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FACTOR PRICE DISTORTIONS, RESOURCE ALLOCATION,
AND GROWTH: A COMPUTABLE GENERAL
EQUILIBRIUM ANALYSIS

JENE K. KWON and HOON PAIK*

The present paper estimates the welfare cost of both labor and capital market
distortions in South Korea using a computable general equilibrium model and ex-
pands on earlier studies by distinguishing autonomous differentials from distor-
tions in accounting for differences in sectoral wages and returns to capital. Our
results show that removing labor market distortions would increase output by less
than 1% of the base year GDP. Even when capital market distortions are also
removed, the GDP increases only by 3.2%. The study also examines a dynamic
consequence of capital market distortions which suggests that distortions may lead
to more rapid capital formation and higher concentration of capital stock. Given
the industrial policy configuration in Korea, we find that financial incentives had
more distorting effects than fiscal incentives.

[. INTRODUCTION

One of more nagging puzzlements in economics is that whereas allocative eff-
ciency has occupied a lofty position in theory, empirical evidence as well as
theoretical results have, more often than not, failed to support the theory.’

Most of the studies dealing with the cost of distortion have focused either on
the theoretical aspects of distortions, or on the casual observation of actual data;
only a few systematic empirical studies are now available. Recent advances in the

* Northern Illinois University, Dekalb, 1L.60115

'For example, Fishlow and David (1961) and Johnson (1966), among others, used an abstract two
commodity, two factor model and reached the conclusion that even severe distortions have a negligi-
ble effect on economic efficiency or welfare. Although Harberger’s study on Chile (1959) had yielded
a welfare loss of 9-15%, it was intended by the author as an extreme case. Also see Leibenstein (1966)
and Dougherty and Selowsky (1973) for their summary of earlier empirical reselts, and Magee (1971)
for a review of the literature.
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empirical analyses of distortions consist of studies by Dougherty and
Selowsky(1973) on Colombia, and by Fleystad(1975) on Norway which estimate
static welfare cost of factor distortions based on the partial equilibrium framework.
De Melo(1977) went one step further by presenting a computable Walrasian general
equilibrium(CGE) model. De Melo’s study is noteworthy for two reasons: first,
for its methodological innovation, and second, for the distinctive magnitude of
the measured welfare cost. Unlike all previous results, his results show a 13.3%
increase in GDP resulting from the removal of distortions. As such, de Melo’s
study generates a renewed interest in the subject matter. Given de Melo’s new figure,
if we were to draw any general conclusion on the effect of distortions, we need
to collect additional sample points based on a similar model.

The objectives of this study are; (1) to estimate the welfare cost of factor market
distortions in South Korea; and (2) to investigate a dynamic consequence of capital
market distortions by examining their impacts on the sectoral distribution of capital
stocks, and on the economy’s total capital formation. Although this study utilizes
a CGE model which is basically the same as de Melo’s, its implementation of the
model differs from de Melo’s in several important respects. First, it examines distor-
tions in both capital and labor markets whereas de Melo has dealt with the labor
market distortions only. Second, unlike in de Melo’s study, a distinction is made
here between autonomous differentials and distortions in accounting for differences
in wages and returns to capital.? Third, this study is more comprehensive than
de Melo’s in that in incorporates a greater number of factors of production (5
type of labor vs. 2 types) and a greater number of sectors(27 sectors vs. 15 sec-
tors); a greater degree of disaggregation makes for a more accurate (if sectors vs.
15 sectors); a greater degree of disaggregation makes for a more accurate (if not
total) distinction between autonomous differentials and distortions. Fourth, unlike
de Melo’s, our study is based on the fixed exchange rate regime rather than the
flexible exchange rate regime; the welfare index is more sensitive to the alternative
exchange rate regime than the output index. Last but not least, this study is an
extension of de Melo’s in that it investigates a dynamic consequence of capital
market distortions.

