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THE EFFECTS OF DISTORTIONS IN THE FACTOR MARKET:
SOME GENERAL EQUILIBRIUM ESTIMATES

I. INTRODUCTION

For a perfectly competitive economy with no monopoly power in trade,
laissez-faire is Pareto optimal as the economy will ogerate with technical
efficiency (i.e., it will be on the "best" transformation surface).
Under these circumstances, the first order ~onditions for an economic
maximum will hold for any pair of commodities: DRT=FRT=DRS (where DRT
represents the marginal rate of transformation in domestic productién,
FRT represents the marginal foreign rate of transformation and DRS
represents the marginal rate of substitution in consumption). Until
recently, economists have usually assumed that rates of return to each
factor are equalized across occupations so that the allocation of
resources is technically efficient, and they have concentrated on the
effects of monopoly power and distortions in product markets
(FRT# DRT=DRS). However, during the last two decades several studies
have investigated the welfare effects of distortions in the factor

1/

market .~ These studies, usually conducted within the contexi of a two

factor, two commodity model, have shown that distortions in the factor

i/ Among others, the following papers examine the welfare effects of
distortions (including distortions in the factor market) and the policies
that should be applied to increase welfare: Fishlow and David (1901),
Bhagwati and Ramaswami (1963), Johnson (1966), Bhagwati (1971),

Herberg and Kemp (1971). An excellent survey of the literature is given
in Magee (1973).
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market lead to a loss of economic efficiency (because the community's
output is inside the non-distorted transformation curve) and that the
"pirst best" policy to correct factor market distortions is a tax-cum-
subsidy policy on factor use. Some of these analyses have also
emphasized the theoretical possibility that factor market distortions
may lead to physical and/or value factor intensity reversals, thereby
causing a breakdown of the Samuelson factor price equalization theorem.

In general, these studies deal exclusively with the theoretical
aspects of distortions. On the empirical side, it is often asserted
that the established equilibria are close to a Pareto optimum and
welfare losses are of a second order of magnitude,
Only a few studies have attempted to estimate the magnitude of these
welfare losses caused by distortions in the factor market. These
estimates have usually measured losses from monopoly power in trade and
product price distortions (See summary by Leibenstein, 1966). For
developing countries, Harberger (1959) ectimated that the total cost of
product and factor market distortions in the Chilean economy could sum up
to fifteen percent of GNP, Ralassa (1971) ard Bergsman (1975), using a modified
but similar methodology, found that for a sample of developing countries
the static costs of factor misallocation did not exceed 2.L4% of GNP.

Two recent studies by Dougherty and Selowsky (1972) (hereafter
referred 1o as D-8) on Colombis and Floystad (1975) on Norway have
attempted to measure explicitly the production costs of imperfections

in the factor market in the form of wage differentials across sectors.
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Their methodology consists of specifying sectoral production functions
for primary factors for a number of sectors and solving the supply
side of the system under different assumptions keeping product‘and
factor prices fixed. The fixed-price assumption implies either that
the economy is small and completely open {(without non-traded goods) or
that sectoral output changes are sufficiently small so as to leave
relative product prices unchanged. The authors' estimates of the cost
of factor market distortions are obtained by comparing actual observed
sectoral outputs with those obtained under the optimal solution when
the selected factors of production get equal returns across sectors.
The purpose of this paper is: (1) to go beyond this methodology
by presenting a computable wage and price endogenous (WPE) general
equilibrium model of resource allocation where both product and factor
prices are ellowed to adjust to changes in factor market distortions
and; (2) to present some results for Colombia which may be compared to
those by D-S. The remainder of this paper is organized es follows:
section II presents the basic framework of the model specified in the
appendix; section IIT outlines the data requirements; section IV reports
the empirical results; and finally section V contains some concluding

remarks.

I1. FRAMEWORK

This section describes briefly the approach used to study the

effects of factor market distortions on welfare and economic structure.
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An important feature of the model is that it determines wages and prices
endogenoﬁsly. Johansen (1964) formulated the first empirical price-
endogenous model. His model and that of Taylor-Black (1974) were
linear in growth rates, and so could be solved as a set of simultaneous linear
equations. The Walrasian approach, which is used here, involves
directly solvi.g for a set of market clearing prices and wages for a
'specified market behavior.

