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Sex and the Labour Market:
Wage Discrimination in Latin
American Manufacturing

David E. Hojman*

Translog production fucntions ate used to determine male and
female marginal products. Sex-specific wages are not available but aggre-
gate wages are explained as dependent on capital, the male and female
labour productivities, and the male/female shates in employment. These
variables relate to each other and to the wage according to alternative

. discrimination models, emphasizing either the relationship between skill
level, productivity and the labour supply slope, or generalized prefes-
ences for discrimination in economic agents. The method is tested and
the presence of either intercept or angular discrimination confirmed with
Brazilian and Colombian data.

I. Introduction

This paper examines the nature of male-female wage discrimination in
employment in manufacturing, In contrast with previous studies, its ap-
proach does not require the estimation of earnings functions based on in-
dividual human capital stocks. Thete is no need to take sides in the ongo-
ing discussion between supporters of the direct versus the reverse regres-
sion discrimination models; the present approach makes that discussion
unnecessary. Translog production functions are used to estimate male and
female marginal products, which are then compared with the respective
wages, The focus on two Latin American countries makes it possible to
assess the effect of some particulatly interesting characteristics of labour
markets. Supplies of unskilled labour are exttemely elastic, but supply
responsiveness diminishes as higher skills are demanded. Moreover, in this
region there seems to be a strong preference for discrimination even in the
victims themselves, wotking women.

* Lecturer, Department of Economics and Institute of Lacin American Studies, University of
Liverpool.

123



124 JOURNAL OF ECONOMIC DEVELOPMENT

The next section looks at the conventional perspectives on human
capital, earnings functions and discrimination. In Section 3 the translog
production function is presented. Alternative theoretical models of wages,
expressed as functions of the male and female productivities and the
female share of employment under different forms of discrimination are
developed in Section 4. The empirical estimation is discussed in Section 5.
Cross section production functions for Brazil in 1959-60 and 1970-72, and
Colombia in 1976 are presented. The respective female shares in manufac-
turing employment ate 22, 23, and 25 percents. The principal conclusions
are summatized in the last section, among them that wage discrimination
is ptesent in all chree cases, although its extension and characteristics
change.

II. Male-Female Wage Discrimination

The conventional explanation of individual earnings makes them
dependent on personal stocks of human capiral, represented by vatiables
such as years of schooling (8), vocational training (T}, or on-the-job ex-
petience (X). A (male) wage-earner would be paid according to the
following earnings function, where W, represents the wage rate:

W,,=mg+m; S§+m, T+m,; X
The parameters affecting the female wage (W9 may be different:
We=fo+f S+f, T+£ X

Wage discrimination (D) is defined as the (positive) male-female wage
gap when the right-hand explanatory variables are equal.!

I All wage discrimination theories are exposed ro a serious objection: in a competitive en-
vironment and because of their lower labour costs, disctimination-averse firms should even-
tally push discrimination-prone fitms out of business (Sloane (198%)). If discrimination
persists, it is because of nen-competitive product market structures, or because firms are
prepared to meet higher labour costs, and consumes to pay higher prices. In Latin America,
indirect but strong evidence suggests that women accept to be paid less cthan men in equally
productive jobs: the threats of emotional stress and other marriage problems caused by the
wife bringing home mote money than the husband seem w be immense (Boyle (1986)}). In
Brazilian and Colombian manufacturing, female employment grew faster than male
employment during industtialization, from the 1950s to the 1970s (Rosenberg {1982);
Humphrey (1984)), possibly as a result of both general expansion of employment oppor-
runisies (Hojman (1985)), and some firms taking advantage of female labour’s lower cost.
Unfortunately, the data available are not sufficiently disaggregated to check whether these
firms captured a relatively larger share of product markers.
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Table 1

PRODUCTION FUNCTIONS FOR BRAZILIAN
MANUFACTURING, 1959-60
(number of observations: 17)

