home,
external demand in comparison with internal demand determines whether
growth can be export-led, or vice versa. Thus, as long as the external and
internal demand conditions are favourable to a developing country, both
approaches fullfil the same function in promoting industrialization and
improving the balance of payments. They are, therefore, not alternatives
but complementary.

In connection with the demand conditions in both external and internal
markets, it may be noted that the actual and potential size of the domestic
market (DDE) depends largely upon such cconomic conditions as the size
of the country(GDP-EXP), ratc of growth of gross national income(dGDP),
resource endowments (NRE), change in the cffective foreign exchange rate

(48) There are other differences also. One is that a foreign market may possess its own
advantages which the domestic market does not. Underdeveloped countries can obtain
foreign exchange, through selling their goods in the foreign markets, with which they can
import capital goods, intermediate products embodying advanced technology which they
could not provide themselves.

These advantages cannot be obtained through production for the domestic market. On
the other hand, there are practical disadvantages as well. It is difficult and expensive to get
into foreign markets, and comparatively easy to sell goods in the domestic market. The
marketing problem for import-substituting industries can be partially solved albeit at a cost
by restricting imports. But, world markets are imperfect and exporting is a tough and
competitive activity.
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(FER), the state of cconomic devclopment and industrialization, ctc.“?
These factors determine the cffects of domestic demand, cxports, and
import substitution in the coursc of cxport-oriented development. ¢

(2) Artificiality (2)

Up to this point, justification has bcen shown for the departure of
artificial comparative advantage from the current comparative advantage
mainly in terms of external cconomics, distortions and the infant nature of
export industry. This theory of artificial comparative advantage is based on
the comparative advantage of present factor productivity and possible
productivity growth, but its main concern is the expectation of an increase
in factor productivity within a relatively short period of time, thus
compensating for losses incurred in the departure from the static optimum.

The creation of non-increments or non-potential comparative advantage
differs from what has been discussed above. It is not concerned with the
growth of productivity in the export scctor, nor, at the extreme, does it
anticipate thc possibility of productivity growth, if no foreign capital is
available. Rather it implies that even if there is no productivity rise, the
volume and valuec of exports will expand artificially. It refers neither to
the externality and distortion theorics nor to the infant export industry. It
aims only at increasing the gross volume and value of exports by the
increment to investment of foreign capital so as to climinate the trade gap
created mainly by the introduction of forcign capital.

But, artificiality (2) is justified because it deduced bencfits from the imports
of foreign capital goods, intermediate products, and raw materials which
embody highly advanced technology. Via artificiality (2) in cxport cxpansion,
some proportion of the value added from the cxport industry would be
national savings through trade, and domestic physical savings can be
converted into investible resources. In the cconomies where insufficient
productive capacity ecxists, these imported goods arc the main source of

(49) See Bibliography (5).
(50) In symbolic terms, these relationships take the following form (but in out model other
factors except GDP are omitted for the sake of simplicity):
DDE=DDE(GDP-EXP, dGDP, NRE, FER, uy)
WDE=WDE(GDP*, dGDP¥, NRE¥, FER, u,)
where small letter, w, stands for world and,
u(i=1 and 2), indicates residual.
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establishing a basc for production. They arc unattainable through domestic
natural resources, skills, technology, and scale of production within the
boundary of thc country concerned. Domestic production, being largely
traditional in structure and technique, is unable to provide all the means
for the transformation of developing countries. Modern technology embodicd
in foreign capital goods provides the major impetus for growth. ¢V

In the 20th century, imports of forcign capital goods and intermediate
products cmbodying highly advanced technology arc in the form of the
inducement of foreign capital, but cventually should be financed by expanded
exports. This means that forcign capital and cxports play a similar role in
the end, but it should be clearly noted that the difference between foreign
capital and exports in this paper’s model is that foreign capital is first used
to cstablish the productive capacity and then, backed by such capacity in
production, cxports can be promoted to carn foreign exchange and repay
the debts (artificiality 3). Where no previous productive capacity exists, the
possibility of launching such an economic causation is nil.

The arrows in the simple diagram below indicates the direction of
causation. ’

Figure 7 The Direction of Artificiality (1) and (2)

artificiality (2)
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This diagram shows that cxports (EXP) support forcign capital (FKA), both
of which principally support AGDP and PRI(mainly price stability)through
imports (JMP). Hence, it can be argued that, cven in this cconomy where
FKA plays an important initial role, EXP is the fnal source of the export-
oriented pattern of development. The formation of artificial comparative

(51) Closing the door to advanced countries foreclose any opportunity for rapid economic growth.
Refer to the various articles in the Economics of Technological Change edited by Nathan
Rosenberg (Penguin Modern Economics Readings, 1971)
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advantage in this sense is the development strategy from which a country

can benefit when it moves along the export-oriented development path. These

benefits cannot be derived from the domestic market-oriented development

strategy. The cconomic situation discussed above usually happens when the

developing economy is designed to pursue a high rate of cconomic growth.
Again, on the demand side, with no government sector,

GDP=CON-+INV+EXP—IMP.

In this identity, GDP tends to vary with such demand variables as CON,
INV, EXP and IMP to retain equilibrium. In the developing economies, the
supply side is also important in affecting GDP. If CON increases exceedingly
in the developing economies, SAV should decrease accordingly and FKA is
to be induced.®® Again, if INV increases exceedingly to match the target
of a high economic growth, FKA should be introduced. In this case, EXP
is a final source for repaying the debt incurred from borrowing foreign
capital and thus should be artificially expanded. The main features of
artificiality (2) are, thus, that it assumes the international mobility of capital
and technology(cf. the assumption in the theory of comparative advantage)
and that it is very different from domestic market-oriented development.

For systcmatic comprehension of artificiality (1), (2), (3) and (4) jointly,
the diagrams below exhibit what happens when exports are pushed artificially.
These diagrams are based on such usual assumptions as perfect competition
and rationality, for the sake of simplicity.

In Figure 8-1, X, vertical line, represents social foreign cxchange earnings
including such dynamic cffects as infant industry, externality, correction
of distortion, and technology. X¢ is the counterpart of X in the domestic

Figure 8-1 Case (A): Artificiality (1)
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(52) cf. N. Kaldor: “Conflicts in National Econemic Objectives,” EJ, Vol. 81, March 1971, pp.
1-16.
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scctor. ASS is government assistance to cxport activitics (or total inputs),
whercas ASS? is the counterpart of ASS in the domestic scctor. ASS+ ASS?
to be employed in both sectors over a given period of time is represented
by the horizontal axis O0¢ From O toward 0¥, succecssive increments
of ASS arc added to cxport activitics, and in the oppositc dircction,
from O7 toward O, successive incremenis of ASS? arc added to domestic
activitics in new branches of domestic production(import substitution plus
other domestic production activities).

The AA(1) curve reflects the usual behaviour of exports when they are
carricd out on the current comparative advantage whilst the BB (1) curve
stands for the line of dynamic comparative advantage. As increments of ASS
arc added in export activities, a downward pressurc is marginally cxerted on
X along the lines of AA (1) and BB(1). The differential between AA(1) and
BB(1) indicates the cffects of artificiality (1) as cxplained in detail in pages
33-36. The optimum solution in this case is to stop export cxpansion at
point C, the intersection of AA (1) and BB (1), and to stop ASS at point
D. As the A4 (1) curve becomes less steep (like AA(2)) and the BB (1)
curve moves upward (like BB (2)), the point of intersection moves toward
the right-hand side (C”) and a higher ASS is justified (D’).

Assume that X produced by export activities represented by OA is the
same as 0?A¢ in the domestic sector at the beginning of the process. In the
domestic scctor, domestic costs arc competitive with import prices at points
0? and A“. But new branches of domestic industrics have costs higher than
import prices, and X¢ moves downward as ASS? incrcases. In this way, X¢
falls correspondingly as ASS? increascs.

If we assumc again that the slopes of A?A? (1) and B¢B(1) are identical

Figure 8-2 Case (A): Artificiality (1)

G e
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to those of A4 (1) and BB (1) respectively, the unique solution exists at
points E and F in stopping cxport cxpansion, and at point G in providing
ASS and ASS‘. This is the point of maximum increment of X and X?
derived from ASS and ASS; hefore or beyond that point, the increment will
be less.

But in the usual cases of developing countrics whose development has
rcached the near-saturation point of import substitution(with point A* moving
downward to point A’Y in Figurc 8-2), whosec sizes arc small, and whose
foreign cxchange gaps cannot be filled by closing the savings gap, the slope
of the social marginal X may be less than that of X¢, as shown in AA(2)
and A’“B (2). Thus, the optimum point to stop artificial export expansion
will move to the right and the higher ASS is justified at point I

Figure 8-3 Case (B): Artificiality (2)
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So far, casc (A) has been dealt with when domestic capital endowment

T AY(D

is given, If {orcign capital is available to export industrics in the course of
cxport-oriented development(especially in the form of direct or joint ventures
by multinational firms), the situation varies. In case (B), that is, the world
of artificiality (2), the origin O moves towards ¢ in Figure 8-3 and, thus,
the total amount of ASS is incrcased by 0OO’. Point A moves toward point
A’ correspondingly. '

If the slope of the AA(1) curve is identical to that of A’A’(1) when
A?A¢ (1) rcmain constant, thc optimum point to stop artificial cxport
cxpansion is D¢ (the interscction of A’A’(1) and A?A’(1)), where point G
moves to the left, but the length of GD? is less than that of 00'. 1f the
AA’(1) curve moves upward due to advanced technology embodied in the
intermediate and capital goods imported, as mentioned carlier in detail, a
larger amount of ASS is justified in assisting export industries (D’%).

The feature of artificiality (2) needs a new theory of international trade.
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With forcign capital, heavy and chemical industries could be established,
but they arc belicved to be comparatively disadvantagcous to developing
countrics. The world of artificiality (2) is onc of multinational corporations.
Becausc of incrcases in wages and rent, together with pollution problems,
capital tends to flow from developed to developing countrics to ecstablish
iron and steel, non-ferrous, electronics, hcavy machine, and shipbuilding
industrics, thus changing the existing comparative advantage. Hence,
developing  countries are not short of capital but can securc a sufficient
amount given the ability to repay the debt charges. Heavy and chemical
industries of relatively high capital intensity are artificially sct up in such
a manner.

If these industrics are managed well cnough to produce the normal profits
with which debts arc repayed, then artificiality (2) is well justified. The
determinant of the success or failurc of heavy and chemical export industrics
aided by artificiality (2) is the slope of A’A (1) and B'B(1).

Figure 8-4 Case (C): Artificiality (3)
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But it should be noted that the possibility cxists that the slopes of A’A’
(1) and A’A‘(1) or B’/B’(1) and B’“B¢(1) in Figure 8-4 may not intersect.
If forcign capital is introduced further when their productivies arc decrcasing,
or at most, not increasing, then case (C) arises.®® In casc (C) foreign
capital available to cxport industriecs is induced beyond the absorptive
capacity of the cconomy and part of ASS (FKA)+ASS¢ is redundant like
DI Artificiality (3) in export expansion is usually formed in order to repay
foreign debts, to fill the trade gap and to achieve artificially an autonomous

{53) Cf. S.E. Guisinger: “Negative Value Added and the Theory of Effective Protection,” QJE,
Vol. LXXXIII, August 1969, pp.415-433.
J. Vanek: “Variable Factor Propensities and Inter-Industry Flows in the Theory of
International Trade,” QJE, February 1963, pp.129-142.
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cxport-oriented development path.

2. Actual measurement of artificiality

The problem, then, is how to mecasure the optimum point or efficiency of
artificiality (1) and (2). There have been somc cmpirical attempts at the

evaluation of investment projects in the export sector in terms of socicty’s

net advantages, one of which is an evaluation of export cxpansion according

to the total factor productivity criterion.®#

In
with

substance, this method is cquivalent to the way of comparing benefits
sacrifices made by artificial cxport activities. The formula for such a

comparison can be written in very gencral terms, ©%

o TGASACE e,
Ze!_' ZP,dBl':N, (1)

where €=social sacrifices per unit ol social benefits made by export
industry i (or we may call the cost/benefit ratio);
dBEN;==1he increase in various benefils made by export industry i. One
may substitute diffcrent discount rates depending upon the time
preference;
dSAC;=the increase in various sacrifices made for export industry i

pigi=accounting prices for each benefit and cost respectively. 8

Suppose that one can draw a full list of benefits (1---h) and sacrifices
(1-+-e). Then all benefits obtained from, and all sacrifices made on behalf

(54) See Bibliography (6).
(55) In a general equilibrium framework under the following assumptions: Zero substitution

(567

elasticity between material inputs and primary factors, constant returns to scale, same
domestic cost structure for the export and domestic activities, and infinite foreign elasticities
of demand for exports and supply of imports, and no transportation costs. In addition,
object is assumed to maximize current output rather than the rate of growth, and, thus,
time stream of benefits and costs are simply neglected. Some assumptions are relaxed as
the discussion proceeds. For a general discussion of cost-benefit, see A.E. Dasgupta and D.
W. Pearce: Cost and Benefit Analysis, Theory and Practice (Macmillan, 1972).

It is possible to solve the equations (1) to (8) if p; and ¢; are given. pigi can be solved
theoretically by the programming technique. But, in actual practice, the solution for pigi
contained in equation (1)-(8) is hard to come by. Since the programming techniques are
simplified on various accounts and the methods of computation are far from precise, it is
common to use the appropriate value parameters that can be derived in practice. For
example, in the absence of better information, capital can be imputed by some rate of
interest equal to the real marginal costs of foreign borrowing, say 8 percent per annum‘
while labour is valued at its marginal productivity, say zero. Accouting prices for foreign
exchange can also be obtained by deriving weighted average effective foreign exchange rates.
See A.K. Sen: “General Criteria of International Project Evaluation,” Evaluation of Industrial
Projects, UD. 1D/Ser. H/1, 1968, pp. 55-69.
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of a given export industry (i) may be: for the benefils,

ZpidBEN;=p i dBEN i+ podBENy;+ +-o+v 4 prid BENpieeereeenveenes ©))
and for the sacrifices,

20 dSACi=q;;d SAC;;+ g dSACy;-- -+ |- g, dSACei < evveene (3

In equation (2), the benefits, 1---h, include foreign exchange earnings,
externality infant industry effects, correction of distortions, and improvement
of technology which are produced by artificiality (1) and (2) in export
expansion.

As for an open economy where cxport and import activities are very high
in terms of their share in national income, cquation (2) would be:

S pi dBEN;=Y"p, ANFX;--£&
=Yp; d (EXP; =3 HNj7;) +&oeveinniiii )

where NFX;=net foreign exchange carned in world prices (when export
assistance is given) in terms of domestic currency.
EXP,;=gross foreign exchange earned through exports at world
prices in terms of domestic currency.
IIN;=value of imported inputls per unit of output of export goods
at world prices in terms of domestic currency
ri=~elements of the matrix of input coefficients which are
assumed to be fixed. The cffects of substitution between
KAP and LAB arc assumed to be not strong enough
to change the results obtained otherwisc.
&=all other benefits

(57) Equation (3) expressing total sacrifices would take the following form, il shadow prices are
thought of in terms of rates of substituticn between labour and capital and if all other
costs are neglected:

}i‘]q,'SAC.' =gri KAP;+-qi; LAB;

where KAP=capital
LAB=labour
1f gei were derived as the shadow price of capital in terms of labour, ¢ would equal 1
and the whole expression would be simplified into:
q'si - KAP:+LAB;
Similarly, with differentiated prices for various capital goods, the expression would take.
the form:
/q'wi» KAP;/ -+~ LAB;
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It can be noted, therefore, that when & is positive, X p* dBEN:) p:dNFX.,

and thus, ¢ is smaller if one ony takes into account p: dNFX..

Similarly, SAC; is transformed into DCO; which represents total (direct plus
indirect) domestic resource costs (value added) at domestic prices
required for net foreign exchange earnings which are obtained at all
stages of fabrication. In an open economy of developing countries,
foreign exchange is a necessary input in most income-generating activities,
since an increase in income requires imported capital goods and
intermediate products from advanced countries (artificiality 2). Simultaneously,
export activity generates foreign exchange and requires inputs of scarce
domestic resources. The requirements for scarce domestic resources differ
according to different export activities, and the cost in terms of domestic
resources of the marginal net foreign exchange earning varies depending
upon different exports. The principle of cost minimization for a given output
of exportable goods suggests that exports which have the same marginal
net foreign exchange earnings but involve lower domestic costs should be
encouraged.

Hence, equation (1) will be written as:

ko 20dDCO, s Ty e (5) 68
E T S d(EXP— 3 1IN ) e

where €¥;==social domestic resource cost per unit of net foreign exchange
earnings by export industy i

Suppose next that domestic prices for imported inputs used in the export
industry, or the inputs supplied by domestic industry, increase over their

(58) This ratio can customarily be made at the existing exchange ate. But this ratio reflects
the structure of government assistance itself, so that calculations need to be made at the
shadow exchange rate. We adopt pig; in our formula (5), assuming no distortion in the
world market for a small country.

Our formula is called a tctal measure, involving the use of a full input-output method,
and differing from direct measure, which involves the use of the semi-input-output method.

It makes no difference whether we use a total or a direct measure of the domestic resource
cost of saving or earning foreign exchange if the market prices of all primary factors are
equivalent to their shadow prices, and, hence, the cost of domestically produced inputs will
equal their marginal cost in the world market. .

But, when market prices of primary factors are different from their first-best shadow
prices, which would need to be calculated from a general equilibrium model, total and
direct resource cost criteria will not necessarily give the same results.

B. Balassa and D.M. Schydlowsky: Indicators of Protection and Other Incentive Measures,
Harvard Institute of Economic Research, Discussion Paper No. 229, February 1972.
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corresponding foreign prices. If this condition exists, then the impact of
export assistance will be reduced just as the protective effect of tariffs and
restrictions is reduced by the imposition of tariffs and various restrictions
which raise the prices of inputs. Thus one needs to make a distinction
between nominal (WEA:) and effective export assistance (EEA:).

g; DCO;—p"NFX; (59)
DENEX, e et ©)

where PNEX;=net foreign cxchange carned when no export assistance is

EEA;=-

provided.

In this cquation, non-traded inputs arc taken into account, %
From cquation (6)

DCO=pENEX (14 EEA;) «vvvrene e v PPN NG

Substituting (7) into (5)

serr— SdpENEX (L BEA),
YT Zpd(EXP;—ZIINr;)

.......................... (8) (61)

(59) In equation (6): .

DCO;=TEX;—< IINjrji

TEXi=(Q1+¢)EXP;+¢’ DOM,--i—¢"2

ENFXi=NFX;x (1-5) = —(‘?%? - N

(1—3s)
where TEX,=total receipts in domestic prices per unit of export sales of export
industry i.
DOM=domestic market price of domestic output
¢ =ad valorem and specific credit(loans at preference rates, interest ceilings
for bank loans, unofficial credit market), expenditure preferences
(preferential railroad and electricity rates, export promotion efforts,
financing of research).
¢’ =various taxes on domestic output(direct and indirect taxes, accelerated
depreciation allowances).
¢’ =other assistance (quotas, licensing and the like)
s =the percentage of export assistance per unit of foreign exchange earned
by exports.

As a way of avoiding the problems raised by negative value added at shadow prices, the
denominator can be replaced by ¢ DCO. As g; DCO; is never negative, EEA; can only
be less than zero when g; DCO; is less than p; ENFX..

(60) The treatment of non-traded inputs {electricity, gas, water, banking, insurance, domestic
trade, transportation and other services) depends upon the objective of calculating the
effective rate of export assistance. Since the effective rate of export assistance is used to
estimate the cost of export assistance in our study, the cost of non-traded inpuis to the
national economy should be included with the direct cost of processing. For practical
calculations, see Appendix 1.

(61) For actual measurement, equation (8) may be transformed into that which compares the
costs and benefits of two different period successively as follows:
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Equation (8) gives the same result as cquation (5). 2

As a last resort, the cxchange-cost comparison is wusally cmployed as a
formula to evaluate the static efficiency of export cxpansion, substantiated
by the qualitative explanation of other factors dynamizing the results of the
above formulac. In other words, the calculation of exchange-cost criteria is
carried out for the static efficiency of the export activities and, next, this
result is supplemented qualitatively by the wvarious favourable and
unfavourable effects of artificial export expansion explained earlier in detail.
The static exchange cost formula rcveals the total factor productivity at a
given point in time, or the static ccmparative advantage of export commod-
ities concerned.

3. Implications for export-oriented development

. So far theoretical justification for, and benefits of, departurcs from static
and dynamic comparative advantages (artifificiality 1 and 2) have been
discussed. In this scction, the characteristics and disadvantages of artificiality
(especidlly artificiality 3) are proposed for.

