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Chapter 1 

Introduction 

1.1 Motivation for the study 

The interest in the Portuguese labour market has widened in recent years. This interest was 
boosted by a good labour market performance after the mid-1980s compared to other western 
economies. Authors of recent empirical studies have used aggregate data and pointed to the 
role of wages for that performance. Others have asserted that a rigid dismissal legislation is 
backed by high wage flexibility (OECD, 1989, OECD, 1994a). Portugal reveals an abnormally 
high responsiveness of real wages to unemployment (OECD, 1994a). Such a sensitivity is often 
associated with the existence of a non-generous and very strict unemployment benefit system 
(OECD, 1989, Blanchard and Jimeno, 1995). In addition, it is well-known that wages in 
Portugal are low compared to other western economies. These lower wages reflect lower 
productivity of labour, which itself may indicate reduced levels of physical and human capital 
(see Branco and Me Ho, 1992). 

The 1980s was a period of structural adjustment during which Portugal joined the European 
Union (hereafter the EU) and embarked upon a path of liberalisation and modernisation of the 
economy. Awareness that the scarcity of physical and human capital had to be overcome in 
order to modernise led to the implementation of measures towards improving skills within the 
labour force and to economic restructuring. This was largely supported by structural funds 
from the EU for training, infrastructures and productive investment. These funds amounted to 
2.4 percent of the GDP in 1988 and in 1989, and rose to 2.7 percent in 1990. Moreover, a 
programme of deregulation of the economy was initiated as was the privatisation of public 
companies. 

The wage structure arguably reflects the functioning of the labour market and changes 
occurring in the economy. Although various studies exist at a microeconomic level for 
Portugal, research in this area has just begun. For instance, Psacharopoulos (1981), Silva 
(1985), Kiker and Santos (1991), Sâo Pedro and Baptista (1992), Santos (1995) and Kiker et 
al (1997) calculate the returns to education. With the exception of Santos (1995), each of these 
studies examines a single year. Cardoso (1997) examines the evolution of overall wage 
inequality. Her study concludes that inequality was high and rising throughout the 1980s. 
These results are in line with those in Rodrigues (1994), but they contrast with Gouveia and 
Tavares (1995), who claim a reduction of wage inequality. 

The wage structure in Portugal and its evolution certainly requires further investigation. 
Moreover, a comparison with available results of other countries seems appropriate as well. 
This study collects comparative empirical evidence and aims to give a comprehensive picture 
of the process of wage formation in the Portuguese labour market. For that purpose, it 
examines the wage structure and wage inequality during the 1980s and early 1990s, 



particularly the years 1982, 1986 and 1992. This time period is important because the study 
captures the situation four years prior to joining the EU, the situation at the time of entering 
the EU (1986), and the situation six years later. It is also noteworthy that the study is 
consistent in that we use the same data source and the same estimation procedures over the 
research period. Obviously this is a desirable condition if one wants to make intertemporal 
comparisons. 

There is yet no standard view on how to model wage formation and what the dominant 
motives are in determining the outcome. For instance, on one side, the standard competitive 
model states that in a market economy, wages correspond to equilibrium prices which are 
determined by the forces of demand and supply of labour. Wages are an instrument guiding the 
allocation of resources. Firms hire workers up to the point where their marginal productivity 
equals the wage rate, labour is freely mobile, and in the long-run the labour market clears. In 
equilibrium the marginal productivity of labour in different uses is equalised. Apart from 
compensating differentials, wage differences among workers would indicate differences in the 
amount of human capital. On the other side, labour economists have increasingly realised that 
the labour market equilibrium can differ from the competitive one. In particular, wage 
structures may deviate from those predicted by a competitive equilibrium, because they are an 
instrument for the firm in that they provide an incentive for employee effort, they can reduce 
turnover costs, or they can act as a selection device (for a survey of these developments, see 
Hartog and Theeuwes, 1990). Moreover, wages are largely a result of negotiations and will 
reflect differences in bargaining power between workers and management as well as the 
organisation and the goal of the negotiations. Indeed, the wage structure probably reflects a 
complex process involving market forces, union bargaining, firm policies, institutional 
constraints, imperfect markets, matching of workers to jobs, and randomness. 

This study distinguishes between wage differences arising from competitive and non
competitive forces. Within the competitive effects, the returns to education will receive 
particular emphasis. The size and evolution of this indicator may be especially interesting to a 
country whose educational attainment is fairly low when compared to other western 
economies. Investment in education is often seen as a key factor for enhancing productivity. 
Portugal is typically characterised by a low level of education within the labour force, and it is 
mostly believed that developments in education are critical to bringing productive capacity and 
(ultimately) wages more in line with those of other EU countries. However, in economic 
theory, education is an investment in which individuals or families exchange the present for 
future consumption. Therefore, one must expect that the rate of return on education 
investments plays an important role in determining educational attainment and participation. In 
addition, understanding of the size and movements of the rate of return to education seems 
important for policy makers. This study pays special attention to the evolution, potential 
biases, and heterogeneity of the returns to education; the contribution of these returns to wage 
inequality is also examined. Within the non-competitive effects, we particularly focus on 
industry affiliation and bargaining regimes (but also on firm size). The findings are tentatively 



linked with a description of the Portuguese institutional setting and to changes occurring in 
Portugal during the period of examination. They are also compared with results available for 
other economies. 

1.2 Layout and an overview 

The layout of the study is as follows. Chapter 2 contains background information on the 
developments taking place in Portugal over the last decades. It focuses on economic growth, 
employment, institutional aspects of the labour market, and the educational system. The latter 
two issues receive special emphasis. 

A first look at the wage structure is provided in chapter 3. This chapter acts as a diagnostic 
device and has several goals. We first examine the evolution of overall wage inequality. Next, 
we investigate the development of the returns to human capital variables (i.e. education, 
experience and tenure). Third, we examine the extent to which differences in human capital are 
sufficient in explaining differences in wages across individuals or whether non-competitive 
effects are also operative. Within the non-competitive effects, inter-industry wage differentials 
are examined in great detail. Finally, whenever possible, comparisons with other European 
countries and the U.S. are provided in order to show the position of Portugal in relation to 
other economies. The chapter concludes that overall wage inequality has increased over time. 
Returns to education have also increased. Moreover, wage-effects associated with industry 
affiliation and firm size are quite high according to international standards. 

Chapter 4 focuses on returns to education. Typically, empirical applications of wage 
equations have relied on ordinary least squares (OLS) estimators. However, it has been argued 
that OLS estimates of the rates of return to education may be biased because they are unable to 
isolate the contribution of education from the contribution of unobserved ability to earn. 
Another related problem follows from the recognition that education is a potentially 
endogenous variable in the wage function. It has also been argued that measuring education 
with error might be a serious problem. Each of these problems violates the OLS assumption of 
non-correlation between the error term and regressors. In chapter 4 we compare OLS, IV and 
two-step method estimates. On average, the results seem to indicate that OLS returns to 
education are as high or higher than those obtained from alternative estimators. 

Chapter 5 deals with education and jobs. In the standard human capital wage equation 
wages are determined by individual characteristics. Job characteristics are the major 
determinants in segmented labour market theories. Assignment models combine individual and 
job characteristics and emphasize the existence of an assignment problem in the labour market. 
The chapter is centred on a symmetrical treatment of the educational component of labour. The 
chapter reveals that there are discrepancies between education actually attained by the 
individual and that which is required in the job he or she performs. These deviations imply 
heterogeneity in the returns to education: they depend on the job where the individual ends up 
in the labour market. Neither the individual's education nor the education required for the job 

3 



are alone sufficient for determining wages. They must be considered jointly. In addition, the 
evolution of the returns to education should not be interpreted only in terms of mean values of 
actual and required education. Finally, the evolution of the returns to required (adequate) 
education has contributed substantially to the overall increase of wage inequality. A second 
major contribution to the increase in inequality is given by the dispersion of the residuals in the 
wage equation. 

Another way of uncovering heterogeneity in the returns to education is through the use of 
quantile regressions. Using this technique allows us to assess whether the returns to education 
are equal across the entire conditional wage distribution (as implied in the ordinary least 
squares estimation). This issue is addressed in chapter 6. The results indicate that the effect of 
education is not uniform across the entire distribution: they tend to increase with the quantile 
levels, although exceptions do exist. Restricting to "the mean effect" hides this heterogeneity. 

Chapter 7 analyses rates of return on human capital in the region of Lisbon and the rest of 
the country. We apply an assignment model of heterogeneous workers to heterogeneous jobs. 
The model predicts a high return to human capital being associated with similar workers being 
assigned to more complex jobs. This implication is supported by the data. As will be discussed 
there, Lisbon and the Tagus Valley has historically had more advanced technology; it is the 
centre of modernisation where new technologies requiring highly skilled labour are introduced. 
Equally skilled workers receive more complex jobs in the high-tech economy emerging in 
Lisbon than in the rest of the country. 

Chapter 8 concentrates on a particular aspect of the institutional setting. It analyses the 
effect of the bargaining regime on wages. Most studies on the role of collective bargaining to 
wage formation have been concerned with wage differentials or differences in the wage 
structure between unionised and non-unionised workers. However, the structure of bargaining 
actually involves different types of arrangements in Portugal and elsewhere in Europe. 
Furthermore, the wage-effect of negotiated contracts goes far beyond union membership and 
beyond firms represented at the bargaining table. Therefore, the estimation of wage 
differentials between union and non-union members, or even firms represented and not 
represented in the negotiations may be meaningless. In this situation the analysis should 
distinguish whether the unit of analysis is covered by a collective bargaining contract rather 
than simply portray a dichotomy between union and non-union members. In addition, the type 
of bargaining regime coverage should be taken into account. Although there is extensive 
literature on union bargaining effects in countries with a dichotomous structure such as the 
U.S., empirical work that acknowledges the bargaining regime structure in other countries is 
scanty. Chapter 8 aims to contribute to this scarce literature. In some cases, wage mark-ups 
between bargaining regimes are substantial. Moreover, the wage structure differs according to 
the bargaining regime. 

Finally, the main conclusions and issues requiring further research are summarised in 

chapter 9. 



Chapter 2 

A characterisation of the labour market and the educational system 

2.1 Economic orientation: from intervention to liberalisation 

The Portuguese economic structure has been subjected to profound transformations over the 
past fifty years. After the Second World War it developed from a rural economy to a service 
economy. Although the industrial era began late, the changes were rapid. Here, we will only 
consider the post-war period strictly for historical purposes, although references to earlier 
dates or events might be mentioned briefly to clarify the scenario. As an upper boundary we 
have decided on the early 1990s, especially 1992, because this is the latest year for which we 
use data on the structure of wages. 

It is generally accepted that the Portuguese economic take-off occurred during the post-war 
period. The late forties and early fifties marked the beginning of the industrialisation of 
Portugal. The country was then ruled by the Estado Novo legacy which had been created after 
the 1926 revolution. This led to a very long right-wing dictatorship whose main legal principles 
had been put forward during the 1930s. The political regime distrusted competitive markets, so 
it adopted protectionist policies and asserted stringent control over the economic agents. 
Economic activities were protected through a deliberate licensing policy called industrial 
conditioning. This promoted the emergence of a few but big economic industrial groups 
engaged in several types of production. An economic upsurge occurred during the 1960s and 
coincided with a stronger international integration of the Portuguese economy. 

But circumstances were not without critics at that time. Lack of freedom, high illiteracy, 
meagre living conditions, and international isolation due to the colonial war were conditions of 
the period. The revolution occurred within this context in 1974 and led to the implementation 
of a democratic regime and, consequently, to many institutional changes. A collectivist agrarian 
reform and a large-scale nationalisation of the industry and services occurred after the 
revolution. This led to the elimination of the big private economic groups. The nationalisation 
program practically included the entire financial system (commercial banks and biggest 
insurance companies) as well as some transportation companies and many large industries such 
as chemicals, petrochemicals, cement, steel, shipbuilding, and others. The government also 
implemented price controls, restrictive public procurement policies and a large number of other 
regulations which obstructed the entry of new firms in specific sectors. This substantially 
enlarged Portugal's sheltered sector 

The country requested membership into the EU in 1977 and joined at the beginning of 1986. 
Along with the process of integration in the EU, there were clear efforts to diminish the state 
presence in the economy and expose a greater portion of the economy to market forces. Since 
the mid-1980s, privatisation and public utility deregulation have gone hand in hand with the 
adoption of measures to expose the private sector to competitive pressure. Highlights of this 



process have been the end of the crawling peg devaluation of the national currency, decontrol 
of prices for goods and services (with a few exceptions), eased entry in some markets, and the 
beginning of a vast process of privatisation began in the late-1980s. This led to a process of 
restructuring in many public and private firms. A law passed in 1988 allowed for the 
transformation of public enterprises into corporations in which the state would retain the 
majority of total equity. A 1990 law permitted full privatisation of public companies. The 
impact of this liberalisation of the economy is visible in some sectors. For instance, financial 
market deregulation began in 1984 and gathered pace after accession to the EU. In the 
process, credit ceilings were abolished, deposit rates freed and restrictions on opening banks 
and bank branches were eased. As a consequence, the number of banks operating in Portugal 
more than doubled between 1983 and 1992, and the number of bank branches more than 
tripled. The entry of foreign banks contributed markedly to this growth (OECD, 1994a). Other 
sectors subjected to deregulation were, for instance, retail trade, telecommunications, 
electricity, and transport. In summary, the mid-1980s marked the beginning of a new period 
during which Portugal joined the EU and embarked on a liberalisation path of its economic 
activity. The liberalisation and privatisation process represented a turnaround in policy 
orientation compared with the earlier decades of heavy government intervention. However, it 
is worth mentioning that within the scope of this study the process had only just begun and was 
far from complete in 1992. Indeed, the privatisation process was delayed and by 1992, the 
impact on the economy was below that which had been initially proposed. 

2.2 Labour market indicators and structural aspects 

2.2.1 Population, employment and economic structure 

The 1960s are characterised by an enormous rate of legal and clandestine emigration from 
Portugal to other European countries. The economic situation as well the desire to avoid the 
armed forces have usually been mentioned as determinants for that emigration. Barosa and 
Pereira (1992) show that the Portuguese emigration rate is positively related with the income 
in destination countries and negatively related with the wages in Portugal. More than one 
hundred thousand people emigrated each year between 1965 and 1973 to EU countries 
(Barosa and Pereira, 1992). The majority of them were non-qualified manual workers, 
followed by the group of qualified manual workers. Most came from agriculture, others from 
industry and services. 

The revolution in 1974 marked the beginning of a new period. It had as an immediate 
consequence the independence of the colonies and the return of the settlers. This increased the 
population dramatically. Moreover, a deep decline in emigration occurred due to restrictive 
immigration policies adopted by the destination countries after the 1973 oil crisis. 
Consequently, the labour force increased significantly, but one must also consider the 



increasing participation of females in the labour market whose participation rate was 48.9%, 
52.9% and 58.9% in 1975, 1984 and 1992, respectively (see OECD, 1995, p. 127). 

Table 2.1 : Structure of civilian employment by industry (%) 

1960 1965 1974 1982 1992 

Primary 42.8 37.1 34.9 25.2 11.3 
(agric, hunting, forestry and fishing) 

Secondary 29.5 33.4 33.8 37.5 33.1 
mining and quarrying 0.8 0.7 0.5 0.6 0.5 
manufacturing 21.4 24.2 24.9 25.9 23.9 
electricity, gas and water 0.4 0.5 0.5 0.5 0.7 
construction 6.8 8.0 7.9 10.5 8.0 

Tertiary 27.7 29.5 31.3 37.3 55.6 
wholesale, retail, restaurants and hotels 7.5 7.4 11.1 12.0 19.8 
transport, storage and communication 3.7 4.0 4.1 4.1 4.8 
financing, insurance and business services 0.7 0.9 1.7 2.5 6.5 
community, social and personal services 15.8 17.1 14.3 18.8 24.5 

Source: OECD, Labour Force Statistics (several issues). 

A dramatic change occurred in the industrial composition of the employment; the country 
passed rapidly from an agricultural to a service economy. A particular feature of this process is 
that it apparently does not fit neatly with the typical march through industry. 

At the beginning of the 1960s Portugal was a rural country with at least 43% of the civilian 
labour force working in the primary sector. At that time the services were responsible for 28% 
of the employment. Although the primary sector still employed a significant share of the 
civilian labour force in 1974, it shrank during the sixties and early seventies. The structure of 
employment shows noteworthy changes since 1974, which are characterised by the continuous 
increase of tertiary activities and a decline of the primary sector. The latter decreased from 
34.9% of the total civilian labour force in 1974 to 11.3% in 1992; services increased by 24.3 
percentage points. Within the secondary sector most workers are employed in manufacturing. 
Here, one must highlight the importance of traditional industries such as wood and cork, 
paper, footwear, clothing, and textiles. The last three industries are composed mainly of small 
firms and are responsible for a significant share of the country's employment and exports. The 
textile and clothing industry accounted for nearly 16% of the manufacturing output and 31% of 
the manufacturing employment in 1989 (OECD, 1994a). These have been labour intensive 
sectors with a large number of workers possessing a low level of education. The services sector 
is dominated by trade, restaurants and hotels (tourism) on one side and by community and 
social services on the other side. These activities have expanded its share in total employment 
over time. 



The existence of regional differences is worth mentioning, however. For instance, 5.1 % of 
the employment in Lisbon and the Tagus Valley (hereafter LTV) in 1991 was in agriculture 
and fishing, 30.2% was in manufacturing and 64.7% was in services. For the remainder of the 
country, the distribution was 13.8% in agriculture and fishing, 41.9% in manufacturing and 
44.3% in services. Indeed, as the post-war industrialisation progressed, the dualism of the 
productive structure became apparent: many small firms which were intensive in unskilled 
labour and had an export-orientated strategy, coexisted with a few large firms belonging to 
domestic economic conglomerates embodying several activities and operating in modern 
sectors (e.g. chemical products, banking and insurance). The region of LTV captured most of 
the high-tech manufacturing and modern tertiary activities and became a centre of rapid 
transformation. Labour has flown from the countryside to the capital: in 1991, 33.4% of the 
population lived in LVT compared to 28.7% in 1970 and 22.6% in 1940.' 

The population is characterised by low educational attainment. In 1991, about 18.1% of the 
population between 15-64 years of age were illiterate or had no educational qualification. 
However, three decades earlier, the figure was 65.4%. Furthermore, more than 50.0% of the 
working age population had completed a maximum of four years of schooling in 1991, of 
which nearly 27.0% were in the 15-24 age group (see OECD, 1995). 

The relative delay of Portugal in terms of educational attainment if compared to other EU 
countries seems obvious after examining Figure 2.1. The education gap between Portugal and 
the other countries was wide in 1991. This is revealed in a far lower percentage of upper 
secondary and tertiary education graduates. 

Computations based upon the population census. 
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Figure 2.1: International comparisons of educational attainment in 1991 

A - Population 25-64 years of age by levels of education 
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Source: OECD (1993), Education at a Glance. The figures in panel A are for the highest level of 
education completed. Tertiary education includes non-university and university education. The average 
corresponds to the unweighted mean of all the countries included in the picture. 



2.2.2 Economie performance: growth and unemployment 

Industrial development was a policy on the forefront of Portuguese society during the 1950s 
and 1960s. This was conducted under restricted licensing so that national industry and new 
products were protected. The fomentation plans (six-year plans) were the main instrument of 
government intervention and orientation. 

Figure 2.2: Economic growth and the unemployment rate in Portugal 

t> ON r-
a ON ON ON ON ON ON ON ON ON ON ON ON ON ON o 

year 

Source: Commission of the European Communities (1993), European Economy, 55. 
GDP=Growth Rate of Gross Domestic Product at constant prices. 

The economy grew swiftly during the 1960s and, as in many other countries, the 
unemployment rate was very low: about 2.5% from 1964 until 1974. Emigration and armed 
forces enrolment can be indicated as buffers working on the supply side of the labour market. 
However, the demand for labour also likely shifted outwards in a period of rapid economic 
growth. Krugman and Macedo (1979) describe the macroeconomic situation in Portugal in 
1973 as one of excess demand in the labour market. 

However, unemployment became a problem after 1975 (when it rose to 4.0%) and reached a 
peak of 8.8% in 1985. The GDP growth rate also slowed since 1974, and was negative in 
1975, 1983 and 1984. The first oil price shock had a negative impact on the economy. 
Furthermore, the arrival of settlers from former colonies and the reduction of emigration 
shifted the labour supply rightwards. To protect employment, labour dismissals were tightened 
and layoffs prohibited. Many firms teetered upon bankruptcy and, although some were already 
bankrupt, closures were prevented either by workers taking over the management, the 
government extending credit, or by both solutions. Some firms also ceased or deferred wage 
payments, but the employees continued working to protect their jobs. A turbulent environment 

10 



in terms of external financing constraints resulted in the agreement and accomplishment of two 
stabilisation packages with the IMF (1978-79 and 1983-84). The crisis reached its peak in 
1985. 

Table 2.2: Standardised unemployment rates in selected OECD countries (%) 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Canada 11.8 11.2 10.4 9.5 8.8 7.7 7.5 8.1 10.2 11.2 
Belgium 12.1 12.1 11.3 11.2 11.0 9.7 8.0 7.2 7.2 8.0 
Finland 5.4 5.2 5.0 5.3 5.0 4.5 3.4 3.4 7.5 13.0 
France 8.3 9.7 10.2 10.4 10.5 10.0 9.4 8.9 9.4 10.4 
Germany 7.7 7.1 7.1 6.4 6.2 6.2 5.6 4.8 4.2 4.6 
Ireland 14.0 15.5 17.0 17.0 16.7 16.2 14.7 13.3 14.7 15.5 
Italy 8.8 9.4 9.6 10.5 10.9 11.0 10.9 10.3 9.9 10.5 
Netherlands 12.0 11.8 10.6 9.9 9.5 9.1 8.3 7.5 7.0 6.7 
Portugal 7.8 8.4 8.5 8.4 7.0 5.7 5.0 4.6 4.1 4.1 
Spain 17.0 19.7 21.3 20.8 20.1 19.1 16.9 15.9 16 18.1 
Sweden 3.5 3.1 2.8 2.7 1.9 1.6 1.4 1.5 2.7 4.8 
United Kingdom. 12.4 11.7 11.2 11.2 10.5 8.6 7.2 7.0 8.8 9.9 
United States 9.5 7.4 7.1 6.9 6.1 5.4 5.2 5.4 6.6 7.3 
Source: OECD (1994) Quarterly Labour Force Statistics, No. 3. 

Conversely, an upturn marks the period following 1986 (up until approximately 1990). The 
financial external constraint was stabilised, the unemployment rate decreased, and the GDP and 
total employment grew remarkably. The accelerating growth of the international economy as a 
whole and the act of joining the EU may have contributed to such a performance. For instance, 
Portugal benefited from significant funding from the EU and free access to EU markets added 
to a rapid expansion and employment growth in the textile and clothing industry (see OECD, 
1996, p. 10 and 83). Between 1986 and 1990, the GDP growth rate was higher and the 
unemployment rate was clearly lower than the EU average (see Table 2.2). By the early 1990s 
the economy was near to full-employment. 

2.2.3 Restrictive labour legislation but high wage flexibility 

Since approximately the late 1960s, the individual employment contract had been regarded as 
permanent. This view was strengthened by new legal measures implemented after 1974 
(Fernandes, 1993). However, legislation on fixed-term contracts was published in 1976. The 
creation of this type of contract was meant to introduce greater flexibility. Although these 
contracts were to be considered as exceptions, they became widespread (non-permanent 
contracts accounted for approximately 20% of the total employment in 1983). As a reaction, 
new legislation published in the late 1980s imposed additional restrictions on temporary and 
term contracts regarding maximum duration, number of renewals, and severance payments. 
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The majority of workers have permanent contracts. The regulations remain strict at this level 
and the preference for permanent contracts is obvious within the legislation. However, the 
number of short-term contracts nevertheless increased during the 1980s. Portugal and Spain 
had the two highest rates of temporary contracts in 1991 within the EU countries, despite 
being the strictest countries concerning regulatory constraints in hiring with temporary 
contracts. This apparently counter-intuitive fact is better understood when it is realised that 
these countries also have more severe constraints on the dismissal of workers with permanent 
contracts (see Bentolila and Dolado, 1994, p.61). 

Although some restrictions were imposed on individual dismissals before 1974, it seems that 
the employer had a large scope to dismiss anyway. However, this capacity for dismissal 
changed significantly after 1974. There was a clear shift towards tighter legal protection for the 
employee. Legislation published in 1975 and 1976 prohibited dismissals without just cause. 
This possibility was restricted to cases of personal misconduct. A law passed in the late 1980s 
introduced more flexibility by adding economic grounds. It permitted a single job to be 
eliminated and the workers dismissed for necessary economic, technical or structural reasons. 
It also facilitated the resolution of severance pay disagreements. Nevertheless, the dismissal 
must stem from conditions beyond the control of the employer and must be based on urgent 
need. It is also necessary to comply with a series of requirements and provide the employee 
with a severance payment. Collective dismissals are also possible. 

Typically, the Portuguese legal framework regarding dismissals is considered to be quite 
strict.2 This has been put forth as one explanation for a high rate of short-term labour contracts 
in an attempt to circumvent the overprotective conditions of permanent contracts. In fact, the 
employers organisations assessed the importance of obstacles to the termination of 
employment contracts as being "fondamental", but they regarded the regulatory constraints on 
fixed-term employment contracts and temporary work as "minor or insignificant" (IOE, 1985, 
referred in Emerson, 1988). 

Although the legislation on dismissals is considered to be restrictive and likely to create 
employment rigidity, it is apparently coupled with a high aggregate wage flexibility. Such a 
high flexibility has been indicated as the reason for an apparently good performance in terms of 
employment (see OECD, 1989, OECD, 1994a). In particular, recent studies by Luz and 
Pinheiro (1993 and 1994) point to a high responsiveness of real wages to unemployment. 
There is also evidence that in Portugal, "real wage growth is more sensitive to changes in 

2 Grubb and Wells (1993) ranked Portugal as the most restrictive country in the EU with regard to individual 
dismissals. However, in practice the situation is probably more flexible than what the existing law on 
dismissals allows. Apparently, there is a high duality: those working in specific sectors and firms (e.g. 
banking, public administration, and others) have secure and good jobs, while a large portion of workers in 
other sectors are under precarious contracts and can easily be dismissed (see Neves and Rebelo, 1996, p. 
122). 
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unemployment than elsewhere in Europe" (OECD, 1994a, p. 17).3 A low unemployment 
benefit has been suggested as a potential cause for a high response of wages to labour market 
conditions in Portugal despite high employment protection (see Blanchard and Jimeno, 1995). 
Indeed, the unemployment benefit system is not generous and entitlement is very strict. In 
1988, only 22% of the registered unemployed received unemployment benefits (OECD, 1989, 
p.67). 

There is also evidence of flexibility at the firm level in establishing wages. A recent study by 
Cardoso (1997) concludes that wage policies pursued by the employer are important for wage 
determination. Wage differentials across employers are sharp (Cardoso, 1997, p. 137). This 
may very well be linked with available evidence showing that collectively bargained wages 
regularly drift from those agreed upon at the industry level (Aperta et al, 1994). However, 
typically collective bargaining at the industry level is not supplemented by further negotiations 
at the firm level by local unions. Therefore, management largely determines local pay increases. 
We will return to these institutional aspects in section 2.3. 

It is also worth mentioning that the statutory minimum wage was not obligatory for all firms, 
thus allowing for further flexibility. The minimum wage was created after the revolution in 
1974 and distinguishes between agriculture and services and industry. In 1986 it corresponded 
to 49.9% of the average manufacturing wage. These figures were 73.5% and 72.3% for the 
Netherlands and France, respectively (Burda and Wyplosz, 1993). However, firms were 
allowed to pay wages below the minimum fixed for their activity until only recently. This could 
legally occur if they employed fewer than six workers (this possibility was revoked in 1991). It 
could also occur under specific authorisation by the government if they employed fewer than 
fifty workers (this threshold was lowered until it was repealed in 1991). 