Regressor Eq. 1:1 Eq. 1:2 Eq. 1:3 Eq. 1:4 Eq. 1:5
Constant 0.814 20.88 1.078 13.97 18.26
term (1.082)  (3.960)  (1.478)  (2.347)  (4.072)
IogK . 0.715 -1.166 0.750 -1.385 -0.901
(6.545) (2.544) (6.968) {2.005) (2.073)
logL 0.220 -1.642
(1.793%) (3.323)
logK -logL 0.173
(5.828)
logM 0.052 -0.880 -1.535
' (0.448)  (1.058)  (3.658)
logF 0.134 0.788 0.086
(2.381)  (1.149)  (2.080)
logK -logM 0.174 0.15b
(5.504)  (3.856)
logK-logF 0.033
{0.514)
logM -logF -0.095
(1.124)
R? 0.9245 0.9618 0.9326 0.9657 0.9674
DW: 1.739 1.941 1.728 1.260 © 1.590

D=W,-W;= (my—£p) + (m;—£})8 + (m,—£)T + (m,;—£,)X
m; < f; for any 7

Intercept discrimination is the positive gap between m, and f,. We refer
to a positive gap between m, and f;, m, and f, or m; and f; as angular
discrimination. Attempts at measuring discrimination have been largely
unsuccessful for two reasons. Firstly, there are doubts as to whether right-
hand variables such as male and female on-the-job training are com-
parable, as opposed to sex-specific. Matried women are expected to take
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time periodically away from wotk to give birth. So, firms may train
women for doing only those jobs where the distuption caused by several
weeks of absence will be minimal.2 Secondly, conceptual problems have
arisen as to what is the adequate measure for discrimination. A reverse
regtession measure has been proposed, D', which looks at the differences
in 5, T or X for the same wage level W’.

D' = X{W")-X,,(W)>0

Several empirical studies have suggested that D’ is smaller than D:
sometimes the evidence of discrimination disappears when the reverse
measute is used (Kamalich and Polachek (1982); Kapsalis (1982)). This
outcome should not be surprising; elsewhere we have shown that D' is just
2 special case of D where no discrimination in the constant term is suppos-
ed to exist. D’ assumes that my and f, are equal (Hojman, 1984). Thus,
the direct approach will be mote relevant than the reverse one if intercept
discrimination is present.3

These problems may be overcome by measuring male and female
labour productivities directly. According to human capital theory, pet-
sonal stocks of human capital are related empirically to carnings, only
because human capital donations explain individual levels of labour pro-
ductivity, and earnings are determined by productivity levels. If the male
and female marginal products can be méasured directly, by estimating
production functions, and these marginal products are shown to be dif-
ferent, then the difference can be compared with the wage gap. This pro-
cedure should provide 2 measure of wage discrimination without the need
to estimate human capital stocks or to relate these stocks to wage levels
through earnings functions.

M. The Translog Production Function

As compared with the more frequently used Cobb-Douglas or CES
production functions, the translog one is more general and more flexible
on several accounts (Christensen et al. (1971, 1973); Berndt and
Christensen (1973a, 1973b, 1974)). It makes it possible to explore relation-
ships and look inte production function shapes when these are not well

2 A comsequence of this is that the distinction between *‘male’” and *“female’ jobs is ac-
centuated artificially, 2nd with it the difficulties to substitute one of these types of labout
for the othet.

3 For further discussion see Solon (1982), Goldberger (1984) and Green (1984) and Fetber
{1984).
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Table 2

PRODUCTION FUNCTIONS FOR BRAZILIAN
MANUFACTURING, 1970-72
{number of observations: 20)

Regressor " Eq.21 Eq.2:2 Eq.23 Eq.2:4 Eq.2:5

Constant 7.748 8.857 7.882 12.86 12.51
term (9.036) (4.539) (7.184) (3.439)  (42.23)
logK . 0.398 0.315 0.415 -0.026
(4.887)  (2.022)  (4.170)  (0.078)
logL 0.476 0.218
(5.429) {0.526)
logK-logL 0,019
(0.636)
LogM 0.352 -1.073 -0.779
{(3.789) (1.664) (2.702)
logF 0.104 1.111 0.608
(2.031) (1.364) (8.252)
logK-logM 0.120 0.100
' (2.087) (5.263)
logK-logF -0.039
(0.50%)
logM-logF ' -0.098  -0.118
(0.829) (2.704)
R® 0.9662 0.9650 0.9540 0.9601 0.9640
DW: 1.498 1.466 1.549 1.522 1.587

known, of to assess to what extent particular paits of productive factors are
complements or substitutes, or the elasticity of substitution can be assum-
ed to be variable. Both Cobb-Douglas and CES are special cases of the
translog production function, and empirical estimation of the latter can
be carried out using ordinaty least squares.4

