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1. Introduction

The aim of this study is to analyse certain applied research into the Portuguese labour
market. We focus on labour supply and earnings and we endeavour to verify if the results of
several research studies are similar, that is, if they are robust to different data sets, equation
specification and estimation procedures. Additionally, we have the opportunity to gain some
deeper insight into the behaviour of the labour market in Portugal.

The estimation results come from three sets of functions: earnings or market wage;
participation decision in the labour market; and hours of work supplied to the market. The
unit of observation in the data sets is the individual.

The estimation of individual's earnings shows results that are similar, not only in the signs
of the variables' influence on earnings but also in the values obtained for the associated
coefficients. Years of education, experience and tenure have positive estimated coetficients
that hold the same magnitude when we go from one study to another. Education is the

- variable with the highest influence on earnings of the three. Regularities can also be found in

the influence of individual's age, firm size, job qualification and region. The associated
coefficients are hard to compare in value due to different estimation settings, but hold the
same sign. The first three variables have positive coefficients. Concerning the regional
influence on earnings: when the individual works in the region of Lisbon his/her earnings are
higher than if he/she works in another region of Portugal, and the reverse is true for the North
and Centre of Portugal. The decomposition of the earnings differential by gender in price
effects and attribute effects leads to the conclusion that the former effect is the strongest one.

Concerning the participation decision and hours of work we have two different types of
results. When we consider the male's behaviour, the findings are thin and is difficult to arrive
at conclusions. If the female's behaviour is the aim of the research, the results are richer.
Years of education and age have positive effects on the female's participation and supply of
hours. Other income, age squared and the presence of children have negative effects.

The paper is organised as follows. The second section introduces the aims of the research
papers analysed. The third section describes the several data sets used. The fourth section
goes through the estimation procedures that can be found in the research. The estimation
results for earnings, labour market participation and hours of work are analysed in the fifth
part of the present work. Finally, we make some concluding comments.

2. Introduction to the Research

We present below a brief description of the applied research papers analysed in this

survey.



In Mendes er al. (1993) the aim is to make a thorough probe into the Portuguese family in
the 1990s, namely on issues such as fertility, parents' investment in children and time
allocation within and outside the family. The authors also work through an individual's
behaviour when facing AIDS and drug addiction. We focus on the results concerning male
and female participation and hours supplied in the labour market.

Mendes and Pereira (1989) study the time allocation of the Portuguese families, not only
between work at home and in the market but also on child care, religious activities, sports,
social activities and transportation. Mendes and Pereira (1990) extend the. results of the
previous paper in order to include the analysis of regional differences in the time allocation of
Portuguese families. .

Santos (1995), Kiker and Santos (1991), Martins (1991) and Psacharopoulos (1981) study
earnings functions for Portugal. The role of education and experience as a human capital
accumulation is discussed throughout their influence in wage formation. Wage differentials
by gender are analysed in Kiker and Santos (1991) and Martins (1991), namely the
decomposition in "attribute effects” and "price effects”. Kiker and Santos (1991) estimate this
decomposition considering the earnings differences by sector of employment in addition to
gender. In the work of Santos (1995) the influence of over and under-education on earnings is
fully elaborated - a topic also studied in Kiker and Santos (1991). In both studies the regional
differences in the labour market and the role of tenure are discussed as well. Santos (1995)
also follows the generalisation of the human capital model to include the role of occupation.
This work applies an estimation method with eamings functions corrected by individual's
allocation to a job level.

The role of education and human capital in general is analysed in Silva (1985). The author
surveys several education systems and relates them to the labour demand. The applied
research is implemented through the estimation of wage equations. S3o Pedro and Baptista
(1992) also study the role of education as an accumulation of human capital and discuss the
impact of education on labour productivity. The private sector and the public administration |
sector are analysed separately.

- Vieira (1992) and Vieira and Pereira (1993) analyse the wage differential determinants m
the Azores islands. The human capital earnings function is extended to include levels of
gualification of the jobs as in Santos {1995). The authors also consider wage differentials by
gender and decompose them in the "price effect” and "attribute effect” referred to above in
order to assess the existence or not of discrimination by gender. In Hartog ef al. (1995) the
wage formation in the Azores islands is related to the wage bargaining settings and labour
market institutions.

Vieira ef al. (1997) study the wage structure and job level allocation in Portugal and their
evolution during the 1980s and early 90s. The results of the research are matched with the

transformations of the Portuguese economy during this period.



[T

[ TTFRET

Lima et al. (176) provide some results regarding the female's behaviour in the labour
market. The detern inants of the participation decision in the labour market and the supply of
working hours are discussed. In addition a wage equation is estimated to identify the
variables that affect the market wage rate. The problems that arise due to the classification of
the earnings variable by categories and possible solutions are presented in the empirical
analysis. The study from Martins (1996) is also about the female's behaviour in the labour

- market. The author proves that the estimation results are sensitive to the economic and

statistical specification of the female's labour supply. Both papers consider married women.
Pereira and Lima (1996) estimate a market wage rate and hours of work functions. The

study is carried out for both male and female partners in a couple. The same set of questions

about him/her and about his/her partner was directed to only one member of the couple. The
main point was to verify whether or not both sets of questions were coherent with the same
model.