2.3 Industrial relations 

2.3.1 Social partners and collective bargaining 

It is generally accepted that the institutional environment concerning the process of collective 
bargaining in Portugal can be understood within particular periods of Portuguese history. The 
period before 1974 is clearly an historical benchmark. The Estado Novo, established from a 
revolutionary process in 1926, introduced deep changes in labour market rules and institutions. 
Despite minor modifications after 1969, most of those rules were maintained until the 
revolution in 1974. The publication of the Estatuto do Trabalho National (National Statute of 
Labour) in 1933 was perhaps the main document regarding the regulation of labour relations 
for approximately forty years. All succeeding legislation on collective bargaining or individual 

A series of papers presented at the workshop The Portuguese Labour Market in International Perspective 
(Lisbon, July 1997), sponsored by the Banco de Portugal, the Fundaçào Luso Americana para o 
Desenvolvimento, and the Universidade Nova de Lisboa, point to a high real wage flexibility in Portugal. 
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work relations was based upon it. It embodied the main doctrine of the new regime. Solidarity 
and cooperation were considered obligatory for the national interest. Lock-outs and strikes 
were forbidden. The government controlled trade union activity and negotiations were 
structured to maintain solidarity and the national interest. 

With regard to labour market institutions, it was possible to distinguish among three levels. 
The structure had trade unions at the lowest level for workers and grémios for employers. 
Trade unions were required to be organised by geographic region (district) and, within these, 
by profession. This resulted in a very fragmented structure. Unions could be organised at an 
intermediary level in uniöes and federations, but not in national confederations. At the highest 
level were the corporations organised at a national level and consisted of a combination of 
employers and workers organisations belonging to the same industry branch. The main aim of 
this merged structure was to guarantee cooperation and solidarity among workers and 
employers organisations. To maintain unity, the existence of more than one trade union and 
grémio in each region for each category of workers and employers was illegal. The existing 
organisation not only represented the workers or affiliated employers but also the category as a 
whole. 

The government controlled the organisations described above and collective agreements were 
administratively controlled and evaluated in terms of merit. Despite measures introduced in 
1969 towards a more liberal structure, collective bargaining was tightly controlled by the 
government until 1974. Union membership was high in the industry and services. Union 
membership in 1969 was 59.0% (Pinto and Moura, 1973). Although unionisation was not 
obligatory, the payment of union dues was very often required, regardless of whether the 
worker was unionised or not. 

The 1974 revolution introduced a new period. The corporations and their joint structures 
were abolished. The right to strike was recognised and regulated in 1974. The Estatuto do 
Trabalho Nacional was revoked by the end of 1975. The revolutionary period of 1975 and 
1976 was rife with legal measures regarding the labour market. The so-called lei sindical 
(trade union law) was published in 1975 and, among other things, regulated the creation and 
the rights of the workers organisations. This law required the unicidade sindical (union unity), 
thus establishing the existence of a single union for each category of workers. These categories 
would embody workers with the same profession, activity and region. Another 1975 law 
legalised a workers confederation (the CGTP), which was to be unique and thus strengthen the 
unity. A law on the formation of employers organisations was also published in 1975. 
Collective bargaining legislation was also passed that year but it was meant to be transitional. 
New legislation passed in 1976 attempted to clarify the rules and process of bargaining. 
Another law on collective negotiations was published in 1979 and is still in force despite some 
amendments. The union unity was replaced by multi-unionism during the second half of the 
1980s. This allowed for more than one workers organisation at every level in terms of 
geography, sector and profession. As a result, a new workers confederation (the UGT) was 
founded in 1978. 
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Nowadays, the law recognises the freedom to form trade unions, uniöes, federations, and 
confederations. Trade unions can be organised at an intermediate level into federations 
established on a sectoral or professional basis. They can also be organised into uniöes, which 
have a regional basis and normally embody several industries. Trade unions, federations and 
uniöes can be associated at a top level into confederations. 

There are two workers confederations (UGT and CGTP) and a significant number of 
independent trade unions. The two existing confederations are organised along political lines. 
However, the differences between them go beyond the ideologico-political polarisation. They 
are also differentiated by the organisation of the affiliated trade unions. This becomes clear 
when we look at the regional vs. national or industrial vs. professional scope of the affiliated 
trade unions. The UGT founded its own trade unions primarily at a national level. It has 
federations but it does not have uniöes. Indeed, this confederation is essentially made of trade 
unions without intermediate organisations. The CGTP is based on many small trade unions 
organised by districts.4 These are developed by the industries into national federations. These 
trade unions are also organised on a regional level into uniöes. The trade unions affiliated with 
the CGTP are mostly assembled at the industry level. Organisation at the level of profession or 
category is the norm in the UGT, although the number of industrial trade unions is quite high 
in this confederation. Independent trade unions are fundamentally established by profession or 
category and at a national level. There are few industrial trade unions within this group. Pinto 
(1990a) reports that the CGTP encompasses 150 trade unions, the UGT contains 49, and 160 
independent trade unions do not belong to any confederation. 

There are few constraints to starting a union and there is a fragmented trade union structure. 
Unions exist within a municipal, regional, or national scope, and others are organised by 
industry or profession. Many overlapping trade unions compete for identical workers. This 
competition for similar workers may have been strengthened by the existence of two 
confederations organised along political lines, but it may also be due to a high number of 
independent trade unions. Multi-unionism and fragmented collective bargaining arrangements 
are two marked features of Portuguese industrial relations. 

A study by Cerdeira and Padilha (1990) reveals that 50.5% of the trade unions from the mid-
1980s had 1.500 or fewer affiliated workers. Only 5.5% of the trade unions had more than 
20.000 members. 75.7% of the trade unions was below the average size (four thousand 
members). Large and all-encompassing trade unions are not predominant in Portuguese 
industrial relations. 

There is no good data on union membership in Portugal (trade unions are not required to 
report their membership). A study by Cerdeira and Padilha (1990) provides a membership rate 
between 50.2% and 52.6% for 1985. The OECD (1994b) provides values of 60.8% (1978), 

This is the result of historical and political reasons. The New State required trade unions to be organised on 
a regional and professional basis. A significant portion of the trade unions affiliated with the CGTP-IN were 
founded during that period. Despite a process of "verticalizaçào" (integration of some occupational trade 
unions into industrial trade unions), after the revolution the regional basis remained unchanged. 
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60.7% (1984) and 31.8% (1990). Table 2.3 reveals that the rate of unionisation probably 
dropped after the 1974 revolution and averaged 52.4% between 1974 and 1978. This period is 
marked by single-unionism. It seems that the establishment of the multi-unionism during 1978 
(and consequently, the emergence of new trade unions and a new workers confederation) 
might have positively impacted the unionisation rate, which averaged 58.8% between 1979 and 
1984. However, following a trend experienced in other countries, the rate of unionisation 
dropped after the mid-eighties. The average is between 50.5% and 52.6% in 1985/86 (Cerdeira 
and Padilha, 1990). 

The figures in OECD (1994b) of 60.7% in 1984 and 31.8% in 1990 listed above indicate a 
sharp drop in the rate of unionisation during the eighties. Comparisons with other European 
countries lead us to conclude that until the mid-1980s, unionisation rates were lower than 
those in Denmark and Sweden and higher than in France, Italy and West-Germany. However, 
the data in OECD (1994b) ranks Portugal as having a low level of unionisation in 1990 if 
compared to other countries. 

Table 2.3: Union membership in Portugal and other European countries (%) 

Countries 1960 1970 1980 1985 1990 

Austria 63.4 62.1 58.4 57.9 46.2 

Denmark 63.1 64.4 79.8 82.2 71.4 

France 19.3 21.3 17.3 14.5 9.8 

West-Germany 34.7 32.8 36.0 34.3 32.9 

Italy 25.0 32.2 43.7 35.5 38.8 

Portugal 59.0 (a) 52.4 (b) 58.8 (c) 50.5-52.6 (d ) 31.8 

Sweden 69.4 66.4 78.2 80.3 82.5 

U.K. 44.2 48.5 52.9 45.8 39.1 

Source: Cerdeira and Padilha (1990) for the values of 1960, 1970, 1980 and 1985. For the other European 
countries, the authors used the data of Visser (1987); (a) Portuguese data for 1969 was based on Pinto and 
Moura (1973); (b) Estimated average value for the period 1974-78; (c) Estimated average value for the period 
1979-84. (d) Estimated average value for the period 1985-86. The values for 1990 are from OECD (1994b). 

The rate of unionisation depends upon economic activity. According to the data in Cerdeira 
and Padilha (1990), the lowest rates are found in sectors such as agriculture, construction, 
mining and quarrying. The highest union memberships exist in banking and insurance (around 
99%). It is also very high in other concentrated sectors of manufacturing and services such as 
transport and communications, electricity, chemical products, food, beverages, and tobacco: 
above 70%. Textiles, clothing and footwear industries also have union membership above 
70%. 
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At the bottom level employers organisations are composed of sectoral associations; at the 
intermediate level they are comprised of uniöes and federations which are arranged at the top 
level into confederations. There are three employer confederations divided on the basis of 
broad economic activity: trade (CCP), industry (CIP), and agriculture (CAP). The CAP at one 
time represented 76 regional farmers associations, 16 specialised associations and 12 
cooperatives. The CIP represented 76 regional or sectoral associations. The CCP had 137 
associations (Pinto, 1990a). It is noteworthy that the organisation of the employers 
associations plays a crucial role in defining the bargaining unit in Portugal. These are normally 
organised at the sectoral-regional level. Furthermore, they are very fragmented within 
industries and across regions. 

The right to bargain and sign collective agreements is recognised and permitted at all levels of 
the employers and workers organisations described above, as well as to the firm. However, the 
main workers organisations involved in negotiations have been trade unions and federations. 
On the employer side, the agents involved in negotiations have been the sectoral associations 
or the enterprise. The trade unions or their federations normally initiate the bargaining process 
by submitting a proposal. 

Although the employers and workers confederations as well as uniöes can negotiate and sign 
collective contracts, they have not done so. They may, however, have a role during the 
negotiations, particularly as advisors to the participating organisations. More recently, the 
confederations can discuss issues at the level of the Economic and Social Council. However, 
the power within the workers and employers organisations is quite decentralised and as a 
consequence, base unions and the associations are extremely influential in the negotiations. 

With the possible exception of public enterprise, the law does not hinder negotiations at any 
level. The initiator can freely choose an interlocutor in its interest (e.g. a firm, a set of firms, or 
an employer association).5 Negotiated contracts may have a regional or national scope; that is, 
industry-level negotiations may be different from one region to another or may be nation-wide. 
They can also include all workers of the sector or firm {vertical contracts), or only specific 
occupational groups {horizontal contracts). The number of horizontal contracts is significant 
(see MESS-DE, 1991, MESS-DE, 1994a). This is mostly due to a large number of profession-
based trade unions. Indeed, the fragmentation of collective bargaining in industrial vs. 
professional contracts is strong. If we also consider the division of negotiations into districts as 
well as the confederate tendency of the trade unions (or their federations), the fragmentation 
would increase significantly. 

Public enterprises may be impeded from negotiating jointly with private companies because of the so-called 
autonomizaçào of the negotiations. This means that if public and private enterprises co-exist in a branch of 
activity, the government may impose independent negotiations on the public enterprises. The autonomizaçào 
has been used in a limited number of cases, but is nowadays considered as an unusual device. Furthermore, 
public enterprises cannot be affiliated with the ordinary employers organisations (see Fernandes, 1994 p 
120). 
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A worker is covered by a specific collective agreement if and only if he or she is affiliated 
with the respective workers organisation and the firm where she works or its association has 
signed the contract, but despite this constraint, most Portuguese workers are covered by some 
type of bargaining regime. Only 1.9% and 1.3% of the workers were considered as uncovered 
by any regime in 1987 and 1991, respectively. This is because the government widely extends 
negotiated contracts to otherwise uncovered workers and/or firms within the bargaining unit 
through a mandatory extension. 

The institutional setting yields three relevant bargaining regimes in the private sector and 
public companies. First, a company can negotiate its own collective agreement with one or 
several unions (single-firm contracts). Second, several companies can form a coalition and 
negotiate together with the trade unions (multi-firm contracts). Third, employers associations, 
normally organised at the industry level may negotiate with the trade unions (sectoral 
contracts). The government can use compulsory regimes to regulate working conditions and 
wage setting if negotiations fail or in the absence of workers organisations. These regimes are 
imposed by the government and do not result from direct negotiations between workers and 
employers organisations. 

Typically, collective negotiations occur at the industry or firm level. However, within these 
bargaining units, a contract can have a regional or national - and a vertical or horizontal -
scope. Most of the workers are covered by (vertical or horizontal, national or regional) 
industry contracts. Indeed, only a few of the largest firms negotiate at the firm level. These are 
- or were - mostly state-owned companies. Trade unions have sought to negotiate contracts 
with large private employers, but the employers' policy has been to avoid developing 
negotiations at this level (see Pinto, 1990b, p. 255, or Barreto, 1992, p. 472). 

Collective bargaining normally determines minimum wages for each category or group of 
workers. Negotiated contracts are not ordinarily supplemented by local collective negotiations, 
but employers can, at their discretion, mostly pay above the agreed floors. For instance, Aperta 
et al (1994) reported that wage drift was widespread and it significantly increased during the 
late 1980s (see Figure 2.3). 

It is also noteworthy that the data in Figure 2.3 exhibiting a strong increase in wage drift 
correspond to the years immediately after joining the EU when there was strong economic 
expansion and the labour market functioned at nearly full-employment. Another feature 
concerning wage drift from 1987 to 1991 is that it was more pronounced in skilled and highly 
skilled workers than with semi-skilled and unskilled workers (Aperta et al, 1994). A shortage 
of high-skilled workers may be the cause. This casts doubt on the efficacy of the trade unions' 
equality-strategy, due to the employers' leverage power to apply upward adjustments. 

6 In the Scandinavian countries or Italy, local unions bargain at the firm level over local wage increases. This 
normally results in wage drift. Contrary to what happens in these countries, agreements negotiated at the 
industry level are not supplemented by collective negotiations at the firm level in Portugal. Instead, a local 
pay increase is set by local management (see Layard et al, 1991, p. 517-9). 
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Figure 2.3: Wage drift by economic activity 

Source: Data in Aperta et al (1994). 
Notes: (1) Wage drift corresponds to the percentage difference between actual monthly earnings, including 

subsidies and overtime pay, and those laid down by the collective agreement. 
(2) The numbering of some activities in the horizontal axis is due to the fact that some economic 
activities in the data source were split into more detailed industries or geographical areas. For these 
cases the divisions are: textiles 1 (cotton), textiles 2 (wool), wood 1 (serration and carpentry), wood 
2 (furniture), wood 3 (import and export), wood 4 (panels of wood), ceramic 1 (white clay), ceramic 
2 (red clay), retail 1 (Aveiro), retail 2 (Braga) and retail 3 (Setübal). 

2.3.2 The emergence of social concertation 

The Portuguese experience with social concertation is fairly recent. A unilateral intervention 
of the government towards constraining collective negotiations was very active until the first 
half of the 1980s. Before 1974, this was pursued within the legacy of the Estado Novo. After 
the revolution in 1974, stringent income policies (e.g. wage freezing and wage ceilings set by 
the government) confined negotiations. The measures were designed mainly to reduce inflation 
and improve external competitiveness. A turnaround at this level occurred in 1983. Firstly, 
firms were free to set wage increases. Secondly, the first steps were taken towards 
implementing social concertation mechanisms. 

The years 1983-84 marked the implementation of the current Portuguese neo-corporatist 
structures. The degeneration of the external balance forced Portugal to agree to a second 
stabilisation package (for 1983/1984) with the International Monetary Fund. The 



unemployment rate also reached 8.1% in 1983. Because the challenges and short-run costs of 
such a policy were evident, the collaboration of the social partners with the government was 
deemed to be very important (see details in Lopes, 1993). The virtues of neo-corporatism were 
divulged and its implementation was mostly supported. The Permanent Council of Social 
Concertation (henceforth PCSC) was created in 1984. The CGTP initially refused to sit on the 
council, but it accepted a seat after 1987. The Economic and Social Council (henceforth ESC) 
replaced the former PCSC after 1991. 

2.3.3 The level of centralisation in the collective bargaining scheme 

Corporatism is generally understood to be an institutional structure with joint decision
making and collaboration of employers organisations, workers organisations (or other 
organised interest groups), and includes the government in the formation of economic and 
social policies. Although no clear distinction is always made, corporatist decision-making is a 
much wider concept than the level of centralisation in bargaining. Calmfors and DrifBll (1988) 
define the latter as the extent of inter-union and inter-employer cooperation in wage bargaining 
with the other side. 

Table 2.4: Some rankings of corporatism/centralisation 

Country 
C&D B&S Blyth OECD (1997) 

Country 
(1988) (1985) (1979) Centralisation Coordination 

in 1980 in 1990 in 1980 in 1990 
Austria 1 1 1 3 1 1 1 
Norway 2 4 2 8 1 4 4 
Sweden 3 5 3 1 1 4 5 
Denmark 4 6 4 3 8 4 5 
Finland 5 7 5 2 1 7 5 
Germany 6 2 7 8 8 1 1 
Netherlands 7 3 9 8 8 10 10 
Belgium 8 8 8 3 1 10 10 

Australia 9 13 6 3 1 7 5 
France 10 11 11 8 8 13 10 
UK 11 10 12 8 14 15 16 
Italy 12 12 13 15 14 15 15 
Japan 13 9 10 17 17 1 1 
U.S. 14 15 15 17 17 18 17 
Canada 15 14 14 17 17 18 17 
Spain 3 8 10 10 
Portugal 15 1 13 10 
Notes:l=most corporatist/centralised. C&D=Calmfors and Driffill, B&S=Bruno and Sachs. The rankings by 
C&D (1988) and B&S (1985) also include Switzerland; the ranking by Blyth (1979) did not include 
Switzerland but do include New Zealand. Because of this, the numbers in the table differ in some cases from 
those in the original source but the ranking is fully preserved. The rankings in OECD (1997) also include New 
Zealand and Switzerland. 
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Several authors have developed rankings of national labour markets with respect to the 
degree of corporatism or centralisation (Blyth, 1979, Lehmbruch, 1984, Bruno and Sachs, 
1985, Tarantelli, 1986, and Calmfors and Driffill, 1988). The authors emphasize different 
factors comprising the process of collective bargaining, such as the level at which bargaining 
occurs, the extent of coordination within national trade union confederations and national 
employer organisations, the extent of unionisation, the degree of political and ideological 
consensus, and the existence of tripartite negotiations between the government and workers 
and employers organisations. According to those rankings, the wage bargaining systems of the 
OECD countries reveal great differences. Three of these rankings are summarised in Table 2.4. 
One extreme is represented by the U.S. and Canada with decentralised wage setting enacted at 
the level of individual firms. The Nordic countries and Austria have traditionally represented 
the other extreme by having highly centralised bargaining structures. Germany, Belgium, the 
Netherlands, Italy and France are between those polar cases and set wages mainly at the 
industry level. A trend towards more decentralised bargaining in most European countries in 
the last decade has reduced the differences somewhat, but they nevertheless seem to persist 
(see Calmfors, 1993). 

The bulk of collective bargaining in Portugal takes place at a sectoral level and the contracts 
are widely extended within the bargaining unit by the government (through mandatory 
extensions). From this perspective, the Portuguese setting would appear to be similar to other 
European countries such as the Netherlands and Germany, but upon further investigation we 
see that Portugal was not included in corporatism/centralisation rankings referred to by 
Calmfors and Driffill (1988), Bruno and Sachs (1985), or Blyth (1979). The OECD has made 
recent attempts, but it did not reduce the final conclusion to a single number. 

The OECD (1994c) classifies countries according to the level of bargaining (central, sectoral, 
or firm/plant) and coordination between bargaining units (lacking, limited or high) in the 
1980s. Portugal, the Netherlands, France, Denmark, Spain, Sweden, and Switzerland fall into 
the group of countries combining sectoral wage bargaining as the predominant form with 
limited coordination between bargaining units.7 Despite broad similarities among these 
countries, they may also show relative differences (a comparison of the institutional settings 
among these countries can be found in Hartog and Theeuwes eds., 1993). For instance, 
sectoral agreements are also predominant in the Netherlands. "In contrast, occupational 
bargaining and occupational agreements are very rare occurrences in the Netherlands and are 
of marginal importance only. This reflects, of course, the marginal existence in the Netherlands 
of occupationally delimited trade unions" (Korver, 1993, p. 395). 

Although sectoral agreements are predominant in Portugal, many of them only have an 
occupational scope within the industry. This indicates that a large number of the Portuguese 

Other groups of countries are (1) sectoral level and lacking coordination: New Zealand ; (2) firm/plant level 
and lacking coordination: United States, Canada and United Kingdom; (3) central and limited coordination: 
Finland and Belgium; (4) central and high coordination Australia and Norway; (5) sectoral and high 
coordination: Austria and Germany; (6) enterprise/plant and high coordination: Japan. 
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trade unions are organised by occupation (around 39% of the trade unions in 1984); they 
negotiate separately with sectoral associations. And although the bulk of collective bargaining 
is performed at a sectoral level, there is often more than one contract within a sector differing 
by occupation, region, trade union affiliation or by combinations of these alternatives. Such a 
model has features differing from the more all-encompassing Swedish structure. 

Such differences may be translated into different positions in the corporatism (centralisation) 
ranking. For instance, France normally appears as rather non-corporatist and decentralised 
country when compared with the Netherlands, Denmark and Sweden. Denmark and Sweden 
are normally ranked as corporatist/centralised countries. The Netherlands is usually placed at 
the intermediate level or above the ranking average, although there is disagreement about its 
exact position. 
Further rankings were made in a document of OECD (1997). Here, the countries are ranked 

according to their levels of centralisation and coordination of collective bargaining. In the 
OECD definition, centralisation describes the locus of the formal structure of wage bargaining, 
thus using the notion of Calmfors and Driffill (1988). They identify three scenarios: the 
national or central bargaining between peak organisations which may cover the entire economy 
(centralised bargaining); negotiations between trade unions and employers organisations for 
particular industries or occupations (intermediate bargaining); and firm level bargaining 
between trade unions and management (decentralised bargaining). 

On the other hand, coordination is the degree of consensus among the collective bargaining 
partners. This relies on the notion of Soskice (1990), who uses the argument that bargaining 
may be well-coordinated even when it is decentralised.8 These rankings are also reported in 
Table 2.4. Although there are exceptions, the rankings for centralisation and coordination 
largely agree with those proposed by Calmfors and Driffill (1988), Bruno and Sachs (1985), 
and Blyth (1979). The most noteworthy difference is Japan, where high coordination is 
coupled with low centralisation. With respect to Portugal, a remarkable change occurred. 
According to the index of centralisation, the country shifted from low to high centralisation 
during the 1980s, but the shift in the coordination ranking is more modest: from low to middle. 

Although industrial relations became more centralised and coordinated in Portugal throughout 
the 1980s, this phenomenon requires further examination. There is further opportunity for 
coordination and centralisation. Our goal here is not to reduce all available information for 
Portugal to a single number in the corporatism/centralisation rankings. Rather than give the 
exact position on the scale, our aim is to add to the discussion the degree to which 
corporatism/centralisation best describes Portugal's labour market. 

Tripartite negotiations is the essence of the Portuguese corporatist centralisation. A neo-
corporatist setting was implemented in 1983-1984, but its role may still be limited in terms of 
income and wage policies. For instance, social pacts involving wage guidelines were signed in 

8 This argument is used by Soskice (1990) to change the position of some countries in Calmfors and Driffill's 
index. 
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1986, 1988, 1990, and 1992, but one workers confederation (CGTP) refused to sign any of 
them. The industry's confederation did not sign the pact in 1988. The workers confederation 
UGT initially signed the pact, but later reneged on it. 
Insofar as wages were concerned, social agreements merely set guidelines for the national 

average (proportional) wage increase. However, it is not apparent how this is distributed at the 
lower levels of negotiations. Furthermore, employers confederations have sometimes 
participated in social concertation but have shown little interest in concerted income policies. 
The employers' principal objective in tripartite negotiations has been to reform labour market 
legislation rather than to centralise pay (Barreto, 1992, p. 479). Given the very decentralised 
nature of employers and workers organisations, the confederate bodies lack the authority to 
enforce strict income policies on their affiliates. There are also many independent trade unions 
which do not belong to any confederation. We must also consider the fragmented and 
overlapping trade union structure, the fragmented employer associations, the management's 
freedom to pursue wage drift at the firm level, and the multiplicity of bargaining units lacking 
strong coordination. The institutional system allows for a high level of decentralisation and 
considerable flexibility to respond to differences in market conditions across narrowly defined 
industries, occupations and geographical areas. In practice, collective bargaining in Portugal is 
not as decentralised/uncoordinated as in the U.S., but it is also different from the 
centralised/coordinated Scandinavian countries. Although changes occurred at the collective 
bargaining level throughout the 1980s, the system may still be rather 
decentralised/uncoordinated. There is latitude for more concerted industrial relations. 

2.4 The educational and training systems 

Investment in education is often thought to be a key factor in the increase of productive 
capacity. If so, Portugal still faces cumbersome challenges at this level due to low educational 
achievement. Nevertheless, the purpose of this section is not to analyse the causes for a low 
educational attainment. Instead, it only summarises the evolution of some institutional aspects 
of the educational system. 

From the late 40s until the late 60s. Efforts towards industrialisation after the Second 
World War also affected the educational system. A reform in the late forties emphasized the 
technical stream in lower secondary education. Although technical education was a deliberate 
measure to produce qualified workers for industry, its role must not be exaggerated. The 
number of students enrolled in lower secondary education was always meagre compared to 
primary education. 

It was thought that the high illiteracy rate was unfavourable to industrialisation. Indeed, the 
expansion of technical education is contemporary with the expansion of primary education and 
a national campaign for adult education. Completion of the first three years of education 
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corresponded to the compulsory level up until 1956 when it was changed to four years, but 

only for boys. Four years of compulsory schooling for girls was introduced in 1960. In 1964 

six years of compulsory education became law (see chapter 4). 

The first half of the 70s. The early seventies are marked by a period of reform towards 

making education more efficient. The increase of compulsory education, the adaptation of the 

secondary education, and the expansion and diversification of higher education were necessary 

changes. In 1973 a set of technical courses were first implemented at the upper secondary 

education level. The reform was also designed to extend compulsory education to eight years 

and expand higher education. The new compulsory level was to be divided into two four-year 

stages. A set of polytechnics and the "new-universities" were proposed at the higher academic 

level. 

The second half of the 70s. This is the period immediately following the 1974 revolution. 

Economic crises, increasing worries about short-term economic adversity, political instability, 

and short-term governments dominated this period. The earlier attempts at reform had a weak 

effect (for example, compulsory education stayed at six years). Lower secondary technical 

education was abolished in 1975-76. A similar change occurred at the upper secondary level 

after 1978. Despite the expansion of higher education through the creation of new (regional) 

universities and polytechnic institutes, access to higher education was very competitive. The 

state almost completely monopolised higher education and available places were very limited. 

After 1978, fixed admission limits (numerus clausus) were introduced to handle the excess 

demand. These were usually determined by availability within existing facilities and students 

were screened in national entrance examinations. The result was tight rationing which left out 

many candidates.9 

The 1980s. During this period there was heated criticism of the educational system. The tight 

rationing in higher education and the absence of any professional certification for secondary 

education graduates called for rapid changes. The fact of high youth unemployment reinforced 

the need for change. By the early eighties various political parties proposed to design and 

restructure the educational system (see Teodoro, 1982). The re-establishment of technical 

education was necessary, not only in the national opinion, but also according to 

Higher education facilities were limited and access to this type of education became congested. Measures 
for reducing the demand for this type of education were implemented (for a detailed and interesting argument 
on the issue, see Grâcio, 1986). The creation of the civic service in 1975 required candidates to university to 
provide one year of service to society immediately after finishing the upper secondary (11 years of 
schooling). This was revoked in 1978 and a new year of education called Propedeutico was introduced and 
taught via television; fixed admission limits to higher education were introduced. In 1981 the "12th year" 
replaced the Propedeutico and fixed admission limits were maintained. 
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international organisations. The main concern of educational policy since the early eighties was 
to ease entry into the labour market, and to cool the demand for higher education (Gräcio, 
1986). First steps in the early 1980s introduced vocational courses in upper secondary 
education, but the initiative was unsuccessful in attracting students compared to the general 
stream. 

A law passed in 1986 framed the new structure of the entire educational system. It defined 
the main general principles of the reforms including the lengthening of compulsory schooling to 
nine years, curricula reforms, the adaptation of the educational management in order to extend 
participation to agents other than the state, recognition of the existence of technical and 
academic courses, and the role of private schools. 

The move to extend compulsory schooling to nine years (called basic education) resulted in 
three successive cycles of four, two and three years. The same law prescribed a secondary 
education of three years organised according to differentiated systems and including general 
and technical streams. 