The two-factor case is also known as the nonhomogeneous, variable
4 Theoretical properties and empirical applications of the translog function are presented

in Berndt and Wood (1975), Burgess (1975), Humphtey and Moroney (1975}, Denny and
May (1977}, and Fuss (1977).
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elasticity of substitution production function. Let X, K and L stand for
output, and capital and labour inputs, respectively. Then:

X=Ay (K**A)") L**(A;" + A;'logK)
(1) logX =logAy" + A "logK + A;'logL + A;"logKlogL

For the properties of this function, see Vinod (1972), Chakravarty and
Hojman (1982) or Hojman (1985).% If the labour input is divided into its
male (M) and female (F) components:

(2) logX=logA,+ AlogK + A,logM + A;logF + A LogKelogM
+ AglogKrlogF = A logM-logF

The marginal products of K, M and F are equal to the partial
derivatives dX/dK, dX/dM and dX/dF, respectively. These expressions
are quite complex and there is no need to present morg than one, since
they are all analogous.

(3) dX/dM= (AJK**(A;+AgdogM)) ((M**(A,+ AglogF)
(A, + AglogF))/M) + Ag((logK(A(1/M))K**
(A, + AglogM)) M**(A, + AglogF)F* * (A, + AlogK)

Several specification for the production function dnd the respective
marginal products were estimated with cross-section data for Brazilian
manufactuting in-1959-60 and 1970-72, and Colombian manufacturing
in 1976. Data on male and female wages disaggregated per industrial
branches were not. available, although average wages were. It was
therefore possible to estimate wage equations, whete the branch average
wage depends on the marginal productivity of capital, the marginal pro-
ductivities of male and female labour, and the male and female shares in
the branch’s total employment.

IV. The Wage Equation

There seems to be general agreement that in the Latin American case
average wages in individual industrial branches depend in the first in-

5 In the present study only the nonhomogenous variable elasticity of substitution or the
translog production funceions could be used since, as opposed to the Cobb-Douglas or CES,
only they could provide marginal products, elasticities of substitution, or returns o scale
specific to individual industrial branches.
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Table 3
PRODUCTION FUNCTIONS FOR COLOMBIAN

MANUFACTURING, 1976

(number of observations: 28)

129

Regressor Eq. 3:1 Eq. 3:2 Eq. 3:3 Eq. 3:4 Eq. 35
Constant 4.086 4.760 4.206 5.195 4.619
term (9.993)  (7.485)  (9.504)  (1.B0B)  (8.698)
logK 0.576 0.428 0.555 0.760 0.471
(5.724)  (2.917)  (5.093)  (2.061)  (5.252)
logL 0.243 ~-0.116
(1.902) (0.399)
logK-logL 0.071
(1.368)
LogM 0.279 0.796
(1.504) (0.814)
logF -0.001 -0.597
(0.010) (0.823)
logK ‘logM -0.107 0.046
{0.571) (1.448)
logK.-JogF 0.114
{0.711)
logM TogF 0.005 0.022
(0.038) (0.542)
Rz 0.7811 0.7884 0.7742°  0.7668 0.7886
DwW: 1.180 1.465 1.199 1.373 1.477

staice on aspect which are related-directly or indirectly-to the respective
marginal productivity of capital: the technological level, capital/output
ratio, fitm size, matket share, or profit rate (Souza (1978); Baily (1979);
Morley, Barbosa and de Souza (1979); Salazar-Carrillo (1982)}. Our
dependent variable (W) is therefore the branch wage rate (BW) after con-
trolling for differences in the marginal product of capital (MPK).

W=BW/MPK = (1-SH)W  + SHWf

The male wage equation makes it dependent on male productivity:
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W, =a, + b, MPM; b, >0 |

SH is the shate of female labour in total branch employment, and MPM
and MPF are the marginal products of male and female labour, respective-
ly.