The tax system influence on the female’s labour market participation is discussed in
Marques and Pereira (1995a) and Marques (1993). Different fiscal simulations are carried out
to study the women's sensitivity to the income tax. A human capital earnings function is
estimated in order to compute an after-tax wage. Marques and Pereira (19950) extend the
results of their papers mentioned above in order to include the estimation of a labour supply

function. Several estimation methods are implemented and discussed.

3. Data Sets

The data sets are all cross sectional. In Portugal there is a séarcity of data, and although
some papers use more than one year of data, it is impossible to track the individual from one
year to another. _

The survey, Quadros de Pessoal, that the Ministry of Employment annually collects from
the Portuguese firms is the data source used in: Kiker and Santos (1991), the year 1985;
Santos (1995), the years 1985 and 1991; Martins (1991), (uses mean values of the individual
observations), and Psacharopoulos {(1981), the year 1977; Silva (1985), the year 1983; Vieira
(1992) and Vieira and Pereira (1993), the year 1989; Vieira ef al. (1997), the years 1982,
1986 and 1992. These surveys include the data collected in questionnaires that are sent to
Portuguese firms every year. Every firm Wi_th more than one employee gives information
about workers’ personal characteristics and firm characterisation. The firm is required by law
to respond the survey. |

The data set studied in Mendes et al. (1995), Lima et al. {(1996) and Pereira and Lima
(1996) comes from a survey ordered by the Direcgdo-Geral da Familia, in 1994. The total
sample has 706 couples with at least one child under 18 years old living at home and is fully
analysed in Mendes et al. (1995). It is a sample stratified by region and populational



dimension by place, and obtained by direct interview in the residence of the individuals. At
least one of the couple members is between 25 and 54 years of age.

Mendes and Pereira (1989,1990) also use data provided by the D:recgao~Gera1 da
Familia, from a survey conducted in 1987. The sample was constructed by "random route" to
choose the household. It has 725 families with at least one child under 15 vears of age living
at home. |

In Marques and Pereira (1995a), Marques (1993) and Marques and Pereira (1995b) the
data set is _Inqué?itos aos Dados do Emprego, 1990, third quarter, from the Portuguese
national institute of statistics, (/nstituto Naciohal de Estatistica). In the sample used, only
married women whose husbands participate in the labour market are considered. The same
type of data set is used by Martins (1996) but for 1991. .

Sdo Pedro and Baptista (1992) use two sets of data. One of the sets is for public servants
from a survey conducted by the Direc¢do Geral da Administragdo Piblica in 1988. The other
is for workers in the private sector from two surveys, both conducted in 1988: Quadros de
Pessoal mentioned above; and Inquéritos Anuais as Empresas from the Portuguese national
institute of statistics, (Instituto Nacional de Estatistica).

Table Al in the Appendix shows the samples' size by gender and survey year.

4. Estimation Procedure

Mendes et al. (1995) estimate a prbbit function for participation probability in the labour
market for men and women separately. The hours supplied to the labour market are estimated
through a tobit function. The same procedure is used in Mendes and Pereira (1990,1989). A
criterion to assess the existence of regional differences in the pattern of the individual's labour
supply is applied by Mendes and Pereira {1990).

The estimation conducted in Lima et al. (1996) consists of three stages and uses data for
women exclusively. First, an equation for the women'’s participation probability in the labour
market is estimated using a probit function. The results of this estimation allow the
computation of the so-called inverse of Mill's ratio, a selection bias variable. The constructed
variable is included in the wage regression to correct the selection bias that arises from the
non-observability of wages for those women that do not participate in the labour market. The
wage estimation, using this selection bias corrected regression, is the second stage. The
consistent estimates are obtained using an algorithm of the type proposed by Stewart (1983)
to solve the grouped data problem of the wage variable. Third, the estimation of an equation
for hours of work is carried out using a tobit function. The estimated wages for all women,
parﬁcipants and non-participants, are introduced in the right hand side of the hours equation.
In Pereira and Lima (1996) the above analysis is extended to men.



The three stages described above are also applied in Martins (1996) and label'=d as
Heckman's model. This model is compared with a generalised model that specities the
participation decision separately from the hours of work decision given that there is no joint
restriction between the set of regressors included in each decision equation. The two
decisions are linked by the error term of each equation, alone. In this way, the total effect of a
change in the regressors can be decomposed in the effect on participation and the direct effect
- on hours of work.