The diversification of educational alternatives at the secondary level was further extended 
through the creation of vocational training schools after 1989. These are established by private 
and public bodies and abide by government protocols. They are primarily directed towards 
persons who have completed compulsory education of nine years. Vocational training schools 
normally offer a three-year course and provide skills to satisfy specific local, regional and 
sectoral needs. 

Higher education was also affected by the reform undertaken in the 1980s. The law allowed 
for private universities. After the second half of the eighties, the number of private universities 
expanded remarkably. This was one way to loosen the knot which limited availability of places 
in state-owned universities. 

Secondary and higher education have recently recorded the highest growth rates of 
enrolments. Between the academic years 1985-86 and 1990-91, the number of students in 
higher education increased by 72.0% and the creation of private universities contributed 
decisively to the expansion. Private higher education was responsible for 31.8% and 41.0% of 
new entrants in this type of education in the academic years 1987-88 and 1990-91, 
respectively. 

Vocational training and further education. Labour force training and re-training have 
become increasingly important since they help to upgrade labour force skills. This role is 
probably reinforced in the Portuguese case where the working population has received little 
schooling. Vocational training and further education could compensate for such a lack of initial 
education. Portugal's vocational training and further education has been marked by strong 
state involvement. Moreover, European integration in 1986 contributed decisively to the 
expansion of training programmes (highly financed by EU funds sent to Portugal), but little is 
known about the real impact of training received by the workers. 
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2.5 Summary 

In this chapter we have analysed the transformations which have taken place in the 
Portuguese economy since the World War II. Particular attention was given to the labour 
market and the educational system. In this summary we highlight the following topics: 

1. The revolution in 1974, EU membership in 1986 and the resultant economic, political and 
social repercussions. Industrial relations were subjected to changes after the revolution. A 
large-scale nationalisation of the industry and services occurred with government 
interference also occurring in the form of price controls and of other regulations, thus 
substantially enlarging the sheltered sector. There were clear efforts to weaken the state 
presence in the economy along with the process of integration in the EU. Examples of this 
process are the end of the crawling peg devaluation of the national currency, decontrol of 
prices for goods and services, eased entry in some markets, and the beginning of a vast 
process of privatisation. 

2. A dramatic change in the industrial composition of the employment. The country 
transformed from a rural to a service economy. A particular feature of this process is that 
the transition to a service economy is made at the expense of agricultural employment, thus 
shortening the usual march through industry. However, there were regional differences with 
Lisbon and the Tagus Valley taking the lead in modern secondary and tertiary activities. 

3. A growth in educational attainment from an incredibly low level by European standards 
towards higher academic achievement. Indeed, the country has recently been the terrain of 
intense efforts to increase the education level of the population. Typical examples are the 
extension of the compulsory level of schooling, curricula diversification, and expansion of 
the network of education and training institutions. In particular, university education grew 
significantly after the mid-1980s largely due to the emergence of private universities. 

4. The expansion of vocational training after the mid-1980s. This was heavily financed by EU 
funds sent to Portugal. 

5. At the institutional level, collective bargaining is fragmented and complex. Collective 
negotiations usually take place at the industry level. However, the lowest level (firm level) is 
very important for pay determination, since management unilaterally sets wages above the 
collectively agreed minimum at the industry level. There is a high wage drift at the firm level 
with a strong increase whenever labour demand increases rapidly. Mechanisms of social 
concertation did develop over the 1980s, but industrial relations in Portugal may still be 
rather decentralised/uncoordinated. 
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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. 

30 



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 

38 



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. 

44 



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. 

60 



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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Chapter 4 

Returns to Education: a comparison of alternative estimators 

4.1 Introduction 

There is a long-running debate in empirical labour economics regarding the interpretation of 
the positive association between education and wages. This association has been used to 
estimate the rate of return to education through the human capital earnings function proposed 
by Mincer (1974). Typically, empirical applications of this function have relied on the ordinary 
least squares (OLS) estimator. However, it has been argued that OLS estimates of the rates of 
return to education may be biased because they are unable to isolate the contribution of 
schooling from the contribution of an individual's (unobserved) ability to earn. A related 
problem is the recognition that schooling is a potentially endogenous explanatory variable in 
the wage function. Moreover, it has been argued that measuring education with error might be 
a serious problem. Each of these problems violates the OLS assumption of a zero-correlation 
between the error term and regressors. 

Several studies have tried to correct for the potential bias in the estimated returns to 
education by using either instrumental variables, fixed-effects and/or two-step methods. Most 
of the studies have revealed that the return to education is as high or higher than the OLS 
estimate. Despite this similarity, a lively international debate on the issue persists. The objective 
of this chapter is twofold. We first intend to shed further light on the aforementioned debate. 
And second, we will examine the situation in Portugal. Existing studies for Portugal rely on 
OLS estimates and although most do mention the possibility of a bias, insufficient data has 
precluded the use of alternative methods. 

The chapter compares OLS, IV and a two-step method estimates of the return to education 
in Portugal. Identification in the wage equation is achieved by considering exogenous 
variations in individual's attained education brought about by changes in the compulsory level 
of education. 

The structure of the chapter is as follows. Section 4.2 gives an overview of the literature. 
Section 4.3 provides a short description of changes in compulsory schooling and educational 
attainment in Portugal. Section 4.4 outlines the estimation methods. Section 4.5 presents the 
data set and the estimation results. Section 4.6 offers an interpretation. Finally, section 4.7 
concludes. 

4.2 Overview of the literature 

As suggested above, OLS estimates of the return to education may be biased. First, attained 
education depends on educational decisions. In a model of optimal investment in schooling, we 



would expect a positive correlation between education and its return. Second, a bias may arise 
from unobserved - and therefore not controlled for in the conventional OLS regression - ability 
which is correlated with education and wages. Third, the bias may originate from measurement 
errors in schooling. Finally, OLS estimates may be subject to discount rate bias because 
individuals with a high discount rate choose less education (Card, 1994). It is normally 
reported that the first source would bias the OLS estimate upward. The same would occur 
with respect to the omission of ability (Griliches, 1977, Blackburn and Neumark, 1995). 
However, Griliches (1977) also argues that in certain situations the OLS bias due to omitted 
ability can be downward. With regard to the third and fourth sources, OLS would yield a 
downward biased estimate (Griliches, 1977, Card, 1994). 

The accuracy of OLS returns to schooling has recently been the object of great interest. 
Several authors have attempted to correct for the potential bias in the OLS estimate of that 
parameter. Their studies have used one (or more) of four econometric approaches. We will 
give a short overview of this literature below. 

Several studies have added some type of ability measure to the wage equation regressors' list 
to eliminate ability bias (Griliches, 1977, Blackburn and Neumark, 1993, 1995, Uusitalo, 
1996). Typically, the inclusion of measures of ability reduces the return to education. This 
upholds the idea that ability also determines wages and correlates positively with an 
individual's education. In such a case, omitting ability overstates the rate of return estimate. 

A second approach uses instrumental variables (IV) that exploit variations in education 
caused by exogenous influences. Several studies have used very ingenious mechanisms to 
instrument education. Angrist and Krueger (1991) use the individual's season of birth. This 
variable is related to educational attainment because of school starting age policy and 
compulsory attendance laws. The IV estimate of the return to education is 28% larger than the 
OLS counterpart.23 Angrist and Krueger (1992) utilise a lottery number assigned during the 
Vietnam draft era. The idea behind the choice of this instrument is that the draft lottery led to 
higher college enrolment rates because enrolled students could obtain draft exemptions. The 
IV estimate is 10% larger than the corresponding OLS. Butcher and Case (1993) use an 
indicator variable on the presence of sisters. The choice of this instrument is based on a 
previous analysis of educational attainment that led them to conclude that women with one or 
more sisters have less education than women from the same sized families who have only 
brothers. The IV estimate of the returns to education is approximately 100% above the OLS. 

Card (1993) utilises an indicator variable of a nearby college. This instrument is justified by 
the fact that men who grow up near a four-year college attend significantly more education. He 
concludes that the IV estimate is 80% higher than the OLS counterpart. Harmon and Walker 
(1995) explore changes in the minimum schooling leaving age in the U.K. The IV return to 
education is twice as large as the corresponding OLS estimate. Uusitalo (1996) utilises family 
background variables for Finland. The IV is 60% larger than the OLS estimate. In a study for 

Unless otherwise stated, the results summarised in this section use U.S. data. 

66 



France, Boumahdi and Plassard (1992) use the education of the parents (in dummy variables) 
and the number of brothers and sisters in the family at the time the individual left school. The 
exogeneity of education was rejected. The IV estimate for the return to education is 30% 
larger than the OLS counterpart. 

A third approach uses an extension of the two-step method developed by Heekman (1979). 
Harmon and Walker (1995) used this type of method for the U.K., and Uusitalo (1996) used it 
for Finland. The method consists of estimating a first stage equation for schooling attainment 
(by an ordered probit to account for the ordinal nature of schooling). This allows us to 
calculate the truncated means, which are added in a second stage to the wage equation list of 
covariates. This type of estimation normally makes use of at least one identifying variable. That 
is a variable that affects education, but can legitimately be removed from the wage equation.24 

Harmon and Walker (1995) and Uusitalo (1996) utilise as identifiers the same variables they 
use as instruments. In both of these studies, two-step method estimates are higher than the 
corresponding OLS. In the case of Harmon and Walker (1995), it is twice as large. 

A fourth approach uses a fixed effect estimator (FE). The studies have used panel data for 
either twins, siblings, or observations of the same individuals at two points in time. The idea 
behind this method is that it is possible to "difference-out" a person's ability and/or family 
background by first differentiating the wage equation. Angrist and Newey (1991) use repeated 
observations of the same individuals over time. Ashenfelter and Zimmerman (1993) use data 
on pairs of brothers. Ashenfelter and Krueger (1994) use a data set for pairs of American 
twins. Miller et al (1995) use a data set for pairs of Australian twins. In all the studies except 
one, the FE estimates of the return to education are larger than the OLS. The exception is 
Ashenfelter and Zimmerman (1993), where the FE is below the OLS estimate; furthermore, the 
study by Miller et al (1995) produces mixed evidence. In this case, the FE estimate is lower 
than the OLS counterpart once measurement error in the schooling variable is not taken into 
account. However, after correcting for measurement error in self-reported education levels, the 
FE estimate of the return to education increases considerably and often exceeds the OLS 
estimate. 

Two groups of results can be singled out when they are compared with the OLS baseline. 
First, the simple inclusion of some measure of ability to the list of regressors in the wage 
equation seems to reduce the (OLS) estimate of the rate of return to education. This is in 
accordance with conventional wisdom. Second, the use of either IV, fixed effects, or two-step 
methods tends to produce estimates that exceed the OLS estimates. Although widely reported 
in empirical studies, this result is at variance with earlier conventional wisdom. Some of the 
studies referred to above use different estimation methods. Furthermore, within a given 

As Heekman (1987) points out, identification in this type of estimation is possible without excluding 
variables. In this particular case, the nonlinearity of the ordered probit will generate the identification of the 
parameters in the wage equation. However, the inclusion of variables in the schooling decision equation, 
which can be excluded from the wage equation, may aid in the identifying of the parameters. 
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method, they use different identification strategies. The similarity of the results is nevertheless 

striking. 

The cross-study regularity of the IV and FE estimates as compared to the OLS baseline 

motivated Card (1994) to understand the findings. He takes as reference the optimal schooling 

model developed by Becker (1967) and derives explicit formulae for the conventional estimate 

of the return to schooling and for the alternative IV and FE estimators. He shows that OLS 

provides an estimate of the rate of return on average, while the IV provides an estimate of the 

rate of return for marginal individuals affected by a specific intervention. The IV estimate of 

the return to education from a particular intervention can then exceed the conventional OLS if 

the intervention affects a sub-population with a sufficiently high marginal rate of return to 

schooling (e.g. those with a high discount rate).25 With respect to the empirical regularity of 

the FE being higher than the OLS, the most likely explanation is that variation in the facility of 

access to funds or in tastes for schooling is reduced within families. If this is the case, 

schooling choices are more correlated with ability within families than across the overall 

population, thus leading to an upward bias in the within family fixed effects estimate relative to 

OLS. 

4.3 Educational attainment and changes in compulsory schooling 

This section will focus on legal changes in the compulsory level of schooling in Portugal. 

Completion of the first three years of education corresponded to the compulsory level from the 

1920s until 1956, when it was established at four years, but for boys only (entailing education 

until the age of 12 or less if the person completed the level before turning 12 years old).26 

Compulsory education increased to six years in 1964 for children beginning school that year 

(entailing education until the end of age 14 or less if the person completed the level prior to 

turning 15 years old). After the mid-eighties a new law which outlined the structure of the 

educational system increased the compulsory level of education to nine years. The data set 

25 However, a recent paper by Harmon and Walker (1997) casts doubt upon this reason. They use a set of 
instruments appropriate for capturing different marginal groups. They find that the OLS is much lower than 
their alternative estimates. Furthermore, their estimates are stable with respect to the choice of instruments. 
In particular, instruments which might be expected to affect children likely to be constrained by the minimum 
school leaving age seem to imply the same estimated returns, as do instruments likely to be the most 
important in determining participation in higher levels of schooling. 
26 Compulsory schooling of four years was introduced for girls in 1960. The 1956 law recognised exceptions 
with respect to enrolment in the fourth year of education due to distance from the nearest school or economic 
status of the family. For instance, those living more than 3 km from the nearest school could be exempt if 
there was no free transportation. The distance could be 4 Km if, among other things, there was a canteen in 
the school. Those from (rural) families who relied on the work of the child for the necessity of the family 
could also be exempt depending on the family's economic situation, but the law prescribed that such 
exemptions should be limited. Meanwhile, several restrictions on employment were imposed. For instance, 
employers in the industry and services could not hire workers under 21 who did not have four years of 
completed education after the start of 1959. Furthermore, those with less than four years of formal education 
could not receive a driving licence, participate in official sports activities, or be hired as public servants. 
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used in this study does not capture the effects of this alteration. Because of this, we focus only 

on the changes that occurred in the late 1950s and early 1960s. 

Table 4.1: Changes in the compulsory level of schooling (men) 

time period 

1920s-1955 

1956-1963 

1964-mid-1980s 

after the mid-1980s 

31 lsory level 

3 years 

4 years 

6 years 

9 years 

If we look ahead to Table 4.2, most who entered school during the 4-year compulsory 

period completed at least this level. Although the law may have influenced the enrolment rate, 

it has been argued that the 4-year extension most likely occurred when a vast majority of 

youngsters were already attending at least that level of school (see Grâcio, 1986). The 

situation is clearly different with respect to the change to six years in 1964. A majority of those 

who entered the first year of education after 1963 at most have obtained four years of 

education. It is likely that some individuals reached the mandatory school-leaving age without 

completing the compulsory level of six years due to failing some years of education. Indeed, 

the failure rate was quite high in the first years of education. However, the proportions with 

fewer than six years of education are much higher for those who enrolled in school before 

1964 (73.3% and 72.6% in the samples of 1986 and 1992, respectively). 

Table 4.2: Education attainment by period of entering school (men) 

cohort % below their compulsory level average years of education 

1986 1992 1986 1992 

before 1956 3.99 4.00 

1956-1963 3.5 3.4 5.14 5.18 

after 1964 53.5 45.4 6.52 6.80 

Source: Computations based on Quadros de Pessoal, 1986 and 1992. 

Increases in the compulsory level coincide with increases of the average years of completed 

education. Obviously, such an aggregate analysis alone does not imply a cause-effect relation. 

Indeed, the literature documents an increasing time trend of the educational attainment in many 

countries largely because on average, younger cohorts attend school longer than the older ones 

27 One must be cautious here. The data correspond to two samples of employees in 1986 and 1992 and 
include no information on the individuals' educational career. In the following analysis, it is assumed that it 
was made by the individual without interruptions after age 6. However, it may be the case that some 
individuals who attended school during the 3-year compulsory period concluded the 4th-year later, from 
within the labour market, by participating in adult education programs. 
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(see Simon and Boggs, 1997). This issue will be addressed in section 6.6, where we control for 

the individual's age in a regression analysis. 

4.4 Estimation methods 

Consider the following two-equation model describing wages and education attainment: 

/nw, = ß'Xi + aE, + u, i^ j a \ 

Ei =y'Zi+v1 (4.1b) 

where £, denotes the years of education of individual i, w, is a measure of wages, X, is a 

vector of control variables (e.g. age, region, etc.) and «, and v, represent a pair of residuals. 

Z, is a vector of exogenous variables that influence individuals' education decisions. It is well-

known that unless ut and v, are uncorrelated, OLS gives a biased estimate for the rate of 

return a. As mentioned in section 4.2, there are several reasons to suppose that the pair of 

errors may indeed be correlated. 

One way of dealing with the correlation between ut and vt is to use the IV method. It 

consists of estimating (4.1b) by OLS in the first stage and predicting Er Equation (4.1a) is 

estimated in a second stage, where Ei is replaced by its predicted value. Variables 'mX, and Z, 

may be overlapping, but some variables in Z, must be excluded from Xt for identification. 

Education is supposed to be a continuous variable in (4.1b). However, this may be restrictive 

since what we observe in the data is an ordered set of different levels of schooling. This ordinal 

nature of education can be acknowledged by an ordered probit estimation method. 

Furthermore, the estimates from the wage equation can be corrected by using a two-step 

method. This approach was used by Harmon and Walker (1995) and corresponds to an 

extension of the two-step method developed by Heekman (1979). In this case the model for 

education and wages can be written as: 

Inw^ßX, +aE,+ut (4.2a) 

E;=y'Z,+v, (4.2b) 

E,=J if fij.,< E;<MJ (4.2c) 

where E* is a latent variable assumed to depend linearly on the vector Z,. The model 

structures individuals' education attainment (EJ via the latent variable E* and interval 

thresholds /4. These thresholds are such that nk > pm for k>m. The lowest /j equals -00 and 
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the highest equals +00. The pair of error terms «, and v, is assumed to be 

BVN(0, 0, <rf, a], pm) distributed. 

The two-step method involves evaluating the expected value of wages conditional on the 

attained level of education: 

E (In w, IE, = j) = ß'X,+aE,+ E(u, | E, = j) 

--ß'X, +oE,+ E(u, I /ij-i -fZ<vl<ßJ-Y'Z) (4.3) 

•ß'Xi+aE,+pmauE 
Mj-i-r'Z, u^_ Mj-y'z, 

The last expectation is the mean of a double truncated univariate normal. This expectation can 

be written as: 

^'-MyJ^rp 
A"i^)-{^ r'z, (4.4) 

where <j> and 0 denote, respectively, the density function and the cumulative distribution 

function of the standard normal variate.28 Therefore, we can write 

E (In w, IE, = j) = ß% + oEt + 61, (4.5) 

where ö = puvcr„. If pm *0 the estimation of equation (4.2a) by OLS will yield a biased 

estimate of a. The selectivity-corrected equation consists of adding \ to the list of covariates 

in equation (4.2a). We estimate by OLS the equation: 

Inw, =ß'X,+aE, +ffÂi + s, i=l,...,N (4.6) 

The variable A, is constructed according to expression (4.4), where / and the p's are replaced 

by their estimates. These estimates are obtained by an ordered probit model for schooling 

whose log-likelihood function is given by: 

'SeeMaddalaC^S)^ 366. 
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LogL= £b,hg\*(?^^)-*(Mj-,~yZ')\ (4.7) 

where D,j=\ if individual i has completed the level of education;', 0 otherwise. 

The full set of parameters in Log-L is not identified. Because of this, we use a common 

normalisation procedure that is to set n0 =0 and av = 1. Since the error term in equation (4.6) 

is heteroscedastic, the covariance matrix will be computed by using the method of White 

(1980). This type of correction procedure is proposed in Lee (1982) and Davidson and 

MacKinnon (1993, p. 544). 

4.5 Estimation results 

This section includes estimates for the models outlined in section 4.4. The data were drawn 

from Quadros de Pessoal for 1986 and 1992, and are as described in the previous chapter. The 

nature of the data prevents any correction for potential biases arising from decisions to 

participate in the labour market. Because this problem might be more relevant for women, only 

male workers are considered.29 In order to create identifiers, external information on the 

number of years of compulsory education when the individual began schooling was added to 

the data set. These are defined as binary variables: 

variable description 
1956 - 1963 - binary variable taking value 1 if the individual entered school after 1955 and 

before 1964, 0 otherwise, 
after 1963 - binary variable taking value 1 if the individual entered school after 1963, 

0 otherwise. 

The dependent variable in the wage equation is the log of hourly wages. For the sake of 

comparison, the specification is as close as possible to that of Harmon and Walker (1995). The 

list of regressors includes years of education, age, age squared, and four region dummies. With 

respect to the education equations, the list of covariâtes includes age, age squared, four region 

dummies, and the identifying variables.30 The variables associated with age may capture the 

time trend effect in education attainment. Estimated results are in Tables A-4.1 and A-4.2 in 

29 Indeed, we applied the same technique to the sample of female workers but the results were quite 
abnormal. In most of the cases the coefficient of education appears negative, although not significant. 
30 Since we do not have the individual's experience, age instead of the conventional measure of potential 
experience is used. Harmon and Walker (1995) did the same. The reason is that if education is endogenous, 
potential experience is also endogenous. Moreover, if education is measured with error, potential experience 
will be too. 
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the appendix. The following analysis begins with the IV estimates and ends with those obtained 
with the two-step method. OLS estimates are used as the baseline. 

When applying the IV technique some crucial statistical tests are also reported in Tables A-
4.1 and A-4.2 in the appendix. In a recent paper, Bound et al (1995) warns of problems with 
instrumental variables estimation when the correlation between instruments and the 
endogenous explanatory variable is weak. As they show, a weak correlation, even in apparently 
large samples, can result in a large bias in the IV estimates. They propose two tests to check 
the quality of the IV estimates. First, the F-statistic on excluded instruments in the reduced 
form schooling equation needs to indicate statistical significance. Second, the researcher must 
examine the adjusted partial R2 obtained from regressing education against the potential 
instruments once the common exogenous variables have been partialled out. The validity of the 
instruments is also analysed through an overidentification test requiring that all instruments are 
orthogonal to the error term of the wage equation. The idea behind this test is that the 
excluded instruments should have no explanatory power in the wage equation once we have 
controlled for the other regressors. The statistic of this test is calculated as outlined in 
Davidson and MacKinnon (1993 p. 236) and has a chi-squared distribution with degrees of 
freedom equal to the number of overidentification restrictions. Finally, a Hausman t-test which 
allows one to check whether IV and OLS estimates are truly different is also reported. 

Of particular interest in the education equations is the effect of changes in the compulsory 
schooling law. After controlling for the individual's age, all coefficients have the expected 
positive sign. Furthermore, the more recent the change for longer compulsory schooling, the 
larger the respective coefficient. Altogether this indicates that changes in compulsory schooling 
laws probably have lengthened the average schooling attainment. 

With respect to the wage equation, the results obtained from the OLS estimation are 
broadly in line with results from OLS for other studies. Rates of return around 7.5-8.2% are in 
line with, for example, the studies referred to in Card (1994) and the studies of Harmon and 
Walker (1995) and Uusitalo (1996). While they may be marginally at the upper end of the 
scale, they are certainly not at variance with existing evidence in the area. 

The IV estimates for the return to education have a substantially higher standard error than 
the OLS baseline. This type of result is also very common in other works (see e.g. Angrist and 
Krueger, 1991, 1992, Butcher and Case, 1993, Card, 1993). Large standard errors may result 
from a weak correlation between instruments and the variable of concern. To examine this 
correlation we rely on the tests suggested by Bound et al (1995). The F-statistic requirement 
on the identifying instruments in the first stage equation is clearly satisfied. With respect to the 
partial R2, the values are somewhat lower than that of Harmon and Walker (1995), who found 
a value of .0046, but are still higher than those reported by Bound et al (1995) in a replication 
of the work of Angrist and Krueger (1991). In any case we must recognise that they are not 
high. 

The IV point estimate is lower than the OLS counterparts, but the standard errors are very 

large. Indeed, a Hausman test does not reject the equality of OLS and IV coefficients at the 
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5% level in some cases. However, the results for 1992 are not very accurate: the hypothesis 

that the instruments are orthogonal to the error term in the wage equation is rejected in column 

(A) of Table A-4.2. Apart from this case, the results seem to indicate that IV estimates of the 

return to education are as high or lower than the OLS counterparts. This is clearly at odds with 

most empirical evidence reported in other studies for other countries. 

Now consider the two-step method. We must notice that contrary to the IV estimator, 

identification can be achieved in the two-step method without exclusion of variables. 

Identification in the wage equation is generated through the nonlinearity of the ordered probit 

(see footnote 24). Because of this property, it may be a preferred method when the identifiers 

are weak. However, the outcome is mixed when compared with the OLS baseline. The 

coefficient of the selection term (Â) shows statistical significance in 1986 and 1992. This 

indicates that OLS and two-step method estimates are different. However, the sign is negative 

in 1986 and positive in 1992. The results for 1986 suggest that OLS return to education 

exceeds the two-step method estimate. The selectivity-corrected estimates are much more 

homogeneous than those obtained by IV identifiers (this may suggest identification through 

nonlinearity and weakness of the identifiers based on changes in the compulsory schooling 

level). They are nearly 1.3 percentage points lower than the OLS value. This is not 

corroborated in the 1992 data, however. In this case, the estimates for the return to education 

are slightly higher (about 0.9 percentage points) than in the OLS. 

But this method relies on quite strong assumptions. In particular, the assumption of joint 

normality of the errors may be strong. A semiparametric analysis, where the selection process 

can be nonparametrically modelled and the selectivity correction made with weaker 

assumptions, is an appealing way to proceed in the future. 

Finally, it is worth noting that all methods point to an increase of the returns to education 

over time. 

4.6 Towards an interpretation 

OLS can differ from IV estimates because of endogeneity of education as a result of 

individuals' optimal choices, measurement error in this variable, and omitted variables. Since 

the effect of measurement error is to introduce a downward bias in OLS estimates, and in the 

previous section OLS exceeds or equals the IV estimates, this source of bias is ruled out. The 

other sources of bias may, however, be operative. In particular, if omitted ability has a positive 

effect on wages and correlates positively with education, OLS estimates may be biased 

upwards. 
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Card's analysis (1994) provides another interesting line of thought. He argues that an IV 

procedure based on an intervention affecting only a sub-sample of individuals (the treatment 

group), with no effect on an otherwise identical sub-sample (the control group), estimates the 

return to education of the specific group affected by the (binary) instrument. On the other 

hand, OLS yields the average return for the entire sample. This argument reads as follows. 

Consider a pooled regression for those two groups of log-wage on schooling, using treatment 

group status as an instrument for education. The resulting IV estimate of the return to 

education has the following probability limit: 

In wt - In wc 

'iv =—F—Ö P,v= W - - (4-8> 

where the subscripts t and c denote the treatment and the control groups, respectively. If the 
rates of return vary across individuals, the instrumental variables estimate that results from the 
intervention equals the marginal rate of return to schooling of the sub-group affected. 

In the current case, IV estimates are as high or lower than OLS estimates. It is likely that the 
IV estimate is to some extent capturing the return of a specific group, i.e. low achievers. 
Indeed, changes in the compulsory level of schooling were designed to constrain this education 
group. If, in this particular case, low investment in education is more related to low marginal 
benefits (i.e. low ability) rather than to high marginal costs, IV estimates may be reflecting 
(lower) returns to education among the less able. In fact, the (OLS) rate of return in Portugal 
increases as the level of education increases; it is lower within the less-educated groups (see 
the information on Table A-4.3). The inclusion of a squared term for education in the wage-
equation yields a positive coefficient for this variable. Hence, the interpretation has some 
support. 

4.7 Conclusions 

In this chapter we have tried to elaborate on the current debate in empirical labour economics 
regarding the potential bias in OLS estimates of the returns to education. In particular, we have 
examined the Portuguese case. To do so, we compared IV and two-step method estimated 
returns to education with the OLS baseline. 

Two key issues emerge from the analysis. Under a first heading, we must say that the results 
obtained from OLS estimation are broadly in line with results from OLS estimation for other 
studies in other countries. While they may be marginally at the upper end of the scale, they are 
certainly not at variance with existing evidence in the area. Under a second heading, most of 
the results except one seem to indicate that OLS return to schooling is as high or higher than 
the IV and the two-step method estimates. This result is at odds with recent findings for other 
countries. It is consistent with the omitted ability bias but not with measurement errors in the 
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education variable. This could suggest that OLS estimates provide a reasonable upper-bound 
for the return to education for men in Portugal. Given the particular nature of the instruments 
used, we must be cautious about generalising this result onto the entire population. 

