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Abstract

Different studies have suggcsicd that losses due to
the misallocation of resources are unlikely to be substan-
tial, even in the presence of sevem market distortions.

Under alternative assumptions about the degree of sub-
stitution among different categories of labor the present
study attempts to. measure the welfare cost of the mis-
allocation of labor in Colombia. The results suggest that
this welfare cost is less than two percent of aggregate out-
put.

The insensitivity of the level of output to the allo-
cation of labor impliies that the static first order condi-
tions are of little relevance; it would appear that dynamic
considerations, particularly the effect of labor (in efficiency
units) on the rate of growth of output could be far more

important.



Portions of this research were supported
by the Development Research Group throwvwgh funds
provided by the Agency for International Develop-
ment, the National Science Fov-dation, and the
Ford Foundation.

However, the views expressed in this report
are those of the authors and do not necessarily

reflect those of the sponsoring agencies.



Measuring the Effects of the Misallocation of Labor

Christopher Dougherty and Marcelo Selowsky

Far more attention has been paid to the conditions for
Parety optimality than to evaluation of the damage done: if
they are not satisfied. It is often stated that the estab~-
lishment of equilibrium close to the Pareto optimum will only
involve an econcmic loss of the second order of magnitude.
Butthis is either a tautology or a definition of closeness.
There has been little interest in investigating the extent to
which variables can have sub-optimal values without violating
significantly the first order conditions, or whether indeed
it really matters if the first order conditions are violated.

Clearly, once a general equilibrium system has been
defined, the problem becomes an empirical task, a form of
sensitivity analysis. If agreement can be reached on the
suitable formulation of the equilibrium system, it should
be possible for economists to reach a consensus on thg seri-
ousness of divergences of key variables from theiroptimal
values.

Such systematic research has not yet been undertaken,
but there do exist several isolated studies. Fishlow and
David (3), using an abstr-ct two-commodity, two-factor model

and a social welfare function, analyze the effects of factor
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(7) Y. = A.L. (i=1l,...,m)
where
Bi = ghare of labor in so2ctor i

A, is a constant which takes into account the contri-
bution to output of factors of producticn other than labor.

Equations (4) - (7) should in principle Le sufficient
to solve for the optimal values of the Lij' Yi and wj' inas-
nmuch as there are as many equations as unknowns, and no
problem was encountered when solving by means of an itera-

tive procedure in the Colombian case.

Results for Colombia

The Colombian data covered five major sectors: manu-
facturing, contruction, utilities, commerce and transport.
Employment and wage rates for these are given in Tables 1
and 2 respectively. Data on wages byeducational level were
not available for the remaining sectors and so these have
been omitted. Two of these, agriculture and services, would
probably have had to be excluded in any case because nominal
wage rates i these sectors are undoubtedly severely affected
by payrcite in kind.

S2ven categories of labur were distinguished: c1lil-
literates; C 2 those with up to three years of primary
school; C 3 those with up to five years of primary school;

C 4 those with up to four years of secondary school; C 5

those with up to six years of secondary school; C 6 those with
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with up to three years of higher education; and ¢ 7 those
with more than three years of higher educatiocn.

In the absence of time series data on wage rates, it
was not possible to estimate the elasticity of subétitution
between different types of labor in Colombia. 1Instead the
calculations were repeated for a number of different values
of the elasticity of substitution. Six was taken as the
standard value in view of the experiments reported in Bowles
(1) and Dougherty (2),;/ and high and low variationswere made
with the elastirity equal to ten and two respectively. 1In
addition, in order to investigate the relationship between
the total percentage gain‘in output and the elasticity of
substicution, the gain was calculated for values of the elas-
ticity between zero and ten.

Table 3 gives the results of the calculations when the
elasticity is =zel equal to six. It canbe seen that the op-
timal wage levels are nct much different from the actual
wage leveis ior each category. The wages of category 7
change mort. "3sing by 13%,

rm,oocvment changes are severe. Manufacturing absorbs
far mor= illit=2rates, C 2 and C 6 workers than before, and

i/

Using international cross~section data and two cate-
gories of labor, Bowles estimated the value of theelasticity
to be between six and eight. Dougherty, using time series
data for the US and eight categories of labor, estimated

the elasticity to be slightly less than four.