Before focussing on factor markets, the demand and supply sides
of the economy will be presented briefly; the reader is referred to the
appendix for a summary description of the complete model in equation
form. Goocds are classified into two categories: non-traded goods,
whose prices are endogenously determined, and competitively traded
goods. Goods which are imported but not prooersed domestically are
lumped into a non-competitive import sector. Prices for traded goods
are detemined in world markets.g There is one consumer who maximizes
a Stone-Geary utility function yielding the linear expenditure system
to represent private finel demand. Investment and government demand

are exogenously determined and fixed in base year prices. In this model,

2/ There is one sector (coffee), however, which faces a quota on the
world market. For that sector the export tax varies so as to insure
that coffee producers supply the quantity fixed by their quota share

in world supply. Although the model was originally designed to include
both factor and product market distortions, this paper will be restricted
to estimating the effects of removing the differentials in factor markets
leaving product market distortions at their existing levels. See

de Melo (1975) for a discussion of the welfare effects of these
distortions and a full description of the model. See Adelman-Robiunson
(1975) for a comparison of the programming and Walrasian approaches to
specify price endogenous models.



all wages and prices (with the exception of those fixed by the small
country assumption) are endogenously determined along with sectoral
factor stocks and all quantities produced and traded.

On the supply side, producers maximize profiits. A dual techno-
logical structure is specified: intermediate inputs enter in fixed
proportions, but primary factors respond to changes in factor prices.
Primary factors include capital and two types of labor employed
by all sectors, and land which is used in the agricultural
sectors only. Technology is described by two kinds of prcduction
functions: Cobb-Douglas and two-level C.E.S. Their equations are
given in the appendix along with the respective factor demand equations.

Decreasing returns to scale are assumed for traded sectors. The
economic justification for rising supply costs in import substitution
industries follows Ifzal's (1975) study of import substitution in India.
Owing to the high level of aggregation common in multi-sector models,
sectoral productior functions are used as proxies for all industries
included in a sertor, thereby losing information about the relative
comparative advantage of industries within the sector. Defining, for
each of these industries, their average cost as the domestic factor
cost needed to save one unit of foreign exchange, one can derive the
sector's stepped supply curve by ranking industries according to their

cost.é/ Taking a concrete example, the cost of replacing a dollar's

3/

=" This argument is also followed by Chenery-Raduchel (1971, p. 3k4)
although they introduced the assumption of rising supply costs on the
demand side. See their import demand function (2.8).
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worth of, say, metal products varies a-cording to the particular commod-
ity produced. An expansion (contraction) involves moving up (down) the
steps on the curve to a successively higher (lower) cost industry.

Ifzal {1975) has derived the relation tetween cost, efficiency, and
cutput using & neo-classical production function. On the export side,

it is argued that increasing exports involve market development (or
transport) costs. This assumption nelps overcoming the specialization
problem found in general equilibrium analysis when there are more product
prices fixed through irade than variable factor prices.E/

Finally, two alternative assumptions are made with respect to
factor mobility: (1) sectoral capital stocks remain fixed; and (2) all
factors of production with the exception of land are mobile across
sectors. This completes the description of the demand and supply sides
of ' the meodel.

Two types of factor price differentials can be distinguished.
First, factor priccs may be the same in all industries but a differen-
tial may exist between recal factor rewards and their marginal products
in one or more industries. Second, real factor rewards may equal their
respective marginal produces in each industry but there may be a differ-
ential between the price of an identical factor in different industries.

The differentials incorporated in the model presented here reflect tue latter.é/

E/ See Sarmelson (i953), Virtuall¥ all multi-sector trade models assume
/ decreasing returns to scale or Tix quantities traded.

2 See Magee (1973, p. 2) for a list of causes which might give rise to
this kind of diftferential. 1In his review, Magee distinguishes between

distortions and differentials, For the purpose of this empirical analysis,

both terms will be used interchangeably. See Bhagwati (197L) for a

discussion of endogenous, autonomous, and policy imposed differentials.
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In addition to the differential wage rates across sectors
(eqs. 3 in the appendix), it is assumed that the differential wage
per factor between the agricultural sectors and the rest of the
economy remains fixed at its existing ratio in the base period (egs. by,
In segmented dualistic economies such as Colombia, it is justifiable
to assume that the dual wage structure between rural and urban sectors
would persist after a removal of distortions in the urban sector.
Therefore, although migration in response to increused demand pressures
is incorporated in the model, the rural sector is not directly affected
by a change in urban wages in urban wages so that the empirical estimates repoft
below are more directly comparable to previous ones, yet more comprehensive
because a general equilibrium model is used,

The empirical experiments reported below consist of removing the
differentials observed in the labor market by equalizing the wage rates
for skilled and unskilled labor in the urban sectors while maintaining