Finding identifying variables is a difficult task. In part because of this, the study may suffer a 
few drawbacks. First, we rely on changes in the compulsory schooling level since this was the 
only candidate available at the time. This identifying strategy is very close to that of Harmon 
and Walker (1995) but our instruments for Portugal may not be as good as those for the U.K. 
The first change to four years of education in 1956 may have caused a low exogenous 
variation in education. Most likely the extension occurred when a vast majority of youngsters 
were already attending four years of schooling. The extension to six years in 1964 also 
deserves comment. Harmon and Walker (1995) report that compulsory schooling laws were 
strictly adhered to in the U.K. This was not really the case in Portugal. Nevertheless, empirical 
analysis points to some influence of the legal changes on school attainment. Second, given the 
nature of the instruments, the IV estimate may reflect the rate of return of a specific sub-
population. The interventions were aimed at influencing the level of education of low 
achievers, which apparently have a low rate of return in Portugal. The development of a set of 
instruments able to capture different marginal groups is a necessary goal for the near future. 
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Appendix 

Table A-4.1: Estimations Results - 1986 

1. Wage equations 
OLS IV Two-step method OLS 

(A) (B) (A') (B') 

education .0748* 
(118) 

.0303 
(1.50) 

.0511 
(1.30) 

.0608* .0612* 
(21.1) (21.1) 

i .0492* .0477* 

(5.08) (4.90) 

adj. R2 

Hausman test (t-statistic) 
Partial R2 (excluded instruments) 
F-test (excluded instruments) 
Chi-square (overidentification) 

.445 .376 
2.33 
.0013 
21.61 
1.17 

.426 

.609 

.0012 
10.56 

.446 .446 

identifiers: 1956-1963 
after 1963 

after 1963 1956-1963 after 1963 
after 1963 

2. Education equations 
Reduced Form OLS Ordered Probit 

(A) (B) (A') (B') 

1956-1963 .3430* 
(5.72) 

1956-1963 .0538** 
(2.23) 

after 1963 .6781* 
(6.41) 

.2287* 
(3.23) 

after 1963 .1307* 
(3.42) 

.0713* 
(2.71) 

adj. R2 .0717 .0709 
Log 
Log 

-likelihood 
-.lik.(slopes ;=0) 

-49925 
-51813 

-49928 
-51813 

Absolute t-values in parentheses. All equations also include covariates for age, age squared and four 
region dummies, 'significant at the 1% level. ** significant at the 5% level. N=39329 observations. 
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Table A-4.2: Estimations Results - 1992 

1. Wage equations 

education 

OLS IV Two-step 
(A') 

method 
(A) (B) 

Two-step 
(A') (B') 

.0815* .0348** .0565* .0897* .0898* 
(108) (2.33) (3.85) (26.2) (26.2) 

-.0286* -.0290* 

(2.48) (2.53) 

adj. R2 

Hausman test (t-statistic) 
Partial R2 (excluded instruments) 
F-test (excluded instruments) 
Chi-square (overidentification) 

.401 341 .387 
3.29 1.74 
0029 .0027 
49.0 94.5 
50.3 

.407 .407 

identifiers: 1956-1963 
after 1963 

after 1963 1956-1963 
after 1963 

after 1963 

2. Education equations 
Reduced Form OLS 

(A) (B) 

1956-1963 .1261*** 
(1.90) 

after 1963 .7638* .6381* 
(8.20) (9.71) 

adj. R2 .0872 .0871 

Ordered Probit 
(A') (B') 

1956-1963 .0046 
(.207) 

after 1963 .1894* .1852* 
(6.01) (7.91) 

Log-likelihood -47505 -47506 
Log-.lik.(slopes=0) -49438 -49438 

Absolute t-values in parentheses. All equations also include covariates for age, age squared and four 
region dummies. *significant at the 1% level ** significant at the 5% level ***significant at the 10% 
level. N=34870 observations. 

Table A-4.3: Wage equations: OLS estimates for the entire sample and for selected sub-samples 

education 

adjusted R2 

F-value 
N 

year: 1986 year: 1992 

education 

adjusted R2 

F-value 
N 

by groups of schooling whole 
sample 

by groups of schooling whole 
sample 

education 

adjusted R2 

F-value 
N 

<4 years <,6 years 
whole 
sample £4 years <6 years 

whole 
sample 

education 

adjusted R2 

F-value 
N 

.0451* 
(25.9) 

.2728 

.3531 
1408 

26274 

.0664* 
(49.5) 

.3032 

.3661 
1958 

31492 

.0748* 
(118) 

.4458 

.3871 
4520 
39329 

.0347* 
(13.5) 

.2162 

.4013 
777 

19711 

.0601* 
(31.2) 

.2368 

.4131 
1152 

25987 

.0815* 
(108) 

.4064 

.4392 
3411 
34870 

Absolute t-values in parentheses. All equations also include covariates for age, age squared and four region 
dummies. *significant at the 1% level. 

78 



Chapter 5 

Job-worker matching and wages 

5.1 Introduction 

The literature shows a variety of causes for the existence of wage differentials among 
workers. Such a diversity of opinion has resulted in various specifications of the wage 
functions. In the human capital theory only individual characteristics should affect wages. 
Labour with different amounts of human capital, e.g. various levels of education, is perfectly 
substitutable (i.e. homogeneous). The theory also implicitly assumes a perfect allocation in the 
labour market where each worker is assigned to a job where his education has a proper value. 
This makes the role of jobs redundant. Education has a unit-price characteristic throughout the 
labour market. Job characteristics are the major determinant in segmented labour market 
theories. Thurow (1975) developed a radical model fitting these theories. In his job 
competition model, marginal productivity (and hence wages) are attached to the job and not to 
the worker. Contrary to the human capital theory, wages are expected to depend on the length 
of education intended for the job rather than on that actually completed by the worker. Finally, 
assignment models combine individual and job characteristics and stress the existence of an 
assignment problem in the labour market. 

The main aim of this chapter is to bring together the development of the demand side and the 
supply side of the labour market in Portugal over the 1980s and early 1990s and conclude on 
the evolution of the price of education.31 We consider a symmetrical treatment of the demand 
and the supply of labour with varying amounts of education. The importance of such a 
symmetry for wage formation was stressed by Tinbergen: "[e] ven if we stick to the use of only 
one aspect of labour quality, the quantity of schooling, we must differentiate between the 
schooling normally required for the production of a given productive task and the actual 
schooling of the person engaged for that task" (Tinbergen, 1973, p. 215). This is because: "[i]t 
is essential, for an attempt to understand the formation and distribution of incomes from 
production, to deal with the supply and the demand side of the compartments of the factor 
income markets" (Tinbergen, 1977, p. 317). These compartments can be regarded as separate 
submarkets differentiated by a specific labour characteristic. At least in the short-run, the 
labour market equilibrium likely deviates from a perfect allocation, i.e. from an exact 
correspondence between the demand and supply in each submarket. 

As background the chapter has the assignment literature pioneered by Tinbergen (1956) and 
followed by Sattinger (1980), Hartog (1981a and 1986b). Empirical applications relying on this 
type of setting can be found, in among others, Tinbergen (1975, 1977), Lucas (1977) and 
Hartog (1986a, 1986b, and 1988). A key feature of these models is a symmetric treatment of 

31 This was reported by Tinbergen (1975) as a "race between technological development and education". 



supply and demand, where heterogeneous workers are assigned heterogeneous jobs. In a 
general formulation, one may conceive individuals differing in a personal characteristic (e.g. 
education) affecting their potential productivity and tastes, and jobs differing in the amount 
required of that characteristic. Moreover, the job requirement affects the productivity of a 
given worker and enters the individual's utility function. In this setting workers will care about 
the type of job to be performed and employers will care about the type of worker to hire for a 
specific job.32 

Faced with a given wage offer for the job characteristic, utility maximising individuals with 
identical potential productivity (common wage offers) will choose the job with a job 
characteristic value at a tangency between the market wage function and the indifference curve 
(combinations of wages and the job characteristic yielding equal utility). Similarly, profit 
maximising firms deciding on hiring workers from a set of workers with identical potential 
productivity and on the assignment to their different jobs will seek the tangency between the 
wage market function and an iso-profit function (combinations of wages and job characteristics 
yielding equal profits). Because of differences in tastes and characteristics unobservable to the 
researcher, different equilibrium points along the market wage function will be selected. 
Market clearing, in the sense of matching choices, generates a hedonic wage equation, as a 
reduced form outcome of the market wage-setting process. This function connects equilibrium 
positions, i.e. points of tangency of an indifference curve and iso-profit curve, for a group of 
workers with common wage offers. It may differ for different groups of individuals (see e.g. 
Lucas, 1977). 

In this setting, the price of a specific labour characteristic is not expected to be uniform 
across the economy. It will be the outcome of two distributions: one applying to the supply 
side and one referring to the demand side of the market. The labour market system equals the 
two frequency distributions, with wages as the instrument. The price will depend on the 
allocation that is realised, which is determined by the entire distribution of demand and the 
entire distribution of supply of the respective characteristic. At each time, the equilibrium will 
depend on the two distributions being matched. Changes in the underlying distributions will 
change the corresponding prices and the allocation. 

This chapter applies this notion to the educational component of labour quality in Portugal 
in 1982, 1986 and 1992. In particular, it focuses on required education as grading jobs and 
actual education as grading individuals. The goal of the chapter is twofold. First, we evaluate 
whether there is any discernible effect of allocation in the earnings equation. Second, we use 
this approach to trace and interpret changes in the price of education over time. 

Although the main wage equation to be estimated has no immediate representation in the 
existing assignment models (see Hartog, 1997), it is reminiscent of this theory. Indeed, the lack 
of a coherent theoretical framework imposes limitations of interpretation and changes in the 

Not all assignment models accomplish this general formulation. For instance, in Tinbergen (1956) only 
workers adjust (see details in section 5.6.2). 
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parameters. In any case, the results suggest that education does not have a unit-price 
characteristic, but varies according to the job placement of the worker (e.g. whether the job 
requires more or less education than she has). This is in line with the assignment literature. The 
equation proves to be statistically superior to both the human capital and the job competition 
specifications. Neither the individual's education nor the education required for the job are 
alone sufficient to determine wages. They must be considered jointly, which suggests that the 
price of education, and hence wage differentials, should be interpreted in light of an assignment 
problem in the labour market. With respect to changes over time, we cannot restrict our 
analysis to examining changes in the mean values of required and actual education alone to 
trace out the evolution of the price of education. The consideration of the dispersions may also 
be relevant. But at this level the development of a consistent backdrop for comparative static 
analysis seems necessary. Moreover, comparisons among countries and conditions are certainly 
important and require further analysis. 

The outline of the chapter is as follows. The next section presents the estimation method. 
Section 5.3 describes the data and discusses the criteria for measuring required education. 
Section 5.4 examines the evolution of actual and required education over time. Section 5.5 
examines the prices of education. Section 5.6 is concerned with a comparative static analysis. 
A decomposition of wage inequality over time is included in section 5.7. Finally, section 5.8 
concludes and summarises. 

5.2 A simple method 

Duncan and Hoffman (1981) introduced a simple wage equation relating the supply and the 
demand for education.33 It is specified as: 

lnwi=a + ßrE
r
i +ß0E? +ßuEf +y'Xi+£j i=l,...,N (5.1) 

where Er denotes years of education required for the job. With £°for an individual's actual 
attained years of education, the other variables are defined as: 

Eo = Ea_Er jfEa>Ert o otherwise 

and (5.2) 

E" =Er-Ea if Er > Ea, 0 otherwise 

This type of equation was also used by Hartog and Tsang ( 1987), Hartog and Oosterbeek ( 1988), 
Sicherman (1991), and Alba-Ramirez (1993). For easy reference, this wage equation was called by Hartog 
(1997) the ORU specification, for Over-Required and Undereducation. 
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and, therefore, measure discrepancies between actual and required education. By definition, the 
equality Ea = Er +E°-EU must hold. The vector X is designed to control for other variables 
such as experience, tenure, firm size, firm age, and hours worked. It will also include dummy 
variables for Lisbon, public company, sectoral bargaining, blue-collar job, gender, and seven 
one-digit industries. The disturbance terms are assumed to be iid N(0, a2). 

Equation (5.1) resembles the assignment literature, and indeed every presentation includes the 
reference. But the exact connection with the existing models is not easily made, although 
conceptually there are possibilities for linking both (for a discussion of this issue see, Hartog, 
1997). This appears to be a limitation mainly when one is concerned with comparative static 
analysis. If derived from the assignment literature, the coefficients of that reduced form 
equation would most likely nest information on the parameters of the underlying distributions 
of supply and demand (and on preferences). Surely that information on the dependence 
between the reduced form coefficients and those parameters would be useful. We make no 
attempt here to overcome this limitation.34 

Nevertheless, equation (5.1) has an attractive feature. If ßr = ß0 = -ßu, we have the human 
capital specification. If ß0 = ßu = 0, we have the job competition specification. The rejection of 
these hypotheses in empirical testing will suggest the existence of an assignment problem in the 
labour market. 

For the interpretation of the parameters in (5.1) we follow conventional literature. In the 

sequel, workers whose actual education is exactly equal to the education required for the job 

that they perform are referred to as having a proper allocation. The coefficient ßr is interpreted 

as rate of return to a year of required (adequate) education for the job. The coefficient ß0is the 

rate of return to a year of education exceeding that intended for the job, relative to workers 

with a proper allocation and in jobs with the same required education. Finally, ßu is return to a 

year of education below that intended for the job, relative to workers with a proper allocation 

and in jobs with the same required education. 

5.3 The determination of actual education and required education 

To apply the symmetric approach conceived here, one condition is that workers must be 
classified according to education actually completed, and jobs must be classified according to 
education required. In the following we concentrate on the latter classification, which is seldom 
transparent in available data sets. 

Three approaches have been used to determine education required for the job.35 A first 
approach is to directly ask workers the education required for their job (e.g. Duncan and 
Hoffman, 1981, Hartog and Oosterbeek, 1988, Sicherman, 1991, Alba-Ramirez, 1993, Conn 
and Khan, 1995). A second approach is based on an exogenous measure of job evaluation by 

Chapter 7 presents a model which derives from the assignment literature in a more elaborate way. 
' A detailed discussion and comparison among them can be found in Hartog (1997). 
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job analysts who define the level (and type) of education required for the job (e.g. Rumberger, 
1987). A third alternative relies on summary statistical values of the data. Verdugo and 
Verdugo (1989) use means and standard deviations of years of actual education by 
occupational group. Required education is defined on the range of one standard deviation 
above or one standard deviation below the mean of the specific occupation. Santos (1995) 
tried the modal level of actual education within a specific occupation as a measure of the job 
requirement. However, a method based on this type of statistics involves serious drawbacks, 
because it is very sensitive to labour market conditions (see Hartog, 1997). 

The data used here were drawn from firm records (Quadros the Pessoal) for 1982, 1986 and 
1992. The description of the data set is as in section 3.2 of chapter 3. In the data, workers are 
classified according to the maximum level of education actually completed. Jobs are classified 
according to their requirements, since firms have to provide information to the Labour Office 
on the requirements of the job performed by individual workers. This is ranked on a seven-
point scale: level 1 is called 'very simple', level 7 is called 'scientific'. The job's score is meant 
to indicate the required level of intellectual ability and knowledge necessary to perform the job, 
and has as its counterpart a specific level of education required (see details in Coelho et al, 
1982). This measure is used in the current study. 

5.4 A glance at the job-worker matching 

The data reveal that there exist discrepancies between an individual's actual education and 
the education required for the job she performs. It is precisely the existence of these deviations 
which allows for an estimation of the wage equation outlined in section 5.2. 

The evolution of some educational variables over the 1980s and early 1990s is in Table 5.1. 
Discrepancies appear more frequently among men than women. The incidence of workers 
whose actual education is above that intended for the job has increased. The reverse occurred 
for workers whose education is below the job requirement.36 

Hartog (1997) summarises the information from other studies and concludes that this type of 
trend also holds for the Netherlands (1960-1995) and for Spain (1985-1992). The development 
in the U.S. indicates that those performing a job requiring less education than what they 
actually had may have followed a U-shaped pattern between 1969 and 1977, and decreased in 
the subsequent period until 1984. The frequency of those whose educational attainment is 
below the job requirement appears to have declined between 1978 and 1984 in the U.S. 

This evolution is apparently robust to different criteria of measuring the level of education required for the 
job. Santos (1995) compares three alternative criteria to measure it. Although the incidence of educational 
discrepancies varies across them, they all point to the same trend between 1985 and 1991 in Portugal: an 
increase of the proportion of those performing a job requiring less education than what they actually have 
and a decrease in the proportion of those performing a job requiring more education than what they actually 
have. 
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Average years of attained education increased from 1982 to 1992 in Portugal. Average years 

of required education also increased during that period. However, the growth rate was higher 

on the supply side. It is also interesting to look at the dispersions of these variables. Contrary 

to the mean values, the demand side apparently won the race in terms of dispersions. This was 

more pronounced for women than for men. 

Table 5.1: Summary statistics 

23.55 26.45 33.22 
28.90 29.43 28.53 
47.55 44.12 38.25 

21.85 24.03 29.21 
24.74 25.96 25.82 
53.42 50.00 44.97 

28.03 31.82 40.53 
39.83 37.13 33.45 
32.14 31.05 26.01 

A - Discrepancies between actual and required education (sample percentages) 

1982 1986 1992 
all workers: 
actual > required education 
actual = required education 
actual < required education 
men: 
actual > required education 
actual = required education 
actual < required education 
women: 
actual > required education 
actual = required education 
actual < required education 

B - Sample means and standard deviations of actual and required years of education 

all workers: 
actual education 

mean 
std. deviation 

required education 
mean 
std. deviation 

men 
actual education 

mean 
std. deviation 

required education: 
mean 
std. deviation 

women 
actual education 

mean 
std. deviation 

required education: 
mean 
std. deviation 

5.027 5.308 5.947 
3.228 3.186 3.255 

5.619 5.643 5.816 
3.223 3.247 3.349 

5.014 5.305 5.887 
3.237 3.208 3.275 

5.887 5.945 6.146 
3.407 3.451 3.511 

5.060 5.316 6.057 
3.205 3.137 3.215 

4.914 4.970 5.213 
2.548 2.619 2.938 
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The nature of the deviations between required and actual education is not yet fully 
understood, although suggestions have been given in the literature. First, there may exist a 
trade-off between education and skills acquired through other forms of human capital (e.g. 
experience and tenure). If job requirements are based on the total amount of human capital, 
and not simply on the level of education, discrepancies may simply compensate for other forms 
of acquired skills. Having more education than required for the job can also be a temporary 
situation and part of a career mobility process. This state in the labour market has also been 
linked to sorting models, in which education is used as information on an individual's expected 
productivity, or even expected training costs (as in the job competition model). But temporary 
excess supply in a market can also explain this. Details on these perspectives can be found in 
e.g. Sicherman, 1991, and Hartog, 1997. 

Table 5.2: Sample means for experience and tenure by sub-groups 

year=1982 year=1986 year=1992 
all men ' women all men women all men i women 

actual < required education: 
years of experience 29.26 29.96 26.24 29.68 30.54 26.60 29.70 30.64 26.73 
years of tenure 10.90 11.06 10.20 12.89 13.14 12.02 11.32 11.51 10.72 

actual = required education 
years of experience 24.84 26.16 22.69 25.03 26.08 23.40 23.93 24.93 22.54 
years of tenure 8.87 8.73 9.10 10.89 10.86 10.94 8.97 9.13 8.74 

actual > required education: 
years of experience 17.46 18.26 15.82 17.81 18.31 16.98 17.66 18.21 16.93 
years of tenure 5.75 5.61 6.03 7.28 6.90 7.91 5.61 5.52 5.73 

Table 5.2 compares the mean values of years of experience and tenure with the current 
employer within three groups, and is divided according to the observed relation between actual 
and required education. Workers whose level of education is lower than the job requirement 
have a higher average market experience and tenure when compared with the group whose 
educational attainment is above the job requirement. Those with a proper allocation fall in 
between these two extremes. This may indicate that skills acquired by labour market 
experience (and tenure) can substitute for education. 

5.5 Job-matching and the returns to education: estimation results 

Table 5.4 presents parameter estimates for the wage equation presented in section 5.2. As 
outlined there, by imposing some restrictions onto the parameters, the human capital and the 
job competition model wage equations can be retrieved from that specification. But these 
restrictions are rejected through empirical testing (see Table 5.3). This suggests that neither the 
individual's education nor the education intended for the job are alone sufficient to determine 
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wages. They must be considered jointly; this suggests that wage differentials should be 

interpreted in light of an assignment problem in the labour market 

Table 5.3: Hypotheses testing 

all workers men women 
1982 1986 1992 1982 1986 1992 1982 1986 1992 

ßo=ß=0 1951 1987 1762 1378 1357 968 443 509 736 

ß=ß0=-ßu 3283 3119 3217 2587 987 2360 471 646 768 

The values reported in the table are F-test statistics. In all cases, the null hypothesis is rejected at the 1% level 
of significance. 

Table 5.4: Rates of return to education (%) 

all workers: 
1. actual education only 

2. required education only 

3. required education 
actual > required education 
actual < required education 

men: 
1. actual education only 

2. required education only 

3. required education 
actual > required education 
actual < required education 

women: 
1. actual education only 

2. required education only 

3. required education 
actual > required education 
actual < required education  

All coefficients are statistically significant at the 1% level. 

The return (price) to education is not uniform across the labour market. It depends on where 

an individual ends up. A year of education exceeding that intended for the job is rewarded in 

the labour market, but at lower than a year of required education. A year of education below 
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1982 1986 1992 

5.25 5.47 6.35 

4.68 4.70 5.50 

6.93 7.02 8.35 
3.92 4.07 4.53 
•3.02 -3.05 -3.65 

5.55 5.84 6.52 

4.91 4.93 5.81 

7.18 7.28 8.48 
3.88 4.14 4.10 
•3.16 -3.23 -3.74 

3.80 4.10 5.69 

3.50 3.78 4.63 

5.40 5.83 7.69 
3.10 3.33 4.67 
•2.45 -2.46 -3.51 



that required for the job is penalised in the labour market. Finally, the penalty for a year of 

education below the job requirement is smaller than the return to a year of education above the 

job requirement37 

Let us now examine the changes over time. The results in Table 5.4 show an increase in the 

returns to education, estimated from a conventional human capital specification. This result 

had indeed already been reported and analysed in chapter 3. The results presented here show 

that such an evolution is found for men and women, although the expansion was sharper for 

women. The rate of return is invariably lower for women than for men, but the gap has closed 

as a consequence of that differential evolution. A wage function based on required rather than 

actual education also shows an expansion of the return to education across the board, but once 

again this has been more pronounced for women. 

Most appealing is the third specification. The results indicate that the returns to required 

education have shown a clear increase between 1982 and 1992. The same is valid with respect 

to the return to a year of education exceeding that required for the job. The penalty for a year 

of education below the job requirement has increased. As stated above, the pace of these 

changes has been faster for women than for men. 

5.6 Comparative static analysis and international comparisons 

5.6.1 A simple LSD approach 

Returns to education increased in Portugal over the 1980s. This type of evolution has also 

been reported in other countries. In particular, a large number of studies have analysed changes 

taking place in the U.S., but they have solely addressed the evolution of the returns to actually 

attained education. The basic equation used here has been estimated with data for several 

countries, but an examination and interpretation of changes over time has not been considered. 

In this section we attempt to understand the changes taking place in Portugal and, whenever 

possible, in other countries too. As mentioned in Hartog (1997), there is no solid theory for 

guiding the analysis, but we can begin with an exploratory analysis. As a first approach, we can 

analogise with the law of supply and demand (LSD). 

In panel A of Figure 5.1 we plot the estimates for ßa and for ßr against the mean values of 

actual (/ i a) and required (//,.) education, respectively. This yields an upward sloping relation, 

which apparently indicates that the demand has shifted along the supply curve. This is the 

common explanation for the observed increase in returns. 

But since we have more information on both supply and demand, we can probe a little 

deeper. The returns to education are plotted against an excess demand measure given by 

37 This is in line with the results of other studies using the same equation to examine the wage effect of over-
and undereducation (e.g. Duncan and Hoffinan, 1981, Hartog and Tsang, 1987, Hartog and Oosterbeek, 
1988, Alba-Ramirez, 1995). 
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e =(Mr-Ma) m P311^ B o f Figure 5.1. The slopes violate the standard Walrasian price 
adjustment hypothesis: dp = f(e),f(e)>0 where e = excess demand. Indeed, as we had seen 
in section 5.4, the supply side clearly won the race in terms of average years of education. In 
addition, the incidence of those whose education is above the job requirement increased and 
the incidence of those whose education is below the job requirement decreased. A first 
approach would be to assume that these were homogeneous general shifts towards excess 
supply: the distribution of actual education has moved upwards faster than the distribution of 
the education intended for the jobs. A simple LSD model would predict a decrease in the 
returns to education across the board: actual education, required education and years of 
education above the job requirement would be rewarded lower, the penalty on years of 
education below the job requirement would decrease (hence, an additional year of education 
given that the individual is and remains below the job requirement has lower returns), see 
Hartog (1997). As the plots of panel B indicate, this was not the case, and therefore a 
homogeneous human capital demand shift is not the story. We cannot restrict the analysis to an 
examination of changes in the mean levels of the two distributions. 

Perhaps this is not specific for Portugal. Hartog (1997) notes that it also holds to some extent 
for the Netherlands (although the evidence is mixed). But for the U.S., the picture is apparently 
different. In that case, the data indicates a shift towards excess demand. This predicts a rise in 
the returns to education, an increase in the return to years of education above the job 
requirement, and a decrease in the penalty for years of education below that required for the 
job. That is what has actually occurred in the U.S. This suggests that the situation there is 
different from that in Europe. 

For Portugal, the explanation may be in the dispersions (see panel C of Figure 5.1, where we 
plot the returns to education against the 'excess demand dispersion' ea = (ar-aa). In this 
case the evolution of the demand side clearly outperformed the supply side. It is likely that this 
elongation of the required education distribution relative to attained education distribution, 
rather than the evolution of the mean values, has increased the returns to education. The 
observation that the gender group whose returns increased faster (women), has also observed a 
more rapid increase of the (demand) dispersion, gives further credence to this hypothesis. 

In order to gain a more accurate picture we split the sample into two regions: Lisbon and the 
Tagus Valley (LTV) and the rest of the country. The results did not reveal significant 
differences with respect to intertemporal variation. Like the above, the cause of increased 
returns to education over time within these regions may be in the evolution of the dispersions 
rather than in the means of required and actual education. This did not work well in terms of 
regional variation, however. The rates of return to education are higher in LTV than in the rest 
of the country and this cannot be explained by the difference in the mean values of required and 
actual education. However, in this case changes in the dispersions do not explain the facts 
either. The 'excess demand dispersion' is a reasonable story over time, but not across regions. 
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Figure 5.1: Returns to education versus changes in required and actual education 
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5.6.2 The Tinbergen model (1956) 

From the previous section we can draw at least one important conclusion: we cannot 
restrict the analysis to the study of consequences of changes in the mean level of attained 
education and mean level of required education. We may also have to consider the dispersions 
on both sides of the labour market. In the assignment model, the coefficients of the wage 
equation estimated above would be built on the parameters of the distributions of supply and 
demand. But it is not straightforward to retrieve the structural relations in such a model. In the 
following we develop a simple analysis based on Tinbergen's (1956) model. In chapter 7 we 
will apply an estimation strategy based on the model developed by Teulings (1995a). 

The Tinbergen model provides a theoretical setting for examining the extent to which 
changes in the distributions of required and actual education may have influenced the wage 
structure. An advantage is that it gives an explicit solution for the prices of (required) 
education fully determined by the parameters of the underlying distributions of actual and 
required education: means and standard deviations. Therefore, changes in prices will reflect 
changes in these parameters. 

