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Chapter 3 

A first look at the wage structure 

3.1 Introduction 

The chief goal of this chapter is to give a preliminary look at the process of wage formation 
in Portugal and identify changes in the wage structure during the 1980s and early 1990s. This 
period is initially marked by an economic crisis, and after 1985-86, by an economic boom, a 
rising labour market participation rate, and a very tight labour market of nearly full-
employment. 

The main tool of analysis is the well-known Mincer-type semi-logarithmic wage function 
extended with a large set of variables for capturing non-competitive wage differences. The 
findings are related to changes that may have influenced the wage structure. The chapter 
emphasizes the evolution of the returns and premiums to education and inter-industry wage 
differentials. Other variables such as experience, tenure, gender, region, bargaining regime, 
firm size, firm age, and firm ownership are also considered. Whenever possible, comparisons 
between Portugal and other European countries and the U.S. are made to show its relative 
position to other economies. 

The outline of the chapter is as follows. The next section describes the data set and includes 
some descriptive statistics. Section 3.3 contains the estimation procedure. Section 3.4 
examines the role of education to wage formation. Experience and tenure are examined in 
section 3.5. Section 3.6 focuses on industry effects. Section 3.7 looks at the level at which 
collective bargaining occurs (bargaining regimes). Firm related variables such as size, age, and 
ownership are examined in section 3.8. Wage differences by regions and by gender are 
included in section 3.9. The main findings are summarised in section 3.10. 

3.2 Data and sample summary statistics 

The data used here were drawn from Quadros de Pessoal for 1982, 1986 and 1992. All firms 
with wage earners must complete a standardised questionnaire every year for the Department 
of Labour. The data refer to March of each year and include information on individual workers 
such as age, tenure with the current firm, the highest completed level of education, and gender. 
Information is also available on firm size, industry, region, bargaining regime, firm ownership 
structure, job complexity and hours worked. It also includes information on workers' monthly 
wages. Years of education were calculated by imputing the nominal number of completed 
years in order to complete the level reported in the data. Potential labour market experience 
was computed as age minus years of education minus six. Data on firm age were gathered from 
an external file used in MESS-DE (1994b). Civil servants and others serving in the armed 
forces are not included in the data source. Each random sample contains more than fifty 



thousand observations of full-time, non-agricultural and non-fishermen workers between 14 
and 65 years of age. Records with missing values were deleted from the original samples, as 
were part-timers, the self-employed, unpaid family workers and apprentices. Also deleted were 
observations in which tenure was greater than labour market experience. 

Descriptive statistics for the three samples are in Table A-3.1 in the appendix, but only 
selected figures are highlighted. Of particular importance is the standard deviation of log 
wages. This is a summary statistic of overall wage dispersion which increased from 0.447 to 
0.472 between 1982 and 1986, and reached a value of 0.543 in 1992. This indicates a trend 
towards increasing overall wage dispersion over the 1980s and early 1990s. The educational 
attainment has increased. Average years of education increased from 5.06 in 1982 to 5.99 in 
1992. Educational levels indicate that primary education (4 years) is clearly the norm within the 
work force, although its proportion decreased from 1982 to 1992 in favour of higher levels of 
education. Lisbon and the Tagus Valley is the most pronounced area in the regional structure 
of employment. The rising proportion of female workers is also worth noting, particularly after 
the mid-1980s. 

3.3 On the estimated wage functions 

In order to obtain a first glimpse of the wage structure and its evolution, semi-logarithmic 

wage equations were estimated by OLS. Specifically, 

lnw,=ß + a'H,+c'Z,+s, i = l,...,N (3.1) 

where the error terms s, are assumed to be independent and normal distributed with 
expectation 0 and an identical variance of a 2. The dependent variable is the logarithm of 
monthly gross wages (i.e. before the deduction of any taxes or contributions for social 
security). H denotes a vector of human capital variables such as education, experience, 
experience squared, experience cubed, tenure, tenure squared, and a binary variable for 
entrants (tenure <1). Z includes a set of binary variables aimed at controlling for gender, 
industry, bargaining regime, region and firm ownership structure. It also includes controls for 
firm age, firm size and hours worked. The subscript i denotes the individual. 

The main specification of (3.1) includes controls for all the variables just mentioned for Hand 
Z; education is controlled by levels through a set of binary variables. In order to perform tests 
on the explanatory power of some specific variables (e.g. industry affiliation), restricted forms 
of equation (3.1) were also estimated. A version where H includes imputed years of education 
instead of levels was also estimated. 

Selected estimation results are presented in Table A-3.2 in the appendix. The adjusted R 
indicates that the main specification of the wage equation explains 61.1%, 66.1% and 59.8% of 
the variability of log-wages in 1982, 1986 and 1992, respectively. The standard error of the 
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regression is quite stable from 1982 to 1986 (0.279 and 0.281, respectively). However, it 

increased substantially from 1986 to 1992 and reached a value of 0.344. These (standardised) 

values can be seen as a measure of within-group wage inequality, with a wider standard error 

showing greater inequality (see Gottschalk, 1997). This simple exercise indicates that the rise 

in wage inequality for apparently similar workers most likely played a role in the increase in 

overall wage inequality from 1986 to 1992 (see section 3.2), but not from 1982-86. One 

interpretation is that unobserved characteristics reap a higher return and/or become more 

dispersed after the mid-1980s. 

3.4 Education 

3.4.1 The rate of return to education 

In the human capital framework education is an investment. The Mincer-type earnings 

function (or its variants) relating the log of earnings to years of education and other covariâtes 

has been widely used to estimate the rate of return to a year of education. Typically, this is 

given by the regression coefficient associated to years of education (Mincer, 1974). This 

section reports such values for Portugal from 1982-92. 

The estimates are in Table 3.1. As we can see, they are slightly sensitive to whether or not 

industry controls are included as explanatory variables. This suggests that the rewards to 

education are also generated by the allocation of workers to particular industries. Indeed, Sào 

Pedro and Baptista (1992) find that the rate of return to education differs across industries, 

varying between 5.6% (banking and insurance) and 8.8% (chemical products). The inclusion of 

the bargaining regime as an explanatory variable does not affect the rate of return very much. 

Table 3.1: Rates of return to education (%) 

1982 1986 1992 
full specification 5.58 5.61 6.48 
without bargaining regimes 5.59 5.62 6.50 
without industries 6.22 6.17 7.18 

The values correspond to estimated coefficients associated to years of education (multiplied by one 
hundred). The coefficients were significant at the 1% level in all cases. The wage equation also includes 
as covariates all the variables reported in Table A-3.2 in the appendix (except the education dummies). 

Over time, the returns to education were generally stable from 1982 to 1986, but they show 

an upward shift from 1986 to 1992. Such an upsurge occurred after joining the EU and during 

an economic upswing. 

When compared with other studies on Portugal, the values are lower (except in Santos, 

1995), but they are hardly directly comparable because of the type and aggregation of the 

explanatory variables (see Pereira and Lima, 1997, for a survey of these studies). Finally, these 

values seem to be in line with those in studies referred to by Card (1994) for the U.S. 
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3.4.2 Wage differentials by levels of education: the fanning-out 

To capture the structure and evolution of wage differentials by education levels, a wage 

function in which this variable is measured in binary variables was estimated. Each of these 

variables takes value 1 if the individual holds the respective level of education, and 0 

otherwise. 

Table 3.2: Wage differentials by levels of education (%) 

from less than primary to primary 
from primary to preparatory 
from preparatory to lower secondary 

from lower secondary to upper second, (academic) 
from lower secondary to upper second, (commercial) 
from lower secondary to upper second, (industrial) 

from upper secondary (academic) to baccalaureate 
from upper secondary (academic) to college 
from baccalaureate to college  

1982 

12.9 
17.2 
16.0 

11.0 
6.2 
3.2 

45.0 
65.9 
14.4 

1986 

12.8 
14.3 
16.7 

12.0 
6.8 
3.5 

44.3 
64.6 
14.0 

1992 

12.1 
13.1 
15.6 

15.8 
13.7 
9.0 

57.1 
90.1 
21.0 

Computations based upon the parameters in Table A-3.2 in the appendix. The differential between two levels of 
education is calculated as A = (exp(ßj-ßj)-l)x 100, where ß denotes the estimated regression parameter for 
the corresponding binary variable, and i andj indicate the levels of education. 

The results in Table 3.2 clearly indicate a fanning-out of wages by education levels after 1986. 

The wage differentials were stable, or falling, at the bottom of the education distribution, but 

those at the top have increased strongly. For instance, wage differentials for those with a 

baccalaureate or college education compared to academic upper-secondary graduates 

increased remarkably after that period. They increased by 12.8 and 25.5 percentage points, 

respectively. But this is not a new phenomenon at the international level; the increase of wage 

differentials by levels of education during the 1980s has occurred in other countries, 

particularly the U.S. Indeed, the pervasive increase in wage dispersion over the 1980s and a 

dramatic expansion in wage differences between more and less educated workers is one of the 

most studied conditions of the U.S. labour market.10 

An increase of wage inequality among education levels is a notable feature from 1986 to 

1992. A weighted and adjusted standard deviation of inter-education wage differentials gives 

10 Although these facts are unchallenged in the U.S., the sources of the changes are still under debate. Some 
of the hypotheses put forward are briefly outlined in section 3.4.3. 
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the values 0.156, 0.165 and 0.204 for 1982, 1986 and 1992, respectively." 

3.4.3 Possible explanations for the fanning-out of wages 

The widening of relative wages favouring the most educated/skilled workers has been 

extensively documented in other countries, although most empirical work relies on U.S. data. 

Explanations have been put forth, but there is a lack of consensus. This may indeed be one of 

the leading issues in labour economics requiring more thorough investigation. 

The probable driving forces are normally split into demand, supply and institutional factors. 

On the demand side, the two primary explanations are skill-biased technological change 

(Mincer, 1991, Davis and Haltiwanger, 1991, Bound and Johnson, 1992, Katz and Murphy, 

1992, Juhn et al, 1993, Berman et al, 1994), which is particularly associated with the diffusion 

of personal computers (Krueger, 1993), and shifts in the demand across industries likely 

associated to changes in international trade (Murphy and Welch, 1991, Borjas and Ramey, 

1994 and 1995, Wood, 1994 and 1995). 

The supply side may be divided into two components. A "quantitative view", focuses on 

quantities (or changes in quantities) of graduates at various education levels entering the labour 

market (Welch, 1979, Murphy and Welch, 1989, Freeman and Needels, 1991, Katz et al, 

1995). A "qualitative view", postulates that the quality of workers at various levels of 

education may have changed. Most of the empirical analysis based upon this notion relies on an 

omitted variable problem. In particular, changes in the correlation between education and an 

omitted variable (or changes in the price of this variable), could have increased the coefficient 

of education over time. This possibility was first raised by Blackburn et al (1990), who 

suggested that the relative ability of college-to-high-school educated workers may have 

increased over the 1980s in the U.S.12 Training is another way of changing the quality of 

workers at different levels of education. Constantine and Neumark ( 1994) stress that shifts in 

the incidence of various types of training favoured the more-educated workers. Given that 

training is associated with higher wages, these shifts could have contributed to the growth of 

wage differences between education groups. 

Other explanations focus on changes in institutional forces, such as the tendency towards de-

unionisation (Freeman, 1991) and the movement of economic deregulation (Fortin and 

Lemieux, 1997).13 

" This is a summary statistic presented by Krueger and Summers (1988), although in the present situation it 
has been applied to inter-education instead of inter-industry wage differentials. Weights are the employment 
share of each education group. A more detailed description of this statistic is presented in section 3.6.3 along 
with an analysis of inter-industry wage differentials. 