6/

& constant rural-urban wage differential.—

ITII. THE DATA REQUIREMENTS FOR THE COLOMBIAN EXPERIMENTS

The experiments with the model are based on Colombian data for
1969. Of the 15 sectors included in the model and described in Table 1,
sectors 1 to 11 are classified as tradeable and sectors 12 to 15 as non-

tradeable. This choice of aggregation was dictated by the input-output

é/ Because of the distortions remaining in the capital market these
experiments may not necessarily increase welfare.
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information available for Colombia which does not distinguish between
commerce, professional services, and artisans. Unlike the above
mentioned studies, this model covers the whole economy, thereby including
the agricultural sector which is disaggregated further into coffee and
into other agriculture to take into account the fact that Colombia has
a quota fcr coffee exports determined by the International Coffee Agreement.,
Although this study follows a similar strategy concerning the
valuation and treatment of wage differentials, the level of factor market
aggregation is different in that it is more detailed than Floystad who
only considers one category of lebor, and less detailed than D-S who
distinguish between seven skill classes of lebor (but no capital since
it is fixed) ranked according to educational levels. Here again the
available data did not allow for a greater level of skill differentiation
at this level of disaggregation. A brief discussion of the essential
data requirements is reported in the appendix. It is important to note
that with the introduction of factor wage differentials and the
determination of the constants in the production functions (see appendix),
the model reproduces the base year. Therefore it becomes possible to
compare the actual allocations of resources with those which would prevail
in the absence of factor market distortions.
Teble 1 describes the return to labor and capital in Colombia in

1969 along with the sz=ctoral hreakdown of the economy. The sign entered

next to sector names indicates whether that sector is a net exporter

(+) or a net importer (-) Multiplying column 2 by colum 1 would

vield sectoral value added in thousands of current 1969 pesos. The rate

of return to capital snown in column 3 differs greatly across sectors

ranging from 7.6% in agriculture to 45.6% in light domestic industries.



Table I

ACTUAL WAGES AND EMPLOYMENT CF CAPITAL AND LABOR BY SECTOR, 1964

Gross Return Unskilled 3killed Capital Unskilied

QOutput Value- on Wage: Wage: Stocks Laber Skilled © abo:

Thousands aaded Capital Pesos Per Pesos Per Thousands Thousand Thousan.d

SECTOR of Pesos (%) (%) Man Year Man Year of Pesos Man Years Man Years

Coffee (+) 548.6 a2 080 370 1,080 1,206.1 470. 0 32,1
Agriculture (+) 2,963.6 842 075 410 1,210 7,477, 8 1,979, 1 132.7
Food, Beverage, Tobaco (+) 1,403.4 321 249 1,850 3,730 1,092, 7 42.5 14,5
Textiles and Apparel (+) 817.8 464 161 1,660 3,460 1,078.1 72.9 13,1
Paper, Wood, Leather (-) 310.2 412 159 1,850 4,160 380.8 18.6 4,7
Rubber and Chemicals (-) 662, 5 631 301 2,660 6,070 823,2 20.8 12.1
Metals and Products (-) 443, 4 370 147 1,820 3,460 552,3 25,1 5,0
NonMetallic Products (+) 196.8 502 094 1,660 3,230 422.2 21,6 4.1
Mining and Petroleum (+) 482.4 632 128 800 4,449 1,349 .9 76 .3 2.4
Machinery (-) 218.0 599 227 2,560 4,780 252.,5 14,1 5.0
Diverse Industries (-) 241.2 54 223 1,980 3,010 282.,7 22 .2 5.7
Light Domestic Ind. 507.6 549 456 3,920 7,100 400.14 13.6 5.9
Construction 1,113.0 675 084 1,470 15,750 2,014 .9 318 5 7.2
Transport and Commun. 1,166.6 714 131 1,320 15,020 3,261.6 217.6 8.0
Services and Artisans 3,749. 4 91,4 180 570 3,3€0 7,313.1 1,884.,5 306.1

Column (1) (2) (3) (4) (5) (6) (7) (8)
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This set of figures is prohably the most unreliable among the data
presented in this table, since it s derived from the shaky estimates of
capital stocks in column 6 and the exponents in the sectoral production
functions. Columns 4 and 5 show the average wage per worker per year
for unskilled and skilled labor. As expected, the nominal wages per
worker aro well below average Tor agriculture and coffee sectors where
there must be a fair amount of payment in kind not captured in these °*
figures, which, however, do attempt to correct for imputed income to
non-paid workers. [For the service and artisan sectors, which also indicate
wages zelow “he econouny averege, (©-C pescs per unskilled worker, 3,000
pesos per skilles worker and 15.1% for the average return to capital)
vhis .uaiy e expected since there 1s no unionization or foreign ownership

winich would tend to raise wage rates,

V. DO BULR CAL ERSULLS

Berause it is difficull to have confidence in the estimates of
distortionz ir the capitel market, the experiments will be limited to
removing distorticas in the labor market, except for the rural-urban
differential, Tnercfore, when capital mobility is allowed, it is
assumed that the structure of differential rates of return across sectors
reflects ditferences in risk or that they are temporary and due to
adjustment. costs, On the other hand, when capital stocks are fixed, it
is assumed that the capital stock in cach industry is exogenausly given
to the industry because investment decisions are made by the planning
authorities. This means that the sectoral rates of return to capital

are calculated from the equations determining the sectoral demands for

capital (eq. 4 and 4' in the appendix). Therefore, in common with the
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other studies, no attempt is made at removing distortions in the shares
of wages and capital income.