For a single variable (education) the model can be summarised as follows. The demand side 
of the labour market is considered inelastic. Firms fix traits of jobs independently of wages. 
The supply side is modelled by utility maximising job choice: individuals choose jobs 
(education required) to maximise their utility. Workers evaluate potential jobs by a utility 
function linear in log wages and in the square of the match quality given by the difference 
between required and actual education. A particular aspect of the model is that performing a 
job that involves the use of more or less education than is possessed by the worker is equally 
unpleasant, and has to be compensated for in wages. The wage function serves to solve the 
assignment problem: a normal distribution of required education is to be matched to a normal 
distribution of attained education. This log-wage equation is quadratic in education required 
for the job, the parameters being determined by the means and standard deviations of the two 
frequency distributions. Specifically, 

lnw = Â0+ÂiE
r + -À2(E

r)2 (5.3) 

where E' indicates (as before) years of education required in the job. The parameters A, and A2 

are given by: 

A1=û>f— Mr-Ma) (5.4) 

X2=a(\-—) (5.5) 
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where /j and a denote the mean and standard deviation of the distributions of required and 
actual education; co is the marginal rate of substitution between wages and match quality, 
specified in the utility function. The resulting equilibrium job assignments can be found in 
Hartog (1992), and are given by: 

Ef-Ef=Mr-^Ma + (ZL-l)Ef (5.6) 

which can also be written as 

%=ßr-^-ßa+^Ef (5.7) 
<5n On 

The model has the following implications for wages and allocation: 

Wages 

-if the two distributions had equal means and dispersions then lnw=As, where A» is a constant. 
Therefore, all wages would be equal regardless of the level of education required for the job. 
-if the dispersions were equal, but the means differed, the wage function would be linear in the 
required level of education. 

-if the dispersions differed, the wage function would be quadratic in the level of required 
education, with a positive quadratic term if the required education distribution was more 
dispersed than the actual education distribution; a negative quadratic term would appear in the 
converse situation. 

Allocation 

-if means and dispersions were equal, the education utilisation gap ( E\ - E"t ) would equal 

zero. Therefore, every worker would have a proper allocation. 
-if dispersions were equal, but the means differed, individuals would all shift up or down the 

education scale, depending on the size of the mean required (/V) and the mean actual (/4) 
education. 
-if means were equal, but the dispersions differed, the actual education distribution is matched 
into the required distribution, with the sign of an individual's allocation gap depending on his 
location relative to the mean: the distribution is stretched or contracted. 

Some comparative static analysis can be undertaken for the log-wage function parameters 
and for the education utilisation gap with respect to means and standard deviations of the 
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underlying distributions for required and actual education. Only some are presented below in 
order to give an idea of the predictions of the model in the context of changing economic 
conditions. Details and derivations can be found in Hartog (1992). 

First, suppose that, ceteris paribus, the mean level of required education increases. Then the 
model predicts an increase in X, and no change in Xi. the slope increases but any existing non-
linearity remains. In the new equilibrium, this would increase the education utilisation gap in a 
one-to-one relation. Second, suppose instead that it is the mean level of actual education which 
increases. In this case, the model predicts a decreased A,i and no change in X2: the slope falls, 
but any non-linearity remains. This increase in the mean of actual education will reduce the 
education utilisation gap. Third, an increase in the dispersion of required education will 
decrease Xi and increase X,2. Therefore, the price of required education will decrease at low 
levels of required education and will increase at high levels. With respect to the education 
utilisation gap, this will increase for individuals with actual education above the mean value of 
this variable and decrease for those below the mean. Finally, let us suppose that the dispersion 
of actual education increases. This will increase Xt and decrease X2: the rewards to required 
education increase for low levels of required education and decrease for high levels. The 
education utilisation gap decreases for individuals with actual education above the mean value 
of this variable and increases for individuals below the mean. 

Next we have observations on the means and standard deviations for the two distributions 
from individual observations for the three years being examined (see Table 5.1). Panel A of 
Table 5.5 compares two estimates of the coefficients of the wage equation: an OLS regression 
on equation (5.3) and a calculation from equations (5.4) and (5.5) by using the sample means 
and standard deviations for the two frequency distributions. The signs of the coefficients match 
in 4 out of 6 cases in the total sample, and the changes as predicted from the underlying 
distribution parameters are realised in 3 out of 6 cases.38 For men, 5 out of 6 coefficients and 2 
out of 6 changes have the right sign; for women, the score is 2 out of 6 cases. It is a rather 
poor outcome. 

A similar exercise can be conducted for the assignment function. In Panel B of Table 5.5 an 
estimation of the coefficients with a regression for equation (5.7) is compared with a definition 
of the slope as the ratio of the standard deviations of the two frequency distributions we 
directly observe. The signs of the coefficients match in all cases (they are all positive). By 
looking at the sign of the changes, the two calculations agree in 2 out of 3 cases if we apply the 
model separately for men and women. If we take them together, the changes agree in all cases. 

The results just presented are not very convincing. Such an outcome is not adequate for 

38 The calculations based on the underlying frequency distribution parameters only yield values for (XJm) 
and (Wco). Because the marginal rate of substitution is positive, these values must have the same signs as Xx 
and X2, respectively. The comparison of the changes relies to some extent on the assumption that the 
marginal rate of substitution between wages and the match quality, m, is stable over time. 
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interpreting the changes that occurred in the price of education. It is worth noting that the 
model is restricted to only one attribute, but for a theory of income formation "a sufficient 
number of personality traits and job characteristics should be defined and measured" 
(Tinbergen, 1977, p.318). Perhaps we should bring in other control variables but this is not 
straightforwardly accomplished. The model is a general equilibrium model which cannot, ad 
hoc, be augmented by other variables. Above all it requires symmetry in the variables, and we 
only have education for this purpose. One may also criticise the strong assumptions, 
particularly that firms fix traits independently of wages, and the normality of required and 
actual education. Moreover, even the estimation method is quite simple and may embody 
limitations. Nevertheless, this type of comparative analysis, which accounts for changes in the 
parameters of supply and demand distributions, seems to be a promising avenue towards 
understanding the evolution of the wage structure. A more elaborate model along these lines 
will be estimated in chapter 7. 
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Table 5.5: Testing the Tinbergen assignment model 

A. wage function 

'Mr -Ma h .5/12 

men 
1982 

1986 

1992 

changes 
1982-1986 

1986-1992 

1982-1992 

women 
1982 

1986 

1992 

changes 
1982-1986 

1986-1992 

1982-1992 

Total 
1982 

1986 

1992 

changes 
1982-1986 

1986-1992 

1982-1992 

1982 

1986 

1992 

changes 
1982-1986 

1986-1992 

1982-1992 

.5792 

.2213 

-.1541 

.0316 .0498 

.0357 .0704 

.0317 .0672 

1.121 .0069 

.6369 .0138 

-.3525 .0138 

.6007 .0272 

.2290 .0315 

-.2942 .0295 

.0023 

.0022 

.0031 

.2578 .0045 

1978 .0042 

.0942 .0049 

+ + 

+ + 

.0016 .0031 

.0188 .0029 

.0280 .0037 

B. assignment fonction 
men women total 

CT r slope 
CT r slope 

CT r slope 
V a 

slope 
°" a 

slope 
er a 

slope 

1.052 .4748 

1.076 .4893 

1.072 .4698 

+ + 

.7950 .3787 

.8348 .3689 

.9138 .4373 

+ 

+ + 

.998 .4478 

1.019 .4528 

1.029 .4548 

+ + 
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5.7 Decomposing changes in wage inequality 

As reported in chapter 3, wage inequality increased over the 1980s in Portugal along with an 

increase in the returns to education. We further examine this evolution by decomposing the 

variance of log hourly wages based upon the estimation of a wage equation that explicitly 

accounts for the demand and supply sides of the labour market. This equation is as defined in 

section 5.2 (i.e. the ORU equation). Apart from the education-related variables, the 

independent variables include a quadratic expression for experience as covariates. Specifically, 

the variance of log-wages is decomposed as: 

a2 m * = ß2a2 + ß2a2 + ß2
0a

2
0 + X + Y + Z + (r

2, 

where 

X = a2,a2
Exp+a2

2a
2
Bxp! 

Y = 2ßrßuom + 2ßrß0arr> + 2ß0ßuaou 

(5.8) 

Z = 2ßraI<7rExp+2ßual<juExp+2ß0aI<joExp+2ßra2crrExp: 

+ 2 Ä » ; < W + 2 ^ < W +2a>a2(7EXp.E*P-' 

and er2 stands for the variance of variable/ and <jJk stands for the co variance between variable j 

and variable k. X lumps together the terms for the variance of experience and its square, Y 

includes the sum of the three education co variances (between Er, E" and E" ), and Z includes 

the sum of the remaining covariances (all including experience and experience squared). The 

parameters ß, ßu, ßm a, and a2 are the regression coefficients associated to E', E", E", 

experience and experience squared, respectively. 

Changes in inequality from period 0 to period 1 are determined as: 

a2m ,l-c72,„wo= (ß2
rP

2
rl - ß2

0a
2
0 ) + (ß2

ula
2

ul - ß2
0a

2
0 ) + 

(5.9) 

(ßlpli -PWOOJ + ÏXI-XOJ + W-YOI + ÏZ^ZJ + ïCT2,-^) 

Table 5.6 includes calculations based on expressions (5.8) and (5.9) separated by gender. The 

results for men and women are very similar. The variance of log-wages increased by about 

50% for both groups. The single most important contribution is given by the required 

education term. Another substantial contribution comes from the increase in residual variation. 
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Unobserved characteristics reap a higher return and/or become more dispersed. For men, the 
terms for experience and experience squared (lumped into the single term X) are also 
important, but for women their contribution is negative. 

Table 5.6: log-wage variance decomposition 

men women 
1982 1992 92-82 1982 1992 92-82 

Glnw 
.2199 .3251 +.1052 .1744 .2643 +.0899 

ßWl .1201 .1961 +.0760 .0754 .1544 +.0790 

ßl°l .0184 .0256 +.0072 .0167 .0159 -.0008 

ßWo .0187 .0382 +.0195 .0311 .0501 +.0190 

X .2738 .3110 +.0382 .1446 .1355 -.0091 
Y -.0717 -.1246 -.0529 -.0306 -.0749 -.0443 
Z -.2723 -.3125 -.0402 -.1665 -.1581 +.0084 

o\ .1339 .1914 +.0575 .1036 .1460 +.0424 

(5.10) 

With some elementary manipulations, equation (5.9) can be rewritten as: 

a*** -cr2,„„o = 0.5(ß2
l+ß2

0)(a
2

rI-a
2
r0) + 0.5(a2

rI + a2
r0)(ß

2
l-ß

2
0) + 

0-S(ßl, + ß2
uo)(°l, -°lo) + 0-5(a2

u, +a2
0)(ß

2, -ß2
lB) + 

0.5(ß2
ol + ß2

o0)(cj2
ol~a2

ol)) + 0.5(cT2
ol +a2

o0)(ß
2

l -ß
2

0) + 

(X1-X0) + (Y~Yg) + (Z-Z0) + (a2
tl-a

2
tO) 

The first terms in the right-hand side of this expression are to be interpreted as follows: 

-the term 0.5( ß2, +ß2
j0)(a

2, -a2
j0),j=r, u, o, denotes changes in the variance of log-wage due 

to changes in the variance of variable y from period 0 to period 1. 

-the term 0.5(a2, +<j2
0)(ßjl -ß

2
g),j=r, u, o, denotes changes in the variance of log-wage due 

to changes in the return to variable j from period 0 to period 1. 

The two terms decompose the changes related to education variables j = r, u, o into a 
variance and a return component. 
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The values in Table 5.7 are based upon expression (5.10) for the education variables. As 
noted above, changes in variances and changes in returns to required (adequate) education 
contributed most to increase wage inequality. However, the return component is larger than 
that of the variance. With respect to years of education below that required for the job, the 
total contribution to the increasing inequality is fairly low. The only notable point is that 
variances have a negative sign and prices have a positive sign. For years of education above the 
job requirement, both components worked to increase inequality. Their importance is equal in 
the women sample, but for men the return component dominates. 

Table 5.7: Decomposition of the contribution of the variance and return components to 
selected variables to changes in log-wage variance [1982-992] 

Avariances Areturns total Avariances Areturns total 

A(äV) .0095 .0666 +0760 .0316 .0474 +.0790 

MA2^2) -.0024 .0097 +0072 -.0026 .0019 -.0008 

A(/?X) .0071 .0123 +0195 .0096 .0095 +.0191 

In sum, observed wage inequality increased in Portugal from 1982 to 1992. This was mostly 
due to increased returns to required education and to increased dispersion of this variable. 
However, the return component clearly outperforms the variance counterpart. Together with 
the results of section 5.6, this will suggest that the growth of wage inequality is demand driven. 
But there is also an unexplained component, i.e. wage residuals, whose role should not be 
ignored. 

5.8 Conclusions 

This analysis has relied upon a symmetric treatment of the educational component of labour. 
The results indicate that in Portugal, there exist discrepancies between an individual's actual 
years of education and the education required in the job she performs. Furthermore, we 
analysed the wage effect of such deviations. Education does not have a uniform price across 
the labour market. It depends on the submarket in which the individual ends up. Both job and 
individual characteristics are important for wage determination. This suggests that wage 
differentials should be interpreted in light of an assignment problem in the labour market. 

Returns to education increased over the period analysed. This evolution should not be 
interpreted in terms of mean values of actual and required education. The distribution of actual 
education has moved upwards faster than the distribution of the education intended for the 
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jobs. A demand and supply model in its purest form would predict a decrease in the return to 
education. Contrary to the mean values, the demand dispersion increased faster than the supply 
dispersion. The increase in the return to education may be associated to this extension of the 
demand relative to the supply distribution. This implies that the human capital model in its 
purest form with perfect substitutability among different levels of education does not work for 
Portugal. However, at this level the development of a harmonious and formal framework for 
comparative static analysis seems necessary for a clear interpretation of the results. The study 
also suggests that international comparisons would be useful. 

Changes in the returns to education have contributed to raise overall wage inequality. In 
particular, required education played an important role. Altogether, the results suggest that the 
increase in overall inequality is demand driven. The dispersion of the residuals in the wage 
equation also increased and contributed to raise inequality. This unexplained component is too 
large to be ignored. 

Finally, we should extend an important warning. Education required for the job is assumed as 
constant for given jobs: it has been measured only once. Conceivably, required education for 
given jobs has changed. Perhaps with a 7-point scale such shifts are modest, but we cannot 
detect this. 
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Chapter 6 

Returns to education: a quantité regression approach 

6.1 Introduction 

Wage functions are commonly used in empirical labour economics to summarise the effect of 
education (and other variables) on wages. The estimation of these functions has largely relied 
on the ordinary least squares (OLS) estimator. In OLS the coefficients are assumed to be 
constant across the entire conditional distribution. However, there is no specific reason to 
presuppose such uniformity. The characterisation of the conditional expectation (mean) 
probably constitutes a limited aspect of the wage distribution. Indeed, recent studies suggest 
that restricting the analysis to average effects misses some important features of the wage 
structure (see e.g. Buchinsky, 1994, Chamberlain, 1994, Machado and Mata, 1997, 
Fitzenberger and Kurz, 1997). 

This chapter elaborates upon the returns to education in Portugal. Rather than restrict to 
mean effects, the empirical approach examines the effect of education at different quantiles of 
the conditional log-wage distribution. The chapter has the following goals. First, to examine 
how the effect of education evolves across the conditional wage distribution. Second, to trace 
changes over time, i.e. how has the effect of education at each conditional quantile changed 
over time? This analysis also permits us to examine the impact of education upon wage 
inequality. 

We use a quantile regression technique suggested by Koenker and Basset (1978). In 
comparison with the OLS estimates, the quantile regression allows for variation of the effect of 
the covariates along the entire distribution, and thus control to a large extent for heterogeneity 
in the way wages respond to variations in education. A standard human wage equation is 
estimated first. A spline in years of education is then considered in order to capture differences 
in returns to education between educational levels. Finally, we estimate a wage equation that 
captures the worker-job matching wage effect, as specified in section 5.2 of chapter 5 (the 
ORU equation). In order to conclude on differences by gender, the analysis distinguishes 
between men and women. 

The chapter is organised as follows. The next section describes the econometric method. 
Section 6.3 includes theoretical background in support of the quantile regression technique. 
Sections 6.4 to 6.6 include the empirical results. Finally, section 6.7 concludes and summarises. 

6.2 The estimation method 

Measures of central tendency such as the mean and the median rightfully occupy a 
distinguished place in the theory and practice of statistical data analysis. Similarly, the 
estimation of the conditional central tendency of a random variable occupies a distinguished 



place in econometrics. However, the conditional expectation or the conditional median mostly 
describe a partial aspect of the statistical relationship among variables. Therefore, it may be 
important to examine that relationship at different points of the conditional distribution 
function. This type of analysis is of particular interest when analysing data sets characterised by 
a significant degree of heterogeneity. Quantile regressions warrant such an analysis. 

Koenker and Basset (1978) introduce the quantile regression model as an extension of the 
notion of ordinary quantiles in a location model to a more general class of linear models in 
which the conditional quantiles have a linear form.39 The model was further explored in Basset 
and Koenker (1982 and 1986), Powell (1986) and Koul and Mukherjee (1994). 

Suppose random variables v,, y2, ...jv are generated by a linear model 

y, = x,ß+ej i=l,...,N ßeR" (6.1) 

for observed {xj , unknownßeRkand unobserved errors \et}. It is assumed that x,,=\. 

Define Ffy\x) as the conditional distribution function of y, depending upon the set of 
exogenous variables. The model used here specifies the 9th quantile of the conditional 
distribution y, given x as: 

Qyi (9\ x) = inf{y\ F, (y\ x)>0} = x\ße, 9 e (0, 1) (6.2) 

The goal is to estimate the vector of the unknown parameters /?9for different values of 8 e (0, 

1). Koenker and Basset (1978) define the 9th regression quantile as the solution to the 
problem: 

ß&Rk 5> h-*,'/?| + YtP-vty'-M , 9e(0, 1) (6.3) 

This is normally written as: 

Koenker and Basset ( 1978) begin by noting that in the location model for a random sample of observations 
yi,...yN, on a random variable Y having distribution function F, the Oth sample quantile can be determined as 
any solution to the following minimisation problem: 

mm 

ß 
Z °\y>-ß\ + Y,o-0)\y,-ß\ 

(t:y,*ß) (i:y,<ß) 

For instance, the median is obtained by setting 9=0.5 and then minimising with respect to ß. 
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min ^Pefri - x'ß) 
3 * 

where pe(s) is the check function defined as 

'9(E) if £>0 
pjs) '- . 

\(0-l)(e) if £<0 

By a variation of 0, different quantiles can be obtained. The least absolute deviation (LAD) 

estimator of /?is a particular case within this framework. This is obtained by setting 0=0.5 (the 

median regression). The first quartile is obtained by setting 0=0.25, and so on. As we increase 

0 from 0 to 1, we trace the entire distribution of y, conditional on x. This problem does not 

have an explicit form, but it can be solved by linear programming methods. In this study it is 

solved by linear programming techniques suggested in Amstrong et al (1979). 

The resulting empirical 6th quantile of the conditional distribution is defined as 

Q$ (y\ x) = infix'ße | £ pg (y, -xje) = min! (6.4) 

This is a proper quantile function at the mean of the sample design (i.e. at x = x ).40 

In practice, obtaining standard errors for the coefficients in quantile regression is a difficult 

problem and one for which the literature provides only sketchy guidance. In the present study 

we used a bootstrap method which is procedurally very simple but computationally quite 

expensive. The steps are briefly described in the appendix. 

6.3 Theoretical background 

To clarify the importance of the technique, we present a modified version of the model of 

optimal schooling choice developed in Card (1994). Assume that an individual chooses 

education and maximises a utility function of the type 

U(w,E)=lnw-rE (6.5) 

subject to the individual's opportunity set summarised by w=g(E), representing the level of 

wages (w) available at each level of education (£). This type of utility function derives naturally 

40 See Basset and Koenker ( 1982). 
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by assuming that the individual maximises the discounted present value of wages, discounts the 
future at a rate r, and earns nothing while in school (see Willis, 1986, Card, 1994). The first 
order condition for optimal education requires that 

*<EL = r (6-6) 
g(E) 

In the optimum the marginal rate of return equals the marginal cost of the investment in 

education. 
To make the model empirically operational, we must choose functional forms for the 

marginal (proportional) benefits and costs of education. For the sake of simplicity, it is 
assumed that the marginal costs are increasing functions of the amount invested in education, 
and that the marginal returns do not vary with education (the latter assumption is only a matter 
of simplicity and can be discarded without changing the main implication). Specifically, 

g(E) 
(6.7) 

r = rl. + kE 

Since the individual invests in education until the point where marginal costs equal marginal 

benefits, his optimal amount of education is given by 

Ê;=£zZi (6.8) 
k 

Education choices vary across individuals because they have different marginal returns to 
education (variations in /?,) and because they face different marginal costs of investments on 
education (variation in r). Variations in ßt normally reflect differences in ability. On the other 
hand, variations in r, are associated with differences in the facility of access to funds and tastes 
for education. In a case of no heterogeneity in the return to education across individuals (i.e. 
ß=ß), schooling choices would vary across individuals only because the marginal cost of 
investment in schooling varies across them. 

Integration of the marginal benefits in (6.7) leads to a log-linear wage equation for 

individual i of the type 

/«w,= a,+/?,£, (6.9) 

Traditionally, variation in ability concerns variation in the intercept of the wage equation. One 
appealing feature of the model is that variation in ability also concerns the slope. In other 
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words, ability influences the wage-effect of education. If it only influenced the intercept, 
individuals with higher ability might well invest less in education, since they have a higher 
opportunity cost of school attendance. 

The model identifies two sources of heterogeneity in the population: variation in marginal 
rates of return to education at each level of schooling (loosely known as differences in ability) 
and variation in the marginal costs of investment in schooling (loosely known as differences in 
access to funds or tastes for education). Except under very restricted assumptions, equilibrium 
in this model implies a non-degenerate distribution of marginal returns to education across the 
population (Card, 1994). Such a distribution introduces ambiguity into the interpretation of the 
causal effect of education: in essence, each person has his own causal effect. 

This simple model raises an important conceptual question on empirical work. If individuals 
have different returns to education at the same level of schooling, there is no unique causal 
effect of schooling on wages. The quantile regression technique allows us to shed light onto 
the issue. The estimation of the effect of education on conditional quantiles permits us to 
uncover individual heterogeneity in the effect of education on wages. Two examples based on 
Koenker and Basset (1982), Manski (1988) and Mata and Machado (1995) may help to clarify 
this point. 

Aside from other covariates, consider the following simple wage equation: 

tow, = a+ /?£,+£, (6.10) 

In this equation one can define a,=a + s, where e, are i.i.d random terms. Given that 
specification (6.10) is correct, heterogeneity among individuals only affects wage levels and 
therefore concerns the intercept of the wage equation. In such a case, 

QmJQE) = [a + Q,(9)l + ßE , 9e(0, 1) (6.11) 

Only the intercept differs for different conditional quantiles. The slope - i.e. the marginal 
effect of E - is invariant to the quantile being estimated. The (theoretical) conditional quantile 
functions constitute a family of parallel lines. They are also parallel to the mean regression line: 
only the conditional location of the dependent variable changes for different values of 9. In 
such a case, there is no substantial loss of information with respect to the slope when only 
estimating a measure of conditional central tendency such as the mean (estimated by OLS). 

However, Koenker and Basset (1982) have warned that when errors are not identically 
distributed the situation is different. In many applications the conditional quantile function 
Qy(0\ x) probably does not depend on x only in location, because the exogenous variables may 
also influence the scale, tail behaviour, or other characteristics of the conditional distribution of 
y (see Koenker and Basset, 1982, p.49). In such cases, the slope coefficients depend in a non-
trivial way on öand one might expect to find discrepancies in the estimated slope parameters at 
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different quantiles. To clarify the importance of this point consider the (random coefficient) 

model 

Inw, =al+b,E, (6.12) 

where a,=a + s, and b;=b + e, and e, is a random variable reflecting individual heterogeneity. 
In this case the intercept and the slope coefficient of the theoretical conditional quantile line 
will vary with the quantile being estimated. If the 'ability' effect concerns only the slope of the 
wage function (i.e. a,=a for all individuals), as in most of Card's (1994) set-up, then 
Qlnw(0\E) = a + [b + Q£(6)]E. In any case, b,= b + s„ captures the idea that wages are 
heterogeneously determined and that the slope coefficient differs in observations with the same 
observed education. Therefore, there may be information gains from estimating and comparing 
several conditional location measures for the dependent variable, even after controlling for a 
large set of observed individual and job characteristics. 

6.4 Including years of education in the regressors list 

This section includes the results of a standard human capital wage-equation, where the 
individual's years of education are used as an explanatory variable. Other covariates are a 
vector of ones, years of tenure with the current firm, a third polynomial for experience, and 
controls for hours worked, firm size, firm age, blue-collar job, gender, region, bargaining 
regime, and industry. The data are as described in section 3.2 of chapter 3. The goal is to 
estimate the parameter vectors ße (see section 6.2). We are particularly interested in the 
element of /% associated to the number of years of education. 

The interpretation of the quantile regression coefficients is conceptually quite analogous to 
least squares regressions. In the least squares case, the regression coefficients measure the 
influence of the regressor variables on the conditional mean of the dependent variable, whereas 
in the quantile regression case, the coefficients ßg represent the influence of the regressors on 
the conditional ö-quantile of the dependent variable. 

The model specifies the âf/î-quantile of the conditional distribution of the log-wages, given 
the covariates x as: 

Qb,~fflx) = x'ß,. 0^(0,1) (6.13) 

The marginal effect of a variable on a specific conditional quantile of the dependent variable 
can be obtained by the corresponding partial derivative. 'Quantile rates of return to education' 
are therefore given by: 
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r âQa.~(0\x)xm (6.14) 
SE 

where E denotes years of education. The value is multiplied by one hundred to give a percent 
interpretation. 

Nine quantile regressions were computed for each of the years 1982, 1986 and 1992. The 
regressions were performed for the full sample, and for two sub-samples of men and women 
separately. Quantile rates of return to education for the present specification of the wage 
equation are in Table A-6.2 in the appendix. These are plotted against the quantile numbers in 
Figure 6.1. The effect of education on wages is positive and statistically different from zero at 
each of the quantiles analysed. This suggests that wages increase throughout the conditional 
distribution range with education. However, education affects wages differently at different 
parts of the distribution. It has a larger effect at higher quantiles. This is very clear for men in 
all three years. The same is visible for the full sample, but here the pattern is influenced by men. 
Indeed, for women the returns show quite a flat pattern in 1982 and 1986 until nearly 0=0.40 
when they apparently increase. This suggests that there is heterogeneity in the returns to 
education which are larger for individuals at higher (with better unobserved earning capacity) 
quantiles of the conditional wage distribution. 

Now let us consider the changes over time. The pattern of change over time shows great 
similarities across almost all quantiles. The returns were rather stable from 1982 to 1986 (a 
little upward shift is visible at 0=0.90, however). There is a clear upward shift from 1986 until 
1992. This occurred for both men and women at nearly all quantiles. The only clear exception 
is at 0=0.10 where there is practically no change. 

It is also clear that the effect of education on wages is lower for women than the 
corresponding values for men. This is found across the entire distribution. However, the 
difference narrowed remarkably from the mid-1980s to 1992 as a result of a faster increase in 
the returns for women. 

Differences in log-wages between relevant conditional quantiles can be used as measures of 
within-group wage inequality (see Buchinsky, 1994). We can obtain the marginal effect 
education upon those measures by using the quantile regressions estimated coefficients (see 
Machado and Mata, 1997). These are obtained by merely computing the differences in the 
quantile regression coefficients at the relevant quantiles. Results for the two extreme deciles 
are in Table A-6.1 in the appendix. As we can see, education has a positive effect on wage 
dispersion. If we give an extra year of education to seemingly equal workers their wages will 
become more dispersed. Moreover, this marginal effect upon dispersion expanded from 1982 
to 1992. 
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Figure 6.1 : Quantile rates of return to education 
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6.5 Including a spline in years of education 

This section changes the wage equation specification through the inclusion of a spline in 

years of education at three categories of the school system (primary, secondary and tertiary). 

This enables the effects of education on wages to vary at each of the three education 

categories. The coefficients on the splines are interpreted in the same way as a coefficient in a 

continuous education variable. The education variable is defined as follows: 

primary education F — 
prim 

jx,0<x<6 

\ 6, x>6 

0,x<6 

Esec = ' x-6,6 <x<ll 

5,x>ll 

B _ [ 0,x<ll 
1er | X-11,X>11 

secondary education (6.15) 

tertiary education 

where x denotes the number of years of education completed. 