Marques (1993) and Marques and Pereira (1995a) specify a model where a market wage
is estimated through a selection bias corrected regression for those women who do not
participate in the labour market. The correction of the bias is achieved by the inclusion in the
wage regression of the inverse of Mill's ratio, mentioned above. This variable is computed
with the information provided by the estimation of a participation probability in the labour
market through a probit function. The market wage, estimated for those who do not work, is
then introduced in a logit function for the participation probability estimation. As the
observed wage is after-tax and the aim of the paper is to simulate tax reforms, the authors
have to calculate the gross wage and then applyihé different tax systems. It is assumed that
the relevant wage for the female's participation decision is the after-tax wage. The relation
between the wage variable and working hours becomes non-linear due to the tax schedule.
Therefore, the solution followed by the authors is to consider two specific points of the
female's earnings budget constraint: the after-tax earnings at twenty and forty hours of work,
for the participation probability and full-time participation probability, respectively. The
eamings variable is grouped by categories. The middle point of each category is the definition
of the dependent variable in the estimation of earnings equation.

Marques and Pereira (1995c) added to the above analysis the study of hours supplied to
the labour market by females. To estimate the hours of work function the authors use a
selection bias corrected regression as in the wage estimation. The errors terms of the wage
- function are included in the regression as an alternative estimation method. This procedure
allows testing the hypothesis of wage exogeneity.

All the research papers use least squares to estimate the earnings equation with the
exception of Lima er al. (1996) and Pereira and Lima (1996) due to the grouped data problem
of the earnings variable.

Santos (1995), Vieira (1992), and Vieira and Pereira (1993) use a two-step estimation
procedure to address the impact of job qualification (occupation) on earnings. First, a
multinomial logit function for the allocation of workers to jobs is estimated. The goal is to
estimate the probability of being assigned to a particular job level. The second step is to
estimate earnings equations specific to each job level corrected for selectivity bias. We only
observe the individual's wage given his job assignment. This selectively can raise a problem
of inconsistent least squares estimates. For this reason, in the second step the eamings



equation includes in the right hand side a variable that corrects the selectivity bias. This
variable is computed using the results of the first step and the associated coetficient gives the
correlation between earnings and the allocation probability for a specific job level. Vieira et
al. (1997) also study the interaction between earnings and job level but in a different way.
These authors estimate an ordered probit function for the workers' allocation to jobs, that is,
the estimation of the individual worker's probability of being in a job level Then, the -
marginal effects of several vanables on the job allocation are calculated. In Kiker and Santos
(1991) there is another way to tackle the problem. The job level or qualification vartable is
defined with the help of a continuous variable instead of a dummy set as in the previous
* papers. This variable is estimated through an equation where the set of regressors is of the
same type used in the allocation probabilities estimation. A variable generated from the
residuals of this equation is then included in the earnings estimation.

Kiker and Santos (1991) and Santos (1995) estimate the effects of under-education and
over-education on individual's earnings. The variables that capture the individual's under-
education and over-education are constructed. |n essence they are generated through the
difference between the individual's skills (education) and the skill requirement for his/her job.
Santos (1995) provide several over(under)-education indexes and perform alternative
earnings estimation with them.

The Tables A2, A3, and A4 in the Appendix have the variables used in the estimation of
participation probability, hours supplied to the labour market and eamings, respectively, in

each of the above-mentioned papers.

5. Estimation Results

This section discusses the main estimation results of the 1esearch available.

§.1 Earnings

The findings related to the estimation of earnings equations are numerous as a result of
the extended set of explanatory variables. We focus an the variables that appear through most
of the studies and are different from zero at a reasonable significance level.

The dependent variable in the estimation of the eamings equation is the logarithm of
individual's earnings. The individual receives these earnings froin his/her supply of hours to
the labour market. In the research we almost always have the monthly earnings. The
exceptions are the works: Lima ez al. (1996) arxi Pereira and Lima (1996) with the estimation
of an hourly wage rate; Marques and Pereira (1995a,¢) and Marques (1993) with the earnings

estimation at 20 and 40 hours of work.
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The variable pertaining to education mentioned below refers to attendance at formal
schooling. Experience refers to the years of labour market experience in general (or otherwise -
specified) and tenure refers to the years of experience in the current firm.

Education, experience, tenure and age. The estimated coefficients associated with
education, total working experience and tenure can be considered as being fairly robust, as
demonstrated by their values in Tables 1, 2 and 3, respectively. Notice that the origin of the
data that generated the results of the estimation is diverse and that the estimation procedure
implemented i1s not always the same. Nevertheless, we must note some reservations. The
results from Vieira (1992) are for the Azores islands; so we can presume a different labour
market setting. The definition of the experience variable is not uniform across the several
earnings equations estimated. In Pereira and Lima (1996) the variable is the total working
years that the individual reported in the survey. [n all of the other papers the lack of this
variable in the data sets led to the construction of a variable defined as individual's age minus
six (years) minus years of education, and, in Kiker and Santos (1991), Santos (1995), and
Silva (1985), minus years of tenure. Pereira and Lima (1996) include the mdmduals age as
an independent variable in the eamnings equation because that variable captures additional

information given that the individual's experience is directly observed. If we look to Tables 4

and 2, the lower coefficients associjated with male's experience, when compared with the
values obtained in other studies, can be highlighted with the coefficient associated with
male's age. When the earnings equation is extended to include variables such as firm size,
individual's occupational level inside the firm, and sector of activity, the coefficients
associated with years of education are lower and fal] in the interval [3.5%;:6.5%)]. This fact
can explain the lower coefficients found in Vieira ez al. (1997), where the earnings equation
includes firm size, firm age and firm ownership in the set of explanatory variables. The
specification of the earnings equation considered in Tables 1-4 is what we could label as
basic, given that it only includes variables related to the individual's characteristics, and the
major exception is the paper just mentioned, In Martins (1996) there is an interaction term
between experience and education. The associated coefficient is used to compute the

- estimated coefficients associated with education and experience using the respective mean

values.