As defined carlicr, artificial comparative advantage is a new concept of
comparative advantage which a government forms artificially. That is, a

government intervencs in the export sector through subsidics (SUB*™*) and
investment (INV¢“) in order to incrcase gross foreign exchange carnings as
much as possible. Thus, export industries arc indiscriminately created under

Sektry g {M,Eflz‘&fh’_@&(lJtEEAﬂma ) / [ 2gipiENFX:(1+EEA 750, ]

Spi(EXPi—2 [IN.ryi), )| | Spi(EXPi—3 IINirsi)s

Since all inputs are weighted by their base year prices, e***#/o measures the change in
output per combined input changes between two periods, had the prices of factors of
production in the base year prevailed. All inputs are supposed to represent services of
individual factors which have been directed to be utilised in production. €¥¥¥/o is, in
principle, appropriate to measure the total factor productivity of an individual, homogenous
industry. For the economy as a whole or an industry at an aggregate level(e.g. export and
domestic industries), different industries should be weighted by their respective prices,
because the productivities of input factors are different in different industries. Constant
costs are assumed even if exports are expanded from an earlier to a later period and
constraints are assumed to be unchanged during that different period.

762) It should be pointed out, however, that ranking export industries by effective export
assistance or domestic resource costs of foreign exchange does not necessarily rank them in
terms of comparative advantage if some rather strong assumptions concerning the theory
of comparative advantage are not made. If one leaves the world of perfect competition, the
concepts of comparative advantage and economic efficiency become very much blurred. See
R. Findlay: “Comparative Advantage, Effective Protection and the Domestic Cost of Foreign
Exchange,” JIE, May 1971, p. 204.



the name of infant industries, etc., but over a long period of time, lack
comparative advantages due to their low standards of management and self-
financing.

The setting of a high cxport target is based on the belief that there arc
high corrclations between government assistance and cxports, and between
exports and cconomic growth. In other words, this belicf assumes implicitly
that if a country exported all its output by any and all means of assistance,
it would grow faster than otherwisc. It also maintains that there can be no
cver-expansion in cxports, and that the more exports there are, the better
it is for cconomic growth and welfare, cven though there is no increase
in total factor productivity in the export sector.

In the casc of an open cconomy where the amount of forcign trade
activity, measured by the ratio of trade to GDP, is high, and where a trade
gap prevails rather than a savings gap, economic growth can be defined in
terms of net foreign exchange carnings. In this type of cconomy exports
may lcad to a maximization of cconomic growth, when cconomic growth is
a function of development investment and the imports of capital goods and
intermediate products, and is cqual to cxports minus maintained imports.
This is only true, however, if fixed domestic savings and investment, as
well as forcign capital inflow, arc assumed away.

Even in this kind of cconomy, if artificiality (especially 3) intended to
increasc gross forcign cxchange ecarnings produced by indiscriminately
providing export assistance(SUB*“+INV¢ ) and indiscriminately cxpanding
exports, then the costs of such export expansion may exceed the benefits in
terms of foreign cxchange earnings, and ranking industrics by comparative
advantage (in terms of total factor productivity) docs not necessarily rank
them in terms of forcign cxchange carnings(The investment criteria therefore
differ from each other considerably).

Besides this relationship, there are other points of consideration which
show that cxport assistance and export cxpansion may not be correlated.

They arc:

Export assistance—demand elasticities
Export assistance—supply elasticities
Export assistance—terms of trade

Export assistance—net foreign exchange earnings
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Export assistance—rate of growth ol exports or export performance
Export assistance—proportion of exports in manufactured production
Export assistance—fluctuation of export earnings

Export assistance— cfcctive. protection, ctc.

The assumption that export expansion=cconomic growth is untenable also.
In other words, unlimited export cxpansion which is carried out regardless
of comparative advantage may not bring about unlimited growth. This is
because an increase in national income (our definition of cconomic growth)
is affected not only by an incresse in gross forcign cxchange carnings, but
also by other dynamic benecfits mentioned carlicr, when dealing with export-
oriented development. We should consider economic and non-cconomic
constraints, and time horizon, togecther with the following, which can make
the rclationship between the two variables uncorrclated:

Export expansion—infancy

Export expansion—distortion(excess capacity, surplus labour etc.)
Export expansion-—externality (backward and forward linkage effects)
Export expansion—distribution of income

Iixport expansion—rate of savings and investment

Then, what are the disadvantages of artificial export expansion? To begin
with, in connection with (8) and (4) in Figurc 2, suppose that the rate
of output growth is subject to a foreign exchange constraint, and also that
artificial cxport expansion is used to relieve this constraint, but not to offsct
imperfections in the export and domestic sectors or in the trade market.
Thus, the cxport and demestic structures continue to diverge from the
optimum. In the casc of artificiality (especially 3), export expansion above

the optimum point would induce a ncgative net benefit as shown below:

SdNEB= Sp,dNFX;— Yq:dDCO
i i

where NEB==the net benefits from artificiality in export expansion
This is because the social costs for production of exported goods, Tgd.
DCOjr;;, arc higher than the net forecign exchange carned, Tpd,NFX:, at a
given point in time. Then the formation of artificial comparative advantage
entails welfare losses (An increase in GDP equal to an increase in welfarc
is assumed). The maximum growth attainable would be:
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dGDP* =dGDP,+dy.NEB,;, < dGDP,
where dGDP¥=an increasc in the end period outpul with artificial export

expansion

This situation might occur since the domestic savings gap could widen due
to incrcasing costs incurred for such export cxpansion, although the trade
gap would tend to narrow.

An attendant increase in resource costs per unit of forcign exchange
carned by artificial export expansion again gives rise to a ncw distortion in
the domestic market, thus adding to the sacrificcs alrcady made by the
domestic scctor for cxport cxpansion. Since the problem of allocation is
{requently a problem of increasing one type of production at the expense of
another, shifts should be made in the cmployment of capital, labour, and
technology. To the cxtent that domestic industrics are not inefficient when
compared to export industries, artificiality attracts capital from more
productive uses by creating excess demand in cxport industry, giving rise to
an incfficient allocation of rescurces(if the objective function is to maximize
rcal income). A point deserving special mention in this regard is the extent
to which new distortions are created when an cconomy departs from the
optimum point of resource allocation. If these distortions are great, export-
oriented development itself can be jeopardized.

Suppose that government assitance to export industrics leads to an increase
in the production of cxportable goods, so that forcign exchange carnings
increase. The foreign exchange carnings by artificial export arc ;p,d(EXP.»~

SJIN,.r;). But whether diversion of resources to the export sector results

in a net incrcasc in forcign exchange availability would depend also on
Spd(ISF,—TIIN;7;) where ISF, is cxchange savings made by import
i F]

substitution. Thus, the net savings in foreign exchange resulting from the

artificial formation of comparative advantage (NSA,) could be expressed in:

2NSA=3pd(EXP;— 3 IINr;) -+ S pid(ISF;— S IIN;r;>
i J

In the absence of offsetting policies, the provision of higher returns to the
export sector may attract resources which would otherwise have been
allocated to the import-substitution secctor, and the subsequent reduction in
import substitution negates potential savings in cxports. Artificial export
expansion with no compensating policies would thus imply a lower rate of
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growth in import substitution indusiries. If Zp.d(ISF~—LTH:\',-r,»,)::O, then
the foreign cxchange constraint is partially rclieved, and a higher rate of
growth becomes attainable {rom the point of foreign exchange limitations
after exports are artificially expanded. But, if Zpd(ISF—SIIN ;)< 0, the
cquality will be reversed.

Since artificiality relies mainly on the import of fercign capital goods and
intermadiate preducts, demestic production of such goods tends to he
sacrificed, and therclore, not only the ratio but also the amount of nct forcign
exchange carnings may decline, and the capital intensity of the cconomy asa
whole tends to increase despite its labour abundant character. In other
words, hcavy cmphasis on attaining a quick, high ratc of experts at any cest
results in negligenee in promoting a backward linkage with import substituting
industrics. Imports of raw materials and intermediate products which are
intended for the ¢xport sector, but arc smuggled instecad into the domestic
scetor, may rise ahecad of the cconomy’s resources endowment, and intensify
the lopsided development of the Light manufacturing scetor. Thus, bonded
or processed re-export will tend to prevail, and the export scetor may become
enclave. An cxport-first policy hike the Stakhanovite programmes of Russia
in the 1930°s is preoccupicd with gress exports, ignoring net cxports and
the intangible costs of artificial export cxpansion.

In particular, when the linkage effects of exports to the domestic sector
arc weak, and the sacrifices of the domestic sector arc heavy, the growth
ratc of cxports tends to be faster than that of the domestic scctor. As a
result, the capacity of the domestic sector to bear the sacrifices weakens as
the burdens become heavier. All this tends to require additional foreign
savings to fill the growing gap.

Morcover, as the cxport scctor drifts further away from the domestic
sector, the carry-over cffects may become trivial, and the disadvantageous
phenomena of the old export cconomics tend to reappear in the new export
eonomics. Because of the resultant drift of the export and domcstic scctors
in diffcrent dircctions, supply clasticity becomes lower than before in the
long run. The ratio of exports to output and proportion of total manufactured
exports may again differ widely among different export commodities and be
biased towards a few goods.

Artificiality which attempts to cxport any and all commodities tend to
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disregard the discquilibrium between the rates of growth of forcign demand
and those of actual cxports, the problems of the technology gap, R and D,
and product cycle, and also representive demand in the domestic sector
related to the size of the country and factor availability. In particular, the
structure of domestic supply tends not to correspond to that of foreign
demand for exportable goods. The demand for heavy and chemical products
in the world market is increcasing at a stcady rate. Arlificiality in export
cxpansion may discourage the progress of such production, and the export
of hcavy and chemical products is thus more difficult without government
assistance than that of light manufacturing goods. All these may result in
a decrease in demand elasticity in the long-run. In addition, the principle
of a quick and high rate of exports at any ccsts tends to neglect the
distribution of income in the sensc of welfare economies. The forced
reduction of the wage earner’s income (one of the main sources of rapid
export expansion in developing countrics) in the export scctor tends to bias
income distribution.

The other disadvantage arising frem artificiality is the possibility of a
gracdual decrease in demestic savings. In the course of export-oriented
development, exports tend to increase domestic savings cue to the accelerator
effects, and also to achieve a trade balance by increasing exports over
imports. That is, both the savings and trade gaps tend to be narrowed. ®®
But, when total {actor productivity in the export sector is non-cxistent,
artificiality tends to widen the two gaps. Since domestic savings arc not
increased in the export scctor duc to artificiality in cxport cxpansion, savings
in the demestic scctor have to be transferred to the cxport sector. And
since marginal total factor productivity is low in the domestic as well as in
the export scctor at this juncture because domestic costs exceed benefits, the
cconcmy tends to rely on forcign capital even further. In other words,
above the optimum point suggested carlier, total factor productivity in both
scctors is not promoted, domestic savings decrease, and, consoqucntly, more

foreign savings are called for. Satisfying the cxternal balance or the trade

(63} W.M. Corden: “The Effects of Trade on the Rate of Growth” in Trade Balance of Payments
and Growth, Papers in Internationai Economics in Honor of Charles P. Kindleberger, edited
by J.H. Bhagwati, et al. (North-Holland Publishing Company, 1971), pp. 117-143, especially
pp. 131-133; LK. Lee: “Exports and the Propensity to save in L.D.C.,” EJ,, June 1971, pp.
241-351.
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‘gap hy artificiality causes the internal balance or domestic savings gap to
deteriorate further.

In the export scctor which is heavily dependent on forcign countries,
income increascd by cxport expansion has a propensity to consumec which is
usually very high as in the export sector of the 19th century’s export
cconomics. This usually being the case, imports of consumer goods increase,
reducing the volume of capital goods which would be imported and used
for investment. If the increased income is directed at domestic consumer
goods industries whese productive capacity is [ully employed, cxports tend to
decrecase proportionately, in turn, inducing a decrecase in the import of capital
goods, rcsulting in a decrease in investment. All these bring about a
decreasc in demestic autoncmous savings in the cxport sector. In artificiality,
savings in the demestic sector arc artificially transferred to the export sector
where autonomous savings further dccrcase. Additiorally, certain types of
consumption-oriented ccmmodities, which arce initially set up for exports but
are allowed to be sold demestically, tend to increase the propensity to
consume, and hence decrease domestic savings. In the above two cases, the
decrease in domestic savings should be countered by foreign capital, if the
target amount of investment is sct high. Then, the cconomy is likely to
become foreign capital oriented.

There are other minor disadvantages of artificial export cxpansion.
Examples of these unfavourable cffects arc an inflationary impact caused
by cempetitive demand for ccmmoditics in short supply, and an increase in
the moncy supply created by the expansionary consequences of export finance.
Increased depenednce of the economy on the outside world(heavy dependence
on a few countrics and commeditics and increase in the ratio of exports
and imports to GNP) is another. In addition, claims from overscas buyers
against the quality of cxport gecod and delivery terms tend to increase, and
unfavourable contracts may also be concluded in the haste of an export drive.
Thus, the terms of trade tend to deteriorate, accompanied by social
dumping or ‘blecding’ exports. As export assistance is given to any exporter,
the cffort by exporters to improve scientific management tends to be de-
cmphasized, thus retarding the efficiency of export firms in the long run.
The small size of export firms, heavy and continuous dependence on outside
finance, sclf-development of skills and technology, etc., may not improve
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either owing to habitual reliance on government assistance. 64

All in all, artificial export expansion (cspecielly 3) beyond the optimum
point (in terms of total factor preductivity) may go against cumulative
export-oriented development, making the economy tco cxport biased, under
the assumption of ncutral demand for exports and domestic goods. As a
result of these increasing adverse cffects, cumulative capital formation
through cfficient cxperi-oriented development tends to be retarded, and the
key variablcs contained in the model of export-oriented development grow
independently of cach other. A preductivity risc may not necessarily be
induced by an increase in investment and production, and productivity does
not necessarily bring {orth a decrcase in prices.

On the other hend, it sheuld be mentioned that, i the total factor
productivity ol export industries and import substitution industries grows at
a rapid rate, benefits from artificiality will increase correspondingly, whercas
costs will deerease. As total factor productivity in the export sector increases,
cven through artificiality, it may become possible to get on an efficient
export-oriented develepment path. The feasibility of cxport-oriented  devel-
opment depends upon whether new export and domestic industrics, and
heavy industries in particular, can be smoothly transformed into efficient export
industries. Without cfficient cxport substitution, artificial export expansion
above the optimum point might not result in cxport-oriented development,
but rather bring forth export-balancing or export-lagging development, at
best.

Chapter IV
An Artificial Export-Oriented Development Model for Korea

1. Features of the model

For the purposes of a theoretical discussion in Chapter III and Appendix
1, many aspects of the particular situation as it exists have heen ignored.
Hence, the essential relations among macro-variables may require some
amplification before being applied to an actual economy like Korea. While
keeping the basic model and flow chart described above intact, one has to

(64) C.f.W.M. Corden: “The efficiency effects of trade and protection” in Studies in International
Economics, Monash Conference Papers, edited by J.A. McDougall and R.H. Snape, 1970, pp.
1-17. In this article, Corden argued that if efficiency effects are in practice important,.
the body of orthodox trade theory needs to be modified significantly.
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modify this model in a number of ways as follows. ¥

(a) To single out the other relevant variables besides the essential ones of export-
oreinted development mentioned earlier. Since the relations in the medel analysed
in the previous chapter are theoretical rather than empirical in construction, it
may be necessary to make certain adaptations in them according to the
characteristics of the Korean economy, and to introduce other variables in order
to provide a better explanation of the observed wvariation in the specificd
dependent variables.

(b To choose the relevant form of equation. If necessary, one may work with

particular functional [orms(c.g. linear, quadratic, exponential, etc.). The function-

al forms chosen should, in addition to being good approximations to rcality, be
such that, when the various relations are fitted together, the model is amendable
to statistical analysis,

¢) To determaine the unit of measurement, to weigh the observations, and to
introduce lags. The coverage of cach variable is required to coincide with the
objective of the model, while the data for each variable should be calculated by
theoretically relevant statistical methods.

The econometric model thus constructed is mainly concerned with the
evaluation of Korcan economic growth and exports (to test our hypothesis
and thus differs from such models as the mathematical programming, input-
output analysis, games theory, factor analysis, and spectral analysis), but is
also a kind of policy model which secks alternative policy means consistent
with the attainment of workable goals. In this model, Chenery’s two-gap
approach is employed. Two gaps coincide with each other ex post but often
remain different {rom each other ex ante. The model is in principle a
recursive one, except for the relationship between investment and GDP,
and thus different from a simultaneous one.

Another feature of this model is that it incorporates three limits to growth
simultancously: the balance of payments, the supply of capital, and the
supply of labour and ‘residuals’. Therefore, this model is in contrast to
familiar growth models of the production function type which function in
terms of domestic determinants of growth. Rather, this model starts seeking
an explanation for rapid growth rates in the field of the conspicuous role
played by exports and the foreign balance. What is important in this:

(65) See Bibliography (7).
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approach, then, is how to incorporate into the methodology of ‘growth
accounting’ the part which corresponds to the export secter. An examination
of the model reveals that the export and domestic sectors are explicitly
incorporated.

Several types of hypotheses can be tested with this medel leaving aside
the non-quantitative aspects.®® One type of test is to determine the
quantitative significance of various phenomena, such as the role of export
expansion in economic development and its relative importance as compared
to the domestic market. Different applications are to develop other hypotheses
as to the importance of government intervention in premoting export
cxpansion, and to evaluate to what extent a country has been developing
through export-oriented development.

For these purposes, a number of elemets of a general equilibrium system
have been considered. The most important of these are the structural

“determinants of imports, investment, income and other factors affecting
exporis. Based on the essential relationships among macrovariables analysed
carlier, the model chosen for this study consists of various factors containing
a sct of disaggregations, as follows:

{17 Exports of goods and services

(2 Imports of investment goods and raw materials, ctc.

(3% Government and private investment in the export and domestic sectors
i+ Savings
{57 GDP in the export and domestic sectors

(. Government assistance to export industries.

This model also incorporates a government revenue function. These are
supplemented by a set of non-statistical accounting definitions and equilibrium
conditions.

Below, each function is briefly discussed and estimated.
2. Statistical discussion and estimates

(a) The export functions

‘565 But it is clearly difficult to develop general tests of the influence of artificial export growth
on economic development. The amount of testing as well as theorizing that could be
undertaken with regard to exports-development relationships is immense. For the difficuities
of econometric work in general, see A. Shouris: “The Use of Macro-econometric Regression
Models of Developing Countries for Forecasts and Policy Prescription: Some Reflections on
Current Practice,” OEP, March 1972, pp.1-35.
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In theoretical discussion as well as in empirical investigation, two variables
were generally adopted for cxplaining determinants of export volume-the
level of world demand and relative prices. In the case of Korea, growth in
world demand seems to be significant. Demand for Korean exports was
related to the level of world demand and income elasticity of world
demand for Korean goods. In defining world demand, gross world income
was considered rather than world trade, economic activity in the rest of the
world, and industrial output, since a considerable portion of Korean exports
consisted of consumer geeds during the period under consideration. Given
the total size of the world market, export volume seemed to be influenced
by changes in the price competitiveness of Korean exports relative to others.
Relative prices were usually deflined as the ratio of the export price index
of Korean goods to the export price index of similar goods of Korea’s chief
competitors. The terms of trade, that is, the ratio of the price index of
Iorean cxports to the price index of Korean imports, should not be very
important in the Korean context, where there has been very little substi-
tution between cxported and imported commodities. Moreover, the prices
of competitors are likely to be more significant in Korea’s case than those
of the world as whole. As a proxy for relative prices, [oreign exchange
rates for exports (FER®) might be adopted for practical reasons.

Another variable in a country which developed through artificial export-
oriented development was government subsidies to export industries(SUB#™).
The activities were greatly intensified in the mid-sixties and have continued
to be so in Korea. They ranged over a wide varicty of Government activities
and were especially important in affecting Korean export performance.
Government subsidies strengthened the price competitiveness of Korean
goods in the world market, when Government investment in the export
sector (INV¥ ) induced an increase in the output of exportable goods. The
export prices for Korean goods were determined partly by Government
subsidies and partly by internal factors in the export sector. Government
investment in the export sector is discussed in equations (9), (19) and (22).

At the same time, domestic policies which alfected supply availabilities
also scemed to have played an important role in the outcome of develop-
ment. Until recently, exports have been treated as an exogenous variable
in most econcmetric studies. But this practice needs to be modified in view
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ol the fact that the volume and content of exports were closely linked to
domestic cconomic activity at large. In particular, there was a great nocd
for the endogenous treatment of an cxport variable in countrics where
exports were highly important in relation to gross national product. Korca
belongs to this group of countrics maintaining a large share of exports in
its gross natienal preduct. Ope of the supply variables was the lovel of
cutput of expertable geoods. This supply fcature will be dealt with azain
when  the production and investment [urctiors in the cxport secter arc
ciscussed with relations to equatiors (19), (20) and (21).