However, later evidence is somewhat contradictory. For instance, Blackburn and Neumark (1993) find no 
evidence of a widening ability differential between schooling levels over this period, while Bishop (1991) 
reports that the quality of college graduates relative to high school graduates has increased. 

Another explanation put forward for the U.S. is the decline in the real value of the minimum wage 
(Blackburn et al, 1990, Fortin and Lemieux, 1997). 
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The factors just mentioned could be explanations for what has occurred in Portugal. For 
instance, foreign competition increased largely due to EU membership in 1986, and as a result 
there were perceivable shifts in trade.14 However, one should be cautious when comparing with 
Portuguese data the U.S. experience. Increasing openness of the economy has been pointed 
out as a probable cause for increased returns to education in the U.S. over the 1980s. In 
particular, imports of labour intensive manufactured goods from other (less developed) 
countries may have changed the industrial composition of the economy and reduced domestic 
demand for unskilled labour. Portugal joined the EU in 1986 and naturally intensified its trade 
with these countries, which could have then changed the demand for labour across sectors. 
However, within the EU, Portugal has a comparative advantage in labour-intensive sectors 
requiring low-educated labour (Courakis, 1991). This would suggest an increased demand for 
low-educated workers rather than for more-educated labour during the post-integration period. 
Indeed, free access to EU markets increased employment in low-skill industries such as 
clothing and textiles. This situation was reversed after the late-1980s with clear employment 
losses in these sectors (see details in OECD, 1996). 

A more convincing demand side explanation is skill-biased technological change. The process 
of restructuring the economy may have encouraged the implementation of innovative projects 
using new technologies, and thus increased the demand for educated labour. However, as 
noted in Pissarides (1997), the adoption of new technologies (in developing countries) may be 
related with trade liberalisation with developed countries. The idea is that trade liberalisation 
brings about technology transfers from developed countries (perhaps because it reduces the 
price of imported capital goods). Pissarides uses this argument to explain the puzzling evidence 
of widened wage differences between skilled and unskilled labour after trade liberalisation in 
middle-income countries in Latin America and East Asia. Despite the relatively low skill 
content of the exports in these countries, the relative demand for skilled labour increased in 
virtually all cases after trade liberalisation. The most likely cause was the importing of 
technology requiring skilled labour. This argument may also be valid for Portugal after it joined 
the EU. In addition, structural funds from the EU combined with specific financial aids to 
industrial investment have contributed to the modernisation of the productive structure. 

Meanwhile, vocational training increased substantially since 1986 as a result of EU transfers. 
The increase in the cross-section returns to education may be capturing changes in the 
correlation between education and omitted variables or changes in the price of these 
unobserved attributes over time. Training activities increased during the 1980s, but this 
variable is clearly omitted in all regressions. It may bias the coefficient of education, since 
education and training co-vary positively, and the reward to training increased from 1986 to 

The average annual growth rate of imports (real terms) was -1.9% between 1983 and 1985 and nearly 
12.3% between 1986 and 1992. Figures for exports were 9.1% and 7.8%, respectively. In terms of 
geographic areas, trade with the EU increased significantly. The EU absorbed 62.6% of Portuguese exports 
in 1985 and 75.0 % in 1992. The EU represented 46.0% of Portuguese imports in 1985 and 73.8% in 1992 
(see OECD, 1995, p. 125). 
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1992. This positive co variance may arise because more educated workers demand more 
training for the same reasons they demand more education, or that for some reason the 
provision of training programs is biased towards more-educated workers. It may also be that, 
all else being equal, the covariance between education and training increased from 1986 to 
1992, producing an upward bias in the return to education when training is omitted. Finally, 
de-unionisation, deregulation and privatisation of economic activity occurring in Portugal over 
the 1980s and early 1990s could very well have contributed to the increase in the return to 
education. 

Despite these possibilities, there are other points worth considering. Several studies have 
focused on changes in relative demand for different types of labour as likely influences on the 
alteration of the educational wage structure (in the U.S.). These changes would result mainly 
from non-uniform growth in the demand by types of labour. In an economy such as Portugal, 
wage differentials are likely to arise, even under uniform labour demand growth. It is possible 
that a high percentage of low-skilled workers in the informal or rural subsistence economy 
make unskilled labour supply very elastic. On the other hand, skilled labour is scarce and thus 
its supply is likely to be inelastic in the short-run. If demand for labour expands uniformly 
across skill classes, wage differentials will probably occur in this type of dualistic economy, in 
favour of the more-skilled groups (see this argument in Cragg and Epelbaum, 1996, and 
Pissarides, 1997). Certainly labour demand increased in Portugal during the economic upswing 
after the mid-1980s. 

We will not test all the potential explanations for now. In the next section, we consider the 
employment composition shift across and within industries as in Berman et al (1994), and 
assess the consistency of the results against alternative demand-based hypotheses. 

3.4.4 Changes in the industrial structure of the employment and demand for education 

Shifts in the industrial composition of the economy or forces operating within industries may 
have changed the demand for education. Shifts in the industrial structure of the economy, 
(possibly due to changes in international trade), may change the demand for education to the 
extent that industries make different use of educated labour. But this is by no means the entire 
story. Changes in the employment of educated labour can occur within industries due to 
technological improvements and to substitution in response to relative factor prices (Freeman, 
1986, p. 364). 

Consider that changes in the employment by education levels are decomposed as: 

ALS = £ « ^ ; + 5 > > A (3.2) 

where L} is the employment in industry/, L is the total employment, and LSJ is the employment 

in industry; holding the level of education s. asj is a fixed labour skill coefficient given by the 
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ratio of the number of workers with the level of education s in the industry j . y, gives the 

proportion of industry j in the total employment. These coefficients were calculated as the 

average of its values for the three years examined. Equation (3.2) follows from Berman et al 

(1994) and decomposes changes in employment into between (first term) and within (second 

term) industry components. 

In order to perform the decomposition, 25 industries were considered. The results are in 

Table 3.3 and suggest that shifts in the allocation of labour across industries do not particularly 

explain the fanning-out of wages favouring the most educated workers. While the relative 

demand for college and baccalaureate graduates decreased between 1986-1992, the relative 

wages of these groups increased substantially. Changes in the allocation of labour between 

industries were unfavourable for college and baccalaureate graduates during the period in 

which their wages rose significantly relative to those of less-educated workers. Moreover, 

changes between industries had a positive impact on the employment of those at the lower end 

of the educational distribution. Indeed, information in Figure 3.1 reveals that changes in the 

industrial structure of employment are not too significant. If changes occurred between 1986 

and 1992, they were towards an increase of low and medium education industries, such as 

mining, textiles (exports), construction (EU funded), retail, restaurants and hotels (tourism), 

social services, and other personal and domestic services. 

Table 3.3: Shift in relative employment index 

educational levels: 
A. 1982-86 B. 1986-92 C. 1982-92 (=A+B) 

educational levels: between within total between within total between within total 

< primary -0.334 -2.259 -2.593 0.120 -3.774 -3.654 -0.214 -6.033 -6.247 
primary -0.655 -0.602 -1.257 0.068 -7.179 -7.111 -0.588 -7.781 -8.368 
preparatory 0.029 1.446 1.475 0.023 5.479 5.502 0.052 6.925 6.977 
lower secondary 0.363 1.283 1.646 0.071 2.751 2.822 0.434 4.034 4.468 
upper second, (academic) 0.170 0.977 1.146 0.023 2.949 2.972 0.193 3.926 4.118 
upper second, (technical) 0.162 -0.978 -0.816 -0.254 -1.720 -1.973 -0.092 -2.697 -2.789 
baccalaureate 0.040 0.005 0.045 -0.030 0.088 0.058 0.011 0.093 0.104 
college 0.141 0.083 0.223 -0.033 0.823 0.789 0.107 0.905 1.012 

The numbers indicate percentage points change. 

This finding however, does not alone imply the absence of a demand-side explanation for the 

observed wage changes in Portugal. One may postulate that changes within economic 

activities, such as the introduction of computers in the workplace, might have increased the 

demand for highly educated workers. Indeed, the values in Table 3.3 support the notion that 

changes within industries have contributed the most to employment of more highly-educated 

workers and reduced the employment of the less-educated. As we can also observe in Figure 

15 Cardoso (1997) measures the employment structure in terms of normal hours of work and finds that the 
main change was a slight increase in the dominant position of textiles. She also argues that the slight changes 
which have occurred in the employment across industries are not biased in favour of highly qualified 
workers. 
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3.2, average years of education increased within almost all industries. This is in line with 
Cardoso (1997). 

These results do not favour the notion that changes in the educational wage structure resulted 
from changes in the industrial composition of the economy (due to de-industrialisation or 
changes in international trade). Instead, they may have occurred from changes taking place 
within industries. Such a finding indicates that the skill-biased technical change hypothesis is 
responsible for the observed changes in the wage structure, which may consequently be related 
to EU integration as asserted in section 3.4.3. At constant skill requirements, the increased 
integration (textile exports, tourism, and EU funded construction) would lead one to expect 
decreased inequality, rather than increased inequality. 
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3.5 Labour market experience and tenure with the employer 

Higher wages for more-experienced and more-tenured workers have been found in many 
studies. Accumulation of human capital over the working life-cycle has been the main 
explanation for the association between experience and wages (Mincer, 1974). Theoretical 
explanations for a positive correlation between tenure and wages rely on (i) investment in 
specific human capital (Becker, 1967) (if) deferred compensation schemes (Lazear, 1981) (iii) 
employer sorting devices based on the idea that employers are ignorant about a worker's 
abilities when he is hired, but they gradually adjust job assignment and pay (Hartog, 1981b) 
(iv) union wage-discrimination LIFO lay-off model, in which the latest-hired workers are the 
first to be laid-off in a unionised firm (Kuhn and Robert, 1989). 

This is one of the most contentious issues in the field of labour economics. The probable 
endogeneity of tenure introduces the primary impetus for such a rigorous debate. If tenure is 
endogenous, then the OLS estimator will give biased estimates because of the correlation 
between tenure and the error term. 

Although empirical evidence suggests an upward bias in the tenure profile, this can actually 
work in the opposite direction. An upward bias can emerge because stayers (those who do not 
quit) have a better match. A downward bias might emerge because quitters have a better 
outside option. The direction of the bias, embodied in the estimated coefficient for tenure, will 
depend on these two opposing forces (see Topel, 1991, Teulings and Hartog, 1998). The 
search process also biases the cross-section estimate of the experience coefficients. Therefore, 
cross-section estimates, based on the OLS, can give positive tenure (experience) slopes even if 
the true effect is zero. There are techniques to correct for this kind of bias, but empirical 
studies attempting to derive consistent estimates are controversial because of conflicting 
findings. 

Abraham and Färber (1987) use PSID data and measure the job-match quality through the 
length of expected job duration. Including the duration variable (significant) in the wage 
regression strongly reduces the effect of tenure. They argue that wages do not, in fact, rise 
very much with tenure and consequently, the cross-sectional return to tenure "is largely a 
statistical artefact" (Abraham and Färber, 1987). Such an artefact arises because of the 
tendency for workers to not leave high paying jobs (which might indicate that causality also 
goes from wages to tenure). Altonji and Shakotko (1987) also use PSID data and seek to 
eliminate the bias by instrumenting tenure. This procedure reduced the tenure effect to almost 
zero. Different conclusions were, however, drawn by Topel (1991). He also uses PSID data 
and concludes that, after correcting for possible biases, tenure has a strong effect on wages. In 
all, this short description on the empirical effect of tenure in wages suggests that the estimated 
coefficient of tenure (and experience) may be biased. But even after correcting for the bias, the 
tenure coefficient may not be zero. 