'In the region there are strong cultural elements supporting preferences
for discrmination. In the most general formulation of the model, the
female wage depends on female productivity, just like the male wage
depends on male productivity, but the respective parameters are different
from (possibly lower than, equal to only a fraction of) the male
parametets. Purthermore, it is assumed that, in the eventuality that
female productivity is so high that the female wage may increase so much
that it risks to become higher than the male wage, then women are simply
paid the male rate. Several safeguards are therefore built into the system
to avoid embarrasement to male wotkers. For levels of the female wage
lower than the male one, W, depends on MPF; but the application of this
rule is suspended if the female wage gets dangerously high: the maximum
female wage permitted equals W,,,. The female wage equation is:

If W;<W,,, then: W= a, + b,MPF
But if a, + b,MPF>W_, then: We=W,

The female parameters a, and b, are equal to a fraction of the respective
male parameters:

Ay =0Cy 3 0y <1
by=c, by; 0<c, <1

The parameters ¢, and ¢, are inversely related to the coefficients of in-
tercept and angular discrimination, respectively (Hojman, 1984). There is
no information as to how large the share of women who get paid accord-
ing to their productivity (SH-SH) is, or the share of women who get paid
the male wage (SH'). However, we would expect that in any individual in-
dustrial branch, the latter share will be larger the higher MPF is in relation
to MPM; SH’ would be positively related to the ratio MPF/MPM.

SH’ = h (MPF/MPM); h>0

The wage equation becomes:
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W= (1-SH) W,, + SH' W,, + (SH-SH) W,

Substituting and rearranging: _ _
(d) W=a +a, (¢,-1) SH+b, (1-SH) MPM + b, h MPF
+¢; a) SH'MPF + 2, h (1-c,) (MPE/MPM)—,b, h
(MPF* *2/MPM)

Thus, in the most general formulation the average wage depends on
SH, MPM, MPF, and the parameters a,, b, ¢;, ¢, and h.6 Successful em-
pirical tests of this model with Colombian data are presented later. All
other possibilities, including the complete absence of discrimination, can
be derived as special cases of the above, Of particular interest are the case
wheén only angular discrimination is made explicit in the formal analytical
model (it provides a good fit, but not the best one for Brazil in 1959), and
the rather different case when discrimination is expressed as W, being a
fraction of W, (which provides one of the best fits for Brazil in 1970). If
only angular discrimination is made explicit:

Wf= ay + by MPF; b, =¢, by; ¢,<1
Substinuting and rearranging:

(5) W=a;+(a,-a;) SH-b; SH'MPM + ¢,b, SH-MPF
By contrast, if Wf is expressed as a fraction of W

We=h" W, ; h' <1
Substiting and rearranging:

6) W=a;+b;, MPM +a, (h'-1) SH+b, (h~1) SH-MPM

The previous general model emphasized what seems to be a strong
preference for discrimination in the Latin American case in all the actors
involved, including working women themselves. Alternatively, it is possi-
ble to emphasize an equally important charactetistic of labour markets in

many developing countries, namely the elastic nature of labour supplies at
low skill levels, which become increasingly rigid as higher skills are

6 Whereas MPK, MPM, MPF, SH and all wages are branch-specific, the same values of the
patameters, a,, by, ¢, & and h apply to manufacruring as a whole.
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demanded. Under these circumstances, male workets should be in a better
position to press for discrimination in their favour, and female workers in
a better position to press for the demise of discrimination against them,
the higher the own skills and productivity, and the lower the othet sex's
skills and productivity ate, Parameter ¢, (inversely related to the angular
coefficient of disctimination) becomes a negative function of MPM and a
positive function of MPF.

g=c +¢" MPM + ¢ MPF, ¢ <0; ¢ >0
Substituting and rearranging:

(7) W=a, +(a,-a;) SH-b; SH'MPM + b, ¢’ SH-MPF
+b; ¢ SH'MPM*MPF + b; ¢"" SH(MPF**2)

In addition to the above, we also tested an ad-hoc model of
discrimination which cannot be used to estimate structural parameters,
but from which elasticities can be obtained.