The basic function for exports (demand function for exports) is written
as follows: Total exports consist of commodity ¢xports (EXP9) and seivice
exports (EXF?),

EXP,:%];A\'}UI G, Surerreesnenteenesreserensneen oo (1)

EXP* is treated as an cxogenous variable. EXPe is assumed to be a func
tion of world demand (WDE), Governmcat subsidy to exporters (SUB- «)
and foreign exchange ratcs. SUBF* stands for artificial cxport activities.

. FER: e . .
This paper employs FER —l)xlt)il" representing cxport lesses due o

the differential between real (FEK®) and the official forcign exchange rates
(FER). Data {or FER® are shown in Appendix. Since a negative coefficient
was obtained from it, < Iﬁ;ﬁ; ~1)(I:”\IIP"-——EXPC) is cmployed on the gro-
unds that export loss is compensated for by imports of profitable commocd-
itics. Hence, one has:

EXFe=ayta; WDE,+ta, SUB#F

(“ FIERe
@ \FER

The estmation of the disaggregated cxport function (2) revealed the

_l) (LMPC—— EXPC);'%'EU ........................ CB\I‘ !

following result®":
EXPe,=—11.95+0.033 WDE,+1.62 SUB#¢

(0.11) (1.25) (1.05)
—0.07 FER° — fpc ; ¢ {°
o 835 <"F1<)R“ 1) (IMPC— EXP) eveeceversosenisinnanesnnnnnens (9-1)

/6() The estimates are shown to two significant figures, even if for most the accuracy of the
two figures is in doubt.
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SEE=4.55
R=0.99
dow.=2 20

logEXP¢,=0.58+0.89 log WDE,
(0.40) (1.14)

+0.22 log SUBs¢
(3.22)

10.016 FER .
(2923103;’ (’[;]5}?*"*1) (IIMPC"‘L}&Pc)[ ............ (2,9}

SEE=0.01

R?=:(), 99

dw.=2,66
The outcome of the estimation (by use of annual data in both the linear
and log-linear) indicated that estimated coefficients of the equations are
relatively within the range of statistical significance. Also, they showed
good fit and no serial correlation was detected® (See Figure 12 in
Appendix 2). But it was also revealed in the export function that the
results for the log-linear form showed a stronger relationship than those
for the linear form(This is the same as in other functions also). During
the eleven years under consideration (1961-1971), world GDP increased at
an annual rate of about 9.5 per cent. If this steady trend holds, natural
export expansion will be 8 per cent per annumn, since the elasticity of WDE
was 0. 89 according to log-linear estimation. Thus, the gap betwcen the
export target and natural world demand in 1976 during the Third Five-
Year Plan period should be covered by artificiality in export expansion

according to our estimation.
(b) The import {unctions‘®®

To make a distinction between exogeneity and endogeneity in the variables
and to clarify their different effects, total imports were divided into six

(68) For the purpose of experiment, a substantial number of tests were made to compare them
with above results. Among them domestic demand was considered as an additional
explanatory variable for the thearetical interest. The explanatory power of this eguation
was very poor, however, and, to remedy this, another variable was included domestic produc
tion. As expected, the inclusion of domestic production, especially production of export
goods, did not increase the explanatory power. Other experiments were made to include
labour preductivity, wages, and unit labour costs with regard to exports. But, the results
were poor. The failure of these were observed mainly due to the searcity or inappropri
ateness of the data existing on Korea.

69) C.f. M. FG. Scott: A Study of United Kingdom Imports(Cambridge University Press, 1963).
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main components: Imporis of consumer geods(TMP9),

Imports of intermediate products and raw materials for the expert and
domestic secters (IMP™ and IMP9),

Imports of capital or investment goods in the government (JMP~) and
the private sector (IMP* ),

Imports of services (I3Fs).

These are:

IMP ZIMPs 4 IMFr=e- 1 IMPj - - IMPE T4 TP JAF e (3)

In Kcrea, imports of censumer goods were highly restricted and subject to
contrels during the period under consideration because of a development
policy favouring the growth of import substitution industries. As a result
of this policy, import substitution was largely carried out in the consumer
goods industry. Imports of investment gcods for the Government were
also determined by Government policy. Hence IMP¢ and [3MP are assumed
to be exogencusly determined.

Numerous factor interacted to determine IMP7¢, IMP*“ and IMP*/,
A simple classification of the relevant factors yields demand factors
(absorpticn) and domestic supply factors. The relationship beiween
demand and imports accounted for the major part of the variation in
tmport volume. Imports can be related to a single aggregate measurc of
activity or demand, such as GDP and EXP. Herc, 1IMP7°, IMP7“, and
IMP"™" were assumed to depend on these demands, on the dynamic response
of this pericd’s imports to the previous level of imports, and on the price
variable to evaluate elasticity. In Korea, the increase in imporis of capital
goods was largely stimulated by the low foreign exchange rate for imports.
An over-valued exchange rate gave impetus to an incrcase iIn  consumption
of such goods, which was a result of the Government’s growth-first-policy.
In the function of IMP?, the foreign exchange rate was included in place

of price variables, just as in the export function. One thus has:
I’\/'Pn =4, Hglbjm_x_‘gzm]pn N 7 LI T TP P L PP L P TP PR VPP PRPPRPRR: (D

FER®
FER

The equation regarding imports of capital geods in the private sector,
IMP?*, was formulated in the same way, but IMP” was assumed 10 be a

IMP; = =g+ fGDFY, 4+ 5 k ,Hl IMPri=dyy, coveeinneins )
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function of investment activities in the export and domestic sectors

(INV?=¢ and INV*~ %), Thus,

FER*

IMP} =%+ B2 INVY ™ BINVI ™+ 82 (“FER“

__1) LMYP{’*’_{_ Ug,oreornnn {6

Imports of services (IMP?) were, finally, assumed to be a function of
exports and imports since Korea lacked marine facilities and vessels. Thus,

IMPs = 3+ B EXP + IMP) B3I NP5 -k ttgy weevreverserconsennns (7

The movement of imports might also be closely related to the availability
of domestic products. Since imports reflected effective demand not met by
domestic supply, the volume of imports in total and for individual products
was determined not only by total demand for these products, but also by
competing domesitc supply. Thus, the rate and scope of import substitution
were of critical importance. Domestic product availabilities are discussed in re-
lation to the production functions in the domestic sector, (20), (21) and (23).

In the case of Korean imports, other variables appeared to be important.
Analysis of Korean economic development during the period 1961-1971
suggests that imports incrcased at an unprecedented rate. Largely because
of the close relationship of imports to investment goods, raw materials had
to be imported since the industrial sector of the economy was less developed,
and raw materials for manufacturing were largely lacking. To the extent
that investment was associated with the level of import of capital goods,
intermediate products, etc., it was also associated with the capacity to-
import. This is because what is actually imported hinges on the ability of
the economy to pay in foreign exchange. The capacity to impert censisted
of the total foreign exchange earnings of the economy from exports of
goods and services, the net amount of foreign capital inflow (FKA), and
gold and foreign exchange reserves (XRS). According to this paper’s
defnition of FKA in the Appendix 1, FKA includes XRS. Hence, total net
foreign capital inflow consists of both short-term and long-term foreign
capital (FKA, and FKA,). The difference between short and long-term fore-
ign capital reflects the difference between endogeneity and exogeneity. The
former is treated as endogenous while the latter as exogenous. Thus,

_FKAU:'::IMP‘—oEXPl-_FKAzt ............................................. (8:\

The regression results were:



IM. rice: —5,43+0. 39X Pe +07 37 []Ljp;f'ie ..................... 4-1D
(3.78) (3.39 (2.38)
SEE=1.30
R2=0.99

dow.=2.90

log IMP}i "= 24 +1.28 logEXP,+0.17 leg IMP;i5 - (1-2)

CRONERD (0.55)
SEL=0. 14
R2=(), 98
dw.=1.18
54+0.11 GDP4+0.59 ( x
3)(3.98) (0.85)
SEE=21.45
R2=0.79

IMP} %= —28.8 - —1 } IMPY e (5-1)
(1.1

dow.=2.56
log IMP}~7=—1.66+1.19log GDP¢
LER?
FER
SEE=0.10
R2=0.80
dw.=2,21

—0.05 log ( ~l> IMP; i (520)

IMP? = —67.62+2.97 INVi=4+(.TLINVI ¢
(2.55) (2.16)
‘F)ERC ) F e g f(‘i h
+0.08 (e —1) 1P 61
SEL=38.93
Re= 0,90
dw.= 1.01
log IMP?~= —1.59+0. 48log INV?~¢
‘ (3.39(2. 00
: FER:

+1.28 log INVI-d4, 09 log k FER T 1 \'i IMPEiceenee (6-2)
(3.262 (1.08; ‘ /
SEE=0.10
R=0.97
dow.=1.19
IMPr=—1.75+0.05 (EXP+IMP),-0.33IMP; | ceoeeerrenreee 7-1

(0.925(2.57 (0.81)
SEE=3.76
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R2=0.97
dw.=2.68

log IMPs=—1,52+1.06log(EXP+IMP),—0.05log IMP; | «-eoeeee 7-2)
(8.89)(3.30)

SEE=0,15
R2=0.91
dw.=2.33

The outcome of the above regressions was relatively satisfactory from
statistical standpoint, except IMP"* (see Figures 13-17 in Appendix 2). In
Equations (4-2) and (5-2), elasticity of imports of raw materials and
intermediate products with regard to EXP° and GDP in the export and
domestic sectors were 1. 28 and 1. 19 respectively. This means that, if EXP°
and GDP are increased 10 per cent, imports of raw materials and inter-
mediate products for both sectors will increase 13 and 12 per cent, respec-
tively. This result appears to suggest that there is room for the improve-
ment of effective import substitution in this respect. With the coefficient of

_%%__O IMP™ ¢ as 0.05, it seems that IMP" ¢ was not very responsive

to a low rate of foreign exchange for imports. It shows that, although the
gap between FER and domestic prices may be widened, effective import
substitution industries will not be seriously jeopardized.

In equation (6-2), one sees that the ratio of imports of investment goods
for private use in investment in both the private export and domestic sectors
was high in Korea. The elasticities of imports of private investment goods
with regard to both kinds of investment were 0.48 and 1.28, respectively,
so that when investment in the private export sector increases by 20
per cent, a 9.6 per cent increase of imports of investment goods will be

y . .. FER:e
stimulated. Considering the low elasticity for ( F%; -*—1> IMP*, one can

see that there appears to be little possibility for the improvement of import
substitution in such heavy industries as steel, machinery, etc.

In equation (7-2) where elasticity of IMP® with regard to (EXP+IMP)
was 1. 06, it was discovered that, as foreign trade increased, imports of
services rose accordingly. This is because Korea lacks the maritime and air
transportation facilities to meet increasing exports and imports.

(¢) The investment functions
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In view of the need for the distinction between the export and domestic
sectors, total investment was also split into several components: private
investment in the export and domestic scctors (INP?* and INV?™?), govern-
ment investment in the export and domestic sectors (INV#™* and INV* )
and inventory investment (INV®). Thus,

INVZINVI-+ INV?-4+ INVE 4 TVNe-4 L INV?,
or

INVI=INV,— INVY = INVE = INVE [NV T, ©)

Among the above variables, INV¢™ and INV¢¥™? are exogenous. INV*® is
taken as endogenous because a satisfactory explanatory relationship for this
variable was found.

What are the determinants of INV*™* and INV*“? In accordance with
the policy orientation of this model, the fixed capital formation function
was designed on the accelerator. A lagged endogenous variable was intro-
duced in the equation in order to supplement the equation in explaining
variations in investment demand caused by wunder-or over-utilization of
capacity.

Thus, the general form of the equation is:

INVI et 7, AEXPE41INVIZE bty eeeennsersisminisinnn. (10

1

INVP-d =yl 47l AGDP 4y INVIZE fug, eevmeeseenniiiniiin (1D
In equation (10),
[\EXPC,:EXPQ—EXP?.I ................................................ a2

In equation (11),
AGDP,m=GDP,— GDP, yereveerrsresssessnesstsoninnitininnninenisen e (13)

In the case of Korea, the supply side of the investment function seemed to
be important also. It should be noted that the level of investment depended
heavily on the availability of imported capital goods. The degree of depen-
dency was high since the industrial sector of the economy was rapidly
changing and developing. Due to the lack of domestic supply and their
necessity in production, demand for investment goods and intermediate raw
materials was relatively inelastic. In the context of the Korean economy,
the avilability of finance was likely to be important too. Since most of the
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production units in Korea relied heavily on financing, Government financing
in particular seemed to have played an important role in affecting the avail-

ability of investment funds.,

There is:
INV=S8SAV,+ (IMP,;— EXP,) + (GOR,~GEX ) r+ereeereririeeriann. (14)
where SAV=private savings at 1965 prices in Korean Won
GOR=Government revenue at 1965 prices in Korean Won

GEX=Government expenditure at 1965 prices in Korean Won
This relationship is easily derived from the {following identity:

INV, 4+ GEX,+ EXP,=SAV,-+GOR,+ IMP, .

This identity indicates that when savings gap (INV-SAV) and trade gap
(IMP-EXP) are not identical in an ex ante or desired sense, budget surplus
(GOR-GEX) tends to adjust disequilibrium ex post.

The results of the regressions were as follows:

INV=¢=26,10 40,33 AEXP 40,43 INVA-foornennrninnen. (10-1)
(1.74) (1.95) (1.32)
SEE=6.01
R2=0. 9]
dow=].80
log INVA-¢=0.46+0.34 log AEXP*,+(.33 log INV?=teeeceinns (10-2>
(3.54) (1.81) (1.20)
SEE=0.09
R?==0. 95
dow.=1.77
INVE-=15,97+0.65 AGDP;+0.46 INV,? deerreeiriinnniis (11-1
(1.22) 2.07) (1.87)
SEE=20.85
R2=0),94
dw.=1.36
log INVI-#=(.35+0.25 log AGDP,+0.61 log INVZ—derreninn. (11-2)
(3.86)(1.92) (1. 14)
SEL=0.08
R?=(,93
dw.=1,36

Relatively good fits were obtained, although less satisfactory than EXPe,
IMPri-¢ and IMPs (see Figures 17-18 in Appendix 2). The estimated invest-
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ment functions showed that estimates of all coefficients were significant at
the 5 percent level. The coefficients of multiple determinants were not too
low, and serial correlation in the residuals was not serious. The estimated
equations (10-2) and (11-2) indicated that investment demand in the
export and domestic sectors was partly determined by the change in exports
and investment activities respectively, and that the accleration theory of
investment was relatively applicable to the Korean case. The view that
investments were positively related lo production capacity was also
supported statistically. 7

The supply features in the investment functions were also considered.
Intuitively, it seemed plausible that such variables as imports of investment
goods, raw materials and intermediate products, credit conditions, and
Government control of private investment would exert considerable influece
on investment in the Korean cconomy. But the results of this trial were not
good.‘”)

(d) The savings function

Next, what are the determinants of domestic savings in (10) above? Theo-
retically, gross domestic private savings are assumed to be a function of GDP
(or per capita income, disposable income, etc.), its {unctional distribution,
rates of interest, the government’s tax policy, etc. Domestic private savings
in Korea seemed to be a function of GDP. As GDP increased rapidly,
private savings expanded correspondingly. In the case of Korea, an increase
in Government revenue (GOR) through tax collection (TAX) contributed

(70) As regards other competing hypotheses of the determinants of investment, e.g., the interest
rate hypothesis and the profit hypothesis, neither hypothesis was promising. This seemed
to be due to the scarcity of relevant data and their inaccuracy. The simple correlation
coefficients of investment with the rates of interest and profits were found to be positive
but statistically insignificant at a 95 percent level of significance.

(71) For the purpose of experiment, the supply factors in the investment function were included
along with the demand factors. But it was found again that the regression coefficients of
none of the variables were significant nor it possible to choose one of these variables,
because none were considerably better than any of the others in all the regressions.

In order to explain capacity utilization in Korea, variables which represented the process
of adjustment of actual capacity to desired capacity level were included (AEXP_1/AKAS'_;
and AGDP_;/AKAS?.1). The economic rationale underlying the use of these variables was
that a low ratio value would tend to indicate excess capacity, where a high value would
normally imply a high level of capacity utilization. Other proxy variables for capacity could
be tried also. Using the capacity variables, a constant capacity/capital ratio was assume
But statistical results were not good enough to be adopted in the model.
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considerably to an increase in domestic savings. Thus the domestic savings

function can be written:

SAV =3, +8,(GDP—TAX), F 8,GOR, -t ttg, +++sreserssesssssssennnns (15)
These variables on savings were regressed, and the [ollowing results were
obtained:
SAV= = 443.6+0. T8GDP = TAX);—0, 49GOR e vsvvevirnmrennes 15-D
(10.68) (12.09) (6.80)
SEE=18.50
Re=0.97
daw.=0, 82
log SAV,==~21.62-+9.26 log (GDP—TAX),~1.59 log GOR,
4. 47) (4.4 (2.62)
SEE=0(. 16
R2=(,03
dw.=1.02

Estimates of the coefficients were found to differ from zero using the
usual t-test at the 5 percent level of significance. Also, the serial correlation
in the residuals was not high enough to reject the conjecture of randomness
of the disturbance component in the function, which was the important
assumption underlying the least squares estimation. The regression equation
fitted the data quite satisfactorily, (see Figure 19 in Appendix 2)7? The
percentage of the variation was less than 3 percent.

(e) The government revenue identity

Another endogenous variable must now be discussed-GOR in (14) above.
In Korea, Government revenue consisted of import duties (IMD), direct and
in direct taxes (TAX), income from property and entrepreneurship of
Government enterprise (GIC), and others (OTH):

GOR=IMD+TAX,;+GIC,+OTH, - +eevvevreviiiiiniiiiiinnienin (16)

(72) In order to find out whether exports were a significant factor leading to an increase in
domestic savings, EXP was tested by including it in the savings function. It appeared likely
that domestic savings would be affected by changes in the volume of exports, as the ratio
of exports to GDP was increasing. But, including(EXP—SUB&=¢) instead of EXP by itself
in order to single out the importance of autonomous exports themselves, it was found
statistically that the coefficient of EXP was somewhat insignificant, indicating no relationship
between the dependent and explanatory variables. On the basis of the regression analysis,
exports were mnot one of the contributing factors to domestic savings in Korea. Tn the
recursive model, the relationship between savings and exports was presented indirectly.
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GIC and OTH were treated as exogenous variables, and IMD, and TAX

as endogenous to be determined as follows:

IMD,=IMD*,4-0, I(IMP -+ FIP){ «+veeeeeeeriieiiiiiiiniinniniin, an
TAX;=TAXF, 10,1 GDPoveeeaeiiiiiiiiii e 18

In Equation (17), FIP is foreign income payment.

IMD and T'AX are assumed to be collected at 0.1 percent of IMP and
FIP, and GDP, respectively. IMD and TAX are strategic variables which
equalize the lefthand and right hand sides of both equations.

(f) The production functions

Here GDP, which determines INV?»-¢ in the above (13) is discussed. Two
production functions were estimated, one for export sector and the other
for the domestic sector. The Cobb-Douglas type of production function with
constant returns to scale, no substitution between capital and labour, and
constant capital-output ratio were assumed.

The production function estimated was a relationship between real output
(GDP* and GDP?) and inputs of utilized capital stock (KAS® and KAS%),
man-hours worked (LAB: and LAB?), and a tcchnological time trend (2).
Since data for man-hours worked were not available, cmployment was
taken as the labour input. The estimation of capital utilization was partic-
ularly difficult in Korea due partly to the shortage of information. It would
be unrealistic for the present to adopt the notion of the Wharton School
Index of Capacity Utilization. A technological time trend () was an
important variable in connection with artificality (2).