Our data is cross-sectional and too weak to discern between possible biases in the experience 
and tenure coefficients. As in many other empirical works, we therefore proceed on the 
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assumption that tenure is exogenous and uncorrected with the error term of the regression. 
The regression includes a quadratic polynomial specification for tenure (a linear form was also 
estimated); it also includes a binary variable that takes value 1 if the individual has less than one 
year of tenure with the current firm, and 0 otherwise. The inclusion of this binary variable is 
similar to the procedure of Altonji and Shakotko (1987) and allows us to single out the wage 
differential during the first year in the firm. Experience enters in the regression through a cubic 
polynomial specification. This closely follows Murphy and Welch (1990), who showed that the 
use of a quartic polynomial specification fits better with the data. But in the present case, the 
quartic term was not statistically different from zero at the 10% level for the three years. 

The effects of experience on wages are assessed by the joint impact of the three coefficients. 
The derivatives of log-wages with respect to experience, evaluated at different years of 
experience, are in Table 3.4 (the values were multiplied by one hundred). As we can see, 
wages vary with years of experience. Moreover, experience profiles flattened from 1982 to 
1992 when evaluated up to 22 years of experience. 

Table 3.4: Experience and tenure wage -effects (%) 

1982 1986 1992 
years of experience 

5 3.26 3.13 2.63 
10 2.41 2.33 2.02 
15 1.67 1.63 1.47 
22 0.81 0.83 0.81 

years of tenure8 

5 0.77 0.76 0.74 
10 0.75 0.72 0.70 
15 0.72 0.69 0.67 
22 0.69 0.64 0.62 

tenure <1 year30 -3.47 -4.73 -2.23 

years of tenureb 0.72 0.68 0.67 
tenure <1 yearbc -3.79 -5.24 -2.57 

a Quadratic specification for years of tenure and a binary variable for tenure<l year (the regression parameters 
are in Table A-3.2 in the appendix). Linear specification for years of tenure and a binary variable for tenure<l 
year. c Calculated as /l = (exp(â)-1) x 100 where à is the estimated parameter associated with the 
corresponding dummy for entrants in the firm. The values associated to years of experience and to years of 
tenure correspond to the value of the derivative of log wages with respect to these variables (multiplied by 100). 

The binary variable for new entrants in the firm has a negative value; this implies that workers 
receive a substantial wage increase after the first year of tenure. This is considerably higher in 
1986 than in 1982 or 1992. The coefficient associated to the quadratic term of tenure is not 
statistically different from zero at the 5% level in 1982 and 1992. Although significantly 
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different from zero at 5% level in 1986 (and negative), the tenure wage profile does not peak 
during the period of a normal working life. This suggests that the estimated (log) wage tenure 
profile is highly linear after singling out the wage effect during the employee's first year at the 
firm. The derivatives of log-wages with respect to years of tenure, evaluated at different years 
of tenure and multiplied by one hundred, are also in Table 3.4 and reveal that tenure profiles 
flattened modestly over time. The results for the specification in which the quadratic term for 
tenure was excluded from the regression are in the lower part of Table 3.4. 

In sum, wages vary with an individual's years of experience in the labour market and years of 
tenure with the firm. Experience profiles became flatter over time when evaluating up to 22 
years of experience. Tenure profiles became flatter throughout but the change was modest. 

3.6 Industry effects 

3.6.1 An overview of the literature 

In the standard neo-classical framework, workers in a competitive labour market receive 
wages equal to their opportunity cost. Therefore, firms pay only a sufficient wage rate to 
attract the quality of workers they require. Apart from compensation for working conditions, 
wage differences among individuals would reflect differences in accumulated human capital. In 
the long-run, market mechanisms would eliminate any wage differential not based on 
differences in human capital or on job attributes affecting workers' utility. 

Krueger and Summers (1988) were among the first to analyse a set of industry binary 
variables in a wage function including controls for human capital variables. The prediction of 
the competitive model is that the industry binary variables would be irrelevant. This prediction 
was not realised. They found sizeable industry wage differences for supposedly equally-
productive workers. However, such an empirical finding is not necessarily inconsistent with the 
competitive model. Industry wage differences in a standard competitive labour market can 
arise because of compensating differentials for job attributes that directly affect worker utility, 
or because of differences in the unobserved qualities of the individuals. They may also occur as 
a transitory state, reflecting shifts in product demand across industries and short-run immobility 
of labour. 
Other authors have also reported evidence for sizeable inter-industry wage differentials for 

apparently equally-skilled workers. These differentials reveal some regularity. According to 
Krueger and Summers (1988), Helwege (1992), Arai (1994), Lausten (1995) and Hartog et al 
(1997), they are remarkably stable over time. Evidence of this regularity rules out explanations 
based on transitory sectoral shocks and short-run labour immobility. Industry-wage patterns 
also seem to be similar across occupations (Dickens and Katz 1988, Katz and Summers, 1989, 
Fels and Gundlach, 1990, Lucifora, 1993, Lausten, 1995) and across national industrialised 
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economies (Krueger and Summers, 1987, Katz and Summers, 1989, Zweimüller and Barth, 

1994,Hartogetal, 1997).16 

Although the existence of inter-industry wage differentials is practically indisputable, further 
investigation of their nature and causes is necessary. The observed evidence remains an 
intricate and unresolved puzzle and is naturally a leading topic of research. Empirical studies 
show that a reconciliation of the observed wage differentials with the neo-classical competitive 
model has not succeeded. The differentials persist even after taking into account job attributes 
susceptible to compensation (Krueger and Summers, 1988, Moll, 1993, Arai, 1994, 
Vainiomäki and Laaksonen, 1995). Other evidence contrary to the hypothesis of compensation 
comes from data on quit rates and tenure. If wage premiums merely reflected compensation, 
there would be no apparent rationale for expecting longer tenure (lower quit) in high paying 
industries. Empirical evidence suggests, however, that there is a positive (negative) correlation 
between tenure (quit rates) and wage premiums (Krueger and Summers, 1988, Gera and 
Grenier, 1994, Arai, 1994). This finding strongly suggests that workers in high paying 
industries are likely to receive economic rents instead of compensation. The fact that wage 
premiums are highly correlated across occupations also goes against the notion of 
compensation. Finally, fixed-effects (first differences) estimation of wage equations based on 
longitudinal data for industry switchers has sometimes been used to correct for unobserved 
worker qualities. But even in this case, inter-industry differentials remain substantial (Krueger 
and Summers, 1988, Gibbons and Katz, 1992, Arai, 1994, Gera and Grenier, 1994, 
Vainiomäki and Laaksonen, 1995). However, Murphy and Topel (1987) find that unobserved 
ability is an important determinant of observed differentials. 

Alternative explanations for the observed inter-industry wage structure rely on the efficiency 
wage theory. This is a non-competitive theory of wage determination which predicts that profit 
maximising firms pay above-market clearing wages provided that, over some range above this 
level, profits are an increasing function of the paid wage. There are several conceptually 
different variants within this theory, including the shirking model, the turnover cost model, the 
employee selection device model, and a sociological view which relies on the workers' morale 
and group cooperation based on their feelings of justice and fairness (see details of these 
models in Katz, 1986, or Akerlof and Yellen, 1986). 

Unlike the competitive model, efficiency wage theory is able to explain why some 
job/industry characteristics, such as ease of monitoring, supposedly do not directly affect 
workers' utility, but may affect the wage rate. The usefulness of efficiency wage theory for 
explaining inter-industry wage differentials requires that conditions leading to efficiency wage 
payment differ across industries. If that is true, then the optimal wage will also vary among 
industries for equally skilled workers. For instance, under the shirking model version, one 
would expect wage premiums to exist where monitoring is difficult (or costly) and/or where 

16 The studies of Krueger and Summers (1987), Katz and Summers (1989) and Fels and Gundlach (1990) 
are based on aggregate data instead of micro-data. 
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firms bear a high cost of worker shirking (e.g. industries with large average plant sizes and 
expensive equipment). Under the turnover model version, wage premiums would exist where 
turnover costs are larger (e.g. in industries where work-force training is costly). The (adverse) 
selection model foresees non-competitive wage premiums where it is difficult and/or costly to 
evaluate the labour force quality. Finally, the sociological version suggests that if employees 
believe in all fairness, that a firm should share rents, then higher wages would exist in high rent 
industries. The sociological version also predicts higher wages in industries where team-work 
and cooperation among workers is important. 

Whether the observed non-Walrasian industry wage structure is generated by firms' efficiency 
wage payment is a question without a completely satisfactory answer. First, empirical evidence 
on efficiency wage mechanisms versus other competing hypotheses is controversial. Second, 
even if efficiency wage mechanisms work, whatever contribution they provide for explaining 
inter-industry wage differentials may be puzzling. As already mentioned, this requires that the 
conditions leading to efficiency wage payments vary across industries. This probably requires 
more research (for a seminal discussion on the role and limitations of efficiency wage models 
for explaining the industry wage structure, see Thaler, 1989, p. 190-91). Thus far, empirical 
findings on inter-industry wage differentials have been related with the theoretical predictions 
of alternative competing theories, including those of efficiency wages. Consistent with the 
shirking model is that the magnitude of industry wage premiums increases with firm size 
(Krueger and Summers, 1988); it is lower for the self-employed than for those privately 
employed (Krueger and Summers, 1988); and it is positively related to the fraction of 
autonomous jobs, which is measured as the workers' possibility for setting hours and work 
pace (Arai, 1994). Consistent with the turnover model is the empirical evidence of lower quit 
rates (longer tenure) in high paying industries (Krueger and Summers, 1988, Gera and Grenier, 
1994). The shirking and the turnover (and the selection) models have also been rejected or 
doubted by several authors. The fact that inter-industry wage premiums are correlated across 
narrowly-defined occupational groups does not favour these models. Indeed, "models based on 
shirking, turnover, and adverse selection seem to offer few insights into why high wage 
industries should offer above the market salaries for secretaries and janitors" (Thaler, 1989, p. 
188). The sociological version of the efficiency wage hypothesis has been thought to perform 
better at this level (Dickens and Katz, 1987b, Thaler, 1989). It may explain the rationale for 
the extension of the premium earned by some groups of workers to all occupations. It also 
offers a rationale for the persistence of differentials over time. Lowering wages may be unfair. 
It also remains consistent with empirical evidence that high-profit industries pay high wages 
since sharing profits is fair. 

Another group of non-competitive wage determination models that may further explain the 
observed industry wage structure are those which focus on the workers' ability (power) to 
extract rents from the firm. Some of these models rely on the presence of trade unions or 
threats of unionisation. It can also occur under circumstances in which workers individually or 
collectively have enough power to extract rents. Such an ability comes from their capacity to 
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impose significant losses on the firm under the failure of a fair wage offer. The presence of 

unions or threats of unionisation has provided a rationale for the payment of non-competitive 

wages. Firms may find it profitable to pay wages to the unionised workers above the 

competitive level in order to avoid strikes and assure industrial peace; non-unionised firms may 

find it profitable to pay above market clearing wages to prevent unionisation (Foulkes, 1980, 

Dickens, 1986). This may explain the inter-industry wage structure if losses due to strikes or 

the benefits of preventing unionisation differ across industries. 

Even in the absence of unions, threat of collective action other than unionisation, such as 

threatening to withhold work or engage in sabotage if the wage offer is unfair, may lead to 

rent-extracting (Dickens, 1986, Dickens and Katz, 1987b). Here the payment of non

competitive premiums is more likely to exist where workers are favourably inclined toward 

collective action and where this has a low (high) cost for the workers (firm). Teulings and 

Hartog (1998) present a model within the principal-agent framework, which reveals that over 

some range, small reductions of effort are costly for the firm, while they cost the worker 

almost nothing. Rent-extracting has also been rationalised in insider-outsider models based on 

the argument that turnover costs are high enough to discourage firms from replacing existing 

workers (the insiders) with the unemployed (the outsiders) (Lindbeck and Snower, 1986, 

1988, 1990). The model of Lindbeck and Snower (1990) assumes that wages are the outcome 

of a bargaining process between the firms and the insiders. Insiders' wages will be higher, other 

things equal, the more their firms stand to lose from a breakdown in wage negotiations. They 

show that under specified conditions, the greater the profits, capital-labour ratios and 

concentration ratios, the greater the firms' potential cost from a negotiation failure. Differences 

in these factors across industries may generate variations in inter-industry wage premiums. 