While the model outlined in section II is capable of portraying a
nunber of clearing principles for labor markets and for commodity markets,

as well as a wide range of experiments, only a few experiments relating

to the removal of differentials in tre lador market are reported here.
Following is the list of experirents:
A-1 Remove differentials in the unskilled labor marhet
keeping capital stocks fixed.

A-2 Remove differantials in the skilled labor market
keeping capital stocks fixed.

A-3 Remove differentials in both labor markets keeping
capital stocks fixed.

B-1 Same as A-1 but, in addition, allow capital to be
mahile across sectors.

B-2 Same as A-2 but, in addition, allow capital stocks
to be mbile across sectors.

B-3 Same as A-3 but, in addition, allow capital stocks
to be mobile across sectors.
Removing distortions in the urban sector is accomplished by setting all
the differventials (af = 1, i = 3... 15 in eq. 3) equal to unity,
recalculating the differentials for the agricultural sectors so as to
maintain a constant rural-urban wage differential, and solving the

model under the new market structure.

1) Welfare Effects

Tal.le 2 summarizes the results of these experiments and

provides comprehensive estimates of the welfare gains from removing
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distortions in the labor market. These estimates differ from those offered so
far in the lfterature in several respects, First, they are estimated in a
general equilibrium framework where the presence of substitution in both
demand and supply allows for an interaction between tastes and technology
so that for commodities whose prices are not determined in world markets,
a change in production cost will affect quantities supplied which in

turn leads to a price adjustment to clear those markets. As will soon
become evident, the price adjustments neglected by Floystad and D-S

are likely to be significant (at least in Colombia). Second, and

perhaps more important, these estimates are undertaken in a framework
which recognizes that factor market distortions not only affect produc-
tion, but also trade and therefore comparative advantage. With

quantities traded endogenously determined, the model takes into account
this important effect of factor market distortions, and as a by-product,
the exchange rate adjustment required to maintain balance-of-payments
equilibrium emerges from the solution of the model.

Before discussing the results in Table 2 it is useful to recall that
these estimates, in common with others presented so far, refer not only
to distortions which have normative or welfare implications but also to
differentials reflecting age and education among workers, regional
differences due to géographic concentration of low wage low skill indus-
tries, or efficiency differentials between sectors. Thus, as Magee
points out, a differential is a necessary but not a sufficient condition

7
for a distortion.™ Although the terms differentials and distortions

7
./ See Magee (1973, p. 2). It is surprising that the other empirical
studies do not indicate the possibility that their measures may include

differentials which are not a source of welfare distortion.
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Table 2
EFFECTS OF REMOVING URBAN LAROUR MARKET DISTORTIONS
(all figures represent ¢ changes)

Experiment A-1 A-2 A-3 B-1 B-2 B-3
Welfare 1.0 0.2 1.3 0.6 0.8 1.3
anpt 2.k 0.0 2.7 7.8 2.5 10.7
GNP? 3.9 0.0 5.7 9.2 2.8 13.3
Average unskilled

wage 35.h4 2.7 3Lh.6 37.6 1.7 37.0
Average urban wage -0.5 -0.3 -0.1 1.1 0.0 1.4
Average skilled wage 9.5 36,4 44,0 12.7 39.4 52.8
Average urban wage 6.2 1.8 7.8 9.0 Lh.1 13.8
Rate or return to

capital 0.h 0.0 0.k 3.9 0.0 3.6
Exchange rate -5.7 +1.0 -5.5 -5.7 0.0 -6.0
Devaluation (+)
Coffee tax3

rate (%) 38.){ l}’-{.u 38.6 ,40.6 u3~h 39.9

Wiage rates are per worker.
J. GNP valued using current prices as weights,

2. GNP valued using base prices as weights.
3. The coffec tax rate is Wh% prior to removal of distortions.
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are used interchangeably, one should be aware of the potential range of

effects captured by these measures.
Because exogenous demand which includes investment (which equals