Table 1
Actual employment by sector and educational level (thousands)
and output (hundred million 1958 pesos) in 1964

educational
level C:l c2 c 3 c.4 cC 5 C6 C 7 output
manufacturing 58,95 222.48253.81.81.36 38.70 2.88 4.63 41.78
lconstruction 31.37 97.96 64.43 8.88 2.42 0.28 1.59 6.01
utilities 0.72 3.96 4.30 1.88 1.37 0.11 0.40 2.16
commerce 38.68 118.01 12677 57.97 30.94 1.77 1.67 34.67
transport 12.58 57.77 67.07 24.59 9.79 0.68 0.69 14.77
Table 2

Actual wage by sector and educational level
(1965 pesos per hour)

educatioial

level cl c¢c2 ¢c3 c4 Cc5 c6 C7
manufacturing 1.95 2.53 2.42 3.82 7.93 13.67 17.98
coastruction 1.66 2.28 2.70 3.25 13.68 8.01 13.01
utilities 2.30 2.72 3.15 4.92 7.34 9.58 13.16
commer e 1.34 2.26 3.03 4.68 11.38 10.58 28.11
transporct 1.47 2.56 3.30 4.3 14.18 10.47 14.07
averagst’ 1.68 2.42 2.72 4.17 10.10 11.98 18.42

——— . w—"

*/ weighted by employment


http:222.48299.81:81.36
http:manufacturing58.95
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Table 3
Optimal employment and output (elasticity of substitution = 6)
educational level ke
as % of
c1l 2 c 3 C 4 c S5 c 6 C 7 output actual
_ output
nanufacturing 115,10 33,5 170.34 66.38 9.06 5.23 2.95 39.80 96.8
construction 19.18 67.18 é&51 2.27 12.49 0.02 0.10 6.39 98.3
utilities 2,05 502 7,39 3.72 0.11 0.01 0.02 2.17 102.1
constructivii 4.33 49,58 172,90 85.94 34.12 0.37 6.87 35.59 104.4
transport 1.62 34.84 103.24 16.40 27.23 0.00 0.03 16.05 110.4
total 101.7
optimal wages 1.81 244 2.68 4.0 10.46 12.83 20.77
Table 4
(elasticity of substitution = 2)
manufacturing 80.09 250.78 210.02 7041 23.64 3.78 5.16 39.93 96.3
construction 29.16 85.06 62.27 5.27 4.28 0.12 0.72 6.19 94.4
utilities 1.32 4,95 5.72 2.61 0.69 0.07 0.09 2.16 10G.6
construction 23,06 98.83 151. 76 .97 36.74 1.29 3.56 35.72 103.8
transport 8.70 60,52 92.58 .41 17.69 0.47 0.35 16.00 109.1
total 100.7
optimal
wagas 1.69 2,42 2.71 4,1620.17 12.05 18.75
Table 5
(elasticity of substitution = 10)
manufacturing 130.82 416.97 137.80 59.54 2.64 "5:.63 1.10 39,70 97.3
construction 8.51 40.19 64.80 0.80 .27 0.00 0.01 6.67 103.2
utilities 215 3.83 8.17 4,33 0.01 0.00 0.00 2.17 102.8
construction 0.64 22,06199,01 100.2324.52 0.08 8.86 35.44 104.7
transport 0.23 17.2711274 9.8331.60 0.01 0.00 16.03 111.1
total 102.4
optimal wages 1.87 2.45 2.67 4,08 10.73 13.24 21.92


http:100.2324.52
http:22.06399.01
http:manufacturing130.82
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loses many ¢ 3 woﬁkers to comnerce and transport. Commerce
takes more C 4 and ¢ 7 workers than before, and transport

more C 5. The size of the shifts of labor is of course caused
by the adoption of a high elasticity of substitution, which
implies relatively flat production isoquants.

The employment changes tend to offset one another, with
the result that sectoral output changes are small. The
greatest percentage rise in output is 10.4% in the transport
sector, and the greatest decline is 3.2% in manufacturing.

The changes in sectoral output themselves are also com-
pensating, and the rise in total output for the five sectors
is a negligible 1. 7%.

When the elasticity is reduced to two the changes fol-
low the same pattern but are more restrained. Wwage changes
are insignjficant, the largest being less than 2%. Employ-
ment changes ave generally in the same direction as before
but much smaller. There is, however, an instance of employ~-
ment charging in the opposite direction (C 3 in construction).
Sectoral outi:t changes are of the same order as before, hut
the levais ¢f output are all a little lower than before. The
net gain ia aggregate output is reduced, to 0, 7%.

Conversely, as might be expected, raising.the elasticity
to ten has the effect of increasing the differences between

the optimal solution and the existing situation. Aagregate
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output in this case would rise by 2.3%.

Figure 1 shows that the percentage increase in aggre-
gate output is a monotonically increasing function of the
elastirity of substitution. This follows from the fact that
the higher is the elasticity of substitution, the more slowly
does the marginal product of a given type of labor change as
it is added to or withdrawn from a given sector, and hence

the greater is the gain from reallocating labor.

Conclusions

The articles cited in the introduction suggested that
losses due to the misallocation of resources are unlikely
to be substantial, even in the pzesence of severe market
distortions, and the results of this study are consistent
with them. Given the assumptions on the production functions
used above, ocutput could not rise by more than one or two
percent, & result which leads one to suspect that under any
plausible set of assumptions the gain would be insubstantial.

The insensitivity of the level of output to the allo-
cation of labor implies that the static first order condi-
tions are of little relevance. Dynamic considerations, par-
ticularly the effect of labor on the rate of growth of out-

put, could be far more important.
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