Using U.S. data, Krueger and Summers (1988) do not find support for the role (presence) of 

unions or the threat of unionisation in shaping the size of inter-industry wage differentials. 

Similar results were found by Gera and Grenier (1994) for Canada. Moll (1993) also 

performed tests in South Africa and concluded that unions and the threat of unionisation fail to 

explain the observed inter-industry wage structure. 

In other cases, empirical work has shown evidence consistent with rent-sharing models of the 

labour market. Hildreth and Oswald (1997) show that changes in firms' profitability culminate 

into long-run changes in wages. Since rents are normally associated with market power, 

(conceivably given by the degree of industrial concentration), the relation between industrial 

17 In a work based on aggregate data, Krueger and Summers (1987) suggest that union density is a correlate 
of industry wage differentials; this could suggest that union density is important, but we may also argue that 
it is probably not the underlying determinant of industry wage structure. Unions may be attracted to high 
paying industries. As they say, "high-wage industries already paid relatively high wages before the advent of 
wide-scale unionisation in manufacturing [...]. Furthermore, unions have tended to concentrate their 
organising efforts in industries which have a greater ability to pay high wages, and these industries appear to 
share their rents with unorganised workers anyway. Lastly, international evidence shows that the industry 
wage structure is similar in countries where there is not a threat to unions and in countries where there is 
widespread collective bargaining" (Krueger and Summers, 1987, p. 36). 
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concentration and wage rates has been analysed. Lusiki and Weinblatt (1994) provide evidence 
on a positive relationship between wages and the degree of industrial concentration 
(monopolisation). Although these findings seem consistent with rent-extracting, they may also 
accord within other theories, such as the efficiency wage sociological view. The high 
correlation between narrow occupations may again be problematic. If one type of workers has 
enough bargaining power to extract rents, it is puzzling why other types of workers also have 
that power. Indeed, altogether, probably the "key fact to explain is the uniformity of industry 
wages across occupations" (Thaler, 1989, p. 188). 

3.6.2 Centralisation and inter-industry wage dispersion 

Another recent and dynamic theme is the relationship between the institutional environment 
and the wage structure. The focus here is the relationship between inter-industry wage 
structure and the level of corporatism or centralisation involving wage setting.18 

Industry premiums are highly correlated across countries. Industries that pay better in one 
country tend to pay better in others, and vice-versa. Nevertheless, empirical evidence has also 
revealed that the magnitude of inter-industry dispersion is unequal across countries; it was 
believed that such differences rely on the role of the institutions (Zanchi, 1992, Rowthorn, 
1992, Edin and Zetterberg, 1992, Zweimüller and Barth, 1994, Hartog et al, 1997, Teulings 
and Hartog, 1998). The magnitude of inter-industry dispersion has been associated with the 
degree of corporatism or centralisation. The main conclusion nowadays is that the higher the 
level of corporatism/centralisation concerning wage bargaining, the smaller the magnitude of 
inter-industry wage dispersion. It is likely that corporatism or centralisation reduce exploitation 
of local rents. Countries such as U.S. and Canada, where unions operate at the firm or plant 
level and without coordination between them, have (according to empirical work), a high inter
industry wage dispersion. On the other hand, the Scandinavian countries, which are 
traditionally viewed as corporatist economies possessing a very centralised wage setting 
system, have a low dispersion. Mid-levels of dispersion seem to be found in countries where 
wage negotiations take place at an intermediate level and labour contracts are extended by the 
government to non-union workers (e.g. the Netherlands and Germany). 

3.6.3 Evidence from Portugal and a comparison with other countries 

The importance of industry controls. In order to evaluate the importance of industry 
affiliation in shaping the wage structure, conventional F-tests were performed for all three 
years. The null hypothesis that industry wage differentials jointly equal zero is rejected at the 

Teulings and Hartog (1998) present an extensive work relating the level of corporatism and centralisation 
not only with inter-industry wage differentials, but also with other dimensions of the wage structure such as 
education, bargaining regime effects, experience, and tenure profiles. 
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1% level of significance. The relevance of industry affiliation in explaining variations in wages 

can also be analysed by considering the effects on the standard error of the regression. This 

parameter increases by 8.7%, 7.3% and 4.9% in 1982, 1986 and 1992, respectively, when 

industry binary variables are removed from the wage equation. To better understand this, let us 

say that when human capital variables are removed, the standard error of the regression 

increases by 15.9%, 15.5% and 13.4% for those years, respectively. A comparison of changes 

in the standard error of the regressions suggests that the weight of human capital variables 

amounts to 1.83, 2.12 and 2.73 times that of the industry binary variables in explaining the 

variation in wages.20 Interestingly, this relative weight has increased over time. This may be 

due to a greater importance given by employers to academic qualifications, and/or a decline in 

the importance of industry-specific factors to the wage determination. 

Edin and Zetterberg (1992) make use of this type of exercise to compare the relative 

importance of human capital and industry-specific variables in the U.S. and Sweden. They 

conclude that these two sets of variables are approximately equally important in the U.S., but 

that human capital variables are more than ten times as important as industry variables in 

Sweden. Their values point to a ratio of 11.0 for Sweden and 1.19 for the U.S. in 1984. The 

latter value is gathered from the work of Krueger and Summers (1988). The values in 

Bellmann and Möller (1994) suggest a ratio of 5.54 for Germany in 1984. This information 

highlights that the U.S. and Sweden occupy the opposite points of the ranking and Germany 

occupies an intermediate position between those two extremes. Industry affiliation in Portugal 

plays a very important role in the process of wage formation and most likely lies somewhere 

between Germany and the U.S. 

Industry wage structure. We now present the industrial ranking in terms of pay. Table A-3.4 

in the appendix includes the estimated industry coefficients in deviations from the employment-

weighted mean. The same procedure has been used in other works (e.g. Krueger and 

Summers, 1988, Arai, 1994, Bellmann and Möller, 1994, Hartog et al, 1997, Lausten, 1995). 

A negative sign indicates that the respective industry pays below the average; the positive sign 

stands for the case where the industry pays above the average. As we can see, the range of 

differentials is considerable. In 1982 the wage premium varies between -20.7% (textiles) and 

+83.7% (insurance). In 1986 the values vary between -21.9% (furniture) and +106.9% (sea 

transport and inland shipping). For 1992 they are between -19.7% (furniture) and +69.2% 

(insurance). 

Portugal seems to follow the international pattern. For instance, textiles and clothing, leather, 

footwear, wood and furniture, personal and domestic services, and restaurants and cafés are 

sectors with low pay in other studies in other countries, and in Portugal as well (see Table 3.5). 

On the other hand, insurance, banking, electricity, chemical products and petroleum are high 

19 The values of the F-statistic are: 207, 147 and 108 for 1982, 1986 and 1992, respectively. 
Or that the weight of the industry dummies amounts to 0.55, 0.47 and 0.37 of the human capital variables. 
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paying industries in many studies and also in Portugal. These were sectors dominated by a 
small number of large firms probably facing suitable market conditions (e.g., barriers to entry, 
sometimes due to regulation) to generate economic rents. High wages in these industries may 
be compatible with rent-sharing (for instance in the sense of Lindbeck and Snower, 1990). This 
mechanism may have been reinforced by the very high rate of unionisation. This was above 
70% in 1985-1986 in those industries (see chapter 2). However, organised labour is not a 
necessary prerequisite for rent-sharing, nor is it sufficient. For instance, textiles, clothing and 
footwear registered a rate of unionisation between 73.6% and 75.4% in 1985-1986. Despite 
high union membership in these sectors, they fall into the lowest paying group. Product market 
conditions may be relevant here. These are sectors which are subject to much foreign 
competition and "there is some evidence that unions find it harder to obtain differentials in 
firms operating in international markets" (Stewart, 1990, p. 1135). Other possibilities for the 
differences in wages may rely on a variant of the efficiency wage theories. For instance, those 
high paying industries are large firms where effort monitoring may be more difficult. On the 
other hand, low paying industries such as textiles, clothing and footwear are primarily small 
firms. 

Table 3.5: The ten lowest and ten highest paying industries 

The ten lowest paying industries 
1982 1986 1992 

1 textiles 1 furniture 1 furniture 
2 furniture 2 wood and cork 2 cleaning services 
3 clothing 3 restaurants and cafés 3 social and humanitarian services 
4 wood and cork 4 social and humanitarian services 4 textiles 
5 footwear 5 textiles 5 restaurants and cafés 
6 leather 6 cleaning services 6 clothing 
7 cleaning services 7 clothing 7 other personal and domestic serv. 
8 restaurants and cafés 8 repair 8 footwear 
9 social and humanitarian services 9 machinery 9 wood and cork 

10 other personal and domestic serv. 10 footwear 10 communications 
The ten highest paying industries 

1982 1986 1992 
43 other chemical products 43 other chemical products 43 other chemical products 
44 cinema, theatre, radio, TV 44 plastics 44 glass 
45 employers and employees assoc. 45 glass 45 cinema, theatre, radio and TV 
46 tobacco 46 banking 46 chemical products 
4/ banking 47 petroleum 47 tobacco 
48 electricity and gas 48 electricity and gas 48 air transport 
49 air transport 49 transport services 49 petroleum 
30 transport services 50 air transport 50 transport services 
51 sea transport & inland shipping 51 insurance 51 sea transport & inland shipping 
32 insurance 32 sea transport & inland shipping 52 insurance 
The ranking results after conditioning on education, experience, tenure, 
worked, firm size, firm age, firm ownership structure. 1= the lowest paying 

gender, region, bargaining regime, hours 
industry. 

Some changes in the ranking occurred during the period under analysis. A few examples 
follow, but others can be found by looking at Table 3.5 (or Table A-3.4 in the appendix). The 
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case of an increasing position of petroleum (not within the ten-highest paying industries in 
1982) is one example. Banking, electricity and gas left this top-ten group in 1992. Textiles was 
the lowest in the ranking in 1982, but not in 1986 and 1992. Communications falls within the 
ten-lowest group in 1992, but not in 1982 and 1986. This is an industry whose premium 
decreased abruptly over the 1980s. However, Table A-3.3 in the appendix reveals that despite 
these changes in the ranking, the inter-industry wage structure is apparently relatively stable 
over time. The Pearson correlation coefficient between industry premiums is equal to 0.89 in 
the 1982-1986 period, 0.86 in 1986-1992, and 0.86 in 1982-1992. The Spearman rank 
correlation coefficient yields values of 0.84, 0.82 and 0.81, respectively. These coefficients are 
statistically different from zero at the 1% level. This rules out the possibility that observed 
premiums may simply be due to transitory sectoral labour demand shocks and a short-run 
immobility of labour. 

Inter-industry wage dispersion. A widely used summary statistic for the magnitude of inter
industry wage differentials, conditional on worker and other job characteristics, is the weighted 
and adjusted standard deviation of the industry premiums presented by Krueger and Summers 
(1988). The adjusted standard deviation of the wage premiums in a given year is given by: 

ASD(ß) = 
K '2 K K ~ 

,=/ A. M J=l K 
(3.3) 

where var(ß) is the variance of the estimated industry coefficients, â{ is the standard error of 

ß,, â,j is the covariance between ß: and ßj (i?f), and K is the number of industries. By 

ignoring covariance terms and weighting, the weighted and adjusted standard deviation of the 
inter-industry wage differentials is commonly calculated as: 

WASD(ß)--
K 

- 2 wvar(ß)-'S\alal (3.4) 

where a, is the share of workers in industry i and w var(ß) is the employment-weighted 

variance of the industry wage differences. 