savings cx post) remains fixed, the welfare effects of a removal of dis-
tortions are measured by the utility indicator. This is so because the total
economic loss from factor market distortions can only be evaluated by taking
into account, in addition to the inefficiency of production, the distortion
cf' consumer choices due to the factor market distortion in producing a
divergence of private from social opportunity costs in consumption.g—/
The results in row one indicate that the welfare gains from removing the
differentials are quite sensitive to both the assumptions concerning
capital mobility and the factor market(s) in which the distortions are
removed. Understandably, the welfare gains are larger if the differen-
tials are removed in both labor markets; they are relatively smaller
when distortions are removed in the skilled labor market. It is notable
that fixing the rural urban factor wage differential has an important
effect on the welfare gains resulting from a removal of distortions in
the unskilled labor market. When capital stocks are fixed, there is no
rising supply price of capital from agriculture to industry, which exerts
a dampening effect on the welfare gains.

Rows 2 and 3 present estimates of the coste of labor market distor-
tions in terms of GNP, valued both at base prices and at current prices.
By inspecting these two sets of GNP estimates, one can get an estimate
of the importance of the index number problem in assessing the performance

of partial equilibrium estimates which assume that prices remain fixed.

/

—/ Johnson (1966 p. 697).
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The range of estima‘es is understandably quite large, as the erficiency
gains trom an olimination of wage differentiale are int'luenced by the
magnitude of these differentials., It is interesting to note that the
efficiency gains in case A-3 show an increase in GNP of 5.7% valued at
base prices. This gain is well above the estimates of D-S who note that
"...the insensitivity of the level of output to the allocation of labor
implies that the static first order conditions are of little relevance."g-/
With an elasticity of substitution of 1.1 between different types of
labor, they find that output would only rise by 0..48%. Although their
experiments refer to an earlier year, and although it is likely that
their estimates are lower partly because they have a greater number of
factors of production resulting in employment changes tending to offset
one another, it is likely that the difference in magnitudes between

the two sets of estimates is due to the differences in methodologies and
to the fact that these estimates allow for a migration of factors
outside of agriculture while theirs do not.

Because the general equilibrium model describing the economy can
only delermine relative prices, one can impose some normalization rule
on wages and prices. In comparing relative prices, it is convenient
to maintain a constant price level, thereby implying that monetary
authorities control the money supply during the resource shifts between
sectors. This rule is followed in the price normalization equation ( 6)

in the appendix.

9/

Dougherty and Selowsky (1972, p. 389).
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It is notable that the GNP measures are quite sencitive to the choice
of weights. However, the difference in the estimaftes is mainly accounted
for by the required variation in the coffee tax rate (bottom row of Table 2)
to maintain the quota share in the world markets. It can be seen that the
divergence between the two measures is usually greater, the higher the
domestic price for coffec (i.e. the lower the tax rate).

Turning to labor markets, Table 2 indicates that the removal of
distortions in Labor markets would benefit rural labor whose wage rates
would be bid up by the migration out of agriculture. Because the urban
sector is more skill intensive than agriculture, the skilled urban wage
would in all instances increase more than the unskilled urban wage rate.
Therefore, if in fact there is a risincg supply price to hired labor out
of agriculture, a removal of differentials would benefit labor in general,
though the gains would essentially accrue to the remaining labor in
agricultwe. Because distortions are not removed in the capital market, the
average rate of return per unit of capital shows little variation.

Finally one can see that the removal of distortions would entail a
small vrevaluation of the peso. The revaluation would be smaller (and in
one casc would become a devaluation) if capital stocks are fixed, because
factor rigidity increases the price adjustment necessary to eliminate excess
demands in non-traded sectors. As can be seen from Tables 3, relahive
prices of non-traded goods do not all change in the same direction, so that

it is difficult to predict a priori whether factor immobility will increase

the magnitude of the exchange rate adjustment or not. 1In general, one cannot
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say whether there will be a revaluation or a devaluation, since it
depends on the magnitude and relative intensity of the distortions in

the non-traded sectors.