In spite of its rapid economic growth, the South Korean economy has been
notorious for factor market distortions arising from governmental policy interven-
tion. According to Hong’s (1990) account the annual provision of interest sub-
sidies expanded from 3 percent of the GNP in 1962-71, to 10 percent of the GNP
in 1972-79. In addition, the government-directed interest subsidies on foreign loans
to private businesses averaged 6 percent of the GNP each year in the 1970s. Dur-
ing the 1971-81 period, the ratio of the average bank-loan to value-added for the

*Differentials which are autonomous (e.g., differences in technical characteristics, risk, and adjust-
ment costs for capital equipment; and education, skill, age, and experience among workers) are not
a source of welfare distortion. See Magee (1973) and Harcourt (1969).
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capital-intensive group of manufacturing sectors exceeded that for the labor in-
tensive group by 20 to 32 percent. If foreign borrowings are included, the ratio
would be 120-170 percent larger than that for the labor-intensive group. Given
the uniqueness of its capital market environment, Korea presents itself as an in-
teresting case study of allocative inefficiency.

Section II below describes the theoretical framework. Section II1 reports the results
of static simulations and Section IV discusses a dynamic consequence of capital
market distortions. Summary and conclusions follow.

[I. THEORETICAL FRAMEWORK

The multisector CGE model used in the present study is especially suited for the
treatment of market distortion in that, within the system, prices and quantities
in all markets are determined simultaneously through interactions with one another.
Several key characteristics of the model are provided in the appendix, and the reader
is also referred to Paik(1991) for further details.® The core model consists of a
simultaneous equation system which describes output supply, input demand, final
demand, international sector, and price normalization. On the supply side, Cobb-
Douglas production functions are specified for six primary factors; capital and
five type of labor. Following Johansen(1960), labor and capital are assumed to
be substitutable factors of production, while production coefficients for in-
termediate inputs, including non-competitive imports, are fixed. Profit maximiza-
tion by firms determines demand for primary factor inputs and factor returns are
endogenously determined from the factor demand equations. On the demand side,
consumers face the Stone-Geary utility function which leads to consumer demands
that are linear in prices and expenditures. In conformity with the small country
assumption, prices of traded goods are presumed to be determined by world prices.
Since South Korea was under the fixed exchange rate system in the year under
investigation, a fixed exchange rate system is modeled by allowing the balance of
payments to vary freely while keeping the exchange rate fixed. Also to reflect the
dualistic nature of the economy, a dual wage structure between rual and urban
areas is assumed.

In recent studies of distortions, we find that sectoral differences in labor’s marginal
product are treated as distortionary; yet the differences in returns on capital are
either untreated because of the unreliability of capital stock data(de Melo, 1977),
or treated as distortionary in their entirety(Flgystad, 1975). In this study, however,
to ensure a more accurate distinction between autonomous differentials and distor-
tions, a detailed breakdown of labor is attempted. More importantly, an attempt
is made to distinguish distortions from autonomous differentials in the returns

30Other results are available upon request.
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[Table 1] Factor Scale Parameters for Capital(1978)

Sector Capital Distortion Factor Scale Distortion-free
to Value- Parameter Parameter Factor Scale
added (d) (with both Parameter
Ratio distortions & (with autonomous
differentials) differentials
(€) only) (¢")
Mining 1.144 0.853 0.858 1.005
Food 2.007 1.125 1.604 1.425
Beverage 1.496 1.313 3.522 2.681
Tobacco 1.794 1.125 3.045 2.707
Textiles 2.489 1.125 1.219 1.083
Leather 0.788 1.165 3.877 3.326
Wood & Furniture 2.011 0.893 1.402 1.569
Paper Product 2.189 1.178 1.427 1.211
Printing 4.091 1.462 0.464 0.317
Chemicals 1.719 0.927 2.186 2.358
Petroleum Refineries
& Petroleum Products 1.904 1.183 2.692 2.274
Rubber Products 2.261 0.870 1.082 1.242
Nonmetal 3.030 0.733 1.128 1.537
Primary Metal 4.126 0.585 1.036 1.769
Fabricated Metal 2.636 1.176 1.042 0.886
Machinery 3.312 0.734 1.019 1.387
Appliances 1.574 0.965 2.546 2.636
Transport Equipment 2.666 0.726 1.135 1.563
Measuring, &
Optical Equipment 1.188 1.075 2.072 1.926
Other Manufacturing 2.067 0.996 1.533 1.539
Electricity, & Gas 8.826 0.638 0.506 0.792
Construction 0.913 1.163 2.614 2.246
Wholesales, &
Retail Trade 0.886 1.299 3.130 2.409
Transportation, &
Communication 4.654 1.019 0.763 0.749
Financing, &
Business Services 14.377 0.602 0.297 0.493
Community, &
Social Services 1.731 1.057 0.385 0.364

Note: The average return on capital(15% in the base year) can be multiplied by factor scale parameters
for capital(g,'s) to yield sectoral returns on capital.

on capital. Technically, this is achievable by computing distortion-free scale
parameters from the factor scale parameters (¢*and ¢; in equations 2 in appendix
A). The factor scale parameters relate the sectoral rate of return to the economy
wide average rate of return, and can be computed from factor demand equations
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(equation 2 in appendix A) using the base year data, reflecting differences in the
marginal product of factors across different sectors.