Calculated values for WASD (ß) in the Portuguese case are presented in Table 3.6 above. 
The table compares the values for the main (unrestricted) wage equation with three restricted 
versions. For the sake of comparison, we include the unweighted and unadjusted standard 
deviation, SD(ß). As can be seen, weighting and adjusting reduces the size of the dispersion. 
Most of this reduction is due to weighting, since adjustments for sampling error are minuscule. 
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Table 3.6: Standard deviation of inter-industry wage differentials 

Statistics 
unrestricted 
specification 

without human 
capital controls 

without bargaining 
regime controls 

only industry 
controls 

WASD(ß) 

SD(P) 

1982 1986 1992 1982 1986 1992 1982 1986 1992 1982 1986 1992 

WASD(ß) 

SD(P) 

.158 

.183 

.144 

.195 

.125 

.167 

.189 

.217 

.178 

.226 

.163 

.207 

.160 

.186 

.151 

.197 

.140 

.175 

.266 

.293 

.320 

.346 

.332 

.364 

The results suggest that removing human capital variables from the wage equation (education, 

tenure and experience), increases the employment-weighted and adjusted standard deviation of 

industry differentials by 19.6%, 23.6% and 30.4% in 1982, 1986 and 1992, respectively. The 

other side of the equation is that, by including human capital variables, dispersion reduces by 

16.4%, 19.1% and 23.3% in those years, respectively. This suggests that observed differences 

in the average use of observed human capital account for a large part of inter-industry wage 

variability, and at this level its role has increased over the 1980s and early 1990s. 

Figure 3.3: Industry wage premiums: with and without human capital 

[Deviations from the employment-weighted mean: 1992] 
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Source: Table A-3.4 in the appendix. 
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The deviations from the weighted mean with and without accounting for human capital 
controls are plotted in Figure 3.3, for 1992. These figures are easy to read: a plot above 
(below) the 45° line means that the respective differential is overstated (understated) when 
human capital variables are removed from the regression. Wage differentials of more human 
capital intensive activities such as insurance, banking and chemical products, are overestimated 
when human capital controls are not accounted for. On the other hand, an underestimation 
occurs in industries less intensive in human capital, such as cleaning services, restaurants and 
cafés, leather, porcelain, construction and mining. This means that the industry binary variables 
take over part of the effect of the variables dropped. 

Figure 3.4: Industry wage premiums: with and without barg, regimes 

[Deviations from the employment-weighted mean : 1992] 
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Source: Table A-3.4 in the appendix. 

When the bargaining regime covariates are removed from the regression, the inter-industry 
wage dispersion increases barely in 1982 and 1986. In 1992, the value increases from 0.125 to 
0.140. To understand which industries are most likely affected by the removal (inclusion) of 
this variable, the corresponding deviations from the employment weighted mean are for 1992 
in Figure 3.4. As the plots suggest, premiums in industries such as tobacco, air transport, 
petroleum, electricity and gas, banking, and communications are overestimated when the 
bargaining regime covariates are dropped from the regression. It is interesting that these are 
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industries with a few big firms, and that most were (or are) public enterprises where workers 
are covered by firm-level collective bargaining mechanisms: single-firm or multi-firm 
agreements (see more details in chapter 8). Premiums in industries covered by sectoral 
contracts, which includes most workers, are almost unaffected. 
Finally, we have results of a restricted wage function which only includes industry controls 

(and the constant term) as explanatory variables. This type of equation was also estimated in 
other studies (Bellmann and Möller, 1994, Arai, 1994, Vainiomäki and Laaksonen, 1995). 
These estimated differentials might reproduce those of aggregate data when micro-data 
information on human capital, firm size, bargaining regime, and so on is neglected. As found in 
other studies and for other countries, omitting micro-data information upwardly biases the 
magnitude of inter-industry wage dispersion. The weighted and adjusted standard deviation of 
premiums are 1.68, 2.22 and 2.66 times higher in 1982, 1986 and 1992, respectively. This 
suggests that in 1986 and 1992, more than half of the explained wage dispersion across 
industries is due to worker and job characteristics - education, tenure, experience, gender, firm 
size, firm ownership structure, firm age, bargaining regime, and hours worked - and that the 
explanatory role of these variables has increased. The remainder is, in one way or another, due 
to specific characteristics of the industries or to unmeasured individual attributes. 

Table 3.7: Weighted and adjusted standard deviation of inter-industry wage differentials 

[International comparison] 

Countries WASD(ß) Year 
# 

Indust. 
C&D 
Index 

U.S. .132 .108 and .140 1974 1979 and 1984 42 16 

Canada .151 1986 47 17 

Portugal .158 .144 and .125 1982 1986 and 1992 52 

Germany .065 .092 and .108 1979 1984 and 1989 40 6 

Netherlands .067 .067 and .073 1979 1985 and 1989 42 7 

Finland .084 .075 and .079 1975 1980 and 1985 37 5 

Sweden .071 .043 and .026 1968 1974 and 1981 24 3 

Norway .059 1983 24 2 

Denmark .053 .052 .050 and .054 1982 1984 1986 and 1990 18 4 

Austria .054 1983 21 1 

Sources: Krueger and Summers (1988) for the U.S., Gera and Grenier (1994) for Canada, Bellmann and 
Möller (1994) for Germany, Hartog, Opstal and Teulings (1997) for the Netherlands, Arai (1994) for Sweden, 
Zweimüller and Barth (1994) for Austria and Norway, Lausten (1995) for Denmark and Vainiomäki and 
Laaksonen (1995) for Finland. C&D Index, denotes the Calmfors and Driffill (1988) index of centralisation, 
l=most centralised. 
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Table 3.7 presents the value of the employment-weighted and adjusted standard deviation of 
inter-industry wage premiums taken from other studies and for other countries. Comparisons 
of this type must be viewed with caution. The results are not strictly comparable because of the 
nature of the dependent variable (hourly versus monthly earnings), differences in the industry 
classification (e.g. ISIC vs. others), the number and nature of explanatory variables in the 
regression, the level of aggregation of industry variables which is reflected in the number of 
industry binary variables, the realm covered (e.g. public and/or private sector, females and/or 
males, part-time and/or full-time), and the data are not reported for the same years. Any 
interpretation must therefore be prudent, although it may be possible to understand the 
approximate position of each country, particularly of Portugal. 

The values support a common claim that inter-industry premiums dispersion is higher in 
decentralised countries (U.S. and Canada) and lower in the corporatist countries such as 
Scandinavia. Countries normally ranked as having an intermediate level of centralisation seem 
to have an intermediate level of dispersion (e.g. the Netherlands and Germany, although there 
is an increase in the latter and stability in the former country during the 1980s). As Vainiomäki 
and Laaksonen (1995) have observed, inter-industry wage differentials are larger in Finland 
than in Sweden, despite apparently similar centralised wage-setting institutions. They state that 
this may be due to differences in the functioning of the systems and union policies. In Sweden 
centralised agreements have been accompanied by a policy of deliberately squeezing 
differentials. Moreover, the solidarity wage policy in Finland has not been as strong as in 
Sweden. It is likely that industry level bargainers in Finland have implemented central 
agreements more flexibly, since no formal obligations to follow frame wage policies have been 
applied.21 Indeed, the Finnish dispersion is similar to that in the Netherlands. By comparing 
Portugal with Finland, it is clear that industry pay was much more uneven in Portugal. The 
value obtained for Portugal in 1986 is 1.82 times larger than that of Finland in 1985. The 
results suggest that the Portuguese inter-industry wage dispersion stands at a high level when 
compared with other European countries. Indeed, it is similar to that of countries rated as 
having decentralised wage settings. 

Since some of the studies in Table 3.7 use hourly instead of monthly wages, we ran the main 
regression using log hourly wages as a dependent variable. These were computed as monthly 
wages divided by reported hours of work per month. In this case, the weighted and adjusted 
standard deviation of inter-industry wage premiums amounts to 0.172, 0.171 and 0.142 in 
1982, 1986 and 1992, respectively. These values are quite high if compared to those reported 
in Table 3.7. It is worth comparing them with Hartog et al (1997) for the Netherlands. This 
study also uses a large number of industries and probably has almost no measurement error in 
wages since (as in the present study) the data are collected from firm records. The difference 

Therefore, it seems that it is not solely the level of centralisation which matters. The functioning of the 
system and the goals of trade unions or other labour market organisations with respect to (egalitarian) wage 
policies also have to be taken into account. This issue is highlighted in Rowthorn (1992). 
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appears to be significant between both countries. For instance, inter-industry dispersion in 
Portugal in 1986 is 2.55 times larger than the figure for the Netherlands in 1985; it is 1.95 
times larger in Portugal in 1992 than the corresponding value for the Netherlands in 1989. 

Finally, the evolution of the inter-industry wage dispersion over time also deserves comment. 
The results in Table 3.6 or in Table 3.7 point towards a decreasing trend of inter-industry wage 
dispersion between the early 1980s and early 1990s. The WASD(ß) decreased from 0.158 in 
1982 to 0.125 in 1992. This behaviour is also valid when the sample is split by gender.22 The 
interpretation of this is not immediately straightforward, since the establishment of a cause-
effect relationship is not entirely obvious. 

Nevertheless, some hypotheses can be advanced. First, changes in the level of coordination in 
pay-setting between the social partners and the government may provide an explanation. This 
hypothesis is more probable in the period following 1986, since all social contracts were signed 
after that. As one can observe, the decrease between 1982 and 1986 is mainly due to weighting 
and adjusting. Since adjusting plays a minor role, the decrease is mostly due to weighting. 
Otherwise, dispersion would have increased (see Table 3.6). Such an increase could be 
expected as a result of less stringent income policies after 1982 (the end of wage freezing and 
wage ceilings by the government - see chapter 2). 

Second, the process of deregulation of economic activity implemented during the 1980s may 
have influenced the reduction of premiums in high paying industries. In particular, high pay 
sectors such as communications, banking, insurance, transport services, air transport, and 
paper decreased compared to the average (see Table A-3.4 in the appendix). These sectors 
were protected as government sheltered activities during the early 1980s. Afterwards they 
were deregulated, or restructured, or privatised and progressively exposed to market rules. 
This may have reduced rents accruing to workers. Studies for other countries suggest this. For 
instance, studies for the U.S. trucking industry have found that organised labour achieved 
significant bargaining power and captured a sizeable share of the monopoly rents associated 
with regulation (Moore, 1978). However, significant decreases in the premium accruing to 
those workers occurred following the deregulation of the industry (Hirsch, 1988). 
Third, low pay sectors such as textiles, clothing, leather, footwear, beverages, wood and 

cork, furniture, and porcelain increased their premiums relative to the average from 1982 to 
1992. However, when sub-periods are examined, almost all show a decrease or stability after 
1986. Indeed, these are export-oriented sectors and it is known that relative export 
performance declined by the late-1980s. Between 1980 and 1988 exports of manufactured 
goods increased 10 percent per year by volume, which was double the rate of its European 
neighbours, and Portugal gained market shares (OECD, 1989). However, this needs 
qualification in face of developments in the newly industrialised Asian economies which are 
Portugal's primary competitors. Specialisation in Portugal and in Asia is broadly comparable: 

22 For men, the WASD(ß) equals 0.163 in 1982 and 0.131 in 1992; for women the figures are 0.145 and 
0.122, respectively. 
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labour-intensive goods (textiles and clothing, for example) mainly account for their export 
penetration into the international markets. Asia's performance was comparable to Portugal 
until 1986, but from then on, their exports increased much faster. Competitiveness of 
Portugal's industry in these markets relied on low wages, backed by the policy of devaluation 
of the escudo. This policy was abandoned in the late 1980s, and by the early 1990s, traditional 
export sectors such as clothing and textiles were clearly in crisis. 
It is worth noting that raw (i.e. only industry controls) wage differentials suggest a 

straightforwardly increasing trend of wage dispersion. It completely reverses the previous 
finding when micro-data information is taken into account. This is quite surprising and differs 
from the results for other countries in Bellmann and Möller (1994) and Arai (1994), in which 
the evolution is invariant in both specifications. 