The estimated coefficients from S3o Pedro and Baptista (1992} in Tables 1 and 2 are for
workers in the private sector. When the data set with public servants is used, the coefficients
are 5.7, 3.4, and -0.04, respectively.

The signs of the coefficients in Tables -4 are as expected. Education has a positive
effect. The influence of the variables mentioned in Tables 2-3 is a quadratic one, indicating
diminishing returns to on-the-job-training. Note also that the difference by gender between

the coefficients is relatively consistent.
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When we have education levels instead of education years the results are difficuit to
compare due to different level definitions and equation specifications. We can find some
consistencies, however, such as: one more level completed leads to a wage increase; the
higher wage increase is associated with the attendance at technical {baccalaureate, 3 years in
the university) and university levels (5 years in the university); and during the 1980s and
early 90s, the wage premium increased, éspecially in the case of those with higher levels of
education, while the individuals with fewer years of education had a tendency toward lower
wage premiums.

Santos (1995) and Kiker and Santos (1991) include in the earnings estimation variables
that capture the individual's under-education and over-education. These variables are related
to the matching between the individual's education and the skills requirement of his/her job.
The results are as follows: an individual with an over-education earns less than if he/she was
adequately assigned with respect to his’her educational skills; an over-educated individual
earns more than individuals assigned to the same job but with the required level of educatidn;
the reverse is true for the under-educated workers.

Table 1. Earnings equation: Education

Years of Education (%)

~ year Female Male Al
Hartog et al. (1995) 1989 7.0 _
Kiker and Santos (1991) 1985 104 9.4 10.0
Santos (1995) 1985 9.6 9.0 9.5
Marques and Pereira {1995a) 1990 11.1 _ _
Martins (1991) 1977 8.0 7.3 _
Martins (1996) 1991 80 . _
Silva (1985) 1983 9.1 ‘8.9 9.1
Sdo Pedro and Baptista (1992) 1988 . _ 83
Psacharopoulos (1981) 1977 8.4 7.5 9.1
Vieira (1992) . 1989 8.9 10.8 9.6
Vieira et al. (1997) 1982 _ _ 62
' 1986 ~ 5.9
1992 _ _ .72




Table 2. Eamnings equation: Experience

Experience (%)

Experience Squared (%)

vear Female Male All Female Male All
Kiker and Santos (1991) 1985 24 2.5 2.9 064 - 004 -0.05
Santos (1995) | 1985 23 24 2.9 004 004 005
Pereira and Lima (1996) 1994 34 1.7 ~ -0.08 004
Marques and Pereira (1995za) 1990 30 _ _ -0.03 _ _
Martins (1991) 1977 33 5.4 _ 004 .01 _
Martins (1996) 1991 3.7 ‘ ~ -0.06 _
Silva (1985) 1983 3.0 3.6 3.7 006 007 0.07
S&0 Pedro and Baptista (1992) 1988 o 4.8 ~ B -0.06
Psacharopoulos (1981) 1977 _ 5.1 _ _ 0.07
Vieira (1992) 1989 32 5.1 4.5 -0.05 -0.08 -0.07
Vieira et al. (1997) 1982 ~ 4.2 _ _ 0.1
| 1986 B 1.9 _ _ 0.09
1992 = o 34 = - -0.07
Tablé 3. Eamings equation: Tenure
Tenure (%) Tenure Squared (%)
year Female  Male Al Female Male Al
Hartog ef al. (1995) 1989 _ 1.0 _ _ _ B
Kiker and Santos (1991) 1985 33 3.7 3.5 004 -0.05  -D.04
Santos (1995) l§85 34 3.9 3.5 -0.1 -0.1 -D.04.
Silva (1985) 1983 54 55 5.2 -0.1 -0.1 0.1
Psacharopoulos (1981) 1977 35 3.1 _ -0.46 0.05
Vieira {1992) 1939 1.4 1.1 1.9 _ _ _
Vieira et al. (1997) 1982 _ _ 0.7 _ _ -0.04
| | 1986 _ 08 _ 0.07
1992 - = 0.8 ._= - -0.08
Table 4, Eaminggquation: Age
. Age (%) Age Squared (%)
year Female Male All Female Male Al
Hartog ef al. (1995)* 198 72 _ _ -0.08
Pereira and Lima (1996) 1994 2.8%* 4.6 — =003 004 -

- Notes: * the equation does not include experience; ** not significant at any reasonabie level



Region. The dummy variables for the different Portuguese regions ar- found in Kiker and
Santos (1991), Santos (1995), and Vieira et al. (1997). The principal con :lusions that can be
drawn from the associated coefficients are: in Lisbon wages are higher than in the other
regions of Portugal; in the North and Centre of Portugal we have the lowest wages, especiatly
in the 1990s when compared with the mid 80s; in the South, (the regions of Alentejo and
Algarve), there is an intermediate situation.