This production function took the following familiar forms: ncutral
technical progress at rate m, for example, could be written with a single
paramater

GDP—em v KAS? « LABU-™

Allowing for two scctors in log-lincar form, the cxport and domestic
sectors, onc has:

logGDPe,=mt®+ 1, logKAS®,+ (1 —9)logLAB + 9ot + g -+ 19
log GDPd,=m't¢+y' log KAS*,+ (1—9'Dlog LABY,

+1]/2 Edrtlygr eoeeermerrmrmesirnitiai (@A)
Here, GDP,=GDPe, -+ GDP eveeevevieeeiinniieiiiiieiiienee i @D

Lack of capital stock data nccessitated approximating KAS by cumulating
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investment over time. That is,

KASe,=SI(INP?=¢ 1. INVs~¢— DEP),_y+ (INV?-* - INVe-¢— DEP®),
=1

or
KAS",=KAS, \+ (INV?-ep INVIA— DEP) eeeverereereeriinins (99)
KAS!,=S (INV#-4 1 INVE-4— DEPT), - (INV#-4 | INVE~4— DEP?),
=]
or

KAS!,=KAS?, -+ (INV? 4 INVEE— DEPTY jevvveverecneenninsiniinctiinnnin (23)

Allowing for private and Governmet investments and for the depreciation
factor(DEP) as above, the production functions were thus reformulated:

logGI)P“,»—:mte-}-mlog(('fé (INVP-e+ INVe~e—~DEP®),
l:
F(INV? £ INVE=¢— DEP) )Y+ (1—p)log LAB, 455 1+ tgeseesereo: a9
log GDP4=m'tt + 7/, log ((53 (INV?=¢ 4 INVE=d — DEPY,
=1

+ (INV# 4 £ INVE~4— DEP®) ) + (1 —9") log LABY,
By Bbttygecerreererrre i (20)

As mentioned carlier, (19) is a supply function for cxports, while (20)
is regarded as a supply function for the domestic sector. GDP* is in fact
ecquivalent to nect exports (NFX) added to nct investment in stocks in the
export secetor (INVs):

GDP*=NFX,+INV;*
OF  INVS e GDPe = NFX e eeeveseneeseivminientansisesiesmiensnsannins o
NFX=¢EXP,
where ¢=net foreign exchange ratio

The regression results were as follows:

GDP?=16.45+40.24 KAS®,~0.08 LAB 15, 55twceereeerseees (19-1)
(0.53) (0.25) (0.06) (1.95)
SEE=25.67
R=0.95
dw.=1,28
log GDP*,=3.86+2.19 log KAS*,—1.88 log LAB,
(2.21)(0. 46) (1.28)
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SEE=0. 08
R2=0.97
dow.=]1.38

GDP4,=336.8140.35 KAS!+0.01 LABI,+2.87twweveeeees (20-1)
(1.02) (4. 49 0.21) 0.12)

SEE==21.91
R2=(.99
dow.=1. 31

log GDP¥=4.02+2.13 log KAS?—0.48 log LAB%+0.02¢-(20-2)
(2.28)(0.68) (1.66) (1.10)

SEE=0.01
R2=0.99
daw.=1.01

NEX,=20. 62X P, rorvreveereenerunneiiniiiieiiisis 24~-1)
(15.96)

SEE=30.57
R2=0,93
d.w.=(.55

The results of the statistical estimation of the production functions in the
two sectors were plausible, whilst those of NFX were less satisfactory (see
Figures 20-22 in Appendix 2). The estimate of capital coefficients was
significant, no serious serial correlation was found, and the coefficients
of determination, especially that of GDP?, were near unity. It could be
inferred from these statistical findings that the aggregated outputs were
related to the stock of capital and technology embodied in imported capital
and intermediate goods in both sectors.

It was found that according to equation (19-2), the growth elasticities of
output in the export sector were 2.19,-1. 88, and 0.30 with respect to fixed
capital, labour, and technology, respectively. In the domestic sector, they
were 2,13,-0.48, and 0.026, respectively, according to equation (20-2).
Minus signs for labour in both sectors seems to be due to the inclusion of
the time variables for the explanation of disembodied technology.

(g) The depreciation functions

Depreciation(DEP)was made a function of capital stock and approximated

by cumulating the sum of net investment lagged a period. For both sectors,

DEPe,=2,+ 1 KAS:AI 2 TRR R R TP P PP PP P PPT PP T REPEPIRTD (26)
DEP? =}, +21KAS}1.\1 B TE IR TP T P PR P PP ST R PP P PIP PR PRISPEPPR @n
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The estimated results were:

DEP;=3.41 + 0.06 KASi_; ~reeeveerrrenamnani. (25-1)
(2.853)(13.53)

SEE=2. 83
R2=0, 97
dow.=(.73

log DEP*,=~0.58 + 0.79 log KAS;_,
(7.66)(21.12)

SEE=0,57

R?=(.98

dow.=0.75
The statistical result of DEP? was relatively plausible, whilst that of DEP*
was less satisfactory (See Figures 23-24 in Appendix 2). It appeared from
these estimates that the rate of depreciation in both sectors was quite high.

DEP4==—16,41 + 0.06 KASE, creerereemrimeiiiiin, (26-1)
(8.46) (43.1)

SEE=2.85
R2=0,99
dw.=1,07

log DEP,=—2.68 + 1.04 log KASZ jseereeverne arrerniieneae (26-2)
(13.20) (21.65)

SEE=0, 04
R2=(, 98
dw.=0, 46
3. Results of the estimation
Putting the above equations and identities together, the model for artificial
export-oriented development of Korea in the linear form can be presented
as follows:
(1) EXP,=EXP¢,+ EXP
(2) EXP=-11.95+0.33 WDE,+1.62 SUB¢-—~
FERe . .
«-Qo%i(ﬁERh—l)(HWP——EXP),
(3) IMP,=IMP¢,-- IMP}- ¢+ IMP} -4 + IMP§~# 4+ IMP?~i + IMP¢
(4) IMPy-¢=—5,43+0.39 EXP4+40.37 IMP}i -

Dri-d — .98 GDP¢,+0.59 ( FER® ri-d
(5) IMP; 28.85+0.11 GDP?,+0.59 ( L 1) IMP:
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\ IFER

(6) IMP?-i=—(7.62-1-2.97 INV?=-£0.71 INV?~<--0.03 ——1\) Py

(7)) IMP§=—1.75--0.52{EXP+IMP),+0. 33IMF;_, /

(&) I'KA,=IMP,—~EXP,~FKA,,

(9) INV:=INV,~ INV=— INV= - [NV} - [N§&~d

(10) INVI-¢=(.101-0.33 4EXP4-0.43 INVES

(11 INV?=4=15.57--0.65 AGDP,-+0.46 INVI{

(12) AEXPS=EXP:—LEXPs_

(13) 4GDP,=GDP,—~GDP,

(14) INV,=SAV,+ (IMP,~EXP,) -+ (GOR,~GEX)

(15) SAV,=—443.61+0.78(GDP—-TAX),~0. 49GOR,

(16) GOR,=IMD,+ TAX,+GIC,+OTH,

(17) IMD,=IMD¥--0.1(IMP,+FIP,)

(18) TAX,=TAX#40.1 GDP,

(19) GDP¢=16.45--0. 24KAS;-+0. 08LABS+. 55¢

(20) GDP¢==336.81-+0.35 KASY+0.01 LAB-+-2.87t

(91) GDP,=GDP5-+GDP?

(22) KAS;=KASe_ -+ (INV#1 INVe-¢— DEP®),

(23) KAS¢=KASt -+ (INV»4- INVE-— DEPY),

(24) INVe-¢=GDP:—NFX,

(25) NFX,=0.G2EXP,

(26) DEP:=3.41-+0.06 KAS? |

(27) DEPé=—16.41+0.06 KAS’
The complete model consists of 12 statistical equations and 15 accounting
indentities and equilibrium conditions. The variables included in the system
are listed below in terms of both endogenous and exogenous variables. The
cxogenous variables can be further subdivided into policy instruments and
other data. Applying the rules of identification to this model™ yielded the

result that the 12 equations were all overidentified.

(1) Endogenous (uncontrolled) variables, 27

(73) J. Johnston: Economertic Methods (McGraw-Hill, 1968), pp. 240-252.
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EXP, NFX, EXPc, AEXPc, FKA,, IMP, IMP7-¢, IMPri-4, IMP?, IMP",
INV, INVre INVP 4 INVs, INVs¢, SAV, GOR, IMD, TAX, GDP, 4GDP,
GDPe, GDF?, KAS® KAS?, DEP¢, DEPe.

(2) Exogenous variables, 28
EXPs, SUB# ¢, FKA,, IMPe, IMPs~i, INVe* INVed, GEX, GIC, OTH, FIP,

% TAYE T AR w (FER? pe pwpey  FER ried
IMP¥, TAX%, LABS, LABY, (i —1) (IMP—EXP, (i —1) IMPT,
FER oo
(per 1) 1MP?

(3) Exogenous (predeiermined) variables, 10

WDE, IMPjise IMP;, INVES INVPSE EXPL, GDP,, KAS;, KAS, t,

But when one uses the sub-model comprising equation (1) and (8)—(27)
to evaluate the role of EXP® in determining GDP,EXP° becomes an exogenous
variable, and the solution of the system can be found within this sub-model
(or block). If one adds equation (2) to this sub-model to find out the
importance of artificiality in expansion(SUB¢*, ctc.), the exogenous character
of EXPc will be changed.

Chapter V
Applied Evaluation of the Korean Experience

1. The past role of exports (1961-1971)

The econometric model constructed above enables us to proceed to assess
the past role of export expansion and to project the future evolution of the
Korean cconomy under a certain rate of export growth. ™ We may thus
obtain an indication of the rate of growth and the behaviour of the major
aggregates that might have occurred if the export pattern had been dif-
ferent. But, since no variation of the economic structure was assumed during
the period under consideration, cach coefficient in the equations could only
be approximately estimated.

Usually, the role of exports in economic development can be placed in
three main categories: supply, demand, and externalities excluding other
unquantifiable effects.™ Externality involves a change in production,

(75) 1. Adelman and H.B. Chenery: “Economic Aid and Economic Development: The Case of
Greece,” RES;, February 1966, pp. 8-9, reprinted in Studies in Development Planning
edited by H.B. Chenery (Harvard University Press, 1971), pp. 189-218.



— 76— S A EXE B3

income, and employment. The above three effects, excluding employment,
could be conveniently analysed by this model in a comprehensive form. For
this purpose, a reduced form of this model was derived using all the

equations except (2), and yielded the following information:

Table 2 A Reduced Form of the Model
EXPs IMPe  IMPe EXPe (??!S--—l)IMP"‘d<§§§ ~1)IMP» i
FKA, 0.947161 1.000000  1.000000  .503426 595365 034697
MP .052839  1.000000  1.000000  1.503426 595365 034967
IMPri= 0 0 0 .390045 0 0
IMPri~d 0 0 0 .002964 595365 0
IMP#¢ 0 0 0 1.057578 0 . 034697
IMPs 52839 0 0 .052839 0 0
GDP 0 0 0 .025247 0 0
INV#e 0 0 0 .339086 0 0
INV#- 0 0 0 .070476 0 0
INV 0.944468 1.050978  1.050978  .662207 625716 036466
SAV 0.002590  0.049022  0.049022  0.002390 0.029186 0. 001701
GOR .005284  .100000  .100000  .161172 . 059537 003470
INVs 0944468 1.050978  1.050978  .252646 625716 . 036466
sEXPe 0 0 0 1.000000 0 0
AGDP 0 0 0 .108295 0 0
GDP 0 0 0 .108295 0 0
TAX 0 0 0 .010829 0 0
IMD 005284 . 100000 100000 . 150343 059537 003470
GDP 0 0 0 083047 0 0
KASe 0 0 0 .339086 0 0
INVs— 0.628414 0 0 05455367 0 0
NFX . 628424 0 0 .628414 0 0
KAS¢ 0 0 0 070476 0 0
DEP* 0 0 0 0 0 0
DEP¢ 0 0 0 0 0 0
EXP 1. 000000 0 0 1.000000 0 0
INVer  INVE'  LAB BXPe ¢ Lap* GIC
FK A, 157108 271864 057010 0.060542 12.158780  .007074 0
IMP 157108 .271864  .057010  0.060542 12.158780  .007074 0
IMPri=e 0 0 0 0 0 0 0
IMPri~d 008741  .054843  .003172  0.002964  .994779 001427 0
IMP~i 148367  .217020  .053830  1.057578 11.184000  .005647 0
IMPs 0 0 0 0 0 0 0
GDP¢ 074457 467153 .027018  0.025247  8.473491  .012156 0
INVe 0 0 0 0.339086 0 0 0
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INV#e . 207840 . 304012 .075419 —0.070476  15.639053 . 007910 0
INV . 407355 . 640049 .147817 —1.196746  31.005950 . 016653 . 509785
SAV . 202599 . 294284 .073517 —0.019321  15.228154 . 007657  —0.490215
GOR . 047648 . 073902 .017290 —0.116884 3.619017 .001923 1. 000000
INV: —0.800485 —0.663963 .072398 —0.787184  15. 366898 . 008743 . 509785
ARXPe 0 0 0 1. 000000 0 0 0
AGDP . 319372 . 467153 . 115890 —0.108295 24.031381 . 012155 0
GDP . 319372 467153 . 115890 —0.108295 24.031391 . 012155 0
TAX . 031937 . 046715 .011589 ~0.010829  24.033139 . 001215 0
IMD . 015711 . 027186 . 005701 0. 106054 1. 215878 . 000707 0
GDPs . 244915 0 .088872 —0.083047 15.557909 0 0
KASe 1. 000000 0 0 —0.339086 0 0 0
INVs-e . 244915 0 . 088872 ~—0.083047  15.557900 0 0
NFX 0 0 0 0 0 0 0
KASe . 207840 1. 304012 .075419 —0.070476  15.639053 . 007910 0
DEP: 0 0 0 0 0 0 0
DEP¢ 0 0 0 0 0 0 0
EXP 0 0 0 0 0 0 0
IMPTe IMP:, INVI* INV?7? GDP_, KAS?, KAS?,
FKA, . 371970 . 337618 1.356126 .456336 —0. 641481 . 166703 . 254297
IMP . 371970 . 337618 1. 356126 .456336 —0.641481 . 166703 . 254297
IMPri-e . 371970 0 0 0 0 0 0
IMPri-d 0 0 .003790 . 025390 —0. 035691 . 009275 . 051299
IMP# 0 0 1. 352336 .430946 —0.605791 . 157428 . 202997
IMP: 0 . 337616 0 0 0 0 0
GDP4 0 0 . 032284 .216268 —0.304012 . 079004 . 436967
INV?#e 0 0 . 433593 0 0 0 0
INV#d 0 0 . 090118 . 603690 —0.848620 . 220532 . 284368
INV . 390932 . 354827 1.530092 .643634 —0.904770 . 432232 . 598691
SAV --{), 081235 0. 016550 . 024705 .120038 —0.168740 . 214971 . 275268
GOR L37197 . 033762 . 149460 . 067260 —0.094549 . 050558 . 069126
INVs . 390932 . 354827 1. 006581 .039944  —0.056150 . 211699 . 314323
AEX P 0 0 0 0 0 0 0
AGDP 0 0 . 138478 .216268 —0. 304012 . 338876 . 436967
GDP 0 0 . 138478 .216268 —0.304012 . 338876 . 436967
TAX 0 0 . 013848 . 021627 —0.030401 . (033888 . 043697
IMD 037197 . 033762 . 135613 . 045634 —0.064148 . 1. 6670 . 025430
GDPe 0 4] . 106193 0 0 . 259872 0
KAS: O 0 . 433593 0 0 1.061069 0
INVs-e 0 0 . 106193 0 0 . 259872 0
NFX 0 0 0 0 0 0 0
KAS* 0 0 . 090118 .603690 —0. 848620 . 220632 1.219750
DEPe 0 0 0 0 0 . 061069 0
DEP# 0 0 0 0 0 0
EXP 0 0 0 0
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In Table 2, one can see that the total effects on GDP of merchandise
exports through supply, demand, externality, etc. were well reflected in
the estimated coefficient of EXP (the total multiplier impact), 0.1083 with
regard to GDP in the reduced form of the model. The above result indicated
that a one hundred percent increase in merchandise exports induced a 10. 83
per cent increase in GDP. This figure is comparable to 12. 91 per cent obtained
directly from the single stage least squares estimation of EXP with regard
to GDP.

It should be emphasized that one of the behavicural cquations is not
binding while exports are expanding. In this case, the past effects of change
in exports depends on whether the trade gap or the savings gap sets the
limit to growth under certain conditions. In the trade gap situation, it is
assumed that the level of imports over exports determines the level of
GDP, while in the savings gap situation the level of investments over
savings sustains the level of GDP,7®

When imports are the factor which limits growth potential, and when
imports are in turn limited by total exports and foreign capital, import-lim-
ited growth (GDP*?) is determined by combining (1)-(13) and (19)-(27)
and solving for GDP. On the other hand, savings-limited growth (GDP *)
is determined by substituting equatiors (9)-(11), (14)-(18) and (26)-(27)
into equations (19)-(23) and solving for GDP when domestic savings limit
growth potential. ™ GDP** and GDP*’ provide two separate explanations
of the role of exports. GDP*™ reflects the maximum GDP potential, whereas
GDP*? represents the feasible GDP within GDF**, which is achievable by
export expansion. If GDP ***=GDP**, that is, the equalization of internal
and external balances, domestic savings potential is realized to its maximum
extent and rescurce allocation is effectively attained. On the other hand,
if GDP*"> GDP*?, rcalized domestic savings are below their potential due
to the shortage of foreign exchange. Then, foreign capital should be

induced to cover the trade gap: but the effectiveness of foreign capital is

(76) 1. Adelman and H.B. Chenery: “Economic Aid and Economic Development: The Case of
Greece,” RES,, February 19266, pp. 89, reprinted in Studies in Development Plonning
edited by H.B. Chenery (Harvard University Press, 1971), pp. 189-218.

(77) L. Adelman & H.B. Chenery, op. cit.,, p. 91. Although our model is not based on a
programming model, manipulation of the equations of our econometric model in an indirect
way can provide similar quantitative results at the aggregate level,
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lower than in the case of GDP**=GDP>». The situation of inequality
between GDPs» and GDP** may happen whenever the two gaps exist.

In Korea, the trade and savings gaps were always closed simultaneously
throughout the period of 1961-1971; that is, no one gap prevailed over
any other. This was because the Korean Government set a high growth
target and attempted to achieve it by a high level of investment-high level
of import-high level of foreign capital inflow because of a lack of domestic
savings and exports to support the finance of imports. The logic is drawn
as follows:

Figure 10 The Direction of Causation
high }fligh.
. e I
imports c?:;t:‘l
, | N *
high ¢ ‘high trade gap |
growth investment LN
) ' ot~ domestic
savings e < :’: b | EXPOTLS
GYINGS
sap e e

Consequently, the ex post savings and trade gaps had to be equalized, and,
hence, these phenomena were not concomitant with the characteristics of the
other developing countries which shifted from the savings limit to the
import limit stage in their development processes. ™®

However, it should be mentioned that the simultaneous fulfilment of the
two gaps did not lead to the equalization of GDP* and GDP** in Korea.
The main reason was that over-investment assisted by foreign capital
inflow, not by export expansion based on comparative advantage, created an
overcapacity in production, and natural endowments were not fully utilized.

Accoring to this model, GDP* in 1961 was 646 billion won, whereas
GDP* was 588 billion won. However, the actual level of GDP was 607. 82
billion won, about 6 percent lower than the projected GDPs= for 1961.
The fact that GDP*? was much lower than GDP** implied that the shortage
of foreign exchange was more severe than the other factors of economic
growth. For 1971, GDP** was estimated by this model to be 1,642 billion
won while GDP** was 1,290 billion won. The actual figure for the GDP

(78) Same asvﬁ(‘77).
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was 1, 418 billion won which was again 14 percent lower than the GDPse,
During the period 1961-1971, the relationship between the projected GDP***
and the actual GDP revealed a high correlation as shown in Figure 11.

It was revealed in the empirical evidence that until 1971, the high rate
of growth of the GDP was attributed to the diminution of the foreign
exchange shortage through export expansion and foreign capital inflow.
The savings gap was more than that the absorptive capacity of the Korean
economy could absorb or contain.

Figure 11
Korea: Actual GDP and projected GDPe*?

at constant 1965 prices
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Since 1971, however, the savings gap started to be dominant. It is conce-
ivable that the more foreign capital is induced. the more investment is
available, resulting in an increase in productive capacity. The present model
shows that this process was not realized in Korea. Foreign capital did not
stimulate domestic savings potential to the fullest, due to high import
dependence in comparison to export capacity, and negligence in the import
substitution policy. In effect, export expansion might have been more
desirable than foreign capital in achieving the same rate of growth of GDP
during this period. In the cases of Israel, Taiwan, and Greece, it can be
seen that, despite a shortage of resources, they enjoyed a fairly high rate
of growth through export expansion and import substitution without further
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inducement of foreign capital. In Korea, during the period under review,
savings did not grow sufficiently enough to finance high investment, and,
consequently, the savings gap was dominant, resulting in a low autonomous
reinvestment ratio. 7 The actual savings gap occurred {from low productivity
in both the export and domestic sectors, despite the fact that the high level
of investment rate was caused by an over-inflow of forcign capital and
over-export expansion explained in detail in the forthcoming section.

In short, the high rate of cconomic growth was achieved by high invest-
ment, which was covered by foreign capital inflow and export cxpansion.
Hence, actual GDP and GDP** projected revealed a high corrclation. But
there was a wide gap between GDP* and actual GDP as well as GDP*,
This was because the domestic savings did not follow the actual GDP assisted
by forcign capital and cxport expansion. In a sense, giving a high priority
to the external balance induced an internal imbalance. Foreign capital
which was not in conformity with domestic resources played a role in
reducing domestic savings, as did the level of consumption. Exports based
on comparative advantage might bring forth an increase in domestic savings
rather than forcign capital, but, as will be analysed later, artificial cxport
expansion did not contribute to the increase in the autonomous reinvestment
ratio.