3.7 Bargaining regimes 

As discussed in chapter 2, Portugal's industrial relations use several types of bargaining 
regimes. Moreover, negotiated contracts are widely extended by the government. This means 
that if unions have the power to determine wages it goes far beyond union membership. 
Bargaining regime coverage may therefore be a preferred variable in analysing how union 
influence shapes the wage structure rather than the influence of union membership. This 
contrasts with the U.S. where union membership is a reasonable indicator for measuring the 
influence of unions because it is almost coincident with union coverage. It is well-known that 
most studies on the unions' role have focused on the comparison of wage differentials or 
differences in the wage structure between union and non-union workers (Lee, 1978, Freeman, 
1980, 1982, Metcalf, 1982, Blanchflower and Freeman, 1992). Although there is extensive 
literature on union bargaining effects in countries with a dichotomous structure like Canada 
and the U.S., empirical work acknowledging the bargaining regime structure in other countries 
is still scarce. Portugal is no exception; neither the influence of unionisation nor the influence 
of the bargaining regime is completely known in the Portuguese case. 

Four types of bargaining regimes are included in the regression through binary variables: 
single-firm, multi-firm, sectoral, and government compulsory regime. The latter is the omitted 
category (see Table A-3.2 in the appendix). A conventional F-test rejects the null hypothesis 
that the bargaining regime coefficients are jointly equal to zero at the 1% level. Multi-firm 
negotiations generate the highest premium for seemingly similar workers and sectoral level 
negotiations generate the lowest. This will be further examined in chapter 8. 

3.8 Firm size, firm age and ownership 

Firm size. The empirical finding that wages paid to supposedly equally-skilled workers vary 
with firm size is another type of non-competitive phenomenon which puzzles many researchers. 
The main finding is that, ceteris paribus, workers employed in large firms earn more than their 
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counterparts in small firms (Mellow, 1982, Evans and Leighton, 1989, Brown and Medoff, 
1989, Idson and Feaster, 1990, Main and Reilly, 1993, Oosterbeek and Van Praag, 1995). 
Although the empirical evidence of a wage premium for workers in large firms seems well-

documented and undisputed, explanations for such a premium are controversial and heavily 
debated. Brown and Medoff (1989) consider the following six explanations: large employers 
(i) recruit higher-quality workers (ii) offer inferior working conditions (iii) make more use of 
high wages to prevent unionisation (iv) have greater ability to pay higher wages (v) face 
smaller pools of applicants relative to vacancies and (vi) are less able to monitor their workers. 
These causes are similar to those normally presented for the case of inter-industry wage 
dispersion (see section 3.6.1). Situations (i) and (ii) are compatible with the competitive model; 
(iii) is based on the unionisation threat model; (iv) is compatible with rent-sharing models; (v) 
is consistent with the efficiency wage selection model and (vi) is consistent with the efficiency 
wage monitoring (shirking) version. Their analysis of firm-size wage differentials left them 
"uncomfortably unable to explain it, or at least the part of it that is not explained by observable 
indicators of labor quality" (Brown and Medoff, 1989, p. 1056). 

Nevertheless, Brown and Medoff "offer two observations that might contribute to an 
explanation. First, large employers pay more for their labor but less for their other inputs 
because of lower interest rates on borrowed funds and quantity discounts on purchased 
inputs.[...]Second, large firms are also old firms. Is it possible that the size-wage premium is 
really a relationship between employer age and wages? Do firms that treat their employees well 
live longer, or is it the other way around?" (Brown and Medoff, 1989, p. 1056-57). As the two 
authors have emphasized, the first observation may explain why large firms survive despite 
paying higher wages, but it does not explain the incentives for larger firms to pay higher wages 
in the first place. The second observation is very striking but has not received much attention. 
Since the current data includes information on firm age, this issue may be explored. 

After the study of Brown and Medoff, other authors have also addressed the issue by 
considering non-random sorting of workers across different size firms. The main argument for 
this is based on the idea that heterogeneity among firms and workers may lead employers and 
workers to reveal preferences by the type of match achieved. Observed matches will depend on 
employer and worker characteristics, thus leading to a non-random allocation of workers 
across different size firms. The failure to account for this non-random sorting may lead to 
biased estimates of the firm-size wage gap. Idson and Feaster (1990), Main and Reilly (1993) 
and Oosterbeek and Van Praag (1995) present interesting empirical studies in which they break 
up the wage-size effect by estimating separate wage equations by firm size interval, corrected 
for selectivity bias. These studies use data for the U.S., U.K. and the Netherlands, respectively. 
An ordered probit model is used in each to predict firm size assignment. These predictions are 
then used to construct the truncated means necessary to correct the wage equations for 
selectivity bias. Idson and Feaster (1990) conclude that selectivity considerations diminish the 
wage gap between small and large firms. In contrast to evidence provided by Idson and 
Feaster, no evidence of non-random sorting of workers across different plant sizes was 
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detected in the study of Main and Reilly (1993), who indicate a sizeable wage gap between 
large and small firms (over 17%). Finally, Oosterbeek and Van Praag (1995) find that largest 
firms reward education more, but they also attract more intelligent workers. Moreover, their 
calculations indicate that "for all types of workers predicted wages [...] are highest in large 
firms" (p. 181). 

To examine the importance of firm size in Portugal, the regression includes the logarithm of 
the number of workers as an explanatory variable in the regression. As found in many other 
studies, wages increase with firm size. The estimated elasticities are 0.060, 0.048 and 0.060 for 
1982, 1986 and 1992, respectively. These values are significantly different from zero at 1% of 
significance in all three years (see Table A-3.2 in the appendix). These values are very large by 
international standards. Brown and Medoff (1989) found an elasticity of about 0.03 for the 
U.S. Hartog et al (1997) found a value of 0.006 (f-value of 6.53) for the Netherlands in 1989. 
The Portuguese economy has a large number of very small firms and the few large firms that 
do exist may have an excessive effect on wages. This suggests a very strong insider effect in 
large firms in Portugal. 

Firm Age. In the literature on wage formation, firm age is undoubtedly an atypical variable. 
The challenging clue of Brown and Medoff (1989) on the relation between the effect of this 
variable and that of firm size remains unanswered. A more thorough exploration of this likely 
relation or others, will be made later on. For now, the analysis remains preliminary. The 
logarithm of firm age was considered as an explanatory variable in the regression analysis. All 
the regressions indicate a negative (and significantly different from zero) elasticity between 
wages and firm age. The values obtained are -0.035, -0.020 and -0.031 in 1982, 1986 and 
1992, respectively. 

This has no direct interpretation. But it may be due to the fact that younger firms are more 
likely to go bankrupt and consequently, the risk of worker displacement is higher. A study by 
Mata and Portugal (1994) concludes that 20% of the new firms failed during their first year, 
and that 50% survived for four years. The study relies on firms created in 1983 and ascertains 
the number of years they conducted business. Alves and Madruga (1993) find that 31% of the 
establishments created in 1982 went broke after one year (that is 55% if a three-year period is 
considered). The unstable employment prospects of new firms may lead them to pay 
compensating wages in order to attract desired workers. Indeed, this was just found for the 
Turkish textile industry in Amsterdam, see Hartog and Zorlu (1998). Nevertheless other 
hypotheses may be put forth to explain higher wages in younger firms. For instance, newer 
firms may be more technologically advanced than older firms and therefore have a higher 
productivity of labour, ceteris paribus. In such a case, one would expect higher wages in the 
newer firms. 

When the firm age variable is removed from the regression, the effect on the other variables 
is not entirely evident. For instance, the elasticity of firm size falls to 0.053, 0.044 and 0.056, 
but this drop is marginal. These results, together with those on firm size, casts doubt on the 
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suggestion of Brown and Medoff(1989) that the size-wage premium may reflect a relationship 
between employer age and wages. Further research is necessary on this issue. 

Firm ownership. Most of the studies distinguish between public and private enterprises within 
the firm ownership structure. However, the variety of ownership structures in the private 
sector may have different impacts on wage differentials that are mitigated if one does not 
distinguish among them. The results indicate that, ceteris paribus, public enterprises are the 
lowest-paying structure, except in 1986. Contrarily, joint-stock enterprises pay the highest 
wages. 

3.9 Regions and gender 

Regions. The existence of large wage differentials among the Portuguese regions is well-
established (Cardoso, 1991). The values in Table 3.8 indicate that employees working in the 
area of Lisbon and the Tagus Valley receive higher wages than their counterparts in other 
regions. The lowest wages are paid in the central region of the country. 

Table 3.8: Wage differentials by regions and gender (%) 

1982 f986 1992 

Algarve -8.07 -9.24 -1.41 

Alentejo -9.29 -4.02 -5.47 

Centre -9.14 -10.31 -10.95 

North -7.68 -9.10 -11.08 

female -17.67 -16.41 -19.37 

Differences for regions correspond to deviations from Lisbon and the Tagus Valley and are calculated as 
A = (exp(y)-l)xl00, where y is the estimated parameter associated with the corresponding region in the 
wage equation (see Table A-3.2 in the appendix). The same type of formula was used to determine the gender 
differential. 

Gender. As in many other studies, females receive lower wages than males, ceteris paribus. 
The same result was found by Vieira (1992), Vieira and Pereira (1993) and Santos (1995). On 
average, females received 17.7% and 19.4% less than males in 1982 and 1992, respectively. 
These figures are high when compared with the values for other European countries. The 
gender gap increased slightly from 1982 to 1992 after a dip in 1986. 
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3.10 What have we learned? 

This chapter concludes that overall wage inequality increased in Portugal over the 1980s and 
the early 1990s. Apparently an increase in the between-group inequality was important for this 
evolution. In particular, wage inequality between educational groups increased remarkably 
after the mid-1980s. Nevertheless, within-group inequality also came to the fore after 1986. 

The rate of return to education increased after 1986 despite an increase in educational 
attainment within the labour force. The type of mechanisms operating behind this phenomenon 
is open to question. Shifts in industrial structure of the economy or changes taking place within 
activities (e.g. technological change) have been indicated as the most promising explanations 
within international studies for rising rewards received by education. 

Changes in the industrial structure of employment which could be associated with changes in 
product demand or simply de-industrialisation are not very helpful explanations. If changes 
occurred they were not favourable to educated labour. Technological change leading to 
alterations in the demand for labour within industries is a more credible possibility. This 
possibility may not be independent from the fact of joining the EU. First, the liberalisation of 
trade with these more developed countries probably led to the import of technology. Second, 
structural funds from the EU along with specific financial aids for industrial investment have 
contributed to the modernisation of the productive structure. To the extent that these changes 
required skilled labour, they may have contributed to raising the wages of the more highly-
educated groups compared to their counterparts. In particular, university education is an 
investment with a high and rising return in Portugal. However, private universities were 
permitted in the late 1980s and will increase the number of university graduates. To what 
extent such an increase in supply of university graduates will correct for the recent rise in 
rewards to this specific group is an intriguing issue. 