Kiker and Santos (1990) run one equation on each Portuguese region and find different
coefficients for the same variables set leading to an interpretation that there is a regional
imbalance, | -

Firm size. Firm size is defined in relation to the number of cmplcyees in each firm. The
sets of dummies that characterise firm size included in the earnings estimations are all in one
direction: the larger the firm is, the higher is the individual's wage. Vieira et al. (1997) and
Hartog et al. (1995) use the logarithm of firm size and arrive at the same result. In Vieira et
al. (1997), the logarithm of firm age is also included. The associated coefficient is negative.

) Job qualification. In the surveys from the Ministry of Employment (Quadros de Pessoal)

there is a classification of occupations (jobs) according to the task performed and skill
requirement. From this classification is constructed a measure of the job complexity and
responsibility, that is, the job qualification (level). We could consider each job level as a layer
in a hierarchy defined in terms of increasing responsibility and task complexity. It is a
variable defined in a point scale where each point corresponds to a job level as in Kiker and
Santos (1991). It is also defined as a set of dummies, each dummy related with a job level.
This last definition appears in all of the other papers that use job qualification mentioned in
Table A4 in the Appendix. We have three sets of results for these papers: the coefficients
associated with the variable job level on earnings; the coefficients associated with several
variables on the allocation probabilities between the levels; and the coefficients of the specific
earnings equation, one for each job level and corrected for the selectivity bias. We describe
the results below.

Firstly, when the individual moves to a higher job level, the higher the wage is that he/she
receives. Secondly, education years have a positive effect on the individual's probability of
being allocated to a higher job level. Experience and tenure have a weaker positive effect,
although a conclusive statement is harder to assert. Finally, the coefficients associated with
education years, experience and tenure are positive in all of the level-specific earnings
equations. In the majority of the cases, the coefficients increase as we move to an earnings
equation that corresponds to a higher job level. This is especially true concerning education
years. The variable that corrects the selectivity bias has an associated coefficient that is, in
most cases, not statistically significant. This means that the individual's probability of being
allocated to a specific job level is not correlated with the error term of the earnings equation

for that level.
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Sample selection bias. The fact that we only observe wages for those individuals that
participate in the labour market leads to a sample selection bias in the wage estimation. This
bias is more pronounced when we have a participation probability far less than one, as is the
case for women. As a résult, a measure of this sefection bias, the so-called inverse Mill's ratio
or hazard rate, should be included in the right hand side of the earnings regression. The
studies Lima er al. (1996), Lima and Pereira (1996), Marques (1993), Marques and Pereira
(1995a,c) and Martins (1996) are the ones that include this variable in order to correct the
sample selection bias in the female's earnings. The other studies do not use the selection bias
corrected regression because the data sets contain only individuals who supply a positive
amount of hcurs to the labour market. Nevertheless, the former studies mentioned are not
conclusive: for example, Pereira and Lima (1996) and Marques and Pereira (1995¢) both find
positive coefficients, but in the former study the coefficient is not statistically significant
while in the latter, is.

Hours of work. Hours of work is a variable used in the studies referred to in Table A4 of
the Appendix. The variable is defined as logarithm of working hours. The estimated
coefficients associated with this variable are positive and less than one. The only exceptions
are the works Vieira (1992) and Vieira and Pereira (1993), where the coefficient is negative in
the female's earnings equation. Note that this result is for the Azores islands.

Attribute and price effects. Earnings differential by gender can be decomposed into two
effects: the proportion of the differential due to different endowments of personal attributes,
the attribute effect; and the proportion of the differential due to different returns to the-
personal attributes, the price effect. Kiker and Santos (1991), Martins (1991), Vieira (1992)
and Vieira and Pereira (1993) study this topic in addition to the earnings estimation. The
results indicate that the price effect explains a higher proportion of the eamings differential. A
possible interpretation can be the existence of discrimination against women in the
Portuguese labour market. The analysis carried out in Martins (1991),is somewhat different
but the results there indicate that the differential is due to different returns to experience and
not from different returns to education.

5.2 Labour Market Participation

Portugal has one of the highest female labour market participation rates in Europe, {68%
in 1991). At the same time, the male labour market participation, although remaining high.
decreased during the 1980s (from 91% in 1980 to 80.6 % in 1990). The analysis of these
facts, along with others such as the decreasing fertility rate, is well documented, among
others, in: Cardoso (1993,1996); Marques and Pereira (1995b); Mendes er al. (1995).5

As mentioned above, the applied research on this subject has followed the estimation of
probit functions for the participation probability in the labour market. These functions include
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in the right hand side variables that influence the market and reservation wages. They are,
what we could label, reduced forms, given that the two wages mentioned are not directly
included in the estimation. An exception must be made to the research made by Marques and
Pereira (1995a,c) and Marques (1993). They estimated a logit function for the participation
probability including a market wage among the independent variables.