The experiments are based on Korean data for 1978, because it happens to be the
only year in the peak period (1976-79) of the government’s so-called heavy/chemical
industrial(HCI) drive for which the I/O table is available.

Table 1 presents distortion parameters, the factor scale parameters, and the
distortion-free factor scale parameters for capital stock along with the value-added
to capital ratios for the base year. Distortion parameters (di in equations 2 in ap-
pendix A) represent ratios of sectoral rental prices incorporate both financial and
fiscal distortionary measures.* A distortion parameter lower(or higher) than one
reflects a higher(or lower) degree of investment incentives provided by the govern-
ment. Dividing the factor scale parameters ¢; by the distortion parameters d; yields
factors scale parameters representing autonomous differentials. The factor scale
paramter (g;) less than one(or greater than one) implies that the sector’s return
is less (or greater) than the economy wide average, and does not distinguish distor-
tions from differentials. In contrast, distortion-free factor scale parameters cap-
ture the autonomous differentials only.

In Table 1, it shown that the rate of return on capital widely varies across sectors.
The returns on capital range from 4.5% for business services to 58.2% for leather.
It also suggests that the government’s incentive policies under its HCI plan caused
several key heavy manufacturing industries, i.e., primary metal, machinery, and
transport equipment, to adopt, in rapid progression, a relatively more capital-
intensive production technology. Had distortions been removed from these sec-
tors, their scale parameters for capital would have increased (e.g., from 1.036 to
1.769 for primary metal), implying that without distortions marginal products of
capital in HCI might have been higher. In contrast, light industries, i.e., food,
beverages, tobacco, textiles, and leather, with higher scale parameters with distor-
tions maintained, experience decreasing factor scale parameters as distortions are
removed(e.g., from 3.522 to 2.681 for beverage).®

Table 2 summarizes the base year economy, disaggregated into twenty seven sec-
tors including five non-traded sectors. The signs in the parentheses for traded sec-
tors show if the sector is a net exporter(+) or a net importer(-). Goods that are
imported but not produced domestically are lumped into a non-competitive im-
port sector. Multiplying column (1) by column (2) yields sectoral value-added. The
returns to labor are provided along with the number of worker, and sectoral capital
stock. From wage data in columns (3) to (7) we observe that community and social
services have higher wage rates because they include high-paying activities such

*See section IVfor a further discussion of the computation of sectoral rental prices.
*Factor scale parameters, with autonomous differentials only, decrease for light munufacturing sec-
tors, since increases in capital stock reduces marginal product of capital in these sectors.
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as private and public medical services and education.® Columns (9) to (13) indicate
that proportions of different types of labor vary widely across sectors (e.g., 88%
for production line workers (Type V) in textiles as compared to 17.8% in com-
munity and social services). From the table we also find some correlation between
capital stock and the marginal product of labor. For instance, the marginal pro-
duct of labor in sectors with a higher capital to value-added ratio, i.e., primary
metal, machinery, and transport equipment, tends to be higher than those of sec-
tors whose capital to value-added ratios for primary metal and beverages are 4.126
and 1,496, respectively, while annual wage rates for Type V workers in the same
sectors are 1,045 and 301 thousands won, respectively.” The implication here is
that capital market distortion can cause sectoral differences not only in returns
on capital, but also in the marginal product of labor, and, possibly, wages.

III. EMPIRICAL RESULTS

Static simulations were conducted for three different assumptions regarding fac-
tor mobility and/or the removal of distortions. However, in all cases the removal
of distortions in the labor market is assumed. Differentiation of three experiments
are summarized in Table 3. In the first experiment, capital stock is fixed. In the
second, capital stock is mobile, but distortions are still maintained, albeit differently
in their patterns.® Capital migrates only when sectoral returns to capital are af-
fected by changes in the quantity of labor. In case three, distortions are removed
in the capital market; capital migrates across sectors untill differences in the
marginal procuct of capital reflect only autonomous differentials. The fixity of
capital implies short-run adjustment in which case returns to capital is determined
residually from the demand equations for factor input(see equation 2 in appendix
A), whereas capital mobility implies longer term adjustment. To the extent that
adjustment costs not considered, the reported estimates can overestimate the welfare
cost(or gain).