( Two further remarks can be made. First, training activities expanded notably over the 1980s 
(mainly after the mid-1980s). This variable is completely omitted frcvn the regressions which, 
under certain circumstances, may bias the cross-section coefficient on education upwards. 
Second, the skill biased technological change relies on a non-uniform growth in the demand 
across educational groups favouring the more highly-educated. However, in the Portuguese 
economy widening differentials probably appear despite uniform labour demand growth due to 
short-run differences in the supply elasticity. The supply of unskilled labour is likely to be more 
elastic than the supply of skilled labour in the short-run. 

Another dimension of the wage structure and dispersion is at the industry level. The results 
reveal that Portugal has a very high inter-industry wage inequality by international standards. 
However, this inequality was reduced over the 1980s. The establishment of the neo-corporatist 
setting and economic deregulation affecting some high-paying industries may have contributed 
to this reduction in inequality. Furthermore, the importance of observed human capital 
variables in explaining wage variations increased when compared with that of industry-specific 
variables. Despite this, industry affiliation is a very important determinant of wages in Portugal. 
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Thus far the results may point to a great ability to exploit industry specific conditions (i.e. rent-
sharing). However, this topic requires much research for Portugal and other countries. 

At the institutional level the study reveals that the bargaining regime is an important variable 
in explaining wages variability. The results suggest that, ceteris paribus, multi-firm negotiations 
generate the highest wages. The lowest wages are paid to workers covered by sectoral 
negotiations. Single-firm contracts and government compulsory regimes align at an 
intermediate position. But this is another topic for research. In particular, how does the 
institutional wage setting affect the wage structure (e.g. returns to education and the gender 
wage gap)? This question is analysed in chapter 8. 

Some variables related to the firm also deserve comment. First, the elasticity of wages with 
respect to firm size is very high by international standards. This may indicate strong insider 
power in the few large firms existing in Portugal. Second, the results suggest a negative 
elasticity of wages with respect to firm age, statistically different from zero. At first glance, 
there is no clear explanation for the sign or the size. However, more important may be that the 
analysis casts doubt on the notion that the firm size effect may reflect firm age. This is because 
the signs of estimated firm-size and firm-age elasticities are different. Moreover, when firm age 
is removed from the list of regressors, the magnitude of firm-size elasticity remains almost 
unaltered and the sign remains the same. Third, firm-ownership wage differentials are 
substantial but not stable during the period analysed. 
Wages also differ by region and gender. The highest wages are paid in Lisbon and the Tagus 

Valley. The lowest are paid in the central region of the country. With respect to gender, female 
workers earn less than their male counterparts. 
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Appendix 

Table A-3.1 : Sample descriptive statistics 

1982 1986 1992 
sample size 57 737 57 299 54 307 

mean std. dev mean std. dev mean std. dev 
continuous variables 
log wages 9.906 .447 10.614 .483 11.401 .543 
years of education 5.059 3.255 5.341 3.212 5.981 3.277 
experience 25.17 12.44 25.14 12.24 24.02 12.41 
tenure 9.093 8.128 10.81 8.463 8.743 8.945 
log hours worked 5.243 .109 5.188 .106 5.183 .094 
1 og firm age 3.255 .810 3.429 .667 3.312 .737 
1 og firm size 5.527 2.230 5.677 2.365 5.185 2.278 

I nnary variables 
1 ess than primary .1155 .0850 .0499 
I >rimary .5798 .5714 .4865 

f ireparatory .1149 .1316 .1874 
1 ower secondary .0600 .0763 .1051 
i ïpper secondary (academic) .0346 .0462 .0773 
i ïpper secondary (commerce) .0381 .0293 .0232 
i ïpper secondary (industry) .0284 .0245 .0189 
i irt and ministry .0031 .0038 .0102 
i ntermediate courses .0047 .0039 .0055 

\ jaccalaureate .0068 .0070 .0081 

( »liege .0141 .0210 .0279 

t enure<l year .1091 .0722 .1718 

f female .2767 .3117 .3559 

1 *Jorth .2846 .3016 .3175 

( Centre .1511 .1461 .1771 
i Mentejo .0154 .0137 .0169 
i Mgarve .0099 .0088 .0191 
I lisbon and the Tagus Valley .5389 .5298 .4694 

1 mblic enterprise .1534 .2056 .0266 
£ iole proprietorship .0629 .0490 .0510 

J oint-stock .2542 .2148 .3208 
partnership .4989 .4923 .5516 
other ownership .0306 .0383 .0499 

compulsory .0221 .0302 .0393 
single-firm - .1532 .1079 
multi-firm .1684 .0605 .0505 
sectoral .8096 .7561 .8022 
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mean mean mean 

mining (metals) .0024 .0027 .0020 
mining (non-metal) .0050 .0047 .0056 
food .0435 .0449 .0392 
beverages .0066 .0056 .0057 
tobacco .0012 .0017 .0010 
textiles .0921 .1018 .0849 
clothing .0338 .0412 .0582 
leather .0042 .0039 .0038 
footwear .0100 .0156 .0265 
wood and cork .0277 .0287 .0216 
furniture .0105 .0090 .0141 
paper .0144 .0132 .0100 
printing and publishing .0144 .0134 .0135 
chemical products .0130 .0129 .0048 
other chemical products .0127 .0110 .0126 
petroleum .0048 .0071 .0044 
rubber .0016 .0019 .0025 
plastics .0025 .0030 .0096 
porcelain and allied products .0116 .0099 .0104 
glass .0076 .0046 .0057 
other products made of non-metal minerals .0277 .0211 .0201 
primary metals (iron and steel) .0093 .0142 .0084 
other primary metals .0048 .0042 .0034 
fabricated metals .0413 .0383 .0362 
machinery .0252 .0202 .0185 
electronics .0244 .0242 .0172 
transport equipment .0355 .0286 .0206 
scientific and optical instruments .0031 .0033 .0027 
other manufacturing industries .0056 .0044 .0043 
electricity and gas .0158 .0196 .0154 
construction and public works .1019 .0761 .0870 
wholesale .0907 .0793 .0784 
retail .0690 .0659 .0735 
restaurants and cafés .0192 .0176 .0261 
hotels and pensions .0163 .0148 .0181 
ground transport .0543 .0591 .0427 
sea transport and inland shipping .0066 .0022 .0033 
air transport .0076 .0054 .0078 
transport services .0060 .0055 .0062 
communications .0110 .0425 .0379 
banking .0407 .0437 .0448 
insurance .0126 .0120 .0106 
services supplied to firms .0116 .0119 .0193 
cleaning services .0030 .0039 .0040 
education .0059 .0076 .0105 
scientific research institutions .0053 .0058 .0065 
social and humanitarian services .0010 .0086 .0141 
employers and employees associations .0023 .0025 .0025 
cinema, theatre, radio and television .0043 .0039 .0028 
sports and recreational services .0029 .0027 .0040 
repair .0130 .0116 .0142 
other domestic and personal services .0026 .0025 .0027 
In the case of the binary variables the mean corresponds to the proportion. 
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Table A-3.2: OLS wage equations 

1982 1986 1992 

intercept 6.164 (80.8)* 8.213 (95.3)* 8.902 (77.8)* 

Hi primary .1217 (28.3)* .1202 (24.5)* .1145 (15.1)* 
preparatory .2807 (49.7)* .2541 (42.0)* .2375 (28.1)* 
lower secondary .4293 (62.0)* .4086 (58.6)* .3824 (41.2)* 
upper secondary (academic) .5340 (64.9)* .5220 (64.6)* .5294 (52.5)* 
upper secondary (commerce) .4897 (63.2)* .4748 (55.7)* .5109 (40.5)* 
upper secondary (industry) .4604 (54.4)* .4426 (47.8)* .4688 (34.6)* 
art and ministry .5521 (25.5)* .5309 (27.2)* .5306 (30.9)* 
intermediate courses .6474 (36.2)* .6423 (35.6)* .7263 (33.3)* 
baccalaureate .9054 (60.2)* .8888 (60.6)* .9812 (54.0)* 
college 1.0400 (88.9)* 1.0201 (87.6)* 1.1719 (86.4)* 

A 

experience 
experience squared/100 
experience cubed/10000 

.0422 
-.1012 
.0721 

(35.0)* 
(22.6)* 
(14.3)* 

.0404 
-.0963 
.0704 

(32.9)* 
(20.7)* 
(13.2)* 

.0331 
-.0713 
.0439 

(24.6)* 
(13.2)* 
(6.81)* 

tenure<l year 
tenure/10 
tenure squared/1000 

-.0353 
.0796 

-.0244 

(7.80)* 
(16.3)* 
(1.75)*** 

-.0485 
.0793 

-.0358 

(9.06)* 
(16.2)* 
(2.60)* 

-.0226 
.0770 

-.0340 

(4.62)* 
(12.4)* 
(1.77)*; 

single-firm 
multi-firm 
sectoral 

-.0092 
-.0417 

(0.84) 
(4.78)* 

-.0023 
.0678 

-.0842 

(0.17) 
(5.29)* 
(9.33)* 

-.0123 
.1190 

-.0821 

(0.79) 
(5.64)* 
(7.78)* 

Algarve 
Alentejo 
North 
Centre 

-.0841 
-.0975 
-.0799 
-.0959 

(6.85)* 
(10.0)* 
(25.6)* 
(25.0)* 

-.0969 
-.0410 
-.0954 
-.1088 

(7.38)* 
(3.91)* 
(29.5)* 
(27.3)* 

-.0142 
-.0563 
-.1174 
-.1160 

(1.25) 
(4.70)* 
(29.2)* 
(24.5)* 

public enterprise -.1359 (13.6)* .0133 (1.16) -.0934 (5.99)* 
sole proprietorship -.0258 (2.95)* -.0131 (1.40) -.0415 (3.62)* 
joint-stock .0279 (3.55)* .0700 (8.58)* .0697 (7.32)* 
partnership .0038 (0.51) .0304 (3.93)* .0261 (2.84)* 

logarithm of hours worked .5397 (40.2)* .2977 (19.3)* .3213 (15.5)* 
logarithm of firm age -.0350 (16.9)* -.0195 (7.79)* -.0313 (11.1)* 
logarithm of firm size .0603 (55.6)* .0476 (41.2)* .0604 (45.4)* 
female -.1944 (65.0)* -.1793 (60.9)* -.2153 (60.1)* 

adjusted R2 .611 .661 .598 

h .279 .281 .344 
F-value 1122 1361 987 
N 57737 57299 54307 
# industry dummies 51 51 5: 1 
Absolute t-values in parentheses. The omitted categories concerning the binary variables are: less 

than primary (education levels), Lisbon and the Tagus Valley (regions), other ownership (firm 

ownership structure), government compulsory regime (bargaining re gimes) and other personal and 

domestic services (industries). *, ** and *** denote si; jnificant at the 1%, 5% and 10% level, 

respectively. 
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Table A-3.3: Pearson and Spearman correlation coefficients of the industry wage differentials 

unrestricted 
specification 

without human capital 

controls 
without bargaining 

regime controls 
only industry 

controls 

-o g 

1982 
1982 1.000 

1986 
0.888 

1992 
0.859 

1982 
0.981 

1986 
0.884 

1992 
0.871 

1982 
0.999 

1986 
0.896 

1992 
0.888 

1982 1986 
0.921 0.850 

1992 
0.846 

.y "i 
i- o 

£ '5 
1986 0.836 1.000 0.862 0.881 0.985 0.857 0.885 0.993 0.865 0.865 0.899 0.795 