2) Structural Effects

Table 3 describes the new ellocations of factors after
& removal of differentials in both labor markets, along with the
corresponding changes in outputs and value-added. Two experiments are
reported in that table: in case (A-3) capital stocks are fixed while
in case (B-3) they are not. Perhaps the first notable feature of the
table is that prices do indeed change when distortions are removed.
Consider post-distortion sectoral values-added as a percentage of

initial values-added in column 1, i.e, case A-3. As shown, they are
10/

substantially affected by the removal of wage distortions. For

traded sectors, net prices are mainly affected by the exchange rate
adjustment which in this case is a revaluation of 5.7%. “owever, due to
the presence of non-traded goods whose prices are endogenously determined,
adjustments in value-added among traded sectors will differ (see net
price equations in appendix). Fcr non-traded goods, an increase in the

price of inputs raises value-added as is the case for services and

10
™ To remedy the fixed net price assumption, Floystad tested his

results by choosing different sets of net prices and found that his
results were quite sensitive to the selection of net prices, See his
tables 7 and 9, p. 211. On this vasis, one can conjecture that the
results in Table 3 would have been quite different had prices been fixed,


http:distortions.10

Table 3

Optimal Employment and Output with Capital Stocks Fixed (elasticity of substituticn = 1)
(All figures are percentage of Actual Values)

Value-Added

Unskilled Labor

Skilled Labor

Phvsical Output

Rate of Return

on Capital

SECTOR A-3 B-3 A-3  B-3 A-3 B-3 A-3 B-3 A-3 B-3
Coffee 1.035 1.009 1.062  .957 .987 .879 1.019 .90k 1 1.063  .960
Agriculture .932 ,g928 ' .89k  .743 .822 654 952 679 .382 .810
Food, Beverage, Tobacco .897 .875 ]2.152 1.361 .873 «537 l.12k .632 1.008 JThk
Textiles & Apparel .899 .886 2.215 2.627 .924 1.051 1.282 3,334 .870  1.568
Paper, Wood, Leather .903 .879 |2.530 3.053 1.143 1.323 1.311 1.396 ,} 1.1890  1.652
Rubber & Chemicals .910 .902 3.630 5.713 1.662 2.508 1.297 1.81k 1.179 2,104
Metals & Products 911 .889 |2.43k 2.8L46 .927 1.0k0 1.270 1.322 1.156  1.545
Nonmetallic Products .890 .880 2.258 2.766 .881 1.035 1.322 1.409 859  1.668
Mining & Petroleur 959 .94 | .855  .539 .955 577 -968 .570 922,631
Mechinery 918 .,907 L4.592 16.263 1.717 5.829 ' 1.688 g5 358 1.546  6.252
Diverse Industriss .90k .89k 12.837 6.553 .866 1.333 §1.369 3 gk | 1.242 2,972
Light Dozeszic I=s. L59 729 §2.297 3.053 .943 1.235 | 1.163 .851 .533 1.151
Construction .56L  .613 ;1.302 1.323 2.706 2.538 41.371 875 ! JT7H 1,331
Tragsport i Cormmm 59¢  .751 11.071 1.253 2.329 2.521 11.157 -902 695  1.171
Services i Ar<isans 1.338 1.286 , .833 .85k .980 .953 -938 1.256 .996

-9'[-
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artisans, a sector whose wages are below average (see Table 1). The
results in Case A3 show that equating wages to their respective marginal
products would result in substantial output gains in the industrial sector.
These gains would be mainly at the expense of agriculture and services and

artisans which show a decline in output of 4.8% and 6.2% respectively.

The changes in the rate of return to capital are an indicator of the resource pull
on ecapital. Those sectors whose rate of return increase most would draw capital in

from those sectors whose rate of return decline most.

Case B-3 indicates the effects of relaxing the fixed capital stock
assumption. Compared with Case A-3, sectoral
contractions and expansions are generally more pronounced when capital
stocks can be relocated among sectors. This, however, is not always the
case since the relative factor intensity of expanding and contracting sectors
affects the rate of return to capital which in turn determines the
allocation of capital between sectors. Moreover, in the case of non-traded
goods, the price adjustment is dampened by increased factor mobility (e.q.
the net price of services increases by 28.6% instead of 33.8%). This price
adjustment is dampened because increased factor mobility reduces excess
demand (supply) which in turn reduccs the price adjustment necessary to

eliminate that excess demand.

Meintaining a constant rura]l urban wage differential for all factors
precludes factor migration in response to a change ir wage st.ucture between
rural and urban areas following the removal of differentials, Yet, both

cases indicate a migration of factors towards the urban sector. The explanation
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for this result is to be tound in the adjusiment of the relative prices
of non-traded goods. This change in relative prices alters the con-
sumption pattern which provokes a migration of factors out of agriculture.

Another interesting tdjustment is captured by the model: in

case A-3 coffee output shows 4% decline while in case B- 3coffee output
increases by 1.%%. Yet, in both instances quantities exported ure the
same, This different output adjustment is due to the deliveries from
the coffee sector to the food industries which expand when capital
stocks are fixed but contract when they are not.