The results are in Tables A-6.3 to A-6.5 in the appendix. They are also plotted in Figures 

6.2 and 6.3. The main purpose of Figure 6.2 is to compare returns to education within a given 

year. Changes over time are better visualised in Figure 6.3. 

Figure 6.2 shows that the rates of return tend to increase with the level of education. They 

are particularly high for tertiary education as compared with the other two levels. This pattern 

is found across almost all quantiles and within the two gender groups. The pattern of higher 

returns as we move along the education distribution is also found for the mean (i.e. OLS) 

regression (see Tables A-6.3 to A-6.5 in the appendix). 

For men the returns in primary and secondary education tend to increase with the quantile 

numbers. The same holds for women except in secondary education in 1986. In this case they 

are stable, or indicate a mild decrease until about 0=0.40, and then increase afterwards. 

The returns within tertiary education show an inverted U-shaped or stable, pattern as one 

moves up in the wage distribution. They tend to increase until about the conditional median 

and to decrease after that. But there are differences by gender. The pattern for men is not the 

same as that found for women. In the case for women, the effect of a year of tertiary education 

is larger at higher quantiles in 1982 and 1986. However, the pattern changed drastically in 

1992, when the returns became very similar across all quantiles. 
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Figure 6.3 reveals the evolution of the returns to education at each of the three levels of 
education. During the 1982-86 period, returns within tertiary education remained almost 
unaltered for male workers. We already noted an upward shift for women, however. They 
increased substantially from 1986 to 1992 for men and women at all quantiles and overall, the 
changes are much more pronounced for women than for men, (at the three education levels). 
The increase for women within tertiary education is spectacular. Beginning from a quite low 
return compared with men in 1982, the difference vanished by 1992. Another particular feature 
for women is that the relation between return to education and the quantile numbers flattened 
out over time. This is due to a faster increase of the return at low than at high quantiles from 
1986 to 1992. 

The evolution of the returns within primary and secondary education also deserves comment. 
They are characterised by great stability between 1982 and 1986 and upward changes occurred 
after this period. In primary education these changes were modest for men compared with 
those registered for women. Indeed, for men the changes were quite mild. In secondary 
education there is no alteration until 0=0.20 and at 0=0.90 for men. A small upward change 
apparently occurred between these points. For women the changes were more impressive. 
There was an increase between 1986 and 1992, but this becomes more salient as we move 
upwards to higher quantiles, i.e. the returns fanned out (although there is no apparent change 
until 6M).20). 
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6.6 Job-worker matching and the returns to education 

In this section years of education are divided into years of education required for the job, 
years of education above the job requirement, and years of education below the job 
requirement. Their effect at different quantiles is examined. The wage equation is as defined in 
section 5.2 of chapter 5. 
The estimation results are in Tables A-6.5 to A-6.8 in the appendix. All coefficients are 
significantly different from zero. The results are also plotted in Figures 6.4 and 6.5. The 
objective of Figure 6.4 is to compare the returns within a particular year. The return to a year 
of education required and the return to a year of education above the job requirement increase 
as we move upwards in the conditional wage distribution. The penalty to year of education 
below that required for the job also tends to increase at higher quantiles but at a much slower 
pace. This asymmetry is very clear in the table. 

A year of education above that intended for the job receives a positive return, although 
smaller than the return to a year of required (adequate) education. This is found across the 
entire distribution and is in line with the OLS estimates reported in chapter 5. The percentage 
points difference in these returns is equal across all quantiles of the wage distribution (the lines 
are parallel). Since both tend to increase with the quantile numbers, the relative difference 
between them is reduced as we move upwards in the distribution. For instance, for men the 
return to a year of education above the job requirement amounts to 46% of that to a year of 
required education at #=0.10 and to 64% at 0=0.90 in 1982. A similar pattern can be found for 
other years and for women too. A year of education below the job requirement is penalised in 
the labour market. This is in line with the OLS estimates in chapter 5. Most interesting is that 
the penalty (return) to a year of education below and the rate of return to a year of education 
above that required for the job diverge as one moves up in the conditional distribution. There 
is no perceptible difference (in absolute value) between them at low quantiles. As we move up, 
the return to a year of education above that required for the job becomes progressively larger 
than the penalty. By analysing "on average", (OLS) overlooks this peculiar feature. 

Now let us consider the evolution over time. Figure 6.5 indicates that the period 1982-86 
was stable throughout the distribution. The results point to an upward shift in the returns to 
required education across almost all quantiles from 1986 to 1992. The only apparent exception 
is for men at 0=0.10. Furthermore, the shift was much more pronounced in women's than in 
men's conditional log-wage distribution. An upward shift is also visible in returns to a year of 
education exceeding the job requirement, but mainly for women (and in this case more 
apparent at upper quantiles). The penalty to a year of education below that required for the job 
increased substantially for women at all quantiles but one. The exception is at 0=0.90. The 
figures also show an upward shift for men above #=0.10 and below #=0.90. As we can see in 
Table A-6.1, the marginal effect of the education related variables upon wage dispersion 
increased over time. 
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6.7 Conclusions 

In this chapter we have examined the impact of education at different quantiles of the 
conditional log-wage distribution. As it stands, the effect of education is not uniform across the 
entire distribution, and to restrict to the mean (i.e. OLS) effect may hide important 
heterogeneity in the returns to education among workers. The distribution of wages 
conditional on education (and other covariates) does not constitute a family of parallel 
hyperplanes. In such a case, no single measure of location describes the entire distribution, and 
the labour force is not reasonably described by a constant (average) effect of education on 
wages for all workers. 

The estimation of a typical human capital wage equation yielded interesting results. First, 
years of education do influence wage formation at all (estimated) quantiles of the conditional 
wage distribution. Second, the effect of a year of education on conditional quantiles tends to 
increase as we move to upper quantiles. Third, the returns to education were stable across the 
distribution during the 1982-86 period, but increased substantially from 1986 to 1992. This 
occurred for men and women, although the increase was more pronounced for women. 

The marginal effect of education upon wage dispersion is positive. Had observable identical 
workers had an additional year of education and the wage inequality would have been higher. 
The use of OLS estimators hides this reality. Moreover, that impact increased over time 
despite a few exceptions. 

A more detailed analysis of the returns to education within three educational categories sheds 
further light on the issue. First, the returns to education tend to increase with the quantile 
numbers, but exceptions do exist (e.g. for men within tertiary education). Second, the period 
from 1982 to 1986 indicates stability of the returns across the distribution, but they increased 
at almost every quantile afterwards. Such an upward shift was more pronounced for female 
than for male workers. In this catching-up process, we must highlight changes occurring within 
tertiary education for women. In particular, sharp increases took place at the lower part of the 
conditional distribution. These changes obviously call for further analysis. 

Finally, the returns to required education and to education above and below that required for 
the job, follow most of the relations found in OLS analysis with respect to the signs and 
ranking. Of particular interest may be the finding that the penalty to a year of education below 
the job requirement is very similar in absolute value to the return to a year of education above 
that requirement, but they diverge as we progress through the distribution. At high quantiles, 
the returns to a year of education above that required for the job exceeds (in absolute value) 
the penalty to a year of education below that threshold. With respect to changes over time, the 
returns show stability from 1982 to 1986 at all quantiles, but an increase from 1986 to 1992 
(including the penalty to a year of education below that intended for the job). Once again, the 
changes were larger for female than for male workers. 
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Appendix 

I. Standard errors 

The standard errors were obtained through a bootstrap procedure suggested in Gould (1992). 
The procedure treats the sample of N observations as if it were the population of interest. N 
observations are randomly drawn with replacement from the N observation data set. In this 
procedure some of the original observations will appear once, others more than once, and 
some will not appear. A quantile regression model is then applied to this generated data set. 
This yields an estimated ^-vector for the regression parameters. This procedure is repeated k 
times (in this particular case £=20), drawing a new random sample each time, and then re-
estimating the parameters. This builds a data set for the è-vectors. The standard deviation 
based on this data set is calculated as follows: 

0.5 

ï=7lft-&2 
k-\ 

i=\ 

where b is the mean value of b, (i=l, ... , k). 

II. Empirical Results 

Table A-6.1: The impact of education upon wage inequality 

(ße=o.9o ~ße=o.io) 

all workers men women 
1982 1986 1992 1982 1986 1992 1982 1986 1992 

1. years of education 3.48 3.63 4.47 3.40 3.81 4.53 3.23 3.19 4.27 

2. spline in years of education 

primary education 3.14 2.74 2.54 3.30 2.88 3.32 2.08 2.27 1.41 
secondary education 3.27 3.57 4.95 3.05 3.78 4.42 2.93 3.07 5.48 
tertiary education 1.58 3.26 1.02 0.67 2.72 0.30 7.42 6.24 2.04 

3. ORU-type equation 

required education 2.96 2.88 3.85 2.69 2.82 3.84 3.28 3.24 4.18 
actual > required education 2.88 3.22 4.01 2.76 3.40 3.56 2.56 3.06 4.46 
actual < required education -1.86 -1.39 -1.40 -1.77 -1.28 -1.67 -1.54 -1.67 -0.70 

Computations based upon the coefficient s reportée in Tables A-6.2 t JA.6.8. 
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rsi »n * i <N *N-l <N en fn n̂ 'T 
*—i 

*-« 
•*i 

*-« 
•—i •-i "-1 

**•i 
•—H "-. CN 

o> 
Ci Ci Ci ei Ci Ci ci ci Ci Ci 

O 
1—1 m l"» vO . — i CN "3" 1—1 ON »n O 

v© Os in o en vO ON r̂ Os 
O 

CN CN en' r̂ TT '̂ ^ in in Tt 

co t\ *-i > CO (N <N in tv 
•-H <N <N <N <N en en en fn •n *-i 

•*-. 
•-1 — 1 "-. •̂  •*-! 1> 00 Ci Ci ei ei Ci Ci Ci ci ci C 

"5 Os 
e in in r̂ o CN —- O ON en m e vq O en vq ON CN in ON in ri 

CN en en en en ^ TT ^ in r̂ 

«*-i **-i VO e. <N in in "-. "ti c 
Ci Ci e *-* •—4 •^«i •—< »N en ^ i 
•—4 

*--. *** **•* * — I *-i *—< '~~i •̂  ~~~i 

CN Ci Ci Ci ei Ci Ci Ci Ci ci e 
oo 
o 

vb CN en o Ov P~ in vo 
<n CN in t> ON CN »n ON oo n 
CN en' en en en TT -3-' r̂ »n es 

FN Os un oo •o 'n vo Ov Ov e-) 
"-i •̂  "*i <~N <N <N <N fN en 
'-i "—1 " i **1 "-i -^i •*-< ~~~\ *-t •—1 

fS Ci Ci ei ei Ci Ci Ci Ci Ci ci 
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Chapter 7 

Urban versus rural return to human capital: a cook-book recipe for applying 
assignment models 

7.1 Introduction 

At least two features emerge when examining economic changes taking place in Portugal 
after the World War II. First, the period is distinguished by modernisation and a rapid 
transition from a rural to a service economy. This modernisation process has been accelerated 
in recent years (mainly as a result of joining the EU). Second, there are substantial regional 
differences within Portugal. In particular, the capital Lisbon and the surrounding Tagus Valley 
(LTV) has attracted most of the new high-tech and modern industries and has become a centre 
of rapid transformation. 

Clearly, the modernisation in LTV affected the size as well as the composition of the work 
force. Where new technologies requiring skilled labour were concentrated in LTV, labour 
demand was skewed towards highly skilled workers. It is important to analyse the force which 
has driven this process. Does the supply of new and better-educated generations instigate the 
introduction of new technologies, or is the process demand driven, and does the new high-tech 
economy attract highly skilled workers to the LTV region? The analysis of this modernisation 
process can provide information about structural features of the degree of substitutability in the 
skill composition of labour demand.41 

We apply a simplified version of the assignment model discussed in Teulings (1995a). The 
Teulings model considers the assignment of heterogeneous workers to heterogeneous jobs. 
There are an infinite number of both worker and job types. Worker types are characterised by a 
single index, referred to as the skill level of the worker, which varies continuously along the 
real axis. Worker skill level will be measured by years of education and experience. Likewise, 
job types are characterised by an index of complexity, which can take any positive number. 
Dummies for occupation and industry will be used to measure job complexity. The assignment 
of workers to jobs and relative wages for various worker types are analysed in a competitive 
market equilibrium, where firms pick the optimal worker type for their jobs depending on the 
relative wages for each skill level. 

Although the estimation methodology for the model proposed by Teulings (1995a) is fairly 
general, it has the disadvantage of being non-linear and therefore complicated and not very 
transparent. In this chapter we offer a simple alternative which requires just four OLS 
regressions. Furthermore, we propose a simple dimension-free parameter that measures the 
heterogeneity in jobs, and therefore measures the ease of substitution between different worker 

This chapter is fundamentally the same as Teulings and Vieira ( 1998). 



types that can be compared between economies either in time or between countries. We shall 
refer to this parameter as the complexity dispersion parameter. When complexity dispersion is 
low and all workers occupy more or less the same job, worker types can be substituted for 
each other easily, without much affecting relative wages. When complexity dispersion is high, 
worker types will be less easily substitutable. The complexity dispersion parameter has an 
appealing economic interpretation. It measures the additional cost per efficiency unit of labour 
when a firm does not exactly hires the optimal worker for a particular job. The higher the 
dispersion of job complexity, the more costly are deviations from the optimal allocation. We 
shall compare the estimate of the complexity dispersion parameter for Portugal with estimates 
that can be derived from previous studies for the Netherlands and the United States. 

The chapter proceeds in the following way. Section 7.2 sets out the basics of the theoretical 
model. The estimation methodology is discussed in section 7.3. Section 7.4 includes the 
estimation results and section 7.5 concludes and summarises. 

7.2 The model 

In an economy t, there is an infinite number of worker and job types. Workers are assigned to job 

types and vice versa in the labour market. The distribution of worker types among labour supply is 

determined exogenously. Each job type produces its own commodity which is traded on commodity 

markets. For simplicity, we assume that each firm offers jobs of only a single type. The latter 

assumption is merely a matter of presentation and can be discarded without changing the 

implications of the model. For the purpose of this chapter, the precise formulation of commodity 

demand is immaterial to the results. Finally, there is the assumption of perfect competition in all 

markets. 

The labour market model relies on four specific assumptions: 

1) a single index for human capital: all worker characteristics can be summarised in a single 

index referred to as the level of skill j , s e (-oo, oo ); 

2) a single index for jobs: all job characteristics can be summarised within a single index 

referred to as job complexity c,c e (0, oo); 

3) absolute advantage: within a job type, better skilled workers are always more productive; 

4) comparative advantage: the relative productivity gain of additional units of skill rises with 

the level of job complexity. 
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More specifically, assumptions 3) and 4) can be captured by the following specification of the 

productivity Yl(c, s) of worker type s in job type c: 

n(c,s) = exp[cs]. (7.1) 

Absolute advantage is implied by: d n(.)/ds = c n(.) > 0, due to the assumption that c is strictly 

positive. Comparative advantage is implied by d{ d lnTI(.)/ds }/dc = 1 > 0. Let w{s) be the log-

wage for worker type s in the market equilibrium for economy t. The problem of a firm offering jobs 

of type c is to minimise the cost per efficiency unit of labour by hiring the right worker type s^c): 

s£c) = argmins exp[ w^s) -cs]. 

Note that the model is unaffected by any linear transformation of s, e.g. s =as, provided that an off

setting transformation of c is applied, i.e. c =cr' c. 

The first order condition defines the optimal skill type as a function of the complexity of the jobs 

offered by the firm: 

w![sic)] = c, for alle. (7.2) 

The first order condition implies w,'(.) to be strictly positive because c> 0 by assumption. This is the 

implication of assumption 3), absolute advantage. 

The second order condition is: 

w,"[s{c)]>0, for alle. (7.3) 
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Figure 7.1 : A firm's optimal choice 
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The situation is depicted in Figure 7.1. The line c s in the upper halfis the equal-profit line per unit 

of output. The optimum is reflected by the point of tangency of the locus wis) and this equal-profit 

line. The lower half depicts the marginal conditions. w,'(.) is upward sloping when the second order 

condition is satisfied. Assume the contrary that w,"(.) is negative for some subset (s,Ä) of the 

domain of s, see Figure 7.2. An even larger subset (*,.Ä+) of the domain will not be employed by 

any firm type c in that case. When there is a positive supply of these types market forces will drive 

down wages. Hence the situation depicted in Figure 7.2 can never be an equilibrium outcome of the 

model. When w,"(.) is equal to zero for some subset all worker types in this subset will be employed 

in the same job type for which w,'(.) = c. This can only be true when there is mass point in the 

distribution of product demand among c-types. Assuming a distribution without mass points rules 

out this case. 
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Figure 7.2 : Non-optimal situations 
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Differentiating the first order condition (7.2) with respect to c yields: 

w,"(.) */(.)='1. 

Hence s,'(.) is strictly positive by the second order condition, and the function s,(.) therefore has a 

well-defined inverse function denoted by c,(.). Condition (7.2) can be rewritten as: 

w,'(s) = c^s), for all s. (7.4a) 

and from the second order condition: 

w,"(s) = c!(s) > 0, for all s. (7.4b) 

The first order condition has a clear economic interpretatioa w,\s) measures the return on human 

capital in economy t. Each additional unit of s yields w!(s) x 100 % higher wage. When the supply 

of highly skilled workers is limited in economy t=\ compared to economy t=2, then jobs of 

complexity c will be assigned to less skilled workers in economy 1 than in economy 2, 
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simply because the better skilled workers are scarce in economy 1. At the same time, the return to 

human capital will be higher in economy 1. This is exactly what condition (7.4a) states. There is a 

one-to-one relation between the return on human capital and the allocation of skills to job 

complexities. 

Equation (7.4b) has three important economic implications. First, better skilled workers are 

assigned to more complex jobs in market equilibrium w,"(-) being positive is a direct implication of 

comparative advantage, a conclusion that has been first noticed by Sattinger (1975). The 

distribution of wages is therefore always skewed to the right compared to the distribution of 

productivity within any job type. A better skilled worker receives higher wages than his less skilled 

colleague, first because he is more productive when he works in the same job type, and second 

because he is assigned to a more complex job. Transferring his less skilled colleague to the more 

complex job would be counter productive, because the skill differential with the highly skilled 

worker would have a larger negative effect on productivity there. 

Secondly, the equality w,"(.) = c,'(.) implies the second derivative of the wage function to be a 

measure of the dispersion of job complexity c among demand (taking the dispersion of s as fixed). 

Were w,"(.) to be zero for the full domain of s, all jobs would be of equal complexity and types of 

labour would be perfectly substitutable. A rise in wages for some skill types will have large affects 

on their employment, because all workers are employed in the same job type and productivity 

differentials are fixed within a job type; then: w,(s) = O+c0s, where 0is some constant and c0 is the 

complexity of the unique job type. The larger is w,"(.\ the smaller will be the effect of changes in 

relative wages on the assignment of workers to jobs, and the smaller will be the elasticity of 

substitution. 

Figure 7.3 below provides an intuition by depicting two polar cases. The line cs is a zero profit 

line for product type c. Now suppose that demand for this commodity goes up, such that its price 

rises by A. The new zero profit line will then be cs + A. All worker types between both intersections 

of w(s) and this new zero profit line can be profitably employed for the production of commodity c. 

Hence the more curved is w(s), the smaller will be the rise in output of commodity c for a given 

price increase, A, and the smaller will be the substitutability of worker types. 
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Figure 7.3: Curvature of w(s) and the substitutability of worker types 
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Finally, the second derivative is a measure for the additional cost per efficiency unit of labour due 

to an out-of-equilibrium assignment of workers to a particular firm type. A second order Taylor 

expansion around the optimum s,(c) of additional unit cost as a share of the efficient unit cost level 

yields: exp[w^)-c s] I exp{w,[^c)]-c sic)} - 1 = V2 w"[s{c)] [s-s{c)f. Hiring a worker type who 

earns k % more or k % less than the optimal worker type42 raises costs by: 

72 { w,"Q/W/(.)2 JxA2 100"1 % 

The statistic in curly brackets is the complexity dispersion parameter. Clearly, since the above 

formula depends on a second order Taylor expansion, it applies only locally. When we assume the 

complexity dispersion parameter to be constant along the domain of s, (as we will do in the 

empirical application below), then it is easy to check that w(s) satisfies: 

w(s) = —ln(s+ - s) + y/ 
Y 

(7.5) 

• Hence: \s - s^c)| w/fr(c)] = k %. 

129 



where y is the complexity dispersion parameter. This expression can be used to calculate an exact 

formula instead of a Taylor expansion of the cost of paying a wage Aw above the optimal wage 

w(s). By paying a Aw higher wage, the firm is able to hire a better skilled and consequently more 

productive worker. Let As be the skill differential. The additional productivity is c(s)As=w'(s)As. By 

equation (7.5) we have: Aw = —ln(s+ -s-As) + —ln(s+ - s) . 
Y 7 

Therefore: As = [1 - exp(-yAw)](s+ - s). Since: w'(s) =-(s+ -sfl, a general formula for the 

relative cost disadvantage is: 

Aw - w' (s)As = Aw [7 - exp(-yAw)] (7.6) 

This formula will be applied in section 7.4. 

Note that arbitrary measurement of 5 is inconsequential, since this unit does not affect the 

complexity dispersion parameter. When applying the linear transform of s to s' mentioned earlier, 

the parameter a drops out in this case. The higher the complexity dispersion parameter, the more 

dispersed is job complexity, the less substitutable are skill types and the higher are the additional 

costs of out-of-equilibrium wage setting. Estimating this parameter is a central goal of this chapter. 

7.3 Estimation methodology 

In practice we have no direct observations on * and c, so we shall have to infer them from 

observables, in for example: s, = S(x,\ where x, is a vector of (partially unobserved) worker 

characteristics of worker/job combination /' and where s, is the skill level of the worker, and mutatis 

mutandis the same for the job characteristics z,\ c, = C(z,). Each worker/job combination i is 

observed only in a single economy t. We could add a suffix t to denote the economy where i is 

observed, and will do so subsequently whenever convenient. Typically, x, contains the variables 

showing up in ordinary Mincerian earnings equations: years of education, experience, sex, and an 

unobserved component. The vector z, contains such variables as dummies for occupation and 

industry, log firm size, and again an unobserved component. 

The functions S(.) and C(.) are assumed to be identical for different economies t. This assumption 

is critical. It provides the empirical content of the single index assumptions 1) and 2) in section 2: 

worker and job characteristics can each be meaningfully aggregated in a single index. The 

assignment of workers to jobs, cj(s), varies between t due to shifts in either the distribution of s 

among labour supply or c among labour demand, and therefore the wage function varies as well. 
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The relation between characteristics on the one hand, and s and c on the other hand is, however, 

part of production technology and is therefore exogenous to the model. 

We provide a method which allows us to use four simple OLS regressions to estimate this model. 

From previous definitions we have: 

wted=w!8K)]-EM), (7.7) 

We cannot simply assume as a first order approximation that both S(.) and w,(.) are linear, because 

we want to estimate the second derivative of w,(.), while the simple linearity assumptions would 

impose a value of this second derivative. Moreover, the linearity assumption would be inconsistent 

with the previous discussion, since it implies w,"() = 0, which contradicts the second order 

condition (7.3). However, there is no objection against assuming W,(.) to be linear, such as we 

routinely do when estimating Mincerian earnings equations: 

*>„ = $, +Xuß + X», 

where ß, is a dummy for economy t, fi, is a vector of parameters for economy t, and where x„ 

captures the unobserved characteristics of worker /'. The non-linearity in ve,(.) will be picked up by a 

countervailing non-linearity in S(.). The above equation is linear and can be estimated by OLS. 

However, the single index assumption implies: fi, = a, ß, where fi is a vector of parameters and a, is 

an economy variant scalar. This relation implies a multiplicative and hence non-linear restriction 

over the parameters. One can deal with this problem by applying non-linear least squares 

techniques, but our method provides a simpler approach. First we estimate: 

wu=ß, + xu'ß+xM (7.8a) 

which can be estimated by OLS. Now define the human capital index: q„ = x„'fi+ x„ and its observed 

component q', = x„fi. Then the equation: 

Wü=<*ot+<ï»<*lt+ht (7-8b) 

is estimated, which again can be done by OLS. 

Define the functions: S(q) = S(x) and W{q) = WAx). Equation (7.8b) implies: W!(.) = a„. Hence a„ 

measures the return on the human capital index q„. Note that when a„ = a for all t, equation (7.8a) 

implies W!(.) = 1. Therefore, we can define some properly weighted average of au and hence W',{.) 

to be equal to unity. The index q therefore obtains two interpretations. The classical interpretation is 

that it is Mincerian human capital, measuring the relative payoffs of the human capital components 

of years of education and years of experience. The new interpretation in the framework of the 
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assignment model of this chapter is that q is just a properly normalised non-linear transform of s, 

such that: 

W;'(q) = d1{wl[S(q)]}/(dq)2 = w';[S(q)]S (q)2 +S"(q)w,[S(q)] = 0 

and hence: 

S"(q) = -S(q)2w",[S(q)]/w't[S(q)]<Q. And so, an estimation the non-linearity of w,(s) is 

equivalent to estimating S"(q)-

Substituting %,) and W^q,) for S(x,) and Wj(x) in equation (7.7) and differentiating with respect 

to q yields: 

W;{q) = w;[S{q)]S\q). (7.9) 

A convenient specification of S(.) with flexibility in its second derivative is: 

S(q)^-1/y^[-yq-yl] + yo. (7-10) 

The parameter /has a neat interpretatioa Differentiating (7.9) with respect to q yields: 

W!\q) = w,"[S(q)] S \qf + w,'[S(q)] S "(q). Using: W,'(q) = 1 (on average across t) and: W,"(q) = 0 

and applying equations (7.9) and (7.10) yields: w"[%)]/w/[%)]2 = S '\q)/S \q) = y. Therefore, y 

is equal to the complexity dispersion parameter in our linearised version of the model. The second 

order condition (7.3) is equivalent to the restriction y> 0. 

Now we apply the cornerstone of our assignment model, first order condition (7.2), which 

specifies a relation between the assignment of worker types to jobs, c,(s), and the return to skill, 

w,(s). Using the notation from this section, we have: 

W,(qa) = wt[S(qa)}S(q„) = C(zlt)S (q„). 

Now, using W',(qit) = au and S '(q) = exp(-yq -yj, and taking logs yields: 

lnÇ(z,<) =y, + qity + Ina,, (7.1 la) 

Like Six), lnC(z) is assumed to be linear: 
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InÇfrJ^S'^S+zJ (7.11b) 

where S is a parameter vector and z« are unobserved job characteristics. The reason for the 

introduction of the multiplicative parameter ê will become apparent later on. 

Similar to the supply side of the model, we also use a two-step procedure for the demand side. 

First, an estimate for <J is needed. By comparative advantage, we have a relation between the levels 

of complexity and skill: c,'(s,i) = c![S(qii)] > 0. The latter specification is useful, since at this stage we 

are able to calculate q*t, not su. The following equation is estimated for all t: 

%=s0t+züs+lti (1A2) 

where the intercepts Sa have to account for the feet that function c,(.) differs between economies /. 

The estimated value of 5 is used to calculate:/, = z„'S. Again, the use of a single parameter vector 

Sto transform a vector of job characteristics in a scalar is motivated by the single index assumption 

for job characteristics. Equation (7.12) provides the weights for the aggregation of job 

characteristics in a single index, the same that equation (7.8a) does for worker characteristics. 

However, lnc„ can be any increasing function of the index j„. Due to the linearisation in our method, 

this function is restricted to the linear case with ê as the scaling factor between lnc„ and/, , but this 

does not affect the basic argument. 

Finally, equation (7.1 la) is implemented by estimating: 

;'/, = A + q„e, + InauOi + z,„ (7.13) 

where the estimated values of a„ from equation (7.8b) and qu are applied. 