(8) W=f (MPM, MPF, SH); dW/dMPM, dW/dMPF>0;
dWrdSH<0

V. Empirical Estimation

The estimating equations are 1, 2, and 4 to 8. Brazilian data come
from Taylor et al. (1980), Humphrey (1984) et al. and Rocca (1985), and
Colombian dara from UN (1985) and ILO (1984). Cross section produc-
tiont function estimates for Brazil in 1959-60 and 1970-72, and for Colom-
bia in 1976 are presented in table 1 to 3, respectively, These tables are all
organized in the same way: successive columns repressent the Cobb-
Douglas function with two factors, capital and total labour; the respective
translog; the Cobb-Douglas with three factors, capital, male labour and
female labour: the respective translog where all the products between
logarithms are included; and finally the best fit after deleting insignifi-
cant regressors from the previous one.

For both Brazil in 1959-60 and Colombia in 1976 the translog regres-
sions improve on the Cobb-Douglas ones, and at least for Brazil the best
fit with three factors is better than the one with two. For Brazil in 1970-72
there is no improvement in relation to the two-factor Cobb-Douglas, but
no significant information loss either.” These results confirm that the deci-
sions as to use translog functions and to separate aggregate labour into its
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male and female components are both adequare. MPK, MPM and MPF
were estimated using equations such as Equation 3 and its equivalents for
capital and female labour, and the respective parameters from the best
fits. As a propottion of female productivity, the avetage MPM is equal to
0.21, 0.70, and 1.40 the average MPF, in Brazil in 1959-60 and 1970-72,
and Colomibia in 1976, respectively. The exact analytical expressions for
the marginal products and the branch-specific actual estimates of them
are available from the author on request.

Brazilian wage equations are presented in Table 4. Equation 4:1 cor-
tesponds to the theoretical model for Equation 5 after eliminating the
regressor SH MPM, insignificant in a previous exercise. The adjusted coef-
ficient of detetmination is not high, but all estimated coefficients are
statistically significant (the SH one at the ten percent level) and signs are
as expected. As regards structura! parameters, a; (the intercept in the male
wage equation) is equal to 59, and a, (the female intercept) is equal to
only 58. This represents significant evidence of intercept discrimination,
albeit small (less than two percent). The product of muluplying the
parametets ¢, and b; (which is equal to the angular coefficient in the
female wage equation) is equal to 939. Since ¢, is positive (it is assumed to
range between 0 and 1), this is evidence that both b; and b,, the male
and female angular coefficients, are significantly positive although the ex-
act value of b, is not known. The presence of intercept discrimination is
confirmed by this regression, but the presence of angular discrimination is
not,

The best empirical fit for Brazil in 1959-60 is, however, Equation 4:2.
It corresponds to the theotetical model represented by Equation 7, after
the elimination of insignificant regressors. Parameter a, is significant and
equal to 50; the product of multiplying parameters b, and ¢’ is significant
at the 20 percent level; and more importantly the product of multiplying
parameters b, and ¢"” is significant and positive as expected, and equal to
515. This means that both b; and ¢"”* are different from zero, and that if
angular discrimination (which is inversely related to parameter c,) is
present, then it diminishes as female productivity increases. Again, the
size of parameter b, cannot be determined. In the 1959-60 Brazilian case,
discrimination seems to be best explained by the theoretical model that
emphasizes the relationship between the labour supply slope and the
possibility to exert pressure on behalf of or against discrmination.

7 Sahota and Rocca (1985) present two series for labour employed in Brazilian manufactur-
ing in 1970-72: an ordinary one, and one of labour weighted by skilis. Regressions were run
with both sets of data, but the differences between the original sets, and between results, are
minimal, Correlation between the two series is equal to 0.99. The regtessions presented in
Table 2 were obtained using ordinary labour.
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Table 4

THE WAGE EQUATION FOR BRAZILIAN
MANUFACTURING, 1959-60 AND 1970-72
(17 and 20 obsetvations, respectively)