In relation to the role of exports in  cconomic growth, it may well be
argucd that exports in terms of macro-cconomics played a significant role
during 1961-1971. Besides these macro-economic effects, there appeared a
considerable number of qualitative effects produced by export expansion.
Such qualitative benefits were:

(a) Inducing highly advanced technology embodied in foreign capital
goods and intermediate products which were paid for by export
earnings.

(b) Providing an outlet for surplus productive capacity in some export
industries.

(c) Offering the linkage effects, since, in Korea, domestic obstacles to
spreading such favourable effects of exports to the economy as a

(79) See W.H. Park: An article on the Third Five-Year Economic Development Plan, Dong-A
Ilbo, 20th December 1970; An article on the industrialization of Korea, The Seoul
Kyungje, 2nd May, 1971.
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whole were trivial. The actual scale and rapidity with which export
stimuli were transmitted to other sectors were significant as contrast
to the theory of export enclave.

(d) Improving labour skill, technological know-how, etc.

(e) Intensifying domestic competition and morale boosting effects.

(f) Changing the people’s attitude towards work, breaking the cld
customs, and {unctioning as an acupuncture to the economy as a
whole. ¢®

(g) Offering self-confidence in the execution of long-term economic
development plans.

(h) Strengthening national security and political stability.

(i) Affording more {reedom to the decision makers, through improvements
in the balance of payments condition, in choosing a better development
strategy.

It should be noted, howerer, that these favourable effects are considered

in macro-terms. If one takes into consideration the characteristics of

artificiality in export expansion, things will be different. The next section
deals with this aspect.

2. Government assistance, artificiality, and their implicaticns for growth
(1961-1971)

Exports contributed to economic dcvelopment to a considerable extent,
but it may be questioned whether such exports grow on their own
productivity growth or whether Government intervention was one of the
most important factors in expanding exports.

Examination by the export function indicated that both world demand
and artificial export measures were important determinants of total Korean
merchandise exports during the period of 1961-1971. The elasticity of
commodity exports with regard to total world GDP implied in the results
was 0.89 according to the long-linear estimation, whilst those of exports
with regard to Government subsidies and other artificial measures were
0.22 and 0.05 respectively. Considering the foregoing results, it seems
reasonable to infer that Korean exports were promoted largely due to favour-
able world demand conditions and Korea’s artificiality in export expansion.

(80) Frequently cited by such Korean economists as Professor M.H. Choi.
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In this section, the importance of government assistance, in terms of
Government subsidies and investment in the export sector to an increase in
export supplics and to promotion of GDP growth is discussed.

The role of the Government assistance in contributing to growth thrcugh
export expansion is shown in the following Table 3. This Table is reprod-
uced from the reduced form of model.

Table 3 The Role of Goevernment Assistance

SUBs™e INVee

(. 021 (. 319

GDP

The figures reveal that the role of Government assistance to GDP growth
was quite substantial. With an increase of 100 percent in INV¢, GDP
increases by 31.9 percent while SUB increasc GDP by 2.1 percent,
according to the long-linear cstimate. As shown in Appendix I, the aggregate
size of export assistance increased continually. Nominal won subsidy per
dollar plus Government investment in the export sector have rapidly expa-
nded in the last few years in order to mitigate the adverse effects on
exports of the won’s current over-valuation and normal profit loss, and
also in order to increase the supply of export goods. Thus, it is believed
that high and substantial Government assistance in the form of subsidies
and investment made it possible to keep exports rapidly increasing.

On the other hand, increased incentives in the form of the various kinds
of Government assistance, and the excess of such assistance over a certain
point (optimum or preductivity point), gradually led to a number of adverse
effects in the course of export-oriented development. It is, therefore, impor-
tant to investigate the overall economic effects of the current assistance
system including the various export subsdiy schemes.

The results derived from the estimation of effective exchange-cost criteria
are shown below and they indicate the efficiency of artificiality (1) and
(2), or total factor productivity of static and dynamic comparative advantage.
Tables 4 and 5 summarize the estimates which were obtained by making
use of the input-output tables for 1966 and 1968 in Korea.®"

(81) Since 1-0 tables after 1968 are available only recently in Korea, the usefulness of this
caleulation is limited to the evaluation of 1966 and 1968 exports only. The variation of
efficiency or factor productivity of export expansion after 1968 could not be estimated.
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Tables 4 and 5 show the magnitude and structure of the effective and
nominal export assistance for Korean exports and seek to examine their
impact on export expansion. In particular they examine the present export
assistance system in terms of the effective use of the domestic resources
and productivities (static and dynamic) in the export industries. The compo-
nents of each formula in the above tables are explained in Appendix 1.

In Tables 4 and 5, ore can see that domestic costs {or the production of
all the major export items except (1),(8).(9).(14),(15),(17),(22) and (32)
were above the optimum point measured by the formulae. In particular,(11)
which was a major export industry rose to 1,600 won per dollar. The net
foreign exchange earnings of each export good tended to decline when the
export amount rose. The reasons why costs for these items were so high,
and the net foreign cxchange so decreased, seemed to be the inefficiency or
unproductivity of these export industries. This fact simply indicated that
goods that should not have been exported were pushed and exported
artificially, The export items (8), (14), and (22) enjoyed [ar lower costs
than the optimum. In 1968, social costs for the production of export goods
were not much different from those in 1966, in terms of ¢, ¢* and ¢**.

From Tables 4 and 5, one can note also that the ranking of effective
export assistance was not related to that of the domestic cost of earning
foreign exchange, conceived in terms of average carnings. The absence of
any significant correlation between the average domestic costs of earning
foreign exchange and the structure of effective export assistance tended to
confirm that the differential structure of effective assistance was not designed
to minimise the average costs of carning foreign exchange by granting
higher assistance to lower cost exports. Although the effect of the differential
structure of export inceniives was to relate the rates of effective assistance
to the marginal cost ol carning additional foreign ecxchange {rem the
individual manufactured exports, it was not possible to estimate the domestic
manufacturing costs of the additional {oreign cxchange earning.

It is also worth noting that export industrics which required less social
costs than foreign exchange earned were all labour intensive and that other
industries needing higher social costs than foreign exchange earned were
relatively capital intensive light manufacturing industries. Thus, there was

a high correlation betwecen labour intensiveness and lower social costs. From
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Table 4 Total Factor Productivities (nominal and effective)of Export Commodities:

1966 (million won)
Factors 1 ; 9 i 3
Bxport wxr, SN wew
commodities - —
1. Rice, barley or wheat 1,723.9 113.0 1,610.9
2. Other agriculture 2,839.9 113.5 2,666. 4
3. Forestry 16.3 0.8 15.5
4. Fishery 2,43L.7 839. 4 1,572.3
5. Coal 283.8 30.1 2563.7
6. Other minerals 5,962. 1 525, 4 5,436.7
7. Processed foods 6,762. 3 1,337.3 5,425.0
8. Beverages & tobaccos 172.8 12.1 120.2
9. Fiber spinning 7.8 0.5 7.3
10. Textile fabrics 3,910.8 2,230.7 1,710.0
11. Finished textile preducts 6,355.5 3, 117.0 1,238.5
12. Sawmills or plywood 9,538. 1 5,692.0 3, 845.2
13. Wood products furniture 7,861.6 4, 939.5 2,922, 1
14. Paper & paper products 170.5 50.3 120.2
15. Printing and publishing 250.2 86.5 163.7
16. Leather products 80. 1 19.5 60.6
17. Rubber products 178.4 32.1 146.3
18. Basic chemical 1,631.8 915.9 715.9
19. Intermediate chemicals 160. 4 53.8 106. 6
20. Furnished chemical products 35.5 11.1 24.4
21. Fertilizer — — ——
22. Petroleum & coal products 1.2 0.7 0.5
23. Cement — — -
24. Ceramic, clay and stone products 491. 1 135. 4 385.7
25. Iron & steel 19.9 10.1 0.8
26. Steel products 2,071.1 1,012.5 1,058.6
27. Non-ferrous metal products 641. 8 164.7 477.1
28. Finished products 1,052.6 422.7 629. 9
29, Machinery except electrical machinary 975.7 318.7 657.5
30. Electrical machinery 1,402.5 907.8 494.7
31. Transport equipment 188. 9 62.7 126.2
32. Miscellaneous manufacturing 1,769. 3 1,359. 4 3,410. 1
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4 5 6 | 7 8
_ DCOwy, ! I
( coeficien £ beo: " ERP - ';Tfl';wjﬁ;}f ? ( cati 0) ?VIJVTQ((II:— $)
1. 0. 66214 2,415.0 0.99267  0.00406 LT
2. 0. 77344 3,870.5 1. 44870 0. 09406 2, 280. 9
3. 1. £3836 21.3 1, 42591 0. (4429 16.2
4. 0. 80270 11,018.1 5, 99875 0. 01429 1,645.2
5. 0. 85498 338.5 1,20812 0. 10309 282.9
6. 0. 57757 9,701.0 1, 03059 0. 10309 6,010.6
7. 0. 59243 8.708.7 0. 95102 0. 25782 7,309.5
8. 0849118 127.2 0.51997 0. 25782 162.0
9. 0. 47009 12.6 0. BOR22 0. 05531 7.7
10. 0. 32565 6,044. 2 1.09192 0.31543 2,498.1
1. 0. 43607 18, 316.0 6, 46484 0. 31543 1,809.2
12, 0. 48964 15, 957. 0 2,03194 0. 17665 4,664.0
12, 0. 29070 21,839. 4 2,17265 (. 32065 1,301.3
1. 0.56618 169.2 0. 79700 0. 32065 176.9
13, 0. 45306 324.2 0. 89982 0.02213 167. 4
16. 0. 60612 103.4 1.03465 0.02213 62.0
17. 0.54973 253.0 0. 95079 0. 20842 208.5
18. 0. 34470 3, 021. 5 1.45481 0. 20842 1,020.4
19. 0.48166 280.7 1. 26829 0. 29842 151.9
20. 0. 38540 72.8 0. 83606 0. 29842 34.0
21. 0.59463 - - -
22 0. 18424 0.54277 0. 20000 0. 29842 0.7
23. 0.76028 - -
24, 0. 66074 812.7 1. 50857 0. 09296 392.0
25 0. 33894 40.4 1. 47959 0.23549 12.8
26 0. 39063 3,524. 1 1.50040 0. 23549 1,384.7
27 0.47941 {,231.4 1. 24041 0.23519 624. 1
28 0. 45417 1.593.5 1. 14891 0.23549 823.9
29. 0.56110 1.615.9 1.3790 0.23549 860. 0
20. 0. 44511 4,480.5 4.03133 0.23549 647. 1
21 0.50128 316.4 1. 25674 0.23549 165. 1
32. 0.43756 7.429.2 0. 95226 0. 04394 3,566.8
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9 10
j El‘:(‘iil“‘;‘ T ) v/.: o o
| U DCo— ENFX, ENFX;(1+EEA)rs:
ENFX, (EXP;— YINN ;)
— o ratioy o Ao

1 0.35811 0. 98240
2 0. 69692 1. 44876

; 0. 31481 1.42799
4. 6. 66181 5. 93640
5 0. 26723 1. 20816
6 0.61398 1. 03067
7 0.19142 1. 52098
8 0. 21481 0.51979
9. 0. 63636 0.81141
10. 1. 41952 1.15141
1. 9. 14868 6. 46278
12, 2. 42131 1.43780
13. 4.07739 2. 17241
14. 0. 04082 0. 20929
15. 0. 94086 0. 89935
16. 0. 66774 1. 03436
7 0.21343 0. 95027
8. 1. 96109 1. 45421
19. 0.84793 1. 26847
20. 1.09195 1. 14991
21, — —
22. 0.71424 0.41218
23, — —
24. 1. 07063 1.50872
25. 2. 15625 1.47943
26. 1.54503 1.31806
2 0. 97789 1. 24042
28, 0. 93409 1. 14896
29. 0. 87895 1.37902
30. 5. 62397 4.03192
31. 0.91641 1. 25656
32. 1.08288 0. 95349

i S —

| @ pENFX.(1+EEAD1:

| b (EXP, =S INNrs)
. (ratio)

0. 83667
1. 2357

1. 29099
4. 19591
1. 07885
0. 81859
1.11181
0. 47242
0. 66356
0. 90458
4.
2
0
0
0
0
0
1
1
1

53638

. 20807
. 97814
74471
. 56806
. 70010
. 63158
. 22527
. 10086
. 68332

18424

. 71232

13486

. 03446
. 09274
. 83666
. 73685

37080

. 08271
. 56303

(Note : For details of this

table, see Chapter 111-2

in the text and Appendix 1)
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Table 5 Total Facter Productivities (Nominal and Effective) of Export Commodities:

Factors

Export commodities

—
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. Rice, barley or wheat

Other agriculiure
Forestry

Fishery

Coal

Other minerals
Processed foods
Beverages & tobacco
Fiber spinning
Textile fabrics

Finished textile products

. Sawmills or plywood

Wood products & furniture

. Paper & paper products
5. Printing & publishing

Leather products

. Rubber products

. Basic chemicals

. Intermediate chemicals

. Finished chemical products

. Fertilizer

. Petroleum & coal products

. Cement

. Ceramic, clay and stone products
. Iron & steel

. Steel products

Non-ferrous metal products

Finished metal products

Machinery except electrical machinery
. Electrical machinery
. Transport equipment

. Miscellaneous manufacturing

7,104.
10, 445.
32, 599.
19, 397.
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205.6
110.6
100. 3
118.1
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398.

7, 932.
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4 5 5 ) 6 ; 7 s
i 1 DCO: "‘G‘XP’D'O)E}TNTul s | UL

0.662. 4 51.2 0.98834 0. 09406 37.9
(0.77344 6,303.8 1.10683 0. 08406 4,862.4
1. 03856 30.0 1. 43836 0. 04429 22.9
). 80370 10,005.5 8. 38082 0.04429 1,004.0

. 85498 563.9 1.20948 0. 10309 444. 4
0.57757 13,830.9 1.00710 0. 10309 8, 843.7

. 59243 47,317.3 3.09730 0.25783 12,194.5
0.59118 159. 6 0.89091 0.25782 118.6
0. 47001 3.7 0.82710 0. 05531 22.7
0. 32565 10,114.2 1.03873 0.31543 4,632.0
0. 43607 26,789.9 3.92141 0.31543 4,351.8
0. 48964 96,072.6 3.13848 0.17665 16, 146.4
0. 29070 28,125.8 1.30323 0. 32065 9,251.3
0. 56618 181.4 1.11874 0. 32065 136, 1
0.45306 891.1 0.93818 0.02213 440.0
0.60612 34.0 1. 04569 0.02213 20.1
0.54923 1,074.2 0. 95380 0.29842 882. 4
0. 34470 6,439.8 1.25228 0. 30158 2,0683.4
0. 48166 143.2 1.27289 0. 70158 79.4
0. 38540 278.2 0.86193 0.70158 182.7
0.59463 331.8 0. 99899 0.70158 281.5
0. 18424 47.8 0.46316 0.70158 -
0.76028 - — — —
0.60074 1,233.0 1. 50926 0. 09196 595.1
0.35894 433.2 1.47114 0.76451 138.1
0. 39063 236.3 0. 87905 0. 76451 137.3
0.47941 885.7 1.24116 0.76451 447.5

45417 1,258.6 1. 38301 0. 76451 540.6
0.56110 372.1 1.37640 0. 76451 198.4
). 44511 4,210.2 7.09580 0.23549 345.4
0.52128 743.3 1. 25581 0.23549 388.1
0.43956 15,544. 4 0. 95325 0.23549 7,462.3




&

-9 00— O o B XA 53 W

19 1 |
Pt = i CTpEE e
CENFX(14-EEADr:  aip*NFXi(1 FEEAdri | e
EXPi~ElNjric | pEXPi=LIINyj | PTF1968/p** 1966
1. 0. 98838 0. 68528 <
0 1.10631 0. 79098 <Z
2 0 1. 43681 1. 29668 >
i 8 8. 38115 6. 09815 >
0. 26892 1. 20966 1. 07965 >
. 0. 56392 1. 00723 0.60415 <
T. 2. 88021 3.09693 2. 65702 >
&, 0. 34570 0.89106 0. 47261 >
g 0. 66079 0. 85827 0.68110 >
1n. 1.18354 1. 03906 0.57017 <
1. 5. 15603 3..92200 2. 14637 <
12. 4. 95009 3.43808 2. 26685 >
13. 4. 95009 3. 53808 1. 29886 <
11 0. 34271 1.11907 0. 74485 >
13. 1.02523 0.93821 0. 66798 >
16. 0. 69154 1.04603 0.7010 >
17 0.21736 095350 0.63235 >
18. 1. 39987 1.23235 1. 09651 <
19. 0.85390 1.27296 1.01050 >
20 0.52271 0. 93649 0. 48130 <Z
21, 0.17869 0.99919 0. 63799 >
22, 0. 76384 0. 46345 0. 20553 o>
23, — - —
24. 1.07192 1.50922 1.31258 >
25. 2.13232 1.47076 1. 10306 <
24 0.72105 0.87901 0.57511 <
o7 0.97922 1.24103 1.19274 >
28 0. 97922 1.24103 1.19274 >
78, 1.32815 1. 38306 0. 97967 <
29, 0. 87550 1.30728 1. 0367 <
30. 1.18382 7.09808 5.17442 >
31. 0.91523 1.25572 1.08196 <
32, 1. 08705 0.95330 0. 56292 <

“Note: See note of table 4)
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Table 6 Other factors to be considered for export assistance
Factors;} 1 % 9 i 3 4 5
x| e, DR Ewers capa
Export ;(million won) (million won) to manu- out'gt ou(mut
commodities ! i facturing ! P P
1. Rice, harley or wheat 1,010.9 1,723.9 2.74 0. 00686 0. 56694
@, Other agriculture 2, 666.4 2,839.9 4.51 0. 01017 0. 11044
2. Forestry 15.4 16.3 0.03 0. 00060 0. 08720
1. Fishery 1,572.3 2,431.7 3.86 0. 09918 2. 48601
H. Coal 233.7 283.8 0. 45 0.01841 0. 58640
6. Other minerals 5,436.7 5,962.1 9.47 0.40125 1. 02869
7. Processed [oods 3, 425.0 6,762.3 10.74 0.07074 (0. 45484
8. Beverages & tobacco 120.2 132.3 0.21 0. 01308 0.90137
9. TIiber spinning 7.3 7.8 0.01 0.07150 0. 55488
10, Textile fabrics 1,710.1 3,940.8 6. 26 0. 09708 0.90137
{1. Finished textile products 1,238.5 6,355. 3 10. 09 0. 14901 0.99913
12. Sawmills or plywood 3,845.2 9,538. 1 15. 15 0. 18464 2. 16100
13. Wood products & {urniture 2,922.1 7,861.6 12.48 0. 34984 0. 67633
14. Paper & papar products 12.2 170.5 0.27 0. 03590 1.19451
15. Printing & publishing 163.7 250, 2 0. 40 0.01614 0. 84772
16. Leather products 60. 6 80. 1 0.13 0. 01002 0. 68997
17. Rubber products 146.3 178.4 0.28 0. 04525 0. 34490
18. Basic chemicals 715.9 1.631.8 2.59 0.17363 0. 75065
19, Intermediate chemicals 106. 6 160. 4 0.25 0. 31591 0. 32868
20. Finished chemical products 24. 4 35.5 0.06 - 0.00214 1.20169
21. Fertilizer - — - — 1.46291
22, Petroleum & coal products 0.5 1.2 0. 002 0.09143 0. 67584
23. Cement — - - — 0.34932
24. Ceramic, clay & stone products  335.7 491.1 0.7¢ 0.05734 1.43041
25, Iron & steel 9.8 19.9 0.03 0. 00309 1. 33614
26, Steel products 1,058. 6 2,071. 1 3.29 1. 34088 0. 52628
27. Non-ferrous metal products 477.1 641.8 1.02 0.11988% 0. 45600
28. Finished metal products 629.9 . 1,052.6 1.67 0.10171 0. 76474
29. Machinery except electrical 657.5 975.7 1.55 0.08817 0. 64043
machinery
30. Electrical machinery 494.7 1,402.5 2.23 0. 10336 0. 22923
‘31, Transport equipment 126. 2 188.9 0,03 0. 01604 0. 56996
32. Misc. manufacturing 3,410.1 4,769.5 .57 0. 24356 0. 34585

‘Note: See note of table 4)
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these findings, it may be inferred that, since export indusiries tended to
become more capital intensive and nceded more forcign capital, required
social cost would tend to increase.

Further, Table 6 supplements the above computation. As shown in Tables
4 and 5, the subsidy system was not concomitant with the exchange-cost
formula. Table 6 indicates, in addition, that export assistance (nominal and
effective) was not given in conformily with the way in which it might
bring about maximum benefits to economic development.