Following de Melo’s dual-wage structure assumption, removal of distortions
in the labor market in the urban sector is achieved by setting all the differentials
for labor equal to one (Z,;i=2....27 in equations 2 in appendix A), recalculating
the differential for the rural sector such that constant rural-urban wage ratios
(RU; in equations 4 in appendix A) are maintained for all types of labor. Given
the dualistic nature of Korea’s economy, at least during the period under investiga-

Sectoral wage rates are obtained by multiplying the average economy wide wage rates by the cor-
responding scale parameters (¢; in equation (2)in appendix A)for five types of labor.

’See Table 1 for capital to value-added ratios; for wage rates, see col. (3)-(7) in Table 2.

*The magnitude and distribution of distortions across the sectors may be different from that of case
one.
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[Table 3.] Type of Static Experiments

Factor Distortions
Mobility

— Labor Capital Remarks
Labor  Capital Market Market

Experiment 1 Mobile  Fixed  Removed Maintained

Experiment II Mobile Mobile Removed Maintained Capital migrates to the extent
that marginal product of capital
is afiected by labor migration.

Experiment III  Mobile Mobile Removed Removed  Capital and labor migrate freely
so as to remove distortions, but
not autonomous differentials.

tion, a dual-wage structure is assumed to have persisted even after a removal of
distortions in the urban sector. When capital market distortions are removed, factor
scale parameters for capital (¢ for i=2...27 in equation 2 in appendix A) are set
equal to the values of distortion-free factor scale parameters (¢7) in Table 1 so
that differences in sectoral returns to capital obtained in the solution process reflect
autonomous differentials only.

A. Welfare Effects

Given the complexity of the r@tonnement process occuring in the model, it is
worth repeating here a brief description of how it works. First, sectoral outputs
are determined from the reallocation of factor inputs. Intermediate demand for
sectoral outputs is determined by fixed input-output coefficients. With remaining
final demands being exogenous, consumption for non-traded goods is residually
determined. Prices for non-traded goods then adjust to equate demand and supp-
ly for the non-traded goods satisfying the price normalization rule subject to the
fixed-exchange rate assumption. Prices of traded goods are determined by the world
prices via the constant exchange rate. Households decide how much traded goods
to consume based on the relative prices between non-traded goods and traded goods
subject to households’ budget constraints. Consumption of traded goods in ex-
cess(short) of domestic production must be imported(exported).

The estimates of the welfare effects that from removing distortions are presented
in Table 4. Let us begin by pointing out the relative sensitivity of welfare indices
over GDP indices in terms of types of exchange rate systems. Under a flexible
exchange rate system, prices of traded goods tend to be more flexible than they
are under the fixed exchange rate regime as the exchange rate adjusts to correct
domestic imbalances in production and consumption. Under the fixed exchange
rate regime, however, prices of traded goods are fixed unless world prices change.
Therefore, consumption of traded goods has to change to a greater extent when
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[Table 4.] Effects of Removing Factor Market Distortions
(all figures represent % changes)

Rate of
v
Welfare GDP? T;x};pe ! T\);/pe e Tzl;/)e i T{\r/&e v Ts/vpe Returns to
age age age age age Capital
Experiment | 2.39 0.42 -0.34 4.32 4.7 9.5 -0.35 5.2
Experiment 1I 5.70 0.58 -8.5 -1.1 -0.7 4.1 -8.7 12.4
Experiment 111 5.55 3.17 -3.7 -3.6 -0.9 -1.6 -4.7 1.36

aGDP valued at base year prices.

prices of non-traded goods are altered. Accordingly, changes in welfare in-
dices(which is sensitive to consumption) can be larger under the fixed exchange
rate regime. Table 4 shows a 2.4% increase in the welfare index when capital is
fixed, a 5.7% increase when capital is mobile, and a 5.6% increase when capital
market distortions are removed. Welfare may increase because imports of traded
goods increase due to the reallocation of resources, thus increasing tariff revenue.
As tariff revenue is increased, disposable income for households increases because
of the decrease in taxes on factor income necessary to offset the increase in tariff
receipts(de Melo, 1977). As a result, consumption increases, hence an increase in
welfare, Also, the increase in welfare is larger when capital is mobile, or when
distortions are removed in the capital market, because production and consump-
tion of non-traded goods increases more rapidly in these two cases. Non-traded
sectors have larger marginal expenditure shares in the Stone-Geary utility index,
thus increasing welfare.