Regressor Eq. 4:1 Eq. 4:2 Eq. 4:3 Eq. 4:4
(1959) (1959) (1970) (1970)
Constant 59.18 50.06 -%54.9 1005.
term (2.851) (2.853) (0.269) {1.219)
SH -0.913 29,65 -7.520
(1.924) (0.906) (0.472)
SH-MPE 938.9 455.0
(3.505) (1.442)
SH (MPF**2) 514.8
(2.480)
MPM 0.142 0.106
(4.738) (5.727)
SH-MPM -0.0009
(1.301)
MPF 0.0013
(0.225)
R® 0.4620 0.5274 0.7102 0.6805
DW: 2.232 2,152 1.207 1.958
Elasticities
MPM 0.88
MPF 0.01
SH -0.03

For Brazil in 1970-72, the best wage regtessions arc 4:3 and 4:4,
representing the theoretical models of Equations 6 and 8 respectively.
Data are expressed in different units, so comparison with 1959-60 is not
straightforward. The adjust coefficients of determination are much higher
than for 1959-60, but by contrast not all regressors are significant. In
Equation 5:3 only the MPM coefficient is significant, and the SH*MPM
one at the twenty percent level. Parameter b,, the angular coefficient of
the male wage equation, equals 0.14, and parameter ', the factor by
which W, is multiplied to obtain Wy, is equal to 0.99. Just like in
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1959-60, there is significnt evidence that male productivity and the male
wage are positively associated. This is conformed by Equation 4:4 (the ad-
hoc model), where the male productivity elasticity of the total wage is
equal to 0.83, but the female productivity and female share estimated
coefficients are insignificant, and their respective elasticities negligible,
even if the signs are as expected. Unlike 1959-60, now there is evidence of
intercept discrimination, although angular discrimination is clearly pre-
sent.

As shown in Table 5, in the Colombian case the quality of the fits is
bettet, and possibly related to this, evidence of angular discrimination is
much stronget. According to Equation 5:1, the angular coefficients in the
male and female wage equations are equal to 0.34 and 0.03, respectively,
and both are statistically significant. As regards intercepts, the informa-
tion on the male and female intercepts conveyed to Equation 5:1 is con-
flicting. Empirical estimation of the ad-hoc model (Equation 5:2) con-
firms that the aggregate branch wage is significantly affected by MPM
(positively) and by SH (negatively), buc the impact of MPF is insignifi-
cant, The MPM and SH elasticities are 1.13 and -0.33, respectively. In
spite of the problems in determining intercepts, in the Colombian case
cvidence in support of the presence of angular discrimination seems to be
overwhelming.

As opposed to Brazil in 1959-60, in both the 1970-72 Brazilian and
the 1976 Colombian cases discrimination scems to be best explained by
the theoreteical model that makes discrimination a result of preferences of
all the agents involved, including its victims. The difference between the
years 1959-60 and 1970-72 in Brazil should not be very surprising: during
the “‘miracle’’ period labour demand grew faster than supply (Macedo
(1977); Morley (1982); Hojman (1985)), which made it difficult to
discriminate against women by taking advantage of ‘‘unlimited’’ supplies
of female labour.? However, discrimination persisted because of cultural
reasons, and essentially due to the persistence of the traditional pattern of
allocation of male and female roles in the household and on the factoty
floor.

V1. Conclusions

A method has been suggested to investigate the presence or otherwise,
and the quantitative importance of male-female wage discrimination. Tt is

8 The situation in Colombia during the period is discussed by Berty (1975, 1978), Baily
(1979), IEC (1981), Rosenberg (1982), and Urrutia (1985).
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Table 5

THE WAGE EQUATION FOR COLOMBIAN
MANUFACTURING, 1976
{28 obsetvations)