First of all, the differential performance of the individual exports was rot
related to the magnitude of the differential incentives whether they were
nominal or effective. The relative importance of the different exports. i.e..
the average ratio of individual exports to total manufactured experts, was
not correlated with export assistance. Moreover, there was a verv poor
correlation between effective export assistance and the proportion of exports
to the output of each industry.

Table 6 shows that the ranking of export industries by net foreign
exchange earning was not consistent with the ranking made in terms of
the most economical use of other scarce factors such as capital. There did
not seem to be any significant correlation between the ranking of export
industries by any of the two sets of capital/output ratios and by [loreign
exchange earnings. '

Although it was very difficult to calculate, it seemed certain from the
Korean practice of administration that export assistance did not correspond
to different elasticities of demand and supply. That is, the wide discrimination
in export assistance between the individual manufactured exports seemed
to be uncorrelated to the difference beiween them in terms of elasticity
of demand and supply. On dynamic ground, this paper maintains also
that the cases for discriminatory export assistance were not in practice made
on the basis of the infant industry argument, higher ratios of savings and
investment, or other criteria relating to long-run economic growth. In
Korea during the period under consideration, there was no empirical evidence
that higher export assistance was provided to industries suffering from
excess capacity or employing surplus labour.

The departures ol export assistance from the optimum point measured by

this paper’s exchange-cost formula and the lack of correlation bhetween
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export assistance and other relevant variables as mentioned in Chapter III
have caused many disadvantages to economic development in Korea.

First, actificial pushing of exports resulted in the protection of the
currently, comparatively disadvantageous indusiries. As a consequence,
artificiality tended to reduce efficiency within export [irms. In Korea,
these efficiency effects were not directly associated with export firms’
motivation, but with their fragile structure. During the period of artificial
export expansion, Korean export {irms endeavoured to survive, refraining
from managerial lcisure or relaxation. Due to the lack of ‘the states of the
arts’ and ‘knowledge’ in a rapidly changing environment, however, the
structure of export firms was not satisfactory, in terms of heavy dependence
on outside finance, relatively small size of firms, unmodernized organization,
.and poor management and marketing. 2 All these things were contradictory
to a positive relationsphip between effort and efficiency, and brought about
large substitution effects outweighing income effects. Because of the misal-
location of rescurces in the 1960°s, efficiency effects became more impertant
than orthodox resource allocation in the 1970°s. In short, there occurred a
structural weakness and, thus, inefficiency of export firms, especially new
ones, which tended to require more foreign capital in the form of joint
ventures and multi-national corporations in order to maintain their existence.
Meanwhile, the Government tried to rescue these incfficient export firms
by providing more assistance, but, due to the budget constraint, it had to
introduce more foreign capital to help them. As export {irms became more
inefficient, more government assistance was required and more f{oreign
capital induced. Artificial export expansion whose original aim was to
reduce the trade gap tended to bring about a larger halance of payments
gap.

Second, in Korea, where the investment-income ratio (assisted by domestic
savings) and capital per head were low, artificial export expansion induced
competitive demand for capital inputs. In particular, export industries
required a shift of capital away frem other industries. For some export
industries, the mcst profitable {actor combination tended to require large

(82) The Bank of Korea: Reports on Export Industries in Korea, 1972. The Seoul Kyungje, 23rd

October, 1973,

Korean Trade Research Center: Measures to Increase Net Foreign Exchange Earnings for
Exports, Seoul National Univiersity, 1969.
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amounts of complex capital. The use of this equipment in turn necessitated
the employment of relatively large amcunts of skilled labour and other
tvpes of capital inputs. Goverrment assistance to export industries constituted
sccial costs for the other sectors which were evidently in competition with
export industries in absorbing scarce capital. In addition, export expansion
was competitive with the domestic sector for utilizing the limited capacities
of ancillary industries comprising the sccial overhead capital sector. Sccial
costs or opportunity costs incurred for artificial export expansion semetimes
became considerable.

Third, there appeared a clear indication in Korea that the current expoit
incentive system penalized import substitution and impert-competing  indus-
tries, thus impeding the development of such industries. The delay in the
development of intermediate products and capital geoeds industries and a
decrease in the net fcreign exchange rate were geod examples. In 1971,
net foreign exchange earred amounted to orly 763.4 million dellars when
gress experts totalled 1,616.0 million dollars. Notwithstanding, Korea
exhausted nearly all of the net [oreign exchange earnings to import focd
and crude oil, and to repay debt servicing (sece Tale 7 below). Artificial
export expansion pulled a dragging agricultural sector along with it, rather
than getting the benefits of an additional push from it, thus having increased
net imperts of food, given its basically unfavecurable natural resource endow-
ments ard low productivity in agriculture.

Table 7 Foreign Exchange Receipts and Payments Zin Millien U.S. Dollars]
B |
|i 1968 l 1569 1970 | 1971
Net exports 495. 6 645. 5 716.6 763.4
Imports of food and live animals 167.5 301.7 319.4 399.5
Wheat 68.1 112.5 82.1 125.2
Rice 43.3 120.5 145.4 150 2
Barlev 11.8 7.5 1.0 4.2
Imports of petreleum and its products™ 72.9 107.6 132.9 187. 1
Foreign debt servicing a0 4 102.7 170.5 215.7

(Source: Economic Statistics Yearbook,, The Bank of Korea, 1973).
Note: % indicates ‘crude and partly refined for further refining excluding natural gasoline’.

In the meantime, the international prices of food (i.e., 150 dollars per
ton of wheat in 1971) refused to come down, whilst the prices of crude
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oil (i.e. 2,85 dollars per barrel in 1971) and other raw materials (e.g. scrap
iron) were climbing. A declining net foreign exchange rate contributed to
a trade deficit which was already critical.

Fourth, for some goods (e.g. swine, chemical fertilizer) where internal
and external demand were competitive, permitting morc export sales had
an inflationary impact because of rises in the domestic prices of the
products exported. Usually these export goods have low supply elasticities
and are produced by small firms.

Fifth, as exports expanded artificially, Korea’s dependence on international
markets increased. A bias in growth in terms of relative supply or demand
for goods entering international trade may in the extreme case bring about
a possibility of immiserizing growth if a country’s share of exports in world
trade were large. ¥» That is, even a small change in the supply and
demand conditions of a country affects those of other countries through
changes in the terms of trade or world prices directly. Such a terms-oi-trade
approach was not in general applicable to Korea. But, it should be stressed
that a rapid increase in seme manufactured exports caused a forced reduction
of export prices or of export volume as in the case of textile exports. Due
to specialization in a few typical products and selling in a few markets, the
economy started to become vulnerable to outside conditions. As the risk of
specialization spreaded over all the sectors of the economy, it became more
difficult to shift resources from the export sector to the alternative sectors
when external demand declined abruptly, and the instability originating in
the export sector tended to seriously affect domestic production, incame,
and the prospect for long-term growth of the economy as a whole.

Sixth, domestic savings were not sufficiently increased due to the relatively
high propensity to consume, which was in part attributed to artificiality in
export expansion. Korean cxport commoditics during the period 1961-1971
were largely labour intensive. Since it may be realistic in the case of Korea
to assume that export expansion shifts income distribution towards the

(83) Immiserizing growth means in this paper that an exporting country is worse ofl after
growth than before, because the deterioration of the terms of trade resulting from export
expansion exceeds the profit from increased productivity. See J. Bhagwati: “Immiserizing
growth: a geometrical note,” RES, Vol. 25, 1958; c.f. “The Theory of Immiserizing Growth:

Further Apptlications,” in International Trade and Money, edited by M.B. Connolly and A.
K. Swoboda (George Allen and Unwin, 1973), pp.45-54.
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labour intensive in the production of export goods, and since the propensity
to save out of profits is greater than that out of wages, the marginal
propensity to save in the export sector tended to be low in the course of
artificiality in export expansion. On the other hand, as exports expanded
because of the introduction of {oreign capital in the export sector, the factor
intensity of Korean export goods gradually shifted from labour toward
capital. In this case, increased income was distributed more to capital owners
who were foreigners, and thus, income tended 1o leak out of the Korean
economyv. Wages in the export sector were generally low. All these
contributed to the low marginal propensity to save or the relatively high
marginal propensity to consume in Korea.®" Other examples of the high
propensity to consume are the fashionable deluxe life due to the influence
ol misuses of raw materials (e.g. mink) which were originally imported
for esport production, and the establishment of luxury hotels which aimed
at attrecting foreign tourists.

Scventh, minor examples of disadvantages include, among others:

“a) .\ new distortion created in Anancial institutions and the cxpansionary consequences
of export finance on the money supply. Overemphasis on exports in terms of
domestic money and banking, that is, the low interest policy for exports,
contributed to generating false monetary demand in the name of exports. The
‘prejudiced’ bank fund supply tended to become worse, so much so as to put
pressure on small-medium industries that played an important vole in price
stability. It is noteworthy that prejudiced export financing was abused to the
point of smearing the fairness of banking, and the oversupply of such financing
was diverted and used {for purposes other than those expressly intended for
export. To put it another way, small-medium domestic industries were virtually
cut off from normal bank loans and had to depend on curbed market, whereas
export industries enjoyed monetary leeway, which in some cases was used for
property speculation tending to accelearate the price spiral as well. 8

‘b, The increase in claims from overseas buyers against export goods and delivery.

‘¢ The increase in the conclusion of unfavourable coniracts due to the hastiness of
the export drive {e.z. resulting in the increase in disadvantagecus joint

ventures).

(84) W.M. Corden: “Effects of Trade on the Rate of Growth,” i&id, pp. 131-133.
85; The editorial, the Korean Times, Seoul, August 26, 1973.
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{d) The pollution problem arising from the foreign capital supported export
industries.

{¢) In addition, because of artificialily, imports rather than demestic productien,
foreign rather than domestic capital, and inefficiency rather than productivity
tended to be highly regarded. The fluctuation of the index of the export and
import ratio tended again to be wider, and dispersion of export industries
according to the size of the firm also became irregular.

The above disadvantages were in fact accentuated by the overvalued
exchange rate. Under the overvalued system, imports of foreign capital
goods, intermediate products, and raw materials increased at less than cost,
foreign capital was also induced at low expense. The commodities and
capital thus imported were all used for constructing the economic base and
infant industries. But, as a result of excessive imports, various disadvantages

appeared. They were:

(a) Deterioated balance of payments as the amount of imports increased faster than
that of exporis.

(b) Over-inducement of foreign capital which brought about severe debt scrvicing
problems.

(¢) Creation of capital intensive industries whose size exceeded the optimum point so
that the preduction costs started to scar and conversely hamper export

expansion.

3. Artificiality in export-oriented development C1961—1971)

Korea increased her exports and simultaneously achieved a high rate of
economic growth. Was her economic growth a so-called “export-oriented
growth”?

Seen from the structural equations of this paper’s model, Korean economic
growth was not export-oriented, if one defines ‘export-oriented growth’ as
the type of growth where:

(1) The primary impetus of cconomic growth stems from export markets
(2) Export production is in operation to carn the average profit margin
(3) The autonomous and cumulated growth of export and domestic industries is

achieved

As indicated previously, it was found that exports played an important
role in accelerating private investment into the export sector (INV?-¢) and,
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hence, increasing gross domestic products in the export sector (GDP). They
helped to increase imports of raw material and intermediate products, as
well as of capital gcods for domestic production of manufactured goods.
But it should be stressed that increased exports were not due to cost
reduction resulting frem increased total factor productivity in the export
sector. Productivity increases were not closely related to an increase in the
scale of output and investment, because a manufacturing export industry
whose preduction was rapidly exparding anyway adopted no mnew
techniques and metheds. Although the scale of production increased, the
reduction in costs did not combine to increase competitive strength in
international trade. Government intervention in exports in the form of both
investment and subsidies instead strengthened the ccmpetitive position. The
rationale for Government assistance to export industries which showed no
possibility of productivity growth was the belief that exports might create
varicus benefits as explained earlier in connection with artificialities (1) and
(2). In fact, these advantages were created. But excessive artificiality was
accompanied by significant sacrifices in other industries and other disadvan-
tages also. In this sense, it may very well be asserted that Korea did not
develop through export-oriented growth but by artificial export-oriented
development accompanied by considerable costs and disadvantages as well
during the period 1961—1971.

Chapter VI

Summary and Policy Suggestions

As a country having a large population but small cultivated land area
and limited resources, Korea pursued rapid industrialization through export
expansion assisted by foreign capital inflow during the 1960’s, and has
tried to meve ahead towards export-oriented development in the 1970°s for
the first time during its 40-century history. This export-oriented development
strategy is indicated by the simple fact that 10 billion dollars of exports
have been targeted for 1981, with some amount of foreign capital exported.
This goal is in contrast to the 3.5 billion dollars of foreign aid (grant)
which sustained the Korean economy during the 1950’s with negligible
exports (around 40 million dollars annually), and another 3.5 billion
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dollars of foreign capital (loan) which stimulated economic development
during the 1960’s. A further point to mention is that, in the Third Five-
Year Economic Development Plan (1972-1976), exports of heavy and
chemical industrial goods are planned to share more than 60 percent of the
total export larget although the heavy and chemical industries are still in
the infant stage and far from import and export substitution. This
export-first development policy is based on the assumption of two high

correlations,

(1) Between Government assistance and export expansion

(2) Between exports and economic growth,

To what extent, then, has Korea developed through export-oriented
development and will the artificial formation of comparative advantage be
beneficial for future export-oriented development of Korea?

In theory, export-oriented development is the growth process in which
exports are a prime impetus to growth. When world demand continues to
grow at a steady rate over time, such strategic factors of development as
investment, savings, productivity, etc. in the export sector tend to reinforce
each other through the initiation of the export of manufactured goods,
resulting in a substantial growth rate of GDP in the export sector. A GDP
rise in the export sector may bring about a rise in GDP in the domestic
sector through the input-output mechanism, following an increase in
investment and productivity in the domestic sector. The initial force that
causes rapid development is a rise in a country’s exports, due to a competi-
tive advantage in world trade. This advantage is attributable to the capability
of reducing production costs below those of other competitive countries,
assuming the production of an equal or better quality of exportable goods,
and equal marketing. The reduction in relative prices of exportable goods
is affected by a higher growth rate of real income or investment, and total
factor productivity in both the export and domestic sectors which takes place
when the production of export goods is expanded profitably.

However, the virtuous circle of the export-oriented development may not
easily be aftained without government assistance to export industries. This
is because there are so many obstacles to expanding exports of manufactured
as well as primary products. The difficulties involved in export expansion
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cover both external and internal elements. Internal difficulties exist mainly
on two accounts: the gap between investment (or GDP) and productivity
in the export sector and the gap between the export and demestic sectors.
In the export sector, an increase in investment cr GDP may not always
induce a rise in preductivity, while the expert sector may not be supperted
by the domestic scctor stivcturally in the course of expert-oriented
development. Decisive government action thus has to be taken such as
diverting investment into the export sectcr, subsidizing export industries to
reduce export prices, and improving marketing and productivity, In other
words, developing countries have ccme to ackncwledge the need for the
artificial formation of ccmparative advantage for their exportable goods in
the world market. Artificial ccmparative advantage is defined as a new
cemparative advantage which is artificially fcrmed regardless of the present
ccmparative advantage. That is, gress volume and value (despite a decrease
in unit price of export goods) are expanded bevend the optimal point(total
factor productivity) suggested by the exchange-ccst formula (static and
dynamic, nominal and effective). The need for artificiality stems f{rom
efforts to eliminate the increasing gap created by a massive inducement of
foreign capital, and to facilitate export-oriented development.

Theoretically, the formation of artificial comparative advantage is a
departure from the static and dynamic concept of comparative advantage
lines. The justification of departure is to be found in:

(1> The existence of various distortions in the domestic and foreien markets

(2) The cconomies of scale and externality effects ol expansion as well as in the

infant industry argument Cartificiality 1)
(3) The importance of forcign capital goods and intermediate products which embody
advanced technology paid for by increased exports (artificiality 2).

From the standpoint of international trade theory, the formation of
artificial comparative advantage seems to be similar to protection of infant
export industries as well as dynamic or incremental comparative advantages,
but its concept is broader since it also contains debt servicing together with
educative effects and foreign capital embodying advanced technology. There
exist no limits to artificial export expansion as far as the pressure of debt
servicing increases (artificiality 3), but in the process of export-oriented
development, excessive measures should be restricted so as not to impair
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economic efficiency measured by total factor productivity.

If government assistance to export industries exceeds optimum levels,

then new distortions might occur in other sectors. Such artificial export

exansion would entail welfare losses through distorted investment, savings,

and would call for sacrifices by the domestic sector. Theoretically, equilibrium

is required between export and domestic markets if developing countries are to

derive maximum benfits frem given resources devoted to rapid industrializat-

ion, and if no benefits are assumed to arise [rom artificiality(2).

The findings of the present study are:

(a)

Together with foreign capital, exports (EXF¢) played a significant role (10.83
percent in terms of the macro-concept) in siimulating the economic growth of
Korea during the period 1961-1971. In expanding exports, the role of Government
assistance, through increascs in such variables as Goverment subsidics to export
industries (SUB# %) and Government invesiment into the export sector (INV#e),
were significant (2.1 and 31.9 percent respectively). It can he argued that
Korea developed through artificial export-oriented development during the peried
under review.

In assessing the costs and beneflits of export expansion by nominal and elfective
exchang-cost formulac, one may gct the impression that rapid export growth
has on balance greatly benefited the Korean economy. But the evidence revealed
a number of anomalies in the export-first strategy which indicated that artificial
export expansion, when measured by exchange-cost formulae, was inelficient.
As exports expanded artificially, various new cxport industrics were created but
high social costs were encountered simultancously. The social costs began to soar,
offsetting the benefits [rom artificial export expansion, when exports exceeded
the optimum point. New infant export and domestic industries created by foreign
capital and artificial export expansion have gradually begun to drag efficient

export-oriented development in recent years.

The above results suggest the following policy recommendations:

()

It is desirable to pursue an expori-oriented development strategy as long as the
export market expands. But the effort should be efficient {within both export
industries and firms). In order to do this, it is desirable to transform inefficient
infant export industries into efficient ones, rather than to protect additional
export industries by excessive investment and subsidies. More specifically, it is
desirable to revise the current subsidy system as well as the present foreign
exchange rate so as to make them more consistent with the export-oriented

industrialization policy. As a means, it is desirable to raise the foreign exchange
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rates to their equilibrium points and avgument them with various kinds of
Governmental subsidies and assistance. 7

{h) Subsidies and other assistance are justified when required Dby strategic export
industries, which have a high growth potential over time as well as other
dynamic elements mentioned previously. According to these criteria, it is desirable
to discriminate in the granting of export assistance to the different export
commoditics. Amoeng the dyramic effects of artificial export espansion in Korea,
employment of surplus labour and idle productive capacity as well as the
improvement of technology are especially important. Government assistance
should be provided to export industries which employ surplus labour up to the
point where marginal productivity of labour equals real wages and which utilize
the idle capacity of production until total demand watches it. Covernment
assistance is particularly eriticial when the economy falls into rccession. as it
did in the end of 1972.®® It is also desirable to improve forcign marketing,
the quality and packaging of goods and to diversify foreign markets rather than
make excessive investiment or  grent excessive subsidies which are not closely
related to the industrial policy in gencial.

Export policy should be based en a synthesized cconomic policy which takes

inta account domestic resources and the ccenemic structure. Since the carry-over
cffects of exports diminish when net foreign exchange earnings decrcase, the
domestic sector may also lag behind the exporl sector, thus gradually losing the
built-up potential of Government assistance to export industries. It is again
desirable to transform existing import-substitution indusiries into export
substitution ones, rather than crcate new import-substitution industries under
the infant industry argument. This will eventually cqualize the efficiency of
export and import substitution industrics at their shadow prices with the margin
(87) See W.H. Park et al: “Hankuk Ui Kyungki Bunsuk Mit Yaechuk Ae Kwanhan Yunkeu”
(A Study of Economic Fluctuation and Forecasting in Korea), Korea Economic Research
Institute, September 1972. Articles written by W.H. Park on Korea’s Economic Development
and Recession, The Seoul Kyungje, on
29th March, 1971
26th July, 1971
13th September, 1571
17th September, 1971
15th May, 1972
6th June, 1972
12th August, 1972
19th December, 1972
1st August, 1973
19th December, 1973 and
The Shin-Dong-A, April, 1973, pp.120-137.
{88) Same as 87/



i

Exports and Economic Develapment — 103 —

of artificiality (2). Agricultural development and the increasing intensity of the
economic structure may play an important role in replacing artificial export
expansion.