1992 0.810 

1982 0.956 

0.818 

0.838 

1.000 

0.784 

0.842 

1.000 

0.846 

0.907 

0.980 

0.881 

0.855 

0.982 

0.847 

0.896 

0.983 

0.875 

0.836 0.813 

0.921 0.862 

0.858 

0.839 
2 o 

1992 0.810 

1982 0.956 

0.818 

0.838 

1.000 

0.784 

0.842 

1.000 

0.846 

0.907 

0.980 

0.881 

0.855 

0.982 

0.847 

0.896 

0.983 

0.875 

0.836 0.813 

0.921 0.862 

0.858 

0.839 

J5 O 1986 0.S22 0.969 0.772 0.882 1.000 0.868 0.883 0.984 0.857 0.878 0.916 0.803 

i -s. 
5 s 

1992 0.S60 

1982 0.999 

0.845 

0.839 

0.973 

0.814 

0.857 

0.957 

0.834 

0.826 

1.000 

0.858 

0.869 

1.000 

0.850 

0.897 

0.976 

0.888 

0.867 0.851 

0.925 0.855 

0.893 

0.851 00 

.s «. 
•S 1 

1992 0.S60 

1982 0.999 

0.845 

0.839 

0.973 

0.814 

0.857 

0.957 

0.834 

0.826 

1.000 

0.858 

0.869 

1.000 

0.850 

0.897 

0.976 

0.888 

0.867 0.851 

0.925 0.855 

0.893 

0.851 

Ou C 

1 s 
1986 0.SJ/ 0.990 0.806 0.861 0.973 0.843 0.855 1.000 0.868 0.876 0.909 0.804 

3 S 
° ôb 
'S U 

1992 0.852 

1982 0.S9J 

0.833 

0.861 

0.990 

0.827 

0.816 

0.891 

0.792 

0.852 

0.975 

0.860 

0.850 

0.900 

0.829 

0.861 

1.000 

0.866 

0.876 0.854 

1.000 0.964 

0.906 

0.948 £ 

1992 0.852 

1982 0.S9J 

0.833 

0.861 

0.990 

0.827 

0.816 

0.891 

0.792 

0.852 

0.975 

0.860 

0.850 

0.900 

0.829 

0.861 

1.000 

0.866 

0.876 0.854 

1.000 0.964 

0.906 

0.948 

1 S 
•S s o 

1986 0.S5S 0.926 0.827 0.850 0.917 0.864 0.844 0.921 0.857 0.962 1.000 0.938 

"H o 1992 0.863 0.829 0.888 0.820 0.798 0.915 0.866 0.818 0.918 0.946 0.938 1.000 

N=52. Spearman rank-correlation coefficients are in italics below the diagonal. All coefficients are 
statistically significant at the 1% level. 

Industry-wage differentials (deviations from the weighted mean). Table A-3.4 includes 
information on industry-wage differences based on the main spécification and some restricted 
versions. These are shown in deviations from the employment weighted mean. A negative 
(positive) sign means that that respective industry pays below (above) the mean. Normalisation 
to deviations from the weighted mean was performed through the formula: 

ßj=ßj-tl'*A, j=U,...,K 

where /?, is the estimated coefficient associated to the industry j , a, is the employment share of 

industry /, and K is the number of industries. Thus, for the omitted category: 

/?=-2>4 
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Table A-3.4: Industry wage differentials (deviations from the employment-weighted mean) 

unrestricted without human 
equation capital controls 

1982 1986 1992 1982 1986 1992 
mining (metals) .0073 .0172 .1441 -.0627 -.0358 .1772 
mining (non-metal) .0239 .0282 .1814 -.0199 -.0238 .1240 
food -.0628 -.0815 -.0510 -.0798 -.1110 -.0827 
beverages .0223 .0329 .0360 .0237 .0223 .0206 
tobacco .2389 -.0446 .2854 .2198 -.0538 .3457 
textiles -.2319 -.1607 -.1700 -.2664 -.2000 -.2063 
clothing -.2139 -.1182 -.1297 -.2506 -.1655 -.1925 
leather -.1631 -.0801 -.0447 -.1975 -.1056 -.0947 
footwear -.1827 -.0942 -.1227 -.2253 -.1493 -.1921 
wood and cork -.1848 -.1756 -.0973 -.2216 -.2303 -.1495 
furniture -.2315 -.2473 -.2192 -.2543 -.2738 -.2664 
paper .0304 .0737 .0008 .0048 .0830 .0041 
printing and publishing .0221 .0041 .0852 .0546 .0396 .1364 
chemical products .0128 .1630 .2691 .0448 .2048 .3561 
other chemical products .1279 .1785 .1864 .2270 .2729 .2564 
petroleum .1051 .2669 .3465 .1840 .3286 .4857 
rubber -.0323 .1022 -.0326 .0262 .1582 -.0175 
plastics .0028 .1914 .0377 .0765 .2764 .0314 
porcelain and allied products -.0117 .0114 .0843 -.0467 .0015 .0297 
glass .0718 .2154 .2042 .0697 .2169 .1861 
other products made of non-metal minerals -.0009 -.0341 .0727 -.0487 -.0861 .0284 
primary metals (iron and steel) -.0151 -.0495 .0233 .0139 -.0351 .0457 
other primary metals -.0168 .0151 .0008 -.0120 .0368 -.0054 
fabricated metals -.0754 -.0773 -.0182 -.0770 -.0832 -.0208 
machinery -.0672 -.0959 .0107 -.0612 -.0883 .0245 
electronics -.0129 .1219 .0735 .0138 .1481 .1171 
transport equipment .0674 .0347 .1111 .0927 .0614 .1488 
scientific and optical instruments -.0931 .0028 .0384 -.0953 -.0094 .0536 
other manufacturing industries -.0691 -.0865 -.0551 -.0666 -.0786 -.0478 
electricity and gas .3541 .2700 .1724 .4042 .2979 .2086 
construction and public works .0309 -.0364 -.0174 -.0414 -.1047 -.0710 
wholesale .0577 .0553 .0882 .0949 .0901 .1372 
retail -.0366 -.0454 -.0138 -.0093 -.0149 .0077 
restaurants and cafés -.1197 -.1655 -.1663 -.1804 -.2330 -.2367 
hotels and pensions -.0282 -.0176 .0161 -.0537 -.0271 -.0038 
ground transport .0224 .0645 .0808 .0273 .0800 .0849 
sea transport and inland shipping .5089 .7273 .5191 .5036 .7194 .5282 
air transport .4499 .5967 .2990 .5453 .7291 .3986 
transport services .4767 .3401 .3790 .5493 .3928 .4460 
communications .1229 .0582 -.0785 .1234 .0998 -.0095 
banking .2823 .2183 .1163 .3732 .2885 .1913 
insurance .6081 .6242 .5258 .6859 .6853 .6545 
services supplied to firms .1026 .0085 .0219 .1962 .0653 .1045 
cleaning services -.1472 -.1546 -.2119 -.2817 -.2974 -.3316 
education .0583 -.0471 -.0272 .1463 -.0222 -.0004 
scientific research institutions .0125 -.0084 -.0623 .0525 .0385 -.0003 
social and humanitarian services -.1031 -.1612 -.1737 -.1328 -.1673 -.2087 
employers and employees associations .1393 .0691 .1119 .2126 .1287 .1754 
cinema, theatre, radio and television .1363 .0720 .2096 .1870 .1236 .2386 
sports and recreational services -.0847 -.0605 -.0051 -.1161 -.0567 -.0466 
repair -.0388 -.1124 -.0128 -.0482 -.1212 -.0226 
other personal and domestic services -.0970 -.0364 -.0983 -.0900 -.0226 -.0991 
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without bargaining regime or ily industry 
controls controls 

1982 1986 1992 1982 1986 
.0054 

1992 
mining (metals) .0005 -.0077 .1225 -.0530 

1986 
.0054 .2869 

mining (non-metal) .0212 .0184 .1668 -.0653 -.0819 .0686 
food -.0638 -.0829 -.0619 -.1297 -.1861 -.1323 
beverages .0221 .0194 .0134 -.0514 -.0922 -.0104 
tobacco .2515 -.0313 .3285 .2801 .1578 .6913 
textiles -.2352 -.1726 -.1875 -.3402 -.3105 -.3058 
clothing -.2167 -.1287 -.1447 -.4437 -.3874 -.4410 
leather -.1663 -.0890 -.0609 -.2981 -.2600 -.2533 
footwear -.1852 -.1027 -.1371 -.4002 -.3667 -.3891 
wood and cork -.1866 -.1831 -.1133 -.2945 -.3497 -.2787 
furniture -.2345 -.2554 -.2347 -.3578 -.4466 -.4439 
paper .0370 .0796 .0090 .1056 .1663 .1462 
printing and publishing .0161 -.0105 .0674 .0071 -.0280 .0730 
chemical products .0184 .1642 .2488 .2215 .4799 .4270 
other chemical products .1248 .1674 .1685 .2181 .2652 .2613 
petroleum .1168 .2765 .3878 .4108 .6587 .9382 
rubber -.0278 .1213 -.0502 .0601 .2177 -.1075 
plastics -.0006 .1814 .0212 .0193 .1701 -.0663 
porcelain and allied products -.0123 -.0011 .0680 -.0472 -.0701 -.0558 
glass .0670 .2123 .1920 .1121 .2564 .2381 
other products made of non-metal minerals .0005 -.0224 .0769 -.0496 -.1157 .0069 
primary metals (iron and steel) -.0160 -.0548 .0257 .1120 .0953 .2185 
other primary metals -.0207 .0011 -.0171 .0044 .0284 -.0539 
fabricated metals -.0790 -.0880 -.0347 -.0895 -.1659 -.1107 
machinery -.0715 -.1090 -.0073 -.0050 -.0979 .0097 
electronics -.0157 .1090 .0561 .0897 .1879 .1483 
transport equipment .0602 .0068 .0889 .2637 .1818 .2955 
scientific and optical instruments -.0971 -.0104 .0189 -.1347 -.0512 .0235 
other manufacturing industries -.0681 -.0870 -.0678 -.1805 -.2314 -.2199 
electricity and gas .3659 .2770 .2127 .6789 .6976 .7752 
construction and public works .0272 -.0484 -.0350 .0015 -.1334 -.0843 
wholesale .0578 .0574 .0809 .0298 .0155 .0712 
retail -.0377 -.0489 -.0270 -.1399 -.1892 -.1580 
restaurants and cafés -.1229 -.1481 -.1828 -.3122 -.3884 -.4353 
hotels and pensions -.0307 -.0303 .0017 -.0504 -.0516 -.0273 
ground transport .0327 .0692 .0822 .2473 .3181 .2726 
sea transport and inland shipping .5189 .7283 .5281 .6490 .7642 .7120 
air transport .4623 .6102 .3384 .7144 1.0188 .8014 
transport services .4736 .3360 .3628 .4847 .3223 .3688 
communications .1366 .0665 -.0385 .3455 .4578 .5141 
banking .2966 .3022 .2866 .5185 .6313 .7235 
insurance .5928 .5701 .4982 .6948 .8061 .8510 
services supplied to firms .1194 .0727 .0283 .1735 .1184 .1141 
cleaning services -.1505 -.1655 -.2240 -.2644 -.3244 -.3332 
education .0544 -.0495 -.0382 -.1081 -.2130 -.1570 
scientific research institutions .0110 -.0047 -.0622 -.1798 -.1631 -.1970 
social and humanitarian services -.0978 -.1021 -.1302 -.3205 -.3119 -.3431 
employers and employees associations .1705 .1385 .1745 .0803 .0330 .1411 
cinema, theatre, radio and television .1410 .0733 .2104 .1940 .2330 .3550 
sports and recreational services -.0827 -.0635 -.0214 -.0724 -.0250 -.0088 
repair -.0411 -.1158 -.0248 -.1723 -.2895 -.1653 
other personal and domestic services -.0978 -.0414 -.1098 -.3325 -.3018 -.3832 

The unrestricted equation can be found in Table A-3.2 in this appendix 
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