Regressor Eq. 51 Eq. 5:2
Constant term 16.07 1.803
(3.529) (1.539)
SH -46.78 -12.66
(2.758) (5.498)
MPM (1-SH) 0.337
(2.705)
SH-MPF -0.649
(2.302)
MPF/MPM -4.989
(5.471)
(MPF**?}/MPM -0.010
(3.137)
MPM 0.107
(12.69)
MPF 0.180 0.002
(6.926) (0.541)
R 0.9001 0.9467
DW:; 2.404 1.526
FElasticities
MPM 1.13
MPF 0.02
SH -0.33

based on the direct determination of male and female marginal products
using translog production functions where male and female labour are in-
troduced as separate inputs. Average wages are explained as dependent on
(apart from the productivity of capital) these productivities, and the male
female shares in employment under alternative discrimination models.
The method does not require estimating individual human capital stocks,
or earnings functions based on these stocks, and therefore it circumvents
the recent arguments about the relative merits of the ditect against the
reverse regression approaches to discrmination. Moreover, not even dis-
aggregated data of male and female wages ate necessary.
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This approach was tested with cross section Brazilian and Colombian
manufacturing data. Despite the typical problems of data availability and
reliability affecting developing countries, the empirical estimates of the
production functions are good. No information is lost by using translog
instead of Cobb-Douglas production functions, or by presenting male and
female labour separately rather than jointly, and in some cases the em-
pirical results do improve. The presence of at least some form of
discrimination-intercept or angulat- is confirmed in all cases. It is also
shown that male productivities and average wages ate significantly related
in all cases. In Brazil before the ‘‘miracle’’ years discrimination seems to
have been based on the fact that the supply of female labour was extrenely
elastic, whereas during the boom period and in Colombia in the mid
1970s discrimination appears to result to a larger extent from strong
preferences for discrimination in all the agents involved. This effect has
roots which are social, cultural and educational rather than economic, and
other things being equal it is not likely to diminish even if fast economic
growth makes female labour relatively mote scare.

References

Baily, M.A., “Factor Market Structure
and Technology Choice in the Col-
ombian Btick Industty,”” Journal of
Development Economics, 6, 1979,

Betndt, E.R. and L.R. Christeisen,
“The Internal Structure of Func-
tional Relationships: Separability,
Substitution and Aggregation,’’
Review of Ecomomic Studies, 40,
1973a.

, ““The Translog Function and
the Substitutional of Equipment,
Structures and Labour in US
Manufacturing 1929-1968,” Jour-
nal of Econometrics, 1, 1, 1973b.

. "*Testing for the Existence of
2 Consistent Aggregare Index of
Labour Inputs,” American
Economic Review, 64, 3, 1974.

Berndt, E.R. and D. Wood, *“Tech-

nology, Prices and the Derived De-
mand for Energy,” Review  of
Economics and Statisties, 57, 3,
1975.

Berry A., “‘Open Unemployment as a
Social Problem in Urban Colombia:
Myth and Reality,”" Ecomomic
Development and Cultural
Change, 23, 2, 1975.

. ““A Positive Interpretation of
the Expansion of Urhan Services in
Latin America, with Some Colom-
bian " Evidence,”" Jowrna/ of
Development Studies, 14, 2, 1978.

Boyle, C.M., ““Images of Women in
Contemporaty Chilean Theatre,””
Bulletin of Latin  American
Research, 5, 2, forthcoming, 1986.

Busgess, D.F., “Duality Theoty and
Pitfalls in the Spedfication of



138

Technologies,” Journa! of Econo-
metrics, 3, 2, 1975.

Chakravarty, S.P. and D.E. Hojman,
““An Empitical Analysis of Produc-
tivity: Welsh Coal Industry,”’ Re-
sources Policy, 8, 2, 1982,

Christensen, L.R., Jorgenson, D.W.
and L.R. Lau, "‘Conjugate Duality
and the Transcendental Logaci-
thmic Production Function,”’
Eeonometrica, 39, 1971.

, ‘“Transcendental Logasithmic

Production Frontiers,”' Review of -

Economics and Statistics, 55, 1973.

Denny, M. and D. May, ‘“The Exist-
ence of a Real Value Added Func-
tion in the Canadian Manufactut-
ing Secvor,”” Journal of Econo-
metrics, 55, 1, 1977.

Fuss, M.A., ““The Demand for Energy
in Canadian Manufacturing: An
Example of the Estimation of Pro-
duction Structures with Many In-
puts,”’ Journal of Econometrics, .5,
1977.

Goldberger, A.S., ““Reverse Regression
and Salaty Discrimination,”” Jour-
nal of Human Resources,”’ 19, 3,
1984.