Having observed numerous results of the welfare cost of distortions published
over the last three decades, we find it is especially noteworthy that changes in GDP
are less than 1% not only when capital is fixed but also when it is mobile. Small
output gain under the mobile capital case is possible, because as factors of pro-
duction are reallocated, an increase in output in one sector can be offset by a
decrease in output of another sector(s). GDP increases only by 3.2% when distor-
tions are removed in the capital market. The small increase in output arises from
the fact that the removal of subsidies from a sector (especially in heavy manufac-
turing sectors) increases production costs, thus reducing the sector’s output and
exports while simultaneously increasing imports. Perhaps, more to the point, the
removal of capital market distortions leads to the migration of capital from highly
capital intensive sectors to less intensive sectors; it may lead to an increase in the
marginal product of capital in general and some increase in output. This is,
however, likely to be followed by a concurrent migration of labor in the same direc-
tion as the capital. This occurs because the reduction in capital stock will lower
the marginal product of labor in the same sector, thus causing labor to migrate
out of the sector. As workers migrate to a new sector, they become less produc-
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tive than they were in the highly capital-intensive sector, thus leading to a decrease
in output. As a result, the output effects of factor movements across sectors will
offset each other, leading to a small net gain in output(Hayashibara and Jones,
1989).

Turning to labor markets, Table 4 shows that although the average rate of returns
on capital increases(5.2%, 12.4%, and 1.4%, respectively) in all cases, average
wage rates may not, suggesting that the GDP increase is not substantial. In ex-
periment II(mobile capital) average wage rates decline(note an 8.5% reduction for
type I and 8.7% reduction for type V) as wage rates in heavy manufacturing and
services decrease due to increases in labor in these sectors. In experiment III when
distortions are removed in the capital market, they decline also(a 3.7% reduction
for type I and 4.7% reduction for type V) because the migration of capital out
of heavy manufacturing sectors reduces the marginal product of labor in these
sectors, leading to a substantial decline in wages. At the same time, the maintenance
of a constant rural-urban wage ratio for production line workers warrants an in-
crease in the number of rural workers and a lowering of rural wage rates. This
may occur because the decrease in the wage rate for the heavy manufacturing sec-
tor is relatively larger than that of the rural wage rate. Likewise, with falling wage
rates, wage-rental cost ratios for the heavy manufacturing sectors decline also.
And in some areas, /.e., primary metal and machinery, labor decreases in spite
of lower wage-rental price ratios (see Table 5(to be presented later), col. (18), i.e.,
19.1% reduction for primary metal and 15.4% reduction for machinery), thus im-
plying that capital and labor are not perfect substitutes in Korean manufacturing.®

B. Structural Effects

Table 5 shows the new allocation of factors in each experiment, along with cor-
responding changes in value-added are larger for non-traded sectors, whose out-
put prices are determined endogenously, and remain relatively small for traded
sectors reflecting the fixed exchange rate regime. Changes in value-added may also
reflect changes in input prices. For instance, a decrease in the price of in-
puts(i.e.,wages) decreases the value-added as in the case of community and social
services, a sector whose wages are above the average(see Col.(1)in Table 5 and
also Table 2).'°

When capital is fixed, labors migrate into heavy manufacturing and services

*Though not reported in this study, another experiment, conducted with removal of both autonomous
differentials and distortions (which is tantamount to treating both as distortions) in the capital market
for manufacturing sectors only, yielded a GDP gain of 7.4%, However, in the same experiment with
autonomous differentials retained, the GDP gain turns out to be 2.9%, which is virtually the same
as the 3.2% from the experiment /II in Table 4.