Male’s participation. Only Mendes er al. (1995) provide results for the male participation
in the labour market. These results are not conclusive and only the family income
significantly influences (positively) the male participation. The almost non-existence of
results is a consequence of high participation rates along with’ few observations and, in
addition, the scarcity of data about this variable in the surveys. |

Female's participation. Table 5 shows the influence of several variables on female
participation probability. The signs are as expected by the theory. We'presént only ‘the
variables whose associated coefficients are statistically different from zero with a level of
10% or less. As the results are not easily comparable, Table 5 does not show the values of the
coefficients. '

Marques and Pereira (1'995a,c) introduce the female's market wage in the estimation of
the logit function to analyse the impact of several tax reforms on the female's participation in
the labour market. The result indicates a small impact of the several tax reforms on the
female's participation. Possibly, this is due to the small effect of the tax change on the
female's after-tax wages. The .r_eferex’lce tax system is the Portuguese one in 1990 and can be
characterised as half-way between the joint taxation (splitting system) and the separate
taxation of the couple. The results are: a move toward separate taxation increases the
participation probability and a move toward joint taxation decreases it; a unique flat rate has
only a minor effect on participation. The authors consider two types of participation: work
more that zero hours; and work more than thirty hours (full-time). Fewer women participate
in the labour market with the move toward the separate taxation when the participation
defined as more than zero hours is considered. The other results are the same irrespective of
the definition used for participation. The wage elasticity of participation is computed through
two methods: using the mean values of wages; and calcﬁlating the average of individuals'
elasticity after a one percent wage increase. The values are, respectively: 3.4 and 1.6 for the
elasticity of participation; 0.9 and 0.6 for the elasticity of full-time participation.

Mendes and Pereira (1990) find that in the South region of Portugal (Alentejo and
Algarve) females have a higher participation probability. Lima et al. (1996) find that if the
female lives in a city with more than 10 000 inhabitants, her participation probability
increases. This result is sim_ilar to that of Mendes and Pereira (1990) where the coefficient

associated with the place of living dimension is positive.



Table 5. Female's Participation Probability an¢ Working Hours Supply: Variables' Influence

Participation probability Working hours supply
Years of Education . + +
Age + +
Age squared - .
Individual's Wage + B

Other Income -

Children - ' -

5.3 Hours of Work

There are two estimation procedures of the female's labour supply function. The male's
supply is estimated through ordinary least squares. This is not the case for female labour due
to the existence of women who stay at home and do not participate in the labour market. One
way to solve this censored data problem is the use of a tobit function. This function assumes
that the labour supply schedule is a continuous one. The tobit function is used in: Lima et al,
(1996); Pereira and Lima (1996); Mendes and Pereira (1990,1989); Mendes et al. (1995); and
Martins (1996). Another way is to assume a discontinuous labour supply schedule and use a
selection bias corrected regression as an estimation procedure. This procedure consists of two
stages. A measure of the selection bias is first obtained with probit estimates for the
participation decision and then this measure is included in the hours regression. Marques and
Pereira (1995¢) apply this last estimation procedure.

Male's hours of work. The variables that have a significant influence on the male's
working hours are: the level of education that corresponds to six years of education
completed (negative); the presence of children (positive); the wife's income (negative); the
male's age (negative); and wife's age (positive).

The analysis carried out by Mendes and Pereira (1990) found no regional differences on
the male's hours supply in Portugal.

Female's hours of work. In Table 5 we have a breakdown of the female's working hours
changes with regard to the variables that have coefficients different from zero (at 10% level).
As in the case of participation in the labour market, the signs are as expected by the theory.
When the education is defined by levels, as in Pereira and Lima (1996), the coefficients are
negative. A similar result is obtained for the male's working hours equation. We conjecture
that this negative effect is due to the influence of the education levels on the market wage
rate, a positive one. So a female with one level more of education has a higher wage but

works fewer hours. It may also be due to contract clauses.
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The presence of children has a negative influence on the female's hours supply (Table 5).
This comes from the number of children under six years of age. The number of children
between six and twelve years old also has a negative impact, but a smaller one.

The dimension of place where the family lives is a variable that has a negative effect on
the female's working hours, a result from Mendes and Pereira (1990). The authors also find
that working hours have the same pattern Iirrespective of the Portuguese region considered, as
is the case for males.

The individual’s wage in Table 5 has no sign. A positive coefficient, indicating a positive
slope for the labour supply is found in Lima ef al (1996). The authors calculate the
uncompensated wage elasticity of working hours at the mean of wéges and the value is 0.6.
Marques and Pereira (1995¢c) have the opposite result: a negative effect of wages on the
labour supply. The residuals from the earnings equation were included as an indeperdent
variable in the hours equation. As the coefficient associated with this variable is significant,
the earnings variable is endogenous. This fact can be an explanation for the backward
bending labour supply schedule. The resuits for the tax reforms performed in this paper are in
the same direction as those for the femnale's participation in the labour market. Martins (1996)
also finds a negative wage effect on the hours supply. The wage elasticity is -0.04, a value
very close to the one found in Marques and Pereira (1995c), which is -0.06.