Green, C.A. and M.A. Ferber, “Em-
ployment Discrimination: An Em-
pitical Test of Forward Versus
Reverse Regression,” Journal of
Human Resources, 19, 4, 1984.

Hojman, D.E., “Downward Bias in a
New Measure of Wage Discrimina-
tion,” Fcomomic Letters, 14, 1,
1984.

JOURNAL OF ECONOMIC DEVELOPMENT

, ""The Phillips Carve and
Minimum Wage Rates in LDC’s:
the Brazilian Expetience,”” Journal
of Economic Development, 10, 2,
1985.

, ‘“The External Debt Contri-
bution to Output, Employment,
Productivity and Consumption: A
Model and an Application to
Chile,”” Economic Modeliing, 3, 1,
1986.

Humphtey, D.B. and J.R. Moroney,
**Substitution among Capital,
Labour and Natural Resource Pro-
ducts in American Manufactur-
ing,”” Joumnal of Political Economy,
83, 1, 1975.

Humphtey, C.j., **The Growth of Fe-
male Employment in Brazilian
Manufacturing Industty in  the
Nineteen-seventies,”  Journal of -
Development Studlies, 20, 4, 1984.

Instituto de Estudios Colombianos
(IES), Recursos para el future: Col-
ombiz 1950-2000, 1EC, Bogota,
Banco Popular, 1981.

International Laber Organization
(ILO), Yearbook of Labour
Statistics, 1O, Geneva, 1985.

Kamalich, R.E. and $.W. Polachek,
““Discrimination: Fact or Fiction?
An Examination Using an Alrer-
native Approach,”” Sowmzhern Eco-
nomic Journal, 49, 1982,

Kapsalis, C., “A New Measure of
Wage Discrimination,”’ Economec

Letters, 9, 1982,

Macedo, R.B.M., ““A Critical Review



SEX AND LABOUR MARKET

of the Relation between the Post.
1964 Wage Policy and the Worsen-
ing of Brazil's Size Income Distri.
bution in the Sixties,”” Explorations
in Econamic Research, 4, 1077,

Motley, S.A., Labour Markets and In-
equitable Growth: The Case of
Authoritarign Capitalism tn Brazil,
Cambridge University Press, Cam.-
bridge, 1982. :

Morley, S.A., Barbosa, M. and M.C.C.
de Sourza, ““Evidence on the Inter.
nal Labour Market during a Process
of Rapid Economic Growth,”" Jour.
ral of Development Economics, 6,
1979,

Rosenberg, T.J., “Female Industrial
Employment and Protective In-
dustrial Legislation in Bogota, Col-
ombia,”” Journal of Interamerican
Studies and World Affairs, 24, 1,
1982,

Sahota, G.S. and C.A. Rocea, Income
Distribution: Theory, Modelling,
and Case Study of Braxil, lowa
State University Press, Ames, Towa,
1985,

Salazar-Carrillo, J., The Structure of
Wages in latin American Mans-
Jacturing  Industries, University

139
Presses of Florida, Miami, 1982,

Sloane, PJ., “Disctimination in the
Lzbour Market,” Carline, D., et
al., Labour Economics, Longman,
London, 198s.

Solon, G., “‘Errots in Variables and Re-
verse Regression in the Measure-
ment of Wage Discrimination,'*
Ecomomic Letters, 13, 1983,

Sourza, P.R., ‘“Wage Dispaities in the
Urban Labour Market,”” CEPAFL
Review, 5, 1978,

Taylor, L., Bacha; E.L. Cardoso, E A.
and FJ. Lysy, Models of Growth
and Distribution for Brazil, Oxford
University Press, Oxford, 1980.

United Nations (UN), Yearbook of In-
dustrial Statistics, UN, New Yok,
1978.

Urtutia, M., Winners and Losers in
Colombia's Economic Growth of
the 19705, Oxford University Press,
Oxford, 1985.

Vinoed, H.D., ‘‘Nonhomegeneous Pro-
duction Functions and Applications
to Telecommunications, Be// Jour-
nal of Economic and Management
Science, 3, 2, 1972,