'The value-added is computed by subtracting intermediate input costs and indirect business raxes
from the output price, thus showing factor payments for the primary inputs.
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whose wages are higher. As a result, output of heavy manufacturing sectors, such
as primary metal as well as transport equipment and services increases(see Col.(21)in
Table 5;e.g.,a 7.8% increase for primary metal, 16% increase for transport equip-
ment, and 7.8% increase for services) while output of light manufacturing
decreases(e.g.,11.9% decrease for food, 9.6% for beverages, and an 8.2% decrease
for tobacco). When capital is mobile but distrortions are still present, the output
of light manufacturing sectors declines further as reduced quantities of labor(caused
by migration)dampen the marginal product of capital, which, in turn, reduces
capital stock in these sectors(see Col. (22)in Table 5; e.g., a 32.2% decrease in
output for food, 37.3% decrease for beverage, and 36.4% decrease for tobacco).

It is interesting to note that when distortions in the capital market are also remov-
ed, however, the structural change occurs in the opposite direction. This time, the
heavy manufacturing sectors contract while light manufacturing sectors expand
(see Col. (23)in Table §; expecially, a 50.2% output reduction for primary metal,
32.4% reduction for machinery, and 5.7% reduction for transport equipment as
compared to a 55.8% output increase for beverages, a 10.6% increase for tobac-
co, and a 29.2% increase for leather). This happens because capital now migrates
out of heavy manufacturing sectors, including machinery, whose returns on capital
are low compared to light manufacturing. Capital stocks migrate into labor-
intensive(or less capital-intensive) light manufacturing sectors where they earn
higher returns.

When capital is mobile but distortions maintained (e.g.,in Col. (19) and (25)
in Table 5), decreases in returns to capital due to outmigration of labor occurs
hand in hand with the reduction of capital stock in the same sector (e.g.,33.6%
reduction in capital for food, a 35.8% reduction for beverages, a 35.3% reduc-
tion for tobacco, and a 48.8% reduction for textiles). On the other hand, an in-
crease in returns on capital indicates reduction of capital when distortions are
removed in the capital market (see Col. (20) and (26);e.g2.,a 63.7% reduction of
capital for primary metal, a 44.8% reduction for machinery, and a 29.3% reduc-
tion for transport equipment).

Another interesting result in Table 5 in that, when distortions are removed in
the capital market, capital seems to be the determining factor in deciding the direc-
tion in which reallocation of resources takes place, especially in heavy manufac-
turing (see primary metal and machinery in Col. (18) and (20) in Table 5).!' In
the case of non-traded goods, the price adjustment in dampened when capital is
mobile (e.g.,in Col. (1) and (2) of Table 5 the net price(or value-added)of business
sector increases by 16.8% instead of 22.8%) because increases in factor mobility

“'For example, if capital market distortions are removed from primary metal and machinery, the
outmigration of capital from these sectors is followed by concurrent outmigration of labor, but not
the other way around.
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reduces excess demand, which in turn reduces price adjustment required to eliminate
that excess demand. When distortions are removed in the capital market, however,
the price adjustment increases (to 53.9% in Col. (3) in Table 5) in the same sector,
because consumption of the non-traded good is more heavily affected by the
removal of distortions.

IV. DYNAMIC CONSEQUENCES OF CAPITAL MARKET DISTORITIONS

Intertemporal simulations were conducted to investigate the effects of capital
market distortions on capital formation in manufacturing during the year that
follows the base year (1978). This exercise is confined only to the manufacturing
sector, because the inefficiency argument in Korea has centered primarily on dif-
ferentials in lending rates and tax subsidies between heavy and light manufactur-
ing sectors. '? It is assumed that producers decide on how much fixed investment
to undertake in a given period based on their expectations of sales, factor prices,
and the rate of inflation in the next period. We make use of the model developed
by Adelman and Robinson(1978) in computing sectoral investment for the year
1979. Actual data for 1979 is used to generate expectations of the key variables
to estimate the capital growth of the economy under four different policy regimes:
the case with only the financial incentives; the case with only the fiscal incentives;
and the last with both financial and fiscal incentives. This exercise in intended
to help us understand how capital market distortions engineered by the govern-
ment have affected investment.

First of all, sectoral rental prices are computed using the scheme described in
appendix B. The sectoral average borrowing rates (r,; in equation 12 in appendix
B) are calculated as a weighted average of the lending rate on policy-directed loans
(i.e., 7.5% on export and foreign loans) and the curb-market interest rate. The
sectoral average borrowing rates are used for the computation of the sectoral ren-
tal prices (Hall and Jorgenson, 1967). The computation of rental price with both
incentives (financial and fiscal) suggests that primary metal sector faced the lowest
rental price of 7.8%. The machinery and transportation equipment sectors also
show low rental prices of 13.2% and 13.3%, respectively. These are followed by
the chemical sector with the rental price of 22%, refiecting tax subsidies. In con-
trast, the beverage, printing, and leather sectors show relatively high rental prices
(31.7, 37.2 and 26.6%, respectively).