6. Concluding Comments

The estimation results of the applied research on the Portuguese labour supply and
earnings are robust. We have analysed studies that use different estimation settings. The data
sets, equation specification and estimation procedures differ, but some important results for
the labour market in Portugal are achieved. If the findings are the same in the various papers,
then we are more confident that they are a true approximation of the real picture.

Years of education, experience, tenure, age, firm size and job qualification are all
variables with a positive influence on the individual's eamnings. The region where the
individual lives has a precise influence: earnings increase if the worker lives in Lisbon and
decrease if he/she lives in the North and Centre of Portugal, other things being equal. The
squares of experience, tenure and age have a negative impact on carnings. The different
rewards for the individual's attributes are more important in explaining higher male earnings
than the different individual's endowments of attributcs.

" Male's labour supply is a topic that needs further research in order to arrive at more-robust
results. The same is not true for the female's participation and supply of hours. Years of
education and age have a positive influence; other income, age squared and the presence of

children have a negative influence.
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We think that these results are an encouragement to do future research. A comparison
with other countries shows the need to pursue the study of the Portuguese labour market.

There 1s much to be done.

References

Cardoso, Ana Rute (1996), "Women at Work and Economics: Who's Pushing What?",
Review of Radical Political Economics, vol. 28, no: 3, September, pp. 1-34.

_(1993), "A Elevada Taxa de Actividade Feminina em Portugal: Algumas Reflexdes", WP.

Hartog, Joop, Vieira, José¢ Cabral and Pereira, Pedro Telhado (1995), "Labour Market
Institutions and Wages in The Azores", Ensaios de Homenagem a Francisco Pereira de
Moura, ISEG/UTL, Lisboa, pp. 819-837.

Kiker, B. F. and Santos, Maria C. (1991), "Human Capital and Earnings in Portugal”,
Economics of Education Review, vol. 10, no. 3, pp. 187-203.

Lima, Francisco, Leiria, Paulo and Pereira, Pedro Telhado (1996), "Portuguese Female
Labour Supply: A Discussion”, Ensaios de Homenagem a Manuel Jacinto Nunes,
ISEG/UTL, Lisboa, pp. 165-180. _

Marques, Ana Cristina (1993), Efeito da Fiscalidade na Participagdo da Mulher Casada no
Mercado de Trabalho: estudo de alguns sistemas de tributagdo, unpublished Masters
Thesis, Universidade Nova de Lisboa.

Marques, Ana Cristina and Pereira, Pedro Tethado (1995a), "An Analysis of Women's labor
Force Participation in Portugal: A Comparison of Some Tax Systems", 4 Comparison of
the Economic Development Policies of the ROC and Spain: the Second International
Conference on ROC and Spanish Economy and Trade, Chung-Hua Institution of
Economic Research - Conference Series no 31, Taipei, Taiwan, Republic of China, pp.
473-510. _

_(1995b), "A Oferta de Trabalho Feminino na Europa'", Ensaios de Homenagem a Francisco
Pereira de Moura, ISEG/UTL, Lisboa, pp. 789-817.

_ (1995¢c), "Labor Supply in Portugal: A Comparison of Some Tax Systems", mimeo,
presented at the 9th Annual Meeting of the Ewropean Society for Population Economics,
June, UNL, Lisboa. '.

Martins, Ana Paula (1991), "Human Capital Earnings Functions: The Portuguese Caéc", WP,
Universidade Catolica Portuguesa.

Martins, Maria Fraga O. (1999), "Labor Supply Behavior of Married Women: Theory and
Empirical Evidence for Portugal”, Cahiers Economiques de Bruxelles, no. 152, pp.401-
424.

13



Mendes, Maria F. and Pereira, Pedro T. (1990), "Afectagio do Tempo das Familias
Portuguesas: Um estudo da diferenciagdo regional”, Economia e Sociologia, no. 49, pp. 5-
38. _ |

_ (1989), "Allocation of Time: An Empirical Study of the Case of the Portuguese Families”,
WP, no. 130, Universidade Nova de Lisboa.

Mendes, Maria F., Pereira, Pedro T. and Pinto, José E. (1995), 4 Familia Portuguesa - Linhas
de Reflexdo no Ano Internacional da Familia, Ed. Direcgdo-Geral da Familia, Lisboa.
Pereira, Pedro Telhado and Lima, Francisco (1996), "Working Hours and Earnings: Are the

Mate's Answers Coherent?", WP, no. 56, Instituto Superior de Estatistica ¢ Gestdo de

Informagdo, UNL.
Psacharopoulos, George (1981), "Education and the Structure of Earnings in Portugal”, De

Economist, 129, no. 4, pp. 532-545.