‘@) Tt is desirable to revise the export target which seems to be too umbitious in

e

~e)

its aim to achieve 10 billion dollars by 1981 through artificiality in export
expansion. 1f this cbjective were carried cut as planned, higher sccial costs
would need to be paid. This does not mean that the target itselfl is unattainable,
but it is maintained that the extent of artificiality is excessive. If foreign
demand for Korean geeds which have both a current and a dynamic comparative
advantage is increasing at a rapid rate, then it may be possible that exports of
such goods alone can achieve the target. But what is argued here is that, taking
into account the present conditions of productivity and the productive capacity
of the economy, and the fact that artificiality in export expansion is Lo be em-
ployed for reaching the target amount of exports, serious distortions might occur
in the domestic cconomy. In order not to induce such domestic distortions under
the present conditions of the economy, Korea could possibly borrow foreign
savings from abroad. This, however, may produce more serious problems of
economic independence from foreign countries because no potential for the
improvement of total factor productivily exists at present in the economy as a
whole to match the high export targets.

To put it differently, total factor productivity in the export sector cannot easily
be improved by increasing government subsidies to the export sector (SUB#™*)
and government investment in the export sector (INV#-¢), but only by changes
in other variables included in the export-oriented development model. If total
factor productivity does not improve, then export expansion may become inelastic
to export assistance, and more export assistance will be needed, negating the
original aim of terminating export assistance within a short period of time. But
as long as infant export industries become efficient via an increase in total factor
productivity in the export sector within a short span of time, the economy can
be put on the track of export-oriented development. When the increases in
investment and production improve productivity in the export sector, which may
in turn reduce the prices of exportable goods and thus increase their international
competitiveness, export-oriented development can be realized. In increasing total
factor productivity, the ability of the Korean people in terms of technology and
skill is important. To conclude, the possibility of achieving export-oriented
development (and in extreme cases even converiing comparative disadvantages
into absolute advantage) many depend upon how fast total factor productivity

in the export-sector rises (when those of foreign countries are assumed away),
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and it may be a race between the rates of both productivity growth and artifi-
ciality in export expansion that determines whether or not Korean can achieve

export-oriented during the period 1972--1981.

In the 1960’s the most important issue was “how fast can Korea construct
a productive base?” As a means of accelerated growth, artificial formation
of comparative advantage was justified under the infant export industry
argument, etc. But, entering the 1970’s, focus needed to be shifted from
a consistent macro-investment programme to efficient micro-resource allocation.
The Korean Government ought to adopt an “efficiency over growth”
strategy from now on and thus increase autonomcus reinvestment by
discarding inefficiency. As Korea has already passed the first stage of
structural transformation towards industrialization, a self-reinforcing rein-
vestment process should be established within the framework of efficiency
and austerity. 3%

In view of the Korean experience, it appears that UNCTAD proposition
needs amplificaticn in explaining the process of export-oriented development

and its efficiency.

Appendices

I. Compilation of the Data

As S. Kuznets pointed out in July, 1972, when he participated in the
Symposium on  Economic Development and Planning held at the Korea
Development Institute in Seoul, one of the most important and basic factors
in the model building exercise in Korea lies in the collection of exact
data.®” For constructing an econometric model, the relevant statistical data
for Korea were relatively scarce and unreliable, as compared to those for
developed countries. The reasons were usually a relatively short time series,
incorrect assumptions made in sample surveys, incorrect methods of reporting
at the primary stage of data collection, and frequent revision of the

national accounts.

(89) This argument is in contrast to the expansionists’ view on Korean economic prospects.
See O. Shimomura: “Some Suggestiong for Stabilization of Korean Economy,” Research .
Report No. 8, Korea Development Institute, August, 1972.

(90) See Bibliography (8).



Exports and Economic Development — 105 —

In Korea, although data were refined and filed in chroncgical order, and
methcdology which affected the reliability of data was modified periodically,
it was not possible for this model estimation to get all the data from
published sources. Nearly half of the data were not available. In conse-
quence, many scattered sources of information had to be manipulated on
the basis of some assumptions made in the data collecting process.

(1) First, it was found most difficult to obtain the data concerning the distinction
between the export and domestic sectors. The fundamental difficulty was in
relation to INV?-¢ and INV?-4, and INV¢-° and INVe“ To build up a rough
series of these data, three different methods were considered and (¢) was chesen
for this paper’s purpose.

(a) Proportionality methcd.--.-. The data on GDP and net exports were available,
from which the ratio of exports to GDP was derived. After total gross investment
was divided by this ratio, the amount of investment for exports was obtained.

(b) Regression method. .- The data on GDP¢ (==net exports) and GDF¢ (GCDP
-net exports) were available. Hence, the coefficients of GDP¢ and GDFP? could be
estimated by regression for the following equation.

INV =a+BGDP e+ yGDP+u,

(¢) Sampling method:--- By making use of the small-sampling technique, the
average capital coefficient for export industries was calculated annually by the Korea
Development Bank (KDB), where three experts were engaged in investigating the
supply and financial condition of export industries. Their calculations of the capital
coefficient seemed to be reliable due to the massive amount of data used and their
long experience. By multiplying the amount of exports by the coefficient {2.15972),
INV* could be obtained. In this model estimation, annual figures on this coefficient
were required. But, since Korea’s major export items didn’t change much during the
period of investigation, it was reasonable to employ an average capital coeflicient for
the period 1961~1971 rather than a coefticient of each year which could he calculated
with sophistication. Interetingly enough, the coefficient derived from the sampling
method was very similar to that obtained by the regression method utilized by the
Economic Planning Board (EPB).

(2) Second, the data on capital coefficients and capital stock, especially in the export
sector require a particular explanation. Because of discontinuity and incompar-
ability in the series of capital, it was necessary to construct a new series which
covered the period 1961-1971. Basic data for this work were obtained from
Estimates of Korean Capital and Inventory Coefficients in 1968 by Professor

T

K.C. Han. The original interindustry data were based on Input-Output tables.
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for 1960, 1963, 1966 and 1968, by which INV* and INVY were derived.

73 Time series for annual data for the period 1961-1971 were not sufficient to
derive a reduced form because of the shortage of degrees of freedom. At least
ten degrees of frcedom were needed.  For this, quarterly data for the period
1961-1971 were required. But, the quarterly data contained seasonal variatons,
thus fiuctuating more widely. Hence, if they were to be employed for this
paper’s purpose, the quarterly data needed to be adjusted by the moving averages
of four quarters or the overlapping semi-annual technique.

In the process of compiling quarterly data, considerable difficulties were encoun-
teved since The Bank of Korea (BOK) published unofficial quarterly data on the
GNP components only in 1968. Other than the GNP components, relevant data
had to be manipulated by applying the same techrique {four guarters moving
averages) used for the annual data, especially to distinguish between the export
and domestic data. In the empirical estimation, the results using both data were

found to be quite similar, and, therefore, annual data were adopted.

The main statistical sources used in this study were the Economic Sta-
tistics Yearbook (ESY) and the National income Statistics Yearbeok (NISY)
published by the Bank of Korea (BOK). UN publications such as the UN
Statistics Yearbook (UNSY) and International Finance Statistics (IFS) were
all based on these data and virtually the same as the former. Two other
regular statistical publications wused were Finance Statistics and Statistical
Data. PRoth were published annually, the first one by the Ministry of
Finance (MOF), the second by the Economic Planning Board (EPB). One
of the main sources for trade statistics was Monthly Trade Statistics, which
was published by the Ministry of Commerce and Industry (MCI). Sometimes,
these publications gave separate figures for trade, and trade figures,
especially those of exports, were usually undervalued (see EXP below). But
adjustments for coverage, and timing necessary in order to use the reliable
trade statistics for the balance of payments were not published. Only
recently, however, was the complete balance of payments computation for
Korea revised for the years 1961-1971 by the BOK’s Research and Statistics
Department.

All figures were converted into the presently used Won expressed in
terms of constant 1965 market prices. For these values which were only

available in terms of current market prices, appropriate deflators were used
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for the conversion. For cxperiments, the absolute figures were converted
into the rate of change (A), but dismissed because of the poor results of
the cstimation,

The model is in essence a recursive system, cexcept for the simultancous
relationship between INV and GDP. From a statistical viewpoint, a recursive
svstem makes it acceptable to use cordinary least-squares to estimate struc-
tural parameters on the condition that there is no correlation among error
terms of each equation in the system. All the equations were estimated in
the text using (1) ordinary single-stage least-squares procedures, (2) annual
data, (3) aggregate data, (4) absolute figures, and (5) linearity. It was
shown from the actural estimates that the computation of the two-stage
least squares estimates with quarterly and rate-of-change figures had on the
whole a marked effect in reducing the regression coefficients and increasing
their standard errors. The multiple regressions by these methods yielded
relatively low R* also. On the other hand, the computation by log-linear
and disaggregated data improved the fit considerably. But, linearity and
aggregated data were adopted for simplicity of the model and due to the
difficulties of deriving a reduced form from the log-linear equations.

As usual, the t-tests of the coefficients were listed in parentheses below
each coefficient. Multiple correlation coefficients adjusted, R? and Durbin-
Watson statistics, d.w., were indicated to the right of each result. In
additon to statistical validity, forecasting ability was also taken into
account in the process of choosing siructural equations. The calculation
was carried out at the Korean Computer Centre by CDC 3200.

The terminology and coverage of each variable which is identified with

the objective of this model are explained in detail below.

EXP: - Total exports of goods and services at constant 1965 market prices in Korean
won. The original figures in current dollar terms of exports were obtained
from UNSY, 1972 and ESY, 1972 together with BOK’s Monthly Statistics
(p.130). Foreign exchange carnings [rom exports at 1965 prices in Korean
won (also from foreign capital inducement) were obtained by foreign-
exchange in current dollar times the exchange rate in 1965 (272.60) times

the implicit price index (Al the figures shown below whose original figures
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NFX:
EXF¢:
EXPS:

WDE:

SUBse
FER;

FERe

wer current dollar terms were converted (o constant Kovean won  in the
same way as above). In these figures, 1962 and 1963 [igures were based
on cxport declarations; the others on foreign exchange settlements at BOK
or the Korea Exchange Bank (KXB). Reflerence dates were based on customs
clearance. Therefore, contract, L/C or export advance bases were rejected
which were employed by the Government for export maximization purposcs
sometimes. Merchandise cxports were valued at FOB, including  trade
without draflts and excluding smuggling, gold coins, issucd bank notes, cte.
Total exports were divided into two sub-categories, LXPe and EXPs.

Net foreign exchange carnings at 1965 prices in Korean won.

Total exports of commedities at censtant 1665 market prices in Korcan won.
Tetal exports of services at corstant 1965 market prices in Korean won.
Reler to IMP for the distinction between EXPC and EXPS.

Index of gross world income at constant factor cost (basc 1965==100). Other
figures used for this experiment were both world import demand (= world
export), and total GDP of the USA, Japan, West Germany and Hong
Kong which were the main importers of Korean goods. Data sources werc
UNSY, IFS, and IMF annual yeports {or 1972.

Government subsidies to export industrics. See INVe * for details.

Official foreign exchange rates. In detail, buying and selling rates of foreign
exchange banks to customers. With the adoption of a unitary fluctuating
rate system and a floor rate of 255 won per US dollar, on May 3, 1961,
the selling rate to customers and buying rate from customers by forcign
exchange banks were determined by BOK, taking into account the [rec
market rates. From November 23, 1969, these rates were determined daily
by foreign exchange banks.

Effective foreign exchange rates for cxports. The figures for FER® werc
obtained, as follows, by taking into account the changes in prices of the
U.S.A. and Japan, and the volume of cxports to the U.S.A. and Japen

which were the main importers of Korcan goods:

PRI,

PRI, .
(FER® >~ - e == (FERS  eeeeenee e et Ne)
PRI

" PRE
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PRI,
PRE _,
pes
(FER$), % - ~——— = (FERTY y veevvneniii (2
PRI}
PRI?
(FERD , « (EXPD) -+ (FER), « (EXP}(,
Q00 LR — IS TIPSR (3)
(EXP-+-EXP),
Where « denotes the - U.S.A.
J denotes Japan
PRI stands for wholesale price index which takes 1953
as a base year.
The data for these formula were:
\ PRI | FER® (won) " EXP($1000)
| USA | Japan USA { Japan USA ’ Japan
1 9 6 1 100.0 49.9 147.82 153. 49 6,821 19, :87
6 2 100.3 08.2 161. 16 162. 44 11, 376 23,487
6 3 100.0 100.0 194.85 192.29 24, 287 24,841
6 4 100. 2 100.2 261.89 208. 46 35, 566 38,158
6 5 102.2 101.0 282.72 264. 59 61, 695 43,974
6 6 105. 6 103.4 318.68 296. 81 95, 782 66,293
6 7 105.8 105.3 345.16 313.32 137,431 84,723
6 8 109. 4 106.1 360. 83 336.19 235,402 99, 744
G 9 112.1 106.4 375. 26 358. 04 312,175 133, 326
70 116.3 108.2 391. 27 371.33 395, 216 234, 311
71 119.9 111.3 410. 11 397.38 531,822 262, 002
IMP:  Total imports of goods and services at 1965 prices in Korean won. The

figures were originally obtained from ESY and IFS, 1972, together with
BOK's Monthly Statistics (p.120). 1962 and 1963 figures were based on
import declarations; the others were based on customs clearance. Imports
were valued at CIF, including trade without drafts and excluding gold coins,
bank notes, bonds, and similar sccurities. The distinction between consumer
goods including grain, raw materials including (uel and intermediate products

and capital goods is according to the following classifications:

Consumer goods : SITC 0,1,8,9
Raw materials and intermediate products : SITC 2,3,4,5,6
Capital goods : SITC 7

Services : Others
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The data on the imports of consumer goods, raw malerizls and intermediate
products, capital gocds, and services were separately available and were used
to allow the bypass of the problem of multicollincarity.

IMPe: Imports of consumer goods at 1965 prices in Korean won. The original
figures were derived {rom IFS and ESY, 1972.

IMPFr=¢: Tmports of raw materials and intermediate products for the export sector at
1965 prices in Korean won. Same source as the zbove.

IMP =4; Imports of raw materials and intermediate preducts for the domestic sctor
2t constant 1965 prices in Korean won. Same sources as the ahove,
IMP?=i; Imports of investment goods in the private sector at 1965 prices in Iorea

won. Same sources as the above.

IMPs=i: Imports of iavestment goods in the Covernment scctor at 1965 prices in
Korean won. Same sources, imports of investment goods [or both Government
and private use were divided according to the classification of the goods in
foreign exchange statistics issued by the Korean Government.

IMPs:  Tmports of services including capital inceme at 1965 prices in Korean won.
Same sources as IMP.

FKA;: Net amount of short-term forcign capital inflow at 1965 prices in Korean
won.

FKA,: Net amount of long-term foreign capital inflow at 1965 prices in Korean
won. The distinction between FKA, and FKA, lies in the peried of
repayment. KA, is the foreign capital to be repaid after onc year, so it
excludes D/A and usance. The others are all FKA,. In view of the identity,
FKA, is nothing but the trade balance minus FKA,. Thus, FKA4; includes
movement of non-monctary gold, official donation, ete., as well as D/A and
usance. To speak strictly, all these items were not short-term foreign capital,
but in Korca cspecially during the period 1961— 1671, the items other than
short-term foreign capital werc in rcal sense negligible. The data were
taken from Monihly Economic Statistics of BOK.

INV: Total gross investment at 1065 prices in Korcan won, summing the fixed
capital formation and change in inventory. The source of the data for this
variable was the Mining and Manufacturing Census and Estimates of Korean
Capital and Inventory Coefficients by Professor K.C. [an.

INV?=<: Gross private investment in the export sector at 19635 prices in Korean won.
No official statistics on this variable were available since it was defined as
privaic investment for the preduction of export goods(not private investment
of export establishments). The methed used to calculate the figure was

explained already, INV?¢ containing the investment {or the depreciation of
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fixed capital.

Gross private investment in the export sector at 1965 prices in Korean won.
In other words, this variable is defined as private investment for the
production of commodities which will be used for domestic consumption and
investment. The figures were derived simply from INV? minus INV?-e,
Gross Government investment in the export sector at 1965 prices in Korean
won. As in figures INV?~¢ and INV*-4, combined use of various information
was made. INV# ¢ includes long-term lending of foreign exchange to export
industries and provision of funds for the purchase of machines and cquipment
for export use. The distinction beltween INV# ¢ and SUB¢ ¢ (Government
subsidies to export industries) lies in whether Government assistance to the
export sector, either INVE~¢ or SUB# ¢ induce the reduction of export prices
of Korean goods directly. The main sources were the data prepared by the
BOK and EPB. The balance sheets of other city banks were also utilized.
Gross Government investment in the domestic sector at 1965 prices in Korean
won. This figure was obtained from INVs minus INV#, INV? is the total
Government investment whose data were obtained from NIY, 1972,
Investment in stock or inventory at 1965 prices in Korean won. These figures
were taken from NIY, 1972 (p. 62) and “Research Data on GNP” kept by
BOK.

Net investment in stock of export goods at 1965 prices in Korean won. In
Korea, it was estimated that INVs"¢ was practically nil due to the excessive
export drive.

Total domestic private savings at 1965 prices in Korean won. The estimates
of SAV were derived from NIY, 1972.

Total Government revenue at 1965 prices in Korean won. This figure was
taken from NIY, 1972 and NSY, 1972 (pp. 166-169).

Government expenditure at 1965 prices in Korean won, The source for this
variable was the same as GOR (ESY, pp. 166-167). Government current
expenditure consists of consumption expenditures for civil and defense
purposes, subsidics, current transfers to households and private non-profit
institutions, and current transfers to the rest of the world.

Total tax revenue at 1965 prices in Korean won. ESY, 1972 (pp. 166-167)
was a direct data source for this figure.

Import duties at constant 1965 prices in Korean won. The figures were
obtained by using ESY, 1972 (pp. 166-167).

Strategic variable of tax which equalizes the lelt and right hand sides of
the equation,

Strategic variable of import duties which equalizes the left and right hand
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GIC:

DT

FIP:

GLP:

DR

GDpP:

K

el

LABe:

LABY:
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sides of the cquaticn.

Income from Government property and entrepreneurship, and others at 1965
prices in Korean won. Others include current transfers from the rest of the
world lcss interest on public debt. In fact, GIC is the residual of GOR
(IMD+TAX>. Tax includes indirect taxes, direct taxes on corporations,
direct taxcs on households and private non-profit institutions. The data source
was based on ESY, 1972.

Government revenue except IMD, TAX, and GIC at 1965 prices in Korean
won. Same sources as the above.

Foreign income payment at 1965 prices in Korcan won, Same sources as the
above.

Gross domestic products at 1065 prices in Korcan won. Time series for this
variable were published in NIV, 1972 (p. 62) and UNSY, 1972, together
with “Research Data on GNP” Lkept by BOK. We used these data without
any adjustment.

GDP in the export sector at 1965 prices in Korecan woen. GDP¢ is equivalent

to exports of goods and services times net export earni ratio plus inventory
in export industries as shown in the ecquation in the model.

GDP in the domestic sector at 1965 prices in Korean won. Actual figure was
obtained from GDP-GDPe.

Capital stock (at the beginning of the year) in the export scctor at 1963
prices in Korcan won. As explained in INV*, the capital coefficient of export
industrics was used for the calculation of KASe. The procedure was to start
with the estimates of capital investment in the export sector in 1953, when
in fact all the capital stocks were negligible as a result of total destruction
by the Korean war. From 1933, capital series were built up for consecutive
years by adding or subtracting the net investment figures of the relevant
vears. The main sources utilized for this purposc were the same as for the
INV series.

Capital stock (at the beginning of the year) in the domestic sector at 1965
prices in Korcan won. For the compilation of KAS?Y, the same procedure
was {ollowed as for KAS. Or KAS!—=KAS-KAS® could be used.