The next step in the dynamic simulation is to examine the effects of capital
market distortions on firms’ investments. When there is no incentives at all (neither
financial nor fiscal), each sector faces the same borrowing cost (i.e., setting all
s, and 6;s in Equation 12 in appendix B equal to 0.5) along with no tax incen-

'?See Choi and Kwack (1990) for further details on the incentive tax system in Korea.
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[Table 6.) Growth Rate of Gross Capital Stock for Manufacturing, 1979
(all figures are percentage changes)

Reference Case Financial Fiscal Both
No Incentive Incentives Incentives Incentives
Only Only
Growth Rate of
Gross Capital Stock 3.1 6.8 11.6 15.8

[Table 7.] Changes in Sectoral Capital Stock Under Alternative Incentive Scheme
(all figures represent percentage changes from capital stock in reference case.)

Financial Fiscal

Reference Case Incentives Incentives Both

No Incentive? Only Only Incentives
Food 95.0 90.1 105.1 94.7
Beverage 123.6 94.5 101.3 95.7
Tobacco 108.0 97.9 100.9 98.9
Textiles 91.0 94.0 105.8 99.5
Leather 190.6 93.2 105.8 98.6
Wood & Furniture 105.0 118.5 105.8 125.5
Paper Product 96.8 88.8 105.6 93.8
Printing 46.7 72.0 108.2 77.9
Chemicals 121.9 96.1 110.5 106.3
Petroleum Refineries
& Petroleum Products 102.9 94.4 104.0 98.2
Rubber Products 86.5 101.8 117.2 119.3
Nonmetal 90.9 111.8 112.2 125.5
Primary Metal 97.0 131.6 107.4 141.4
Fabricated Metal 113.0 82.0 114.4 93.8
Machinery 120.5 120.2 111.5 134.1
Appliances 150.3 95.9 108.6 104.2
Transport Equipment 100.0 122.8 113.1 139.0
Measuring, &
Optical Equipment 115.6 100.8 106.5 107.4
Other Manufacturing 104.4 106.3 105.2 111.9

*Figures represent percentage changes from the base year capital stock

tives (i.e., z; is 0). In other words, all sectors face the same rental price of capital.
Only when financial incentives are considered, does each sector face different bor-
rowing costs (6, is computed from RFETB; in equation 13 in appendix B) with
z; set equal to 0. In the case of fiscal incentives only, each sector faces a uniform
borrowing cost, but with different tax subsidies, and hence different rental prices.
Finally, ‘‘both incentives’’ refers to the case when financial and fiscal incentives
are present. The results of our experiments are summarized in Table 6 which sug-
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gests that gross capital stock for manufacturing would grow by 3.1% in the case
of no incentives, by 6.8% with only financial incentives, by 11.6% with only fiscal
incentives, and by 15.8% with both incentives. Table 7 shows percentage changes
in sectoral gross capital stock from the base-year capital stock under an alternative
incentive scheme. The first column, the reference case, shows what would have
happened to capital stock in manufacturing if there had been no incentive, in which
case capital stock would have grown faster in light manufacturing (e.g., beverages,
and leather).** Note also that only when the financial incentives are present, capital
stock concentrates more heavily in primary metal, machinery, and transport equip-
ment. On the other hand, if only the fiscal incentives are used, concentration is
mild. With both incentives capital concentration in these three sectors in further
accentuated. These results clearly suggest that financial incentives had more distor-
ting effects than fiscal incentives. Table 6 and 7 also suggest that capital market
distortions in Korea may have influenced capital formation in two ways: first by
raising the growth rate of capital and second, by affecting the sectoral distribu-
tion (or concentration) of capital. Caveat! One should not conclude from this result
that financial subsidies are necessarily more powerful than the fiscal subsidies.
Our results merely reflect a unique configuration of two types of subsidies in Korea,
where the financial subsidies were the most dominate mode of subsidies.