Santos, Maria C. (1995), Education and Earnings Differentials in Portugal, unpublished
Doctoral Dissertation, Universidade do Porto.

Sédo Pedro, Maria E. and Baptista, Maria Lurdes (1992), O Impaci‘o Economico da Educagdo
sobre a Productividade do Trabalho, Gabinete de Estudos e Planeamerto do Ministério
da Educagdo, Lisboa.

Silva, Maria E. Sdo Pedro (1985), Economia do Desenvolvimento dos Recursos Humanos:
uma visdo da literatura com énfase em Portugal, unpublished Masters Thesis,
Universidade Nova de Lisboa. .

~ Stewart, B. M. (1983), "On the Least Squares Estimation When the Dependent Variable is
Grouped", Review of Economic Studies, L, pp. 737-753.

Vieira, José Cabral (1992), Diferengas Salariais e Afectagdo no Mercado de Trabalho - Uma
Aplicacdo nos Agores, 1989, unpublished Masters Thesis, Universidade Nova de Lisboa.

Vieira, José Cabral, Hartog, Joop and Pereira, Pedro T. (1997), "A Preliminary Look at

- Changes in the Portuguese Wage Structure and Job Level Allocation During the 1980s
and early 1990s", Discussion Paper TI 97 - 008/3, Tinbergen Institute.

Vieira, José Cabral and Pereira, Pedro T. (1993), "Wage Differentials and Allocation: An
Application to the Azores Islands”, Economia, vol. 17, no. 2, May, pp. 127-159.

16



Appendix

Table AL .Samp]e Size

Toral_

_ . year Female -Male
Hartog et al. (1995) 1989 o 7891 7891
Kiker and Santos (1991) 1985 10 346 21823 32169
Santos (1995) 1985 10116 21742 31858
o o ' 1991 C13e 19206 30336
Lima et al. (1996) 1994 480 - - - 480
Pereira and Lima (1996) 1994 431 ol 82
'_ Marques (1993) 1990 2322 o 232
 Marques and Pereira (19952,0) 1990 2312 _ 2322
Martins (1991) 1977 - 308 392 - 700
 Martins (1996) 1991 2100 _ 2100
Mendes and Pereira (1989,1990) 1987 359 359 . 718
© Mendes et al. (1995) 1994 706 706 - 412
" Psacharopoulos (1981) 1977 8756 39 454 42347
. Silva (1985) - o 1983 85445 202 988 288 433
S#o Pedro and Baptista (1992)* 1988 _ - 844 694 -
| ' 1988 _ . 226 891
Vieira (1992) 1989 1 900 2084 3994
Vicira and Pereira (1993) 1989 1900 2 094 3994
Vieira et ul. (1996) 1982 o _ 57737
o 1986 _ _ 55175
1992 — . 54307

Note: * ﬁrst row, private sector and second row, public administration.
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Note: The following tables pre ;ent all of the variables used in the papers. It does not mean
that they were all included in the s.ume equation at the same time.

Table A2. Participation Probability Function: Variables Included

Lima et al. Marques and Pergira  Martins Mendes et /.  Mendes and Pereira

{1996) (1993a,c}, (1996) (1995) {1990,1989)
Marques (1993)

Age X P : x >
Age squared x X ' i
Experience x x
Experience squared x x
Years of Education b X X X
Levels of Education x
Individual's Wage P
Other Income x x x X x
Children x x x b X
Family Background x I
Region ' x x x
Other : X X

Table A3. Labour Supply Function: Variables Inc.luded

Lima ef al. (1996), Marquesand  Martins Mendeset  Mendes and Pereira

Pereiraand Lima  Pereira (1995¢})  (1996) ol (1995) (1990,1989)

(1996) - '

Age x X x = X
_Age squared x X

Years of Education x b
Levels of Education X x
Individual's Wage x ' x x '
Other Income X x X x x
Children X X X X X
Family Background - X - ' .
Region x x
Other . x
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Table A4, Earnings Function: Variables lncluded

Hartog

Kiker and

Lima ef al. Marques (1993),

Martins Silva

S3o Pedro  Psacharopoulos  Vieira (1992), Vieira
et al. Santos (1996), Marques and (1991}  (1985) and (15981) Vieira and el al,
(1993) (1991), Pereiraand  Pereira (1995a,c), Baptista Pereira (1993)  (1996)
Santos (1995)  Lima (1996) Martins {1996) (1992)

Age X x X

Age squared x x x -

Years of Education X x X x x x x x x

Levels of Education X X X X x * X

Experience x X X x X x X x x

Experience squared X x x X X x X x P

“Tenure % x x x x x

Tenure Squared b X X X

Job Qualification x x P
_Log Working Hours' X X b . X x

Sector Public/Private x x

Firm Size X x x X

Region x ® x

Sector of Activity/Industry X x x

Other X X X X x Y

Select. Bias Corection x* x** x** - }F x*

Notes: *job level allocation (analysis not made by Kiker and Santos (1991)); **labour market participation