This last point illustrates some of the important adjustment
mechanisms captured by a general equilibrium analysis which insures
consistency between aggregate suiply and aggregate demand. The
results in Table 3 show that there are substantial interactions
between the agricultural and urban sectors. While this analysis does
not provide a detailed treatment of the linkages between agricultural
and non-agricultural sectors, ns a resource allocation model portraying
8 dualistic economy, it attempts to incorporate some of the likely inter-
actions between the rural and urban sectors., 1In addition, the results
in Table 3 indicate that the assumption of fixed prices found in
other empirical estimates of distortions in factor markets is likely to
seriously underestimate the reallocation of factors brought about by a

removal of factor market distortions.



TABLE 4

Optimal Employment, Capital and Output with Capital Stocks Shiftable Between Sectors Under Alternative
Magnitudes of the Elasticity of Substitution Between Aggregated Labor and Aggregated Capital
{All figures are percent of aciual values)

Unskilled Labor

Skilled Labor

Capital Stock

Physical Output

SECTOR

g=0.5 g =1.0 =1.5 =0.5 0 =1.0 =1.5 =0.5 ¢ =1.0 =1.5 =0.5 © =1.0 @ =1.5

i i i i i i i i i i i i
Coffee .965 .957 .945 .899 .879 .846 .874 .904 .925 .958 .960 .958
Agriculturz .840 .743 .682 .752 .654 .557 706 .679 .682 .958 .810 .768
Food, Boverage, Tobaco 1.2312 .331 1.524 .478 .537 .580 .665 .632 .570 .736 .744 .729
Textiles & Apparel 2.366 2.627 2.885 .960 1.051 1.129 1.465 1.334 1.172 1.555 1.566 1.567
Paper, Wood, Leather 2.608 3.053 3.484 1.1486 1.323 1.476 1.491 1.396 1.241 1.586 1.652 1.686
Rubber & Chenmicals 3.670 5.713 8.328 1.635 2.508 3.57¢6 1.622 1.814 1.835 1.701 2.104 2.475
Metals & Products 2.429 2.846 3.247 .901 1.040 l.161 1.394 1.322 1.189 1.480 1.545 1.576
Nonmetallic Products 2.713 Z2.766 2.865 1.030 1.035 1.049 1.€63 1.409 1.184 1.758 1.668 1.605
Mining & Fetroleum .550 .539 .508 .9.8 .577 .532 .552 .570 .574 .624 .631 .626
Machinery 11.231 16.253 22.451 4.087 5.829 7.876 5.211 5.358 5.054 5.138 6.252 7.400
Diverse Industries 3.817 4.553 S.22% 1.134 1.333 1.525 2.063 1.942 1.740 2.144 2.272 2.371
Light Domestic Ind. 2.451 3.053 3.461 1.015 1.235 1.327 .947 .851 .789 1.111 1.151 1.185
Construction 1.256 1.323 1.360 2.485 2.538 2.559 .992 .875 .823 1.305 1.331 1.352
Transport & Comsnun. 1.120 1.253 1.326 2.316 2.521 2.628 .965 .902 .869 1.134 1.171 1.199
Services & Artisans .874 .854 .833 .999 .953 .905 1.056 1.168 1.273 .977 .996 1.012

Welfare (%) .8 1.3 i.7

-ta-
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The: efferts of systematic variations in the elasticity of substi-
tution between capital and labor on resource allocation are indicated
in Table 4. Ruising the elasticity of substitution decreases the rate
of change of the marginal product of labor or capital when it is added
to or withdrawn from & sector and therefore the greater the gain from
reallocating capital and labor between sectors.jﬂ/ Raising the
elasticity of substitution between capital and labor increases the
migration of labor out of agriculture. It is notable that the expansion
and contraction of sectors are not always a monotonous function of the
elasticity of substitution. For example, physical output in textiles
and apparel, food beverages and tobacco, and mining increases when the
elasticity of substitition is raised from 0.5 to 1.0 and subsequently
decreases as the elasticity of substitution is furiher increased to
1.5. With the exception of these sectors the other urban sectors increase

their output when factor substitution is eased.

V. CONCLUSIONS

This paper has presented a general equilibrium WPE mcdel with an
empirical application to analyze the effects of factor market distortions
on welfare and economic structure., The model has been specified to
incorporate the lifferential wage structures specified in the theoretical

analyses of factor market distortions.

11
"/ The percentage gains in terms of utility and GNP are roughly
equivalent to those reported by D-S in their appendix (p. 390).
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The empirical application of the model to Colorbia has teen con-
streinted by data availability. At the level of aggregation specified in
the study it was only possible to obtain data on labor broken down into
two skill categories., Therefore, the results are somewhat tentative,
and more definite statements about the static costs of the misallocation
of lebour sbhould await more work with labor disaggregated into further
skill classes.