V. CONCLUSION

This study incorporates three innovations over previous analyses of efficiency
losses arising from factor market distortions: first, autonomous differentials are
distinguished from distortions; second, distortions are removed not only from the
labor market but also from the capital market within the computable general
equilibrium framework; and third, dynamic consequences of distortions are ex-
amined given three alternative policies, namely, financial incentives, fiscal incen-
tives, and a combination of the two.

The major finding of the study is two-folds. First, the welfare effects of removing
factor price distortions are minimal, which is consistent with the small welfare
losses obtained by Dougherty and Selowsky (1973) for Colombia, and Fidystad
(1975) for Norway, among many others. Insensitivity of the welfare indices to
allocative inefficiency implies that the static first order condition are of a little
relevance. Second, from a dynamic standpoint, capital market distortions may lead
to a more rapid accumulation of capital stock and a higher capital concentration
in certain sectors that are subsidized. These results combined cast doubts on the
importance of the efficiency loss argument associated with factor price distortions.

“3Capital stock in machinery grows fast even in the absence of incentives, because the sector’s gross
output, as a proxy for expected sales, grew at a higher rate.
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At the same time, the study sheds some light on the question of how the Korean
economy has managed to grow rapidly in spite of factor market distortions. It
lends support, albeit indirectly, to the view, that dynamic efficiency gains (i.e.,
from x-efficiency, the spread of new technological knowledge, and so forth),
resulting from larger and more concentrated capital stock, especially in the export-
oriented environment, may have more than offset the allocative inefficiency.'*

14See Harberger (1959), Leibenstein (1966), and Kwon (1986 and 1990).
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List of Variables and Parameters

X; Gross output of sector i

C; Private consumption for good i

Ty Quantity traded of good &

P;, P? Domestic and net price of output for sector i

W, Average wage of type labor

T Average rate of return on capital

L Type s Labor in sector §

K; Capital stock in sector i

ajj, Ay Input-output coefficient and
non-competitive import of sector ¢

b, & Differential return scale parameter for type labor and
capital

€ Distortion-free factor scale parameter for capital in sector i

d, Distortion parameter in sector /

o Indirect business tax

Yis 0 Marginal expenditure share and subsistence minimum for
sector {

y Total private expenditures

Z Investment demand by sector of origin

G Government expenditures

A Trade Gap

Including the equations linking domestic to world prices, there are
(5Sn+sn+2s+q; +2) equations to determine the following same number of en-
dogenous variables: x;, ¢, P, P, K Ly r, w, RU, T;and A

The assumption of decreasing returns to scale of 0.9 for all sectors (see De Melo,
1977, p. 400)were kept to prevent the complete specialization problem discussed
in Samuelson (1953). However, some parameters were recomputed to reflect con-
stant returns to scale suitable for dynamic process (see adelman and Robinson,
1978).

B. Dynamic Process

This process determines firms’ demand for fixed investment. For a given out-
put, the problem is cost-minimization. First-order conditions for cost minimiza-
tion are:

10) MC;= Wik si equations
Bsixi
and
MC; riK; 1 equations
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where MC,; is marginal cost for firms in sector i, w; is the wage rate of type s labor
employed in sector i, and r; is the rate of return on capital stock in sector i. Given
the production function(s) for the base year and the target output, these condi-
tions make up s+ 2 equations to be solved for K;, L; and MC; for each sector
i. We take K; as firms’ desired capital stock for the next period.

r; in Equation 10) is computed as follows:

11) ;= (1 + D —me)(1-2)) P¢

where r; is the rental price of capital, r,; the average borrowing rate facing firms
in sector i, D, the economic depreciation rate, z;, tax-subsidies, ne, the expected
rate of inflation, and Pg, the unit price of capital stock in sector i. The average
borrowing rate for each sector is computed as follows:

where 1B and i€ denote interest rates on policy-directed loans from the official
banking sector and the curb market rate, respectively, and 6, and 8, are the
respective weights of these two rates. These weights depend on the relative finan-
cial cost ratios(RFETB,) in the following manner:

13) If RFETB,;=RFETB,,,, 6,=0 so that r,,=iB,
If RFETB; = RFETB,,,, 6; =0 so that r,;=iC,
If RFETB,,;,<RFETB,<RFETB,,,, I'; = 0,8+ 6,iC.
where

_ RFETB,—RFETB,

"~ RFETB,,,,—RFETB,;,

2
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