A further analysis of the implications of (7.13) is revealing. From equations (7.1 la), (7.1 lb) and 

(7.12), we have: ö' = 1/ft, and: / = <?/&. Hence equation (7.13) identifies the parameters of the 

transformation between lnc„ andy',,. The equation basically compares variations in the return to the 

human capital index a„ between economies t on the one hand, and in the human capital index q„ 

within an economy on the other hand. The higher the return to the human capital index in an 

economy, the more precious will be highly skilled workers and the lower will be the skill level of the 

workers hired in a particular job type. When a„ rises by 10 % from t=\ to /=2 (e.g. a,;=1.0 and 

43 Instead of q'u, one could, in principle also use wä as the left-hand variable in this equation, because the model 
implies the latter variable to also be positively related to c„. 
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a,.H.l), the level of q„ will be 10 %/y lower. Hence the larger the variation in the assignment of 

worker type q„ to a particular job type relative to the variation in the return to human capital, the 

smaller is y This squares well with the interpretation of y as the complexity dispersion parameter 

and pictures in Figure 7.3. Note that /cannot be identified from data on only a single economy, 

because ft and ft cannot be distinguished (see Kahn and Lang, 1988). This conclusion also applies 

in the more general version of the model (see Teulings, 1995a, p.301). 

7.4 Estimation Results 

The data used in the following estimation are as described in section 3.2 of chapter 3 and in 

section 5.3 of chapter 5. The estimation results are based on six economies (3 years x 2 

regions). The two regions are LTV and the rest of the country. Mean values in each economy 

of the variables used to construct the skill and complexity indexes are in Table 7.1. LTV stands 

apart when compared with the rest of the country. With respect to the variables used to 

calculate the skill index, the proportion of workers with lower secondary (9 years of education) 

or more, is higher in this region. But it has a lower proportion of workers with preparatory 

education (6 years) or less when compared with the other regions. Although the proportion of 

workers having college is fairly low in Portugal, there is a significant asymmetry between the 

two distributions. In 1982 1.8% of the workers in LTV had college as compared with 0.6% in 

the other regions. The numbers for 1992 are equal to 2.9% and 0.8%, a much more 

pronounced difference than a decade earlier. Experience is also higher for workers employed in 

LTV. 

Job characteristics also reveal pronounced differences between the two regions under 

scrutiny. The proportion of scientific jobs and white-collar professions is higher in LTV. To a 

large extent this mirrors differences in the industrial composition of employment. Services 

dominate within this region. Manufacturing has the highest percentage of employment in the 

rest of the country. It is worth mentioning that the type of manufacturing differs between 

regions. LTV produces commodities using less labour intensive technology. Finally, the 

average firm size is larger in LTV. 

The estimation results for the supply side of the model (equation 7.8a) are in panel A of 

Table 7.2. The dependent variable is the logarithm of gross hourly wages. Following Murphy 

and Welch (1990), a third order polynomial for experience is included. Other covariâtes 

include nine dummy variables for highest level of education completed and a dummy variable 

for gender. It also includes an intercept term for each of the six economies. These variables 

explain 79% of the variation of the dependent variable. Furthermore, all coefficients have the 

expected sign and ranking. Mean values and standard deviations of the resulting q„ index are 
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also in the same table (panel C). This index increased over time in the LTV economy. With 

respect to the other regions, qn also shows an increasing trend, but this evolution is more 

apparent after 1986. The index is systematically higher in LTV than in the other regions. 

Estimation results for equation (7.8b) are in panel B of Table 7.2. Of particular importance 

is the coefficient on qi,. The values point to a systematic difference in the return to the human 

capital index between LTV and the rest of the country (it is higher in LTV). This return 

increased in LTV over time. In the other regions it is very similar in 1982 and 1986, but it 

increased in the period just prior to 1992. 

The estimation results for the demand side of the model (i.e., equation 7.12) are in Table 

7.3. The regression includes seven dummies for occupations, six dummies for job level, seven 

dummies for industry affiliation, and the logarithm of firm size (see panel A). Three separate 

restricted versions of this specification which excluded occupations, job level and industry 

dummies were also estimated. Each of these restrictions was rejected. Mean values and 

standard deviations for the resulting j i t index are also in the same table. The mean is higher in 

LTV than in other regions. This index increased in LTV while it shows a v-shaped pattern in 

the rest of the country. 

Finally, the estimation results for equation (7.13) are presented in panel B of Table 7.3. The 

estimates for 6, and ft have the expected positive signs, the values being equal to .3471 and 

.1441, respectively. Both values are statistically significant at the 1% level. This yields an 

estimated value for the scaling factor between lnc„ and/,, (3) equal to 6.94. The value for the 

complexity dispersion parameter (y) equals 2.41. The main implication of the model, that a 

high return to human capital is associated with similar workers being assigned to more 

complex jobs, is confirmed by the data. If the return to human capital is 10% higher in 

economy 2 than in economy 1, the human capital index is 4.15% lower in economy 2 than in 

economy 1 for jobs of complexity c. 

The value of / o f 2.41 compares to values of about 3.5 estimated for the Netherlands44 and 3.8 

estimated for the United States.45 Although these estimates refer to only three countries, and each 

for a limited time period, one can conclude from the information available up until now that the 

44 Calculated from Teulings (1995a). The ^-index there is normalised by the return to university education, which 
can be calculated from Table 1 as the mean for 1982 and 1988: (0.77+0.48)/2 = 0.63. The expected value of q is 
1.34 (Table 1, mean of personal characteristics, 3.30, minus intercept for 1982, 1.96). From Table 4 and by 
accounting for the normalisation of the çr-index, we have: d £m bmE[q]m /d E[q] = 7.8. Teulings (1995b) argues that 
equation (21) in Teulings (1995a) should be estimated with the>-index as the variable to explain, and not 'mWJ -
I m bji[q]m. This is expected to reduce the estimate of bm by a factor R2. Hence: y = 7.8 x 0.45 « 3.5. 

45 See Teulings (1995b). The #-index is normalised by the standard deviation of the residuals, i.e. 0.40. The 
expected value of the index is 0.8. From Table 2 and by accounting for the normalisation of the ^-index, we have: 
d I „ ô m E [ 9 r / d E [ 9 ] = 3.8. 
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complexity dispersion varies in a limited range between 2 and 4. Moreover, substitutability appears 

to be higher in Portugal than in the Netherlands and the United States. 

We did some further testing of the model. We analysed whether the model covers intertemporal 

and regional variation in the same way. A simple test is to include a dummy for the LTV area in 

equation (7.13). Ideally, this dummy should be estimated to be zero, since lna;, should cover all the 

variation in the allocation of worker-to-job types between the six economies. If not, the coefficient 

02, which covers only the intertemporal variation with the dummy for LTV included in the 

regression, should be positive in order to satisfy the second order condition. The model fails on both 

tests. The LTV dummy is clearly significant and the coefficient 02 for the remaining intertemporal 

variation in our sample of six economies is small but negative (significantly). Therefore, the model is 

able to explain the differences in urban versus rural returns on human capital, but it cannot explain 

the rising trend in this return. One explanation might be that our assumption of technology within a 

job type as constant is violated. When the job title remains equal, but technology changes in a 

direction requiring better skilled workers, the data understate the increase in job complexity. We 

have no means for investigating this issue in further detail. 

Applying the formula (7.6) for the log-cost increase for out-of-equilibrium wages setting for the 

case of a constant complexity dispersion parameter yields the following result: 

Aw log-cost disadvantage 

-1.00 3.205 

-0.50 0.470 

-0.20 0.056 

-0.10 0.013 

0.10 0.011 

0.20 0.041 
0.50 0.209 

1.00 0.622 

Paying a too-low wage is more harmful than paying a too-high wage. Better to let a manager do 

the unskilled job than permit the unskilled worker to run the company. Paying half the optimal wage 

is almost equal to doubling the cost per efficiency unit of labour. 

7.5 Conclusions 

In this chapter we have developed and applied an assignment model of heterogeneous workers to 

heterogeneous jobs. In the empirical application we considered six economies (3 years x 2 

regions) using Portuguese data. The theoretical model establishes a link between the return to 
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skill and allocation of workers to jobs. A simple estimation methodology of the model has been 
proposed. The main implication, a high return to skill being associated with similar workers 
being assigned to more complex jobs, is confirmed by the data. 

The higher the return to the human capital index in an economy, the more precious will be 
highly skilled workers and the lower will be the skill level of workers hired in a particular job 
type. The return to skill increased over time but is always higher in the LTV region compared with 
the rest of the country. Despite the larger supply of highly educated workers in Lisbon compared to 
other regions, their relative wages were higher because the large supply was not enough to meet the 
even higher demand. Equally skilled workers obtain more complex jobs in Lisbon compared to 
the countryside, basically because there are too few highly skilled workers to fill all complex 
jobs demanded by the high-tech economy emerging in the Lisbon area. Apparently, new 
technology in the LTV region triggers the demand for human capital, not the other way 
around. Nevertheless, the model failed on intertemporal variation. One explanation might be 
that the assumption of technology within a job type to be constant is violated, but we cannot 
investigate this in further detail. 

The estimation procedure allows us to obtain a simple, dimension-free parameter that 
measures the heterogeneity in jobs, and therefore measures the ease of substitution between 
different worker types. The more heterogeneous are job types, the less easy is substitution 
between worker types, see Teulings (1995b). The higher the variation in the assignment of 
worker types relative to the variation in return to skill, the smaller will be this parameter. 
Results based upon this parameter suggest that for a firm to pay half the optimal wage and 
therefore attract less-skilled workers is almost equal to doubling the cost per efficiency unit of 
labour. 

The model developed and estimated here is a closed form specification of an assignment 
model. In earlier chapters assignment was acknowledged more loosely. The ORU specification 
and the Tinbergen model share the spirit of the model discussed in this chapter. 
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Table 7.1 : Means of the variables used in the skill and complexity indexes by economy 

all year82 year86 year92 year82 year86 year92 
Lisbon Lisbon Lisbon oth.reg. oth.reg. oth.reg. 

skill index ——E  

levels of education: 
less than primary .0833 .1038 .0750 .0434 .1256 .0954 .0547 
primary .5508 .5170 .5045 .4195 .6533 .6510 .5632 
preparatory .1455 .1286 .1438 .1668 .1019 .1235 .2070 
lower secondary .0803 .0776 .0985 .1379 .0399 .0523 .0771 
upper secondary (acad.) .0529 .0494 .0632 .1065 .0200 .0277 .0523 
upper secondary (commerce) .0317 .0468 .0432 .0323 .0284 .0215 .0156 
upper secondary (industry) .0241 .0394 .0360 .0308 .0160 .0119 .0083 
upper secondary (others) .0057 .0043 .0048 .0159 .0017 .0031 .0051 
intermediate courses .0051 .0059 .0058 .0072 .0034 .0038 .0042 
baccalaureate .0068 .0089 .0086 .0106 .0044 .0038 .0045 
college .0139 .0183 .0167 .0290 .0056 .0059 .0079 
experience 24.80 26.12 26.40 25.33 24.07 23.76 22.88 
experience squared/102 7.678 8.376 8.453 8.017 7.297 7.116 6.692 
experience cubed/104 2.740 3.067 3.061 2.878 2.594 2.495 2.290 
female .3148 .2547 .2796 .3246 .3038 .3498 .3853 

complexity index 
scientific, tech. & artistic (c.0/1) .0402 .0548 .0473 .0520 .0272 .0257 .0324 
managerial & administrative (c.2) .0173 .0224 .0215 .0344 .0068 .0083 .0104 
clerical & related staff (c.3) .2135 .2567 .2960 .2766 .1446 .1509 .1469 
sales workers (c.4) .0661 .0703 .0688 .0785 .0614 .0588 .0590 
security & domestic services (c.5) .0759 .0921 .0895 .1015 .0502 .0548 .0653 
transport & production workers (c.7) .1821 .0961 .1075 .1131 .2608 .2684 .2600 
idem (codes 8) .1654 .1551 .1435 .1265 .1907 .1865 .1904 
idem (codes 9) .2395 .2525 .2259 .2173 .2582 .2466 .2357 
job level 1 .1122 .1126 .1054 .1043 .1143 .1224 .1143 
job level 2 .2349 .1978 .2146 .1854 .2707 .2804 .2641 
job level 3 .5004 .5005 .4921 .4779 .5166 .4982 .5161 
job level 4 .0515 .0609 .0672 .0841 .0323 .0303 .0340 
job level 5 .0548 .0681 .0617 .0670 .0437 .0425 .0441 
job level 6 .0232 .0264 .0268 .0469 .0120 .0141 .0140 
job level 7 .0230 .0336 .0320 .0345 .0104 .0122 .0134 
mining & quarrying .0075 .0051 .0043 .0044 .0102 .0110 .0105 
manufacturing .4793 .3677 .3465 .2911 .6248 .6484 .6123 
electricity and gas .0165 .0292 .0356 .0308 .0004 .0001 .0001 
construction .0889 .1042 .0762 .0909 .1008 .0768 .0845 
wholesale, retail trade & hotels .1900 .2239 .1989 .2291 .1642 .1543 .1670 
transport, storage & communications .0983 .1317 .1859 .1687 .0315 .0323 .0319 
banking, insurance .0694 .0922 .0988 .1159 .0340 .0336 .0394 
community, social & personal services .0500 .0460 .0538 .0691 .0341 .0435 .0543 
log firm size 5.459 6.093 6.367 | 5.844 4.864 4.879 4.579 
Note: c.=occupational codes; Lisbon=Li sbon and the Tagu s Valley; oth. reg.= =other rej pons 
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Table 7.2: OLS estimation results for the supply side 

A. dependent=log hourly earnings B. dependent=log hourly earnings 

year82xLisbon 3.7762 (.0083)* year82x Lisbon 3.7896 (.0076)* 
year86xLisbon 4.5485 (.0084)* year86xLisbon 4.4552 (.0081)* 
year92x Lisbon 5.3200 (.0085)* year92xLisbon 5.1712 (.0086)* 
year82xoth.regions 3.5605 (.0082)* year82xoth.regions 3.6646 (.0082)* 
year86xoth.regions 4.2813 (.0083)* year86xoth.regions 4.3903 (.0080)* 
year92xoth.regions 5.0640 (.0083)* year92xoth.regions 5.0986 (.0077)* 

primary .1647 (.0038)* qu x(year82xLisbon) .9873 (.0070)* 

preparatory .4164 (.0045)* qjt x(year86x Lisbon) 1.0867 (.0072)* 

lower secondary .6911 (.0051)* qjt x(year92x Lisbon) 1.1327 (.0074)* 

upper secondary (acad.) .8853 (.0058)* qit x(year82xoth.regions) .8860 (.0086)* 

upper secondary (commerce) .8042 (.0064)* qit x(year86xoth.regions) .8808 (.0083)* 

upper secondary (industry) .7087 (.0071)* qit x(year92xoth.regions) .9636 (.0077)* 

upper secondary (others) .8626 (.0130)* 
intermediate courses 1.0036 (.0136)* adjusted R .7865 

baccalaureate 1.2593 (.0119)* s.e.e .3774 

college 1.4666 (.0089)* F-statistic 

N 

56320 

168095 
experience .0590 (.0009)* 
experience squared/102 -.1188 (.0034)* 
experience cubed/10 .0713 (.0040)* 

female -.2376 (.0020)* 

adjusted R2 .7854 
s.e.e .3785 
F-statistic 32390 
N 168095 

C. Means and standard deviations of the index qjt 

year82 year86 year92 year82 year86 year92 
Lisbon Lisbon Lisbon oth.reg. oth.reg. oth.reg. 

mean 
standard deviation 

1.0055 
.3061 

1.0518 
.3086 

1.0766 
.3020 

1.1218 
.3225 

.9130 

.2690 
.9148 
.2761 

.9489 

.2885 
Absolute standard errors in parentheses * denotes significant at the 1% level. 
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Table 7.3: OLS estimation results for the demand side 

A. dependent= qit B. dependent =311 

year82xLisbon .9553 (.0075)* intercept -.0730 (.0010)* 
year86xLisbon .9732 (.0076)* 
year92xLisbon 1.0083 (.0076)* 

9*u 
.3471 (.0010)* 

year82xoth.regions .9243 (.0075)* 
year86xoth.regions .9281 (.0075)* log a„ .1441 (.0032)* 
year92xoth.regions .9591 (.0076)* 

adjusted R2 .4735 
managerial & administrative (c.2) -.0565 (.0059)* s.e.e .1163 
clerical & related staff (c.3) -.0196 (.0033)* F-statistic 75597 
sales workers (c.4) -.0623 (.0039)* N 168095 
security & domestic services (c.5) -.1869 (.0038)* 
transport & production workers (c.7) -.2508 (.0034)* 
idem (codes 8) -.1239 (.0034)* 
idem (codes 9) -.1373 (.0033)* 
job level 2 .0165 (.0021)* 
job level 3 .1338 (.0020)* 
job level 4 .3218 (.0031)* 
job level 5 .3314 (.0031)* 
job level 6 .4689 (.0042)* 
job level 7 .7346 (.0056)* 
manufacturing -.0646 (.0063)* 
electricity and gas .0329 (.0077)* 
construction -.0555 (.0065)* 
wholesale, retail trade & hotels -.0410 (.0065)* 
transport, storage & communications -.0308 (.0066)* 
banking, insurance .1068 (.0067)* 
community, social & personal services -.0534 (.0068)* 
log firm size .0143 (.0003)* 

adjusted R2 
.4746 

s.e.e .2219 
F-statistic 5840 
N 168095 

hypotheses testing: 
occupations irrelevant F=2408 
job level irrelevant F=6803 
industries irrelevant F= 696 

C. Means and standard deviations of the index/,, 

all year82 
Lisbon 

mean 
standard deviation 

.2739 

.1603 
.3125 
.1688 

year86 
Lisbon 

.3179 

.1657 

year92 
Lisbon 

.3259 

.1744 

year82 year86 year92 
oth.reg. oth.reg. oth.reg. 

Absolute standard errors in parentheses * denotes significant at the 1% level. 

.2274 

.1329 
.2259 
.1351 

.2283 

.1372 
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Chapter 8 

Bargaining regimes and wages 

8.1 Introduction 

The nature and structure of collective bargaining has become more important to labour 
economists. At one time they were essentially interested in the wage rate for homogeneous 
labour and the volume of employment. The standard neo-classical model of pure competition 
states that in a market economy wages correspond to equilibrium prices determined by the 
forces of demand and supply of labour and constitute an instrument guiding the allocation of 
resources in a changing environment. However, labour economists have increasingly realised 
that wage structures and labour contracts may also be instruments to the firm (a survey of 
these developments is presented in Hartog and Theeuwes, 1990). Moreover, the influence of 
the institutional environment of the labour market has led to greater interest in the role of 
bargaining between trade unions and management. There is a lively debate underway in the 
economic literature on the role of labour market institutions for wage formation and thus for 
economic performance (see Bruno and Sachs, 1985, Calmfors and Driffill, 1988, and Teulings 
and Hartog, 1998). From the labour market point of view, such a performance has mostly been 
addressed in terms of (unemployment. The level of centralisation-corporatism of bargaining 
has been viewed as a crucial variable in this context. 

According to Bruno and Sachs (1985), there is a monotonie relation between the level of 
corporatism and economic performance, which reads that the higher the level of corporatism 
the better the performance. A competing - and challenging - contribution was formulated by 
Calmfors and Driffill (1988). They use a micro-economic model of an economy with many 
firms grouped into a number of industries where workers are represented by unions in the 
collective bargaining. From fully decentralised to fully centralised, bargaining can take place at 
the level of the firm, at the level of the industry or nation-wide. Calmfors and Driffill suggest 
the existence of a hump-shaped relation between the degree of centralisation (level of 
bargaining) and economic performance. They argue that both centralised and decentralised 
bargaining systems would work well in reducing the level of unemployment. Intermediate 
levels (industry) of negotiations would work poorly. The argument reads as follows: in 
centralised environments "large and all-encompassing trade unions naturally recognise their 
market power and take into account both inflationary and unemployment effects of wage 
increases. Conversely, unions operating at the individual firm or plant level have limited market 
power. In intermediate cases, unions can exert some market power but are led to ignore the 
macroeconomic implications of their actions" (Calmfors and Driffill, 1988, p. 13). 

In both models just mentioned on the effect of corporatism-centralisation, wage formation is 
a key link variable. For instance, Calmfors and Driffill (1988) claim a hump-shaped relation 



between real wage and centralisation, which through a downward-sloping demand for labour, 
translates into a hump-shaped relation between the degree of centralisation and the level of 
unemployment. Among countries this debate has strongly highlighted the question of 
differences in the level at which collective bargaining takes place. Institutional wage setting 
arrangements can vary across countries (see Hartog and Theeuwes, eds., 1993). However, 
even within each country we can find different arrangements. For instance, Stewart (1987) 
stresses a rich and large variety of bargaining structures in the U.K., such as closed shop 
arrangements, multiple recognition and different levels at which collective bargaining takes 
place. Hartog et al (1996) also analyses the wage-effect of the bargaining regime in the Dutch 
labour market. Their analysis distinguishes among four regimes, namely company level 
bargaining, industry level bargaining, mandatory extension, and no collective bargaining. 

Most studies on the role of collective bargaining to wage formation have compared wage 
differentials or differences in the wage structure between unionised and non-unionised 
workers, firms/plants or industries. However, the structure of bargaining involves different 
types of bargaining arrangements in many European countries. Furthermore, the wage-effect of 
negotiated contracts exceeds union membership and goes beyond firms represented at the 
bargaining table. In such a case, the estimation of wage differentials between union and non
union members, or even between firms represented and not represented in the negotiations may 
be meaningless (this argument is found in Hartog et al, 1996, and Teulings and Hartog, 1998). 
In this situation the analysis should identify whether the unit of analysis is covered by a 
collective bargaining contract rather than portray a simple dichotomy between union and non
union members. 

There is extensive literature on union bargaining effects in countries with a dichotomous 
structure such as Canada and the U.S., but empirical work which acknowledges the bargaining 
regime structure in other countries is still very scarce. However, if collective bargaining in 
Europe affects the wage structure, it probably surpasses the dichotomy of union/non-union 
members. This study deals with the Portuguese case and intends to contribute to this scarce 
literature. 

Negotiated contracts are widely extended by the government in Portugal. As a consequence 
of this governmental action, most workers are covered by some form of collective bargaining 
(see section 2.3.1 of chapter 2). This means that neither the distinction between union/non
union members nor the distinction between covered and uncovered workers seems to provide a 
suitable cut-off for understanding the unions/collective bargaining wage-effect. The level at 
which bargaining takes place is a distinguishing feature, however. There are different types of 
bargaining regimes operating at different levels (e.g. single-firm, multi-firm and sectoral level). 
Hence, examining the impact of the variety of institutional settings may be important to the 
understanding of the wage-determination process. Furthermore, it will elaborate upon the role 
of institutions and particularly on the level at which collective bargaining takes place in wage-
formation. 
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Although the work of Bruno and Sachs (1985) and Calmfors and Driffill (1988) have brought 
economists' attention to institutional variation among countries with respect to the level at 
which collective bargaining takes place, there are few studies which acknowledge this feature 
within a single-country.46 This type of analysis becomes even more intriguing when we 
acknowledge a shift towards more decentralised forms of bargaining in many western 
economies (see Hartog and Theeuwes eds., 1993). In particular, we try to address the 
following issues: Is the level at which bargaining occurs important for wage determination? 
How large are the wage-gaps between bargaining regimes, ceteris paribus? Are the gaps and 
rankings stable over time? What are the effects on the wage structure? How does wage 
dispersion vary by bargaining regime? How can the findings be related with the Portuguese 
institutional wage-setting? 

It is reasonable to inquire in advance the extent of any effect of the bargaining regime upon 
wages. There are a number of theoretical models of wage/employment determination in 
unionised labour markets. Moreover, empirical research has documented that union members 
receive higher wages relative to other equally-skilled workers. Unions apparently push up 
wages, but this issue remains controversial. There is no solid theory for guiding the analysis of 
bargaining regimes as defined in the current study, but we can analogise with the theoretical 
setting developed in Calmfors and Driffill (1988). Ceteris paribus, union power would increase 
from single-firm, to multi-firm to sectoral negotiations. In such a framework we would 
therefore expect wages to increase from single-firm, to multi-firm to sectoral contracts. With 
respect to the wage structure, few things can be expected in advance. There is however, the 
emerging notion that more decentralised environments, i.e. firm level negotiations, generate 
rather steeper tenure profiles (tenure profiles are seen as a mechanism for extracting rents from 
the firm), but there is no simple mechanism for prediction with regard to the returns to 
education (see Teulings and Hartog, 1998). 

The chapter is organised as follows. The next section contains an overview of the 
unions/collective bargaining wage-effect in several countries. Section 8.3 describes the data 
and includes selected descriptive statistics by bargaining regime. Section 8.4 includes estimated 
average wage differentials between bargaining regimes. Differences in returns to individual and 
job-related attributes among bargaining regimes are the subject of analysis in section 8.5. 
Section 8.6 contains a decomposition of wage differentials between bargaining regimes. 
Finally, the main findings and issues requiring further research are presented in section 8.6. 

8.2 Collective bargaining wage-effect in some countries 

The wage-effect of collective bargaining has captured the attention of economists. Most 
empirical studies in this field describe the U.S. and the U.K. There is also empirical evidence 

46 Within this meagre literature we can mention the studies of Mulvey (1976), Stewart (1987) and Hartog et 
al (1996). 
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for other countries such as the Netherlands, Norway, Germany, Australia, Austria, Italy, and 
Canada. These studies have investigated issues such as the average wage-gap due to the 
presence of labour unions (Lee, 1978, Bloch and Kuskin, 1978, Shah, 1984, Blanchflower and 
Freeman, 1980, Stewart, 1983, 1987, Robinson, 1989, Machin et al, 1993, DeU'Aringa and 
Lucifora, 1994), unions and the wage structure (Freeman, 1980, Pearce, 1990), and unions and 
the dispersion of wages (Freeman, 1980, Hirsch, 1982). 

The major analytical tool in the literature has been the estimation of wage equations with a 
control variable for union status. The type of data used have ranged from either individual to 
firm/plant or industry level. The correction of the bias arising from the endogeneity of union 
status has been important within this literature (Lee, 1978, Duncan and Leigh, 1980, Robinson 
and Tomes, 1984, Robinson, 1989). The empirical evidence points to at least three key results. 
First, unions/collective bargaining generate a wage premium, but its magnitude falls as a 
country's level of corporatist/centralised bargaining increases (see this argument in Hartog et 
al, 1996). Second, collective bargaining seems to reduce the responsiveness of the wage rate to 
variations in individual and job characteristics despite exceptions such as the returns to tenure. 
Third, unionism reduces the wage dispersion. 

8.2.1 Estimated average wage mark-ups 

Collective bargaining in the U.S. and Canada takes place mostly at the firm or plant level. 
The institutional setting in these countries allows the bargaining regime to be identified by 
union membership. The extent of collective bargaining coverage is close to that of unionisation 
(see the similarity in the figures presented in Hirsch and MacPherson, 1993). Several studies 
have attempted to measure the extent of the union/non-union wage gap for the U.S. After a 
survey of the empirical literature, Lewis (1986) concludes that the union relative wage 
differential averaged 15% between the mid-1960s and late-1970s. In addition, the union wage 
effect shows a substantial variation by industry. It is higher in non-manufacturing than in 
manufacturing industries, and higher in construction than in other non-manufacturing 
industries. In highly competitive industries such as textiles and apparel, unions seem to have no 
effect on wages. With regard to broad occupational categories, the premium is higher for blue-
collar than for white-collar workers. 

Robinson and Tomes (1984) surveyed the studies on the union wage premium for Canada. 
They indicate a range of 10-23%. In one of the studies the mark-up reaches 30%. They 
estimate a value of 27.7% with a 1979 sample of hourly paid workers. Robinson (1989) is 
mainly concerned with the endogeneity of union status. Exogeneity of union status is rejected 
with several tests. The OLS estimates for 1979 and 1981 produce a union differential of 
approximately 20%. The correction for endogeneity by using the instrumental variables 
estimator (IV) and the inverse Mills ratio (IM) method produce much larger mark-ups. These 
range from 27% to 43%. 
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Collective bargaining in the U.K. is done mostly at the firm or plant level. Also here there is a 

close association between union membership and collective bargaining coverage. Moreover, 

the system of industrial relations leads to a rich variety of collective bargaining arrangements. 