However, the results in this paper indicate that the efficiency
gains from removing distortions in the labor market are likely to be
significant, at least for developing countries such as Colombia.
Previous estimates of the effects of these distortions using a simpler
methodology concluded that the gains from removing such distortions
were likely to be of a second order of magnitude. It appears that the
low magnitude of the efficiency gains were due to the methdology and
the assumptions in ~hese studies resulting in fixed product and factor
prices. Therefore, until further empirical estimates become available,
one should not rely upon the inferences drawn from abstract two-
commodity, two-factor models (Fisklow and David 1961, Johnson 1966)
suggesting that factor price distortions lead to little loss in economic
efficiency; neither should one rely on empirical estimetes based on a
partial equilibrium analysis neglecting wage and price adjustments

caused by a removal of factor price distortions,
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APPENDIX

To facilitate expositon, the following noéation is adopted throughout:
Greek letters and lower case Roman letters refer to exogenous pariameters
whose values are given to the model; upper case Roman letters refer to
endogenous variables, but u;per case Roman letters with a bar are used
for exogenous variables. There are n=q; + q2 goods produced in the
economy; 9, of these goods are traded; the remainder q, are classified
as non-traded: Non-competitive imports are lumped into a sector,o.
Superscripts are used to distinguish between the initial distorted
situation (zero) and any other situation (one). To save space only the
Cobb-Douglas version is reported in the model summary. The corresponding
equations for the two-level C.E.S specification are based on Sato (1967). In this
case, to ens‘se thatthe same output levels be obtained with an identical set
of sectoral factor stocks, it is necessary to recalculate aggregate (capital
and labor) as well as individual factor shares. The equations, as well as
the solution techniques applied to this system of ..non-linear equations,

may be found in de Melo (1975).

Not~ that, although not explicitly incorporated, ad valorem tariffs
and subsidies separate domestic prices from world prices. Domestic prices
equal world prices times one plus the ad valorem tariff times the exchange
rate R which is determined through the normalization equation (eq.6) so as
to maintain the balance of payments in equilibrium. The price normalization
equation (6) determines a price level such that base year GNP valued at
current prices remains constant. Finally the difference between government
expenditures and tax revenues is covered by direct taxes which do not appear

explicitly in the model.
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MODEL SUMMARY

Production Functions Number of Equations

o i=1l...n
(1) X = Ay g Ryy, M3 A=l..s n

_ 04 -pE] -vi/ oi
(1') X3 = Ay lvi Ki + (1-v4) Ly

Factor Demand Equations

(2) P; X = Wy n's
9R
Al

Factor Differential Equations

~

(3) Wy = dyy W 8

Rural-Urban Wage Differential
1 0

(4) 8, =8, 8

where 3y R IR

8, = h Ah_ AhJ 2 ; h=1,2
. = htl...n
IWi Ry IRy
i h
Net Price Equations:
(5) PI = Pi—§ ajin - aoiPo n
Price Normalization Equation:
| l.0 0_0
= I
(6) ] PER; = DAY 1
Consumption Equations:
(7 CiPy = PyS; + vy (Y- §Pj6j) n-1
where Y=1I CiPi
i
Resource Constraints:
(8 I Ryy= Ry 8
Flow Balance Equations
(9) X - Ty - aajixi-aoixi=ci+ Zi; Ti = o for i)ql n



Xg, Cqy 24

Al

P., P*
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LIST OF VARIABLES AND PARAMETERS

Gross output, private consumption and exogenous demand (Govern—
ment demand + investment demand + depreciation) in sector 1,

Use of primary factor A. Estimates of sectoral capital stocks
are from Berry (1974)

Average wage of primary factor A .

Domestic and net price (inclusive of tariffs and subsidies)
of sector 1.

Quantity traded (competitively) of sector k (» o for exports)
T1 fixed by quota export coffee tax.

The exponent for factor X in sector i . The exponent fgr
capital, aypy, is derived residually, i.e., Qi =Vi= f#k Al

Returns to scale in sector i : Vi...k=.9; Vk+1 n = 1

Physical input-output coefficient and non-competitive import
of sector i.

Normalizing constant (shift parameter) defining units of
measurement for sector i; calculated from eq. 1 using base
year values.

Trade gap measured at world prices.

Marginal expenditure share and subsistence minimum for sector i.
These were obtained from Howe (1974).

Differential wage scale parameter for primary factor Ry; These

parameters are the weights definining the average wage W in the
base period so that E dyj (Ry4/Ry) =1

Total private expenditures.
World price of commodities produced by sector k; k-l...q1

Ratio of the wage of factor A 1in agricultrue to the wage
of factor Ain the urban sector.
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