Number of persons employed in the export sector. The figures were obtained
by the combined usc of information provided in the same source as for the
[NV series and the field survey made by EPB. Based on this information,
the data were processed according to the same principle as applied to INVe,
Number of persons employed in the domestic sector. The data and methodology

used to derive the figure were the same as for LAB°. For simplicity, the
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Table 8 The Basic Data
(1) EXP ' (2) NFX (3) EXP. | (4) EXP",
o (illenwon) o (billion won) - § - (billion won) (billion_won)
61 38.59 37.02 10.85 9.12
62 43.31 40. 82 14. 54 10. 85
63 46.58 40.74 23.04 14. 54
64 56. 00 46. 07 31.61 23. 04
65 76.91 62.37 46. 47 31.61
66 120. 68 100. 80 66. 46 46. 47
7 170. 63 ' 140.77 88. 83 66. 46
68 233. 63 188. 96 125. 06 . 84.83
69 305. 39 233.42 174.71 125. 06
70 364. 18 211.22 234.14 174.71
71 514. 21 268,41 312.95 234. 14
L (5) JEXP (6) EXP* i (7) WDE (8) SUBs™+ | (9) FER*
(billion won) | (billion won)} (index) (billion won) I (won)
61 1.73 27.74 70.6 0.53 152. 01
62 3.69 28.77 75.1 1.10 162. 01
63 8.50 23.54 81.9 2.58 193.56
64 8.57 18.39 91.8 6. 61 260. 11
65 14. 86 30. 44 100.0 11.03 275. 18
66 19. 99 54.22 108.8 17.25 309.73
67 22.3 81.80 115. 1 31.10 333.02
68 40. 23 104.57 128.2 51.44 354. 14
69 45.63 130. 68 145.8 78.99 370.11
70 59.43 130. 04 163.4 112.73 391.32
71 78, 81 201.26 181.9 147. 92 403.27
| Qo FER ay IMP | (12) IMP* (13) IMP"
[ (won) (billion won) | (billion won) (hillion won)
61 130.00 1. 30 37.84 34.79
62 130.00 120.51 41.61 51.81
63 130. 00 153.48 38.22 69. 99
64 256.53 114.05 22.18 62.63
65 272.60 128.45 21.16 74.31
66 272.60 208. 45 26. 67 103. 88
67 275.00 281. 32 37.45 125.56
68 281.90 410. 49 66. 35 154.75
69 305. 20 516. 23 108.12 192.57
70 317. 40 570. 93 118.13 182.78

71 373.30 865.75 129.37 323.27
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| (14) IMPrte | (15) IMPrTe, | (16) IMPri~¢ | (17) IMPe
: (billion won) | (billion won) i (billion won) 1 (billion won)

61 0 4} 34.79 1.51

62 0 b 51.81 2.49

63 4.36 0 65.63 5.63

64 8.58 4.36 54.05 3.03

65 14.94 8.58 59.37 3.66

66 26.97 14.94 76.91 8.07

67 36. 38 26.97 89.91 13.72

68 57. 60 36. 38 97.15 29,56

69 83.50 57.60 109. 07 24.71

70 117.72 83.50 65. 06 30.47

71 160.55 117.72 162.72 53. 06
Ias) IMP»i . (19) IMPs (20) IMP*_, (21) FKA;
| (billion won) i (billion won) (billion won) ! (billion won)

61 72.95 6.50 5.69 3.21

62 77.99 8.12 7.09 5. 69

63 132.27 12.85 11.78 7.09

64 114.41 17.62 13.23 11.78

65 118.48 52.90 21.91 13.23

66 207. 98 37.02 30. 20 21.91

67 241.72 49.50 25. 61 30. 20

68 344.12 71.90 20.10 25.61

69 451.47 97.40 30.78 20.10

70 433.94 130. 44 47.50 30.78

71 438.68 142.76 50. 37 47.50
| (22 FKA, | (23 FKA | () GDP_ | (25) GDP.,
| (illion won) | (billion won) | (billion won) | (billion won)

61 52.50 52.71 607. 82 581. 69

62 77.98 77.50 628. 49 607. 82

63 90.92 106. 90 686. 24 628. 49

64 51.35 58. 65 743.78 686. 24

65 43.18 51.54 798. 20 744.78

66 30.22 85.72 900.74 798. 20

67 45.06 110.69 973.63 900. 74

68 53.00 176.85 1,105.08 973.63

69 49.61 210. 84 1,283.15 1,105.08

70 89.44 206.75 1,418.40 1.128.15

71 139.49 355.74 1,563.01 1,418.40
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. (28) 4GDP | (27) 4GDP_, (28) GDP* (29) GDP?

} (billion won) ‘ (billion won) (billion won) (billion won)
61 26.13 13.60 37.02 570. 80
62 29.67 26.13 40.82 587.67
63 57.35 20.67 40.74 645. 50
64 57.54 57.75 46.07 697.71
65 54.42 57.54 62.37 735. 83
66 102. 54 54.42 100. 80 799. 94
67 72.89 102. 54 140.77 832. 86
68 131.45 72.89 188. 96 916.12
66 178.61 131.45 233.42 1,049.73
7 135. 25 178.07 211.22 1.147.18
7 144. 61 135.25 268. 41 1,294. 60

(30) INV (31) INV* 9) INV»¢ | (33) INV*Z

(billion won) (billion won) illion won) | (pillion won)

61 72.95 6.50 5. 69 3.21
62 77.99 8.12 7.09 5.69
63 132.27 12.85 11.78 7.09
64 114. 41 17.62 13.23 11.78
65 118.48 25.90 21.91 13.23
66 107.98 37.02 30.20 21.91
67 241.72 49.50 25.61 30. 20
68 344.12 71.90 20.10 25.61
69 451.47 97. 40 30.78 20.10
7 433. 94 130. 44 47.50 30.78
71 438. 68 142.76 50.37 47.50

! (3) INVse (35) INV4 (36) INV#¢ (37) INV#=¢

| (billion won) (billion won) (billion won) (billion won)
61 0.81 66.45 48.57 37.16
62 1.03 69. 87 61.59 48.57
63 1.047 124. 42 75.51 61.59
64 4.39 96.79 59.49 75.51
65 3.99 92.58 69.94 58.49
66 6.82 170. 96 114.99 69. 94
67 23.89 192.22 146. 21 114. 99
68 51. 80 272.22 203.63 146.21
69 66. 02 354.07 212.69 203.63
70 82.94 305.02 188.68 212. 69
71 92.39 295.92 197.21 188. 68
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(38) INVE=4 | (39) INV® (403 INVs==c ' (41) KAS
(billion won?} i {billion won) i (billion won) ; (billion won)

61 10. 19 7.69 0 484. 05

62 14.34 —6.06 0 568. 10

63 17.59 31.32 0 674,05

64 16.22 21.08 0 T67. 38

65 21.80 0. 84 0 885. 02

66 39.22 16.75 0 1,075. 65

67 36. 38 9. 63 0 1.307. 04

68 50. 10 18.49 ¢ 1,633.37

69 97.67 43.71 0 2,041. 13

0 83. 27 23.57 0 2,441. 50

71 46. 05 52. 66 0 2,880. 18
(12; KAS., | (43) KAS® |  (44) KAS", (45) KASH

i

(billion won)

{billion won)
61 418.79 6. 50 4.71 477,05

hillion won) [ (billion wom)

62 484.05 14.02 6.50 553. 48
63 568. 10 27.47 14.02 G46. 58
64 674.05 45.00 2747 722,29
65 767. 38 70. 99 45. 09 814. 03
66 885. 02 108. 01 70.99 967. 64
67 1,075. 65 157.51 108. 01 1,150. 23
68 1,307. 04 129. 41 157. 51 1,403.95
9 1.633.37 326.81 229. 41 1,714.32
70 2,041. 13 457.25 326.81 1,984. 25
71 2,441.50 600. 01 457. 95 2,280. 17

(16) KAS?, ' 47) SAV (48) GEX (49) GOR
(hillion_won) (billion ‘won) (billion won) W_MM(Ellion W_Oi’?____
61 414.08 20. 24 51. 06 51.06
62 477.55 10.79 64.99 64.99
63 553. 48 25.37 73.40 73.40
64 646. 58 56. 36 80. 00 $0. 00
65 722.29 66. 94 101. 81 101.81
66 814.03 122.26 150.86 150. 86
67 967. 64 131.03 192. 44 192.44
68 1,150. 23 167.26 277.18 277.18
69 1,403.96 240. 63 387. 46 387.46
70 1.714.32 287.59 472.11 472.11

71 1,984.25 287. 14 622. 28 622. 28
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; {500 TAX (51) TAX* ‘ (52) IMD | (53) IMD*
i (billion won) {billion won) (biltion won) (hillion won)
61 21.41 —39,372 5.31 —3. 841
62 28. 66 —34. 189 6. 85 —5. 214
63 33. 11 —35.514 6.71 —8. 673
64 3772 - 37.658 8. 41 —2.967
65 50.12 ~29.760 12.84 - 7. 100
66 80. 35 ~9.724 18.00 —2.951
67 110.20 12.837 25. 41 —3.449
68 166. 02 55.412 37.88 4. 225
69 257.05 128.735 H2.21 —1.173
70 301.72 59. 68 72.19 12.726
71 488, 26 331.859 53.05 —37.677
| (5) GIC | (35 OTH | (56) FIP | 57) LABe
i (billion won) : (billion won) | (hillion won) ' (1,000 peisons)
61 5.63 18.71 0.21 22
62 5.93 23.55 0.13 30
63 8.49 25.09 .35 48
64 12.74 21.03 0.72 64
65 117.19 21. 66 0. 66 91
66 20. 44 32.07 3. 11 119
67 25.7: 31.10 7.27 146
68 15. 16 28.12 10. 56 204
69 43. 60 34.60 17.60 289
70 46.91 51.29 23.71 368
1 60.11 2.86 41.72 492
| /58) LAB % (59) DEP* ‘ (60) DEP*
(1, 000 persons) ‘ {billion won} (billion won)
61 6,521 1.27 13. 00
62 7,347 1.96 16. 93
63 7,898 2.47 23.84
64 8, 146 5.69 31.24
65 8, 431 10. 01 35.72
66 R, 340 10.36 47.53
67 8,768 15. 13 58. 67
G8 9,057 20. 84 78.87
69 9, 058 27.32 98. 86
70 9, 206 31.27 109.13

71 9,319 36. 01 127.27
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figure was taken from LAB minus LAB".

DEPe:  Depreciation of capital in the exporl sector at 1965 prices in Korcan won.

DEPY: Depreciation of capital in the domestis sector at 1965 prices in Korean won.

The basic data for the artificial export-oriented development model ave given in Table
8 above.

As to the variables included in tables 4, 5 and 6 in the text, the follow-
ing explanation is given:

EXP; represents gross foreign exchange earned through exports in domestic
prices for export commodity i. In the I-O tables, EXP was calculated at
f.0.h. export times 275.0 (foreign exchange rate) less commercial and
transportation margins. But, since these figures were different {rom domestic
prices of the same goods in Korea, they were adjusted again by multiplying
the average ratio of export prices to domestic prices.

TIN represents the value of imported inputs per unit of output at domestic
prices.

ri represents the elements of the matrix of direct and indirect input
requirements, showing the inputs required by the i-th industry from the
j-th industry in the production of unit of export commodity.

NFX: represents the net foreign exchange (value added) at world prices
in terms of domestic currency with export assistance provided.

s represents the percentage of export assistance per unit of foreign
exchange earned by exports.

ENFX; represents net foreign exchange (value added) without export
assistance.

EEA,; represents effective export assistance, calculated by

QCQW%VM Here, DCO,—=TEX,— SN
where TEX; represents total receipts of export sales of industry i including
various export assistance. The estimation of EEA was based on the use of
undeflated non-traded inputs. That is, the domestic value of the inputs
from construction, gas, electricity and all other services was assumed to be
equivalent to their shadow prices in foreign prices. If one uses undeflated
non-traded inputs, then the rate of effective export assistance tends to
increase since the value added in world prices is lower than it would be
otherwise. The accounting prices of the non-traded inputs are usually lower
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than the domestic market value.

¢ represents the total domestic resource cost per unit of net foreign ex-
change earned for export commecdity i. representing the static comparative
advantage of each export commodity.

¢* represents the effective foreign exchange-cost comparison taking into
account effective export assistance.

¢** represents the dynamic exchange-ccst comparison taking into account
the accounting price of KAP, 14.0 per cent, in its calculation. The figure
14.0, was employed from Professor K.C. Han’s “The estimation of capital
coefficients in Korea,” 1970.

@*** represents the rate of change between pericds t and o of ¢**,

II. Validity Tests of the Model

In this section, the predictive ability of the model is evaluated. In
evaluating the model’s predictability, it is a common practice to reduce the
‘structural system to a form in which every partial and total effect is
summarized. As is well known, the structural equation describes the
-economic mechanism in terms of direct determinants, but economic analysis
‘should be based not only upon structural, direct relationships but upon
total, indirect relationships as well, indirect effects being certainly relevant.
In the reduced form, each endogenous variable is expressed as a function
«of all the predetermined variables alone. In matrix symbols it is written as:

DEV = POV - RES S vveeintaiiiiiiiiiiii i ctiisierasean s seneans )
where DEV=the matrix of observations on the jointly dependent
variables;
PDV=the matrix of observations on the predetermined
variables;
n=the reduced form coefficient which is a non-linear
function of all the structural coefficients; .
RES=the reduced form residual which is a linear function

of all the structural residuals.
“This reduced form (1) is derived from
DEVE -+ PRVE+DISm0: s cvvveseeevessrnreessonnereeesseeersesssosssene ()

where I'=the coefficients of the jointly dependent variables;
&=the coefficients of the predetermined variables;
DIS=the matrix of values of the disturbances.
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Postmultiplying the structural equation (2) through by I'-!, and rearrang-
ing, the reduced form (1) can be ohtained, where
=81
and RES=--DISI"}
Each reduced form coefficient measures the total marginal effect upon an
endogenous variable of unitary change in a predetermined variable with all
other predetermined variables held constant. In technical terms, it is the

partial derivative of some endogenous variables with respect to a particular
predetermined variable. That is,

BDEV /APDV=oir veveessereesnineranittanisesitaeecesiis st (3)

The #’s are called impact multipliers, because they express that part of
the response of endogenous variables to changes of predetermined variables
which occur in the first year. Because of lagged endogenous and exogenous
variables in the system, the impact multipliers are different {rom the
dynamic multipliers.

The predictive performance of the model through reduced form forecasts
can be examined under two different sets of conditions. That is, the test
within the sample pericd and beyond the period of sample observation.
Also, the predictive tests can be classified into an ex post and an ex ante
prediction test. This section will first investigate the predictive effectiveness
of the model within the sample pericd with the total method of ex post
reduced-form forecasting (besides the other two methods of ex post forecast-
ing using the estimated econometric model which aie dencted the partial
or structural method and the final method). In the total method the
observed values of the predetermined variables are inserted in the system
for each year in order to obtain the forecast value of endogenous variables.
More specifically, the ex post reduced form test with the total method
consists of substituting into the estimated structural equations the observed
values of predetermined variables for the future year in question, then of
solving the system of equations for the current endogenous variables, and

of comparing the results (i.e., the model’s ex post forecast values) with
the actual values of these variables.
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Figure 13-2 IMPri-e
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Figure 19-2 INV?-d
Simulation test:

~ Actual weveeeencen Predicted

Ny pd
billion wnn

250

Erros tovs

T

AN
TR S

67 68 6 Ty 7

Figure 20-1 ) SAV
Structural Estimation:

....... Actual A R?=(, 9791018799
sescergeesan Estimated

SAV
hillion won

&

Residuals: d.w. =0, 82284
0 L a1 L et T

—50f6l 62 63 64 65 66 67 68 69 0 71

A~ Year

Year

1 62 63 64 65 66 67 68 68 70



— 128 ~-

®mOE w8
Figure 20-2

XU 35

SAV
Simulation test:
e Actual . Predicted
SAV
billien won
5ot
! 5
1o Error terms;
N
. e v’
o1 - Aot Year !
I
s0061 62 63 65 6T 68 69 70 Tl

Figure 21-1

GDPe

Structural Estimation:
Actual R?=0.9

Estimated

[yl
[
<D
g
[SN)
Sl
[95)
oo
—

Gt

hilhon won

50 Residuals: d.w.=1. 28538
I ::4\\?&“)*—1—-4;,_,__‘_
\\‘i‘/, Year
—50 61 62 63 64 65 65 &7
¥

68 69

. - Year
67 68 69 70 71



Exports and Ecoromic Development — 129 —

Figure 21-2 GDP:
Stmulation Test:
- Actual .

woeneses Predicted

GDP*
hillion woz

N B
350 |-
= ’
200 ’ 5,.,! Eeror torms:
L oe
B ,// fo o TR
20 ’ sl
1 . - !l s,
0 ¢ e - 1w ,
100 - T T30k BN
U S S O A Y
d H 65 Lo 67 né 8 i) ¥l
Figure 22-1 GDPY
Structural Estimation:
Actual R=1{). 9956829744
varseens oo Estimated
GDPp4a
billion won
* A
1200 /
T !
| *
100 F |
I FREN o
[ Lw. 1,307
900 |- ! e :
6 ot e > Yoar
it 62 63 60 65 6 o e e 0 7
[ S

P

S s Y
ek I £X1

6L 62 63 64 6 63 BT B8 AR J0 A



— 130 — mOE R % SEX0E 3

Figure 22-2 GDP?
Simulation Test:
— - Actual weeenneen s Predicted

Figure 23-1 NFX
Structural Estimation:
e Actual R?=0.9371272556

veveerneren Estimated

NFX
billion won

Residuak: d.w. 0. 55161




Exports and Economic Development — 131 —

Figure 23-2 NFX
Simulation test:

Actual cernesmne Predicted

NFX
billion woa

b Aty Yar
KL 82 43 Gh B3 e 8T 88 80 70 7l

Figure 24-1 DEP*
Structural Estimation:
~— Actual Re=0, 9736223681

- Estimated

DEPE
billion won

Residvals: d.w-

5le

.| . o

6162 6361
5=
-1 .

e I 14




— 132 — B ¥ on o ipt |
Figure 24-2 DEP:

&
i
o3
W
<5
~F

Simulation test:
- Actual seeeenen Predicted

/ !
e = 1 Error terms
i o 5 b .
g L
20 = .

; i ]
61

-
5
2

Figure 25-1 DEP?
Structural Estimatjon:
Actual Rr=0. 9973230193

e Estimated

pEP!
billicn won
4
140+
-, 3
120} ;’// i
o L Resuhmls: dow=1. 07132
i

100f /"/

pive
{

T 57768 T 0TI Year

— U, ¢t 3
% 69 T 71




Exports and Economic Development ~— 133 —

Figure 25-2 DEP?
Simulation test:
Actual soeen e Predicted
DEP
billion won

1

140~

s

100|- / ot
gol- / 20 | Error terms
7

sl ) . L i S S ——
- = T 62 63 64 65 66 67 68 69 70
o e’

y Yuag
40+ -~

201

O Tttty Year
61 62 63 &4 6h &6 67 g8 69 70 7

Line charts of the derived values of endogencus variables are presented
in Figures (12)-(25) above along with their observed values, and together
with line charts of the values derived using the simulated method. Through
these line charts, one can determine whether or not the model fails to
simulate the working of the economy in the period 1961-1971.

All the graphs are supplemented by the relevant statistics employed for
evaluating the model’s capablility to reproduce the time series, from which
the structural estimates applied to the forecasts period are the coefficient
of determination, K%, and the Durbin-Watson statistics, d.w.

As shown above, the results derived from this econometric model were
not totally satisfactory, the broad objectives of the model construction
having been only partially attained. The study may be termed successful
in the sense that it could provide some quantitative information on
structural characteristics of the economy. It had relatively satisfactorily
specified the structural relationship among the economic variables within
the system framework in quantitative terms. On the other hand, the study
was not particularly successful when judged by the criterion of the predictive
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power of the model. The reduced form forecasting test of the model(by the
total methed) revealed unsatisfactory performance in model prediction for
some variables for both the sample period and beyond the sample period.
The model developed in this study is thus in preliminary form, and much
remains to be done in the direction of analysing the system in response to
exogenous shocks and changes in conditions determining the reliability and
validity of the model.

One of the main reasons why the results of this medel were relatively
unsatisfactory was first, concerned with the Korean economy itself. It
lacked an autonomously regulated mechanism since several important
variables were exogenously controlled by policy makers causing a “political
cycle” as cited by Kalecki. Too many exogenous variables are not desirable
In an econometric model.

The economic development of Korea during the 1960’s was complex and
could not be explained straightforwardly by general economic theory. In
particular, socio-political and non-quantifiable economic factors played an
important role as constraints on economic development, and the economic
structure was likely to change in a relatively short span of time with
irregular feedback effects being at work.

Again in Korea, there were no stable and long-term periods of observa-
tion. The 1950’s were quite different from the 1960’s in terms of the quality
and rate of change of the economic structure, as indicated earlier. Only
since 1961 has the Korean economy experienced quantitative expansion and
qualitative change. Hence, the number of observations was limited to fewer
than 11. In this regard, the small sample theory was applicable to the
analysis of the Korean economy. Furthermore, during the period 1961-1971.
the economy developed non-linearly as shown above. From this. there
might arise a problem of conflict between the real economic phenomena
and the treatment ol the mcdel as a linear equational system. Strong multi-
collinearity among the important variables was another difficulity when the
econometric model of the Korean economy was dealt with.

Further, the model was not fully disaggregated over various sectors.
Fiscal and monetary policies were not considered in detail. The role of
expectations was not dealt with whilst the importance of technical progress

in economic development was neglected. Consumption was again dealt with
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as a residual. Thus, it is obvious that the results were only illustrative.
The Jack of suitable data was another factor responsible for the some-
what unsatisfactory results. The collection and publication of statistics along
the lines suitable for econometric uses were rather limited. The coverage,
weight, and index problems in relation to data were also unsatisfactory, to

say nothing of the assumptions made in the compilation of the data,
as mentioned in Appendix 1.
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