The surveys by Hirsch and Addison (1986) and Booth (1995) indicate a mark-up of 8% 

between the union and non-union sector. The diversity of the U.K. bargaining structures has 

been explored in recent studies. Stewart (1987) uses establishment-level data from 1984 to 

examine the impact on union/non-union pay differentials of the industrial relations setting in 

which bargaining takes place. He finds significant differences by type of bargaining. The 

presence of pre-entry closed shops was of chief importance for both skilled and semi-skilled 

manual workers. In this case, he estimates an average mark-up of 7.5% for skilled manual 

workers. Elsewhere, the mark-up is not significantly different from zero. Estimated differentials 

are larger for semi-skilled workers. The differential was estimated at 12% in large 

establishments with a pre-entry closed shop, but not significantly different from zero when this 

is not present. In small establishments it is estimated at 11.5% and is not found to vary 

significantly with the type of bargaining arrangement. The level at which bargaining takes 

place, which is the main purpose of this chapter, was also touched on by Stewart (1987), but 

no significant difference was found.47 Machin et al (1993) investigate the effect of multiple 

recognised unions on wages. They use the same establishment-level data as Stewart (1987). 

They conclude that when multiple unions are present it is important to identify whether they 

bargain separately or jointly. The empirical results suggest that plants with multi-unionism and 

separate negotiations pay higher wages than either those where different unions bargain jointly, 

or those where there is a single union. 

Contrary to what happens in the U.S., Canada and U.K., collective bargaining coverage 

differs strongly from union membership in many European countries. In Europe national or 

industry-level bargained contracts are widely extended to workers and firms not represented at 

the bargaining table. However, empirical work that considers this situation is very scarce. Even 

for these countries much of the investigation uses union membership rather than the bargaining 

regime coverage as a distinguishing feature. But such a distinction may be misleading.48 

47 This finding contrasts with earlier ones by Mulvey (1976), who uses industry-level data from the 1970s 
for the U.K. and concludes that workers covered by only national bargaining enjoy no earnings differential 
over non-union workers. However, workers who are covered by national plus supplementary bargaining 
enjoy a substantial wage differential over non-union workers. And, "of particular interest [...] is that those 
covered by company, local and district agreements - and who probably do little by way of supplementary 
bargaining - do at least as well in terms of earnings as those who build supplementary agreements on to 
national agreements" (p. 423-24). 
48 For instance, Van den Berg (1995) states that the replication of the model of Lee (1978) for the 
Netherlands yields very insignificant estimates for the wage equation selectivity correction terms, "indicating 
that a union member does not earn more than an average individual in the sample. The same holds for a non
union member. Inclusion of the expected union-nonunion wage differential in the union membership equation 
produces bizarre results: the estimated coefficient is negative, suggesting that a positive wage differential 
decreases the propensity to join" (p. 124, footnote 8). 
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Blanchflower and Freeman (1992) estimate wage equations for Austria and Germany based 
on individual observations. They included a dummy variable for union membership in the 
regressors list. The estimated union mark-up is 7% for Austria and 8% for Germany. The 
inclusion of industry dummies reduces the mark-up to 5% and 6%, respectively. These values 
are lower than those they find for the U.S. (18-22%) and for the U.K. (10%). As noted by 
Hartog et al (1996), these values "cannot be taken as a measure of the effect of the bargaining 
regime, but they do suggest that bargaining regime effects in these corporatist countries are 
substantially smaller than in the decentralised settings [...] and this is precisely the conclusion 
that the authors draw" (p. 5-6).49 Dell'Aringa and Lucifora (1994) account for some of the 
institutional features in which collective bargaining takes place to address trade union effects 
on relative wages in Italy. They explore the fact that nation-wide sectoral collective 
agreements, which are extended to all workers of the branch, can be supplemented by 
collective negotiations at the firm level. These two levels of bargaining are not mutually 
exclusive. Wage premiums negotiated at the firm level add up to those obtained by the sector. 
All firms are covered by nation-wide sectoral negotiations, but only some have local 
supplementary negotiations. They take into account this two-stage bargaining process to 
calculate the effect of local supplementary bargaining on wages. To do this they use 
establishment-level data for the metal-mechanical industry. The results indicate a positive and 
statistically significant wage mark-up in establishments where unions are recognised for local 
collective bargaining. Taking into account different combinations of union behaviour with 
regard to strikes (or no strikes) and separate or joint negotiations by different unions, the 
estimated average mark-ups range from 3.9% to 5.0% for blue-collar workers, and from 7.4% 
to 9.2% for white-collar workers. Barth et al (1994) also explore the existence of local 
supplementary collective negotiations on top of centralised negotiations in Norway. Firms 
covered only by central bargaining pay on average 7.5% lower wages. Hartog et al (1996) 
analyse the wage differential between different bargaining regimes in the Netherlands. They 
distinguish among four relevant regimes that the Dutch institutional setting yields for the 
private sector: industry level, mandatory extension, company level, and no collective 
bargaining. They report very small wage differentials among these regimes. The differences are 
smaller than 5%. A key finding may be the fact there is no significant difference between wage 
levels where the company is covered by collective bargaining and where it is not. The results 
suggest that if some differential exists, it is between company level bargaining and the 
remaining regimes. 

However, Hartog et al (1996) also emphasize the need to focus on estimates of the effects of bargaining 
regimes rather than of union membership status. 
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8.2.2 Differences in the rewards to individual and job characteristics 

The finding that the union/collective bargaining wage differential varies with individual and 
job characteristics has been reported in several empirical studies. This means that rewards to 
individual and job characteristics are influenced by collective bargaining. Empirical works 
dealing explicitly with this issue are fewer than those dealing with the union/collective 
bargaining mark-ups. Despite this, not all the literature will be reviewed here, and only some 
findings will be highlighted. 

There is evidence that unions influence the returns to education. The results by Freeman 
(1980) show that unionised blue-collar male workers face a lower rate of return to education in 
the U.S. A lower rate of return to workers in the unionised sector is also found in Duncan and 
Leigh (1980) whenever the wage equations are estimated by simple OLS or corrected for the 
selectivity bias that may result from non-random union membership status. Robinson and 
Tomes (1984) also find this result for hourly paid workers in Canada. Barth et al (1994) find 
that supplementary local bargaining increases the responsiveness of wages to schooling. 
Hartog et al (1996) report very similar returns to education across bargaining regimes in the 
Netherlands. Only the company bargaining level gives a return that is around two percentage 
points above that of the other regimes. 

With respect to labour market experience, the empirical evidence suggests that experience 
profiles are normally flatter in the unionised sector in the U.S. (see the survey by Hirsch and 
Addison, 1986). Barth et al (1994) find that in Norway additional collective bargaining on top 
of central bargaining flattens the experience-wage profiles. The study by Hartog et al (1996) 
for the Netherlands concludes that, except for the mandatory extension regime, the experience-
wage profiles are more or less parallel. The company agreement is somewhat flatter than the 
other regimes and the mandatory extension has the steepest profile. With regard to years of 
tenure, the literature suggests that the wage profiles are steeper under the presence of 
unions/collective bargaining. This result is supported in the survey by Hirsch and Addison 
(1986) for the U.S., in Robinson and Tomes (1984) for Canada and in Barth et al (1994) for 
Norway. 

There is also empirical evidence on the responsiveness of wages to firm size, skill (e.g. blue-
and white-collar workers), and gender under the presence of collective bargaining. For the 
U.S., Pearce (1990) reports that the wage responsiveness to both firm and plant size is larger 
in the union sector. Barth et al (1994) find that additional firm level collective bargaining 
increases the firm size wage premium in Norway. The same is found by Dell'Aringa and 
Lucifora (1994) for Italy. Hartog et al (1996) find a positive effect of firm size on wages in all 
the bargaining regimes they studied for the Netherlands. The highest firm size elasticity is 
generated by company bargaining and the lowest by industry bargaining. The difference in the 
average wage premium between white- and blue-collar workers is found to be smaller in the 
union sector (Freeman, 1980). The effect on the gender gap varies among studies, although it 
mostly seems to be reduced by collective bargaining. It is reduced by supplementary collective 
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bargaining at the firm level in Norway (Barth et al, 1994). Sloane (1985) summarises the 
studies carried out for U.K., U.S. and Canada and concludes that unions appear to change the 
relative wages against women in the U.S. In the U.K. and Canada they appear to change in 
favour of women. In a study by Robinson and Tomes (1984), the wage-gap was found to 
increase with the involvement of unions in Canada. Hartog et al (1996) report that the gender 
gap in the collective bargaining sector is one third smaller than in the no-bargaining sector in 
the Netherlands. 

8.2.3 Wage dispersion 

The literature on unionism and wage dispersion is not abundant. Perhaps the most complete 
treatment of this relationship is provided by Freeman (1980). His results for the U.S. indicate 
that unionism reduces wage dispersion. This is attributed to trade union policies designed to 
standardise rates within and across establishments for similar jobs in the unionised sector. 
Moreover, unions further reduce wage dispersion by narrowing wage differentials across skill 
groups (e.g. white-collar/blue-collar) within establishments for workers covered by union 
contracts. These effects more than offset the impact of unionism to increase dispersion across 
industries. He concludes that the net effect of unionism is to reduce inequality. 

8.3 Data and selected descriptive statistics by bargaining regime 

The process of collective bargaining in Portugal was described in some detail in section 2.3 
of chapter 2. As was outlined there, the institutional setting yields three bargaining regimes for 
private and public enterprises: sectoral, multi-firm and single-firm. This classification is mostly 
based on the number and/or type of negotiators representing the employer side. These 
bargaining regimes are represented in Figure A-8.1 in the appendix. Moreover, there is the so-
called government compulsory regime, which is a device set by the government in the event 
that negotiations fail or in the absence of workers organisations. The wage effect of these four 
forms of contract coverage is the subject of our analysis in this study. 

Our data have been drawn from Quadros de Pessoal for 1986 and 1992. They are as 
described in section 3.2 of chapter 3 and contain information on the four bargaining regimes 
just mentioned.50 These are defined at a firm level. The available data may have shortcomings. 
The data-set does not contain any information on whether the worker is affiliated with a union. 
This does not seem to be particularly disturbing, since most contracts are extended to 
otherwise uncovered workers and firms. It is not possible to differentiate between workers 
who are covered by a specific type of collective bargaining contract, or those covered by its 
extension accomplished through a government mandatory extension. This limitation is not 

50 The data for 1982 do not distinguish between multi-firm and single firm agreements. For this reason they 
are not examined here. 
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surmountable. It is not possible to disentangle the roles of important features of the Portuguese 

industrial relations, such as whether the contract is vertical or horizontal and regional or 

national. Finally, when the firm is covered by a given type of bargaining regime, top 

management is also thought to be covered by it. There is some belief that this type of worker is 

more bound by individual rather than by collective negotiations. We know very little about 

formal rules for exclusion of this type of worker from the collective bargaining, however.51 

Table 8.1 contains selected descriptive statistics by bargaining regime. As we can see, single-

firm and multi-firm contracts have a higher sample average wage rate (the latter regime has the 

highest average). In terms of wage dispersion (measured by the standard deviations of log-

wages), the highest value is generated in government compulsory regimes and the lowest value 

in single-firm contracts. Wage dispersion increased within all bargaining regimes from 1986 to 

1992. The changes were more pronounced in the compulsory regimes and sectoral contracts 

(the standard deviation increased by about 17.0%). The lowest proportional increase was in 

multi-firm contracts (3.8%). Single-firm contracts align between these two extremes (11.8%). 

The highest average years of education are found in single- and multi-firm bargaining regimes 

in 1992, but not in 1986 (with the exception of multi-firm contracts). The lowest average years 

of education are found for workers in firms covered by sectoral negotiations. If one excludes 

the government compulsory regime, results reveal that workers in firms covered by sectoral 

bargaining have on average lower education, while those in firms covered by single- and multi-

firm bargaining have on average higher average education (multi-firm has the highest average). 

Workers covered by multi-firm and single-firm contracts also stand apart from the other 

regimes with regard to average tenure. The sub-samples of workers covered by these regimes 

show a larger average tenure. As will be discussed later, these regimes appear more often in 

large firms, in public enterprises and in certain sectors. The existence of rents in these 

firms/sectors may eventually keep the workers longer with the firm. The government 

compulsory regime presents on average the least tenured workers. With respect to labour 

market experience, the single-firm agreement really stands apart. The lowest average years of 

experience is found for the government compulsory regime. 

Single- and multi-firm bargaining are more likely to occur as firm size increases. As one can 

see, there is a clear pattern between the chosen firm type of bargaining coverage and firm size. 

Workers covered by single- and multi-firm negotiations mostly work in large firms (more than 

750 workers). The majority of those covered by sectoral negotiations are in medium-large 

firms. The government compulsory regime is mostly concentrated in small-medium firms. 

A preliminary test was performed to assess the importance of bargaining regimes for wage determination 
of managers and higher clerical staff. A wage equation was estimated for this specific group of workers. The 
equation included covariates for education, experience, tenure with the firm, gender, hours worked, firm size, 
firm age, firm ownership, region, industry affiliation of the firm, and bargaining regimes. The null hypothesis 
that the bargaining regime parameters are jointly equal to zero is rejected at the 5% level in both years 
through an F-test. But it is not rejected at the 1% level in 1992. 
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With respect to regions, the majority of workers covered by any of the bargaining regimes 
work in Lisbon and the Tagus Valley. The lowest numbers of workers are found in Alentejo 
and Algarve. This distribution follows the regional pattern of the Portuguese population 
density. The dominant regions by bargaining regime are: single-firm (Lisbon and the Tagus 
Valley), multi-firm (Lisbon and the Tagus Valley, and North), sectoral and compulsory regimes 
(Lisbon and the Tagus Valley, and North and Centre). 

It is also possible to identify the main economic activities within each regime. The 
compulsory regime is dominated by wholesale, retail, services supplied to firms, and 
humanitarian and social services. For sectoral agreements, one may highlight textiles, clothing 
and leather, machinery, transport equipment and electronics, and construction and public 
works. Banking is the dominant activity in terms of coverage by multi-firm contracts. With 
respect to single-firm contracts, the main activities are chemical products and petroleum, 
electricity and gas, transportation and communications. 

Single- and multi-firm bargaining regimes are concentrated in public enterprise. As one can 
see, 94.8% of the workers included in the sample of 1986 and covered by a single-firm 
contract also worked in public enterprises. 72.3% of the workers covered by multi-firm 
contracts worked in this type of firm. This situation changed substantially in 1992 because of 
the process of privatisation and/or reorganisation of public enterprises under which many of 
these firms changed to joint-stock companies. The highest proportion of workers covered by 
single- and multi-firm bargaining in 1992 is in joint-stock enterprise. The ownership structure 
changed (in some cases only the legal form had changed), but the bargaining regime stayed the 
same. Indeed, it was not possible to find any change in the type of bargaining regime for those 
firms subject to reorganisation and/or privatisation. 
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Table 8.1 : Selected descriptive statistics by bargaining regime 

year=1986 compulsory sectoral multi-firm single-firm 

sample size 1731 43325 3465 8778 
mean std. dev. mean std. dev. mean std. dev. Mean std. dev. 

log-wage 10.504 0.423 10.478 0.414 11.128 0.416 11.104 0.364 
years of schooling 6.670 3.450 4.925 2.965 7.965 3.389 6.094 3.549 
years of experience 23.57 13.06 24.56 12.36 24.64 10.74 28.52 11.44 
years of tenure 8.553 7.996 9.866 8.002 11.983 8.450 15.45 9.130 
log hours worked 5.138 1.479 5.202 0.090 5.021 0.111 5.191 0.117 

female 0.524 0.334 0.247 0.184 
blue-collar 0.341 0.693 0.244 0.490 

public enterprise 0.006 0.022 0.723 0.948 
sole proprietorship 0.136 0.059 0.000 0.000 
joint-stock 0.083 0.260 0.161 0.041 
partnership 0.337 0.631 0.070 0.004 
other ownership 0.438 0.028 0.046 0.006 

firm size < 9 0.241 0.079 0.001 0.000 

10 < firm size < 19 0.144 0.079 0.002 0.000 

20 < firm size < 49 0.253 0.146 0.009 0.000 

50 < firm size < 99 0.130 0.131 0.017 0.000 

100 < firm size < 249 0.118 0.180 0.031 0.003 

250 < firm size ^ 749 0.110 0.208 0.094 0.025 

firm size > 750 0.004 0.176 0.846 0.972 

Al garve 0.008 0.011 0.000 0.000 
Alentejo 0.040 0.016 0.004 0.000 
North 0.291 0.365 0.216 0.026 
Centre 0.138 0.185 0.003 0.012 
Lisbon and the Tagus Valley 0.522 0.423 0.777 0.962 

mining (metals) 0.000 0.004 0.000 0.000 
mining (non-metal) 0.002 0.006 0.000 0.000 
food, beverages and tobacco 0.027 0.061 0.038 0.019 
textiles, clothing and leather 0.000 0.215 0.000 0.000 
wood, cork and furniture 0.000 0.049 0.000 0.006 
paper, printing and publishing 0.002 0.028 0.011 0.030 
chem. prod., rubber and petroleum 0.001 0.024 0.000 0.114 
porcelain, glass and allied products 0.004 0.041 0.064 0.006 
primary metals 0.000 0.018 0.000 0.034 
machinery, transp. equip, and electronics 0.004 0.149 0.000 0.010 
other manufacturing industries 0.001 0.005 0.000 0.003 
electricity and gas 0.003 0.000 0.000 0.128 
construction and public works 0.002 0.100 0.001 0.001 
wholesale 0.220 0.089 0.035 0.021 
retail 0.128 0.082 0.002 0.000 

restaurants and hotels 0.001 0.038 0.051 0.005 
transportation and storage 0.006 0.028 0.004 0.333 
communications 0.002 0.000 0.000 0.277 
banking 0.004 0.000 0.719 0.000 

insurance 0.000 0.016 0.000 0.000 
services supplied to firms 0.142 0.005 0.063 0.000 

cleaning services 0.001 0.005 0.002 0.000 
humanitarian and social services 0.412 0.015 0.011 0.000 
cultural and recreational services 0.021 0.005 0.000 0.014 
other personal and domestic services 0.017 0.018 0.000 0.000 
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year=1992 compulsory sectoral multi-firm single -firm 
sample size 2133 43567 2745 5862 

Mean std. dev. mean std. dev. mean std. dev. Mean : itd. dev. 

log-wage 11.288 0.496 11.287 0.484 12.096 0.432 11.963 0.407 
years of schooling 7.100 3.538 5.558 3.015 9.306 3.075 7.160 3.820 
years of experience 22.95 13.08 23.47 12.44 24.66 10.99 28.18 11.80 
years of tenure 6.697 7.878 7.740 8.532 12.99 8.970 14.96 9.161 
log hours worked 5.158 0.096 5.197 0.081 5.015 0.081 5.172 0.109 

female 0.613 0.368 0.260 0.221 
blue-collar 0.378 0.696 0.113 0.429 

public enterprise 0.000 0.000 0.038 0.226 
sole proprietorship 0.093 0.059 0.000 0.000 
joint-stock 0.070 0.244 0.870 0.724 

of which were public in 1986 .0000 .0011 .6940 .6630 
partnership 0.304 0.671 0.007 0.012 
other ownership 0.533 0.026 0.085 0.039 

firm size < 9 0.211 0.103 0.004 0.000 
10 < firm size < 19 0.148 0.095 0.004 0.000 
20 < firm size < 49 0.275 0.167 0.009 0.000 
50 < firm size < 99 0.132 0.144 0.018 0.002 
100 < firm size < 249 0.133 0.188 0.022 0.012 
250 < firm size < 749 0.074 0.183 0.090 0.039 
firm size > 750 0.027 0.120 0.853 0.946 

Al garve 0.027 0.022 0.001 0.000 
Alentejo 0.053 0.018 0.001 0.002 
North 0.247 0.361 0.288 0.036 
Centre 0.174 0.210 0.010 0.014 
Lisbon and the Tagus Valley 0.498 0.389 0.700 0.948 

mining (metals) 0.000 0.002 0.000 0.000 
mining (non-metal) 0.001 0.007 0.000 0.000 
food, beverages and tobacco 0.016 0.051 0.017 0.031 
textiles, clothing and leather 0.001 0.216 0.001 0.001 
wood, cork and furniture 0.000 0.044 0.000 0.000 
paper, printing and publishing 0.003 0.025 0.009 0.029 
chem. prod., rubber and petroleum 0.003 0.036 0.000 0.044 
porcelain, glass and allied products 0.005 0.041 0.039 0.011 
primary metals 0.000 0.011 0.000 0.027 
machinery, transp. equip, and electronics 0.006 0.118 0.000 0.006 
other manufacturing industries 0.001 0.005 0.000 0.002 
electricity and gas 0.001 0.000 0.000 0.142 
construction and public works 0.001 0.108 0.000 0.000 
wholesale 0.164 0.087 0.026 0.010 
retail 0.094 0.087 0.000 0.000 
restaurants and hotels 0.000 0.053 0.000 0.016 
transportation and storage 0.003 0.032 0.010 0.313 
communications 0.003 0.000 0.000 0.350 
banking 0.010 0.000 0.879 0.000 
insurance 0.000 0.013 0.000 0.000 
services supplied to firms 0.162 0.016 0.000 0.000 
cleaning services 0.001 0.005 0.002 0.000 
humanitarian and social services 0.489 0.017 0.016 0.000 
cultural and recreational services 0.016 0.005 0.000 0.017 
other personal and domestic services 0.019 0.020 0.000 0.000 
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Table 8.2 shows the percentage of workers by bargaining regime in each firm ownership/legal 
form. It reveals that 91.9% of workers in public enterprise were covered by multi- and single-
firm level negotiations in 1986. The figure is equal to 98.7% in 1992. Single-firm contracts 
stand apart at this level. They cover most workers in public enterprise (70.6% in 1986 and 
91.4% in 1992). In sole proprietorship, partnerships, and joint-stock enterprise the largest 
proportion of workers is covered by sectoral contracts. The same is true for the case of other 
ownership structures (e.g. cooperatives), except in 1992, where sectoral and government 
compulsory regimes have a very similar proportion. 

Table 8.2: Employment by bargaining regime by firm ownership 
(%) 

compulsory sectoral multi-firm single-firm total 

year=1986: 
public enterprise 0.1 8.0 21.3 70.6 100 
sole proprietorship 8.4 91.6 0.0 0.0 100 
joint-stock 1.2 91.4 4.5 2.9 100 
partnership 2.1 96.9 0.9 0.1 100 
other 34.5 55.9 7.2 2.4 100 

year=1992: 
public enterprise 0.0 1.4 7.3 91.4 100 
sole proprietorship 7.1 92.8 0.0 0.0 100 
joint-stock 0.9 61.1 13.7 24.4 100 
partnership 2.2 97.5 0.1 0.2 100 
other 42.0 41.1 8.6 8.3 100 

In sum, we may highlight that multi- and single-firm bargaining regimes tend to reach 
extreme positions. These two regimes present the highest average log-wages, the highest 
average education, the highest average tenure, the highest average labour market experience, 
the lowest proportion of females, and they are more localised in large firms. They are also 
more localised in public enterprises or those which changed from public to joint-stock as a 
consequence of privatisation or restructuring. With respect to distribution by economic sectors, 
we have the following dominance: compulsory in services, sectoral in manufacturing and 
construction, multi-firm in banking, and single-firm in concentrated sectors of manufacturing 
and services. 

8.4 The average wage-gap between bargaining regimes 

This section presents the estimation of relative wage-gaps between pairs of bargaining 
regimes. The estimates are based on a human capital wage-equation of the type 

In wt = a'X, + ß% + e, i=l,...,N (8.1) 
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where In w, denotes the natural logarithm of wages. X, is a vector of explanatory variables 
which include a unit vector, and controls for education, experience, tenure, gender, firm size, 
firm age, hours worked, regions, firm legal form/ownership, blue-collar job, and industries. B, 
is a set of dummy variables; each of these variables takes the value 1 if the individual is covered 
by a specific bargaining regime and 0 otherwise. Single-firm contracts are set as the reference 
category. It is assumed that the error terms s, i=l,...,N are independent drawings from an 
identical distribution N(0,CT2). The equation was estimated by OLS, for which the basic 
assumptions are assumed to hold. In general, negotiated contracts set wage levels for different 
grades of workers such as blue-collar and white-collar. To capture possible differences in the 
bargaining regime wage-gap for these two worker categories, we split the sample and also 
estimated a wage equation separately for each of them. 

The bargaining regime estimated coefficients are in Table 8.3. A test for the null hypothesis 
that these parameters are jointly equal to zero is in Table 8.4. This hypothesis is rejected in 
both years and for all regressions. The values of the test are far higher than the critical values 
of a F(3,oc) distribution at the 5 or 1% levels of 2.60 and 3.78, respectively. This means that, 
after controlling for a large set of individual and job and firm-related characteristics, the firm 
bargaining regime coverage apparently is important in explaining the variability of wages. 

The results indicate that bargaining regime wage differentials are sizeable in some cases. In 
general, multi-firm contracts generate the highest premium for seemingly similar workers and 
sectoral contracts fall at the bottom of the scale. For the whole sample, single-firm and 
compulsory regimes align at an intermediate position (the difference between them is not 
statistically significant at the 5% level). For blue-collar workers, government compulsory 
regimes share the bottom of the ranking with sectoral contracts (the difference between them is 
not statistically significant). For white-collar workers, single-firm contracts do not pay 
differently from sectoral contracts in 1992. 
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Table 8.3: OLS bargaining regime parameter estimates 

year=1986: all workers blue-collar white-collar 

compulsory -.0062 (0.47) -.0321 (1.81) ** -.0719 (3.39) * 

sectoral -.0833 (8.59) * -.0308 (2.72) * -.1446 (8.32) * 

multi-firm .0831 (6.43) * .2031 (13.6) * .1418 (5.57) * 

adjusted R 
F-value 
N 

.6651 
1373 

57299 

.6220 
742.1 
35754 

.6181 
427.0 
21545 

year=1992: all workers blue-collar white-collar 

compulsory .0025 (0.16) -.1435 (6.62) * .0923 (3.63) * 

sectoral -.0684 (5.92) * -.1346 (10.0) * .0159 (0.76) 

multi-firm .1276 (5.99) * .0175 (0.62) .2207 (6.62) * 

adjusted R2 

F-value 
N 

.6024 
992.4 
54307 

.5187 
452.6 
33949 

.5791 
342.3 
20358 

The table reports coefficients for three bargaining regime dummy variables. Single-firm is the reference 
category. The other explanatory variables are described above in the text. Absolute t-values in parentheses. 
* significant at the 1% level. ** significant at the 10% level. 

Some changes have occurred over time. The size of the relative wage-gaps remains almost 
the same for the complete sample. Only the multi-firm wage differential reveals some increase 
from 1986 to 1992. Changes are more visible when the sample is broken down into white- and 
blue-collar workers. The most remarkable alterations occurred in single-firm contracts. This 
evolution is not visible in the pooled sample, since the changes worked in opposite directions 
for blue- and white collar workers. Blue-collar workers in single-firm contracts improved their 
wage relative to their counterparts covered by the other regimes, but the opposite occurred for 
white-collar workers. 

In some cases the size of the estimated average wage-gap is quite different between 
occupational groups in a given year. For instance, blue-collar workers covered by multi-firm 
contracts earned approximately the same as those workers covered by single-firm agreements 
in 1992. However, white-collar workers covered by multi-firm contracts earned 24.7% more. 
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Table 8.4: Hypotheses testing (F-test for/?'=0) 

1986 1992 
all workers blue-collar white-collar all workers blue-collar white-collar 

118.1 129.4 85.9 50.1 44.8 24.0 

Thus far, and despite a few exceptions, the results indicate the presence of sizeable wage-

gaps between bargaining regimes. These differentials vary over time and across occupational 

groups. In terms of ranking, the pattern appears to be that multi-firm contracts tend to be in 

the highest paying group and sectoral contracts in the lowest.52 Some significant changes over 

time and by broad occupational groups can be emphasized. A decrease of premium associated 

with single-firm contracts wages within the white-collar group is visible over time. An 

improvement occurred within the blue-collar category. The period 1986-1992 is a period of 

turmoil in wages, or else the bargaining regime demarcation has no stable meaning in Portugal 

when we consider white and blue-collar workers separately. It is unknown whether these 

alterations can be linked with those which occurred in the legal and economic environment. 

Indeed, changes over this period may have contributed to decrease union bargaining power 

while others may very well have worked in the opposite direction. For instance, the power of 

unions to exploit local rents could have been reduced by relaxing firing restrictions, the 

existence of social contracts, or the introduction of more competition in the product markets. 

But at the same time this may have been offset by the prevailing very tight labour market 

conditions and fast economic growth (see details in chapter 2). Therefore, it is difficult with the 

current data to untie the effects of regulatory changes from those arising from changing 

macroeconomic conditions. 

8.5 Differences in the rewards to individual and job attributes 

The previous section merely analysed differences in wage levels among bargaining regimes. 

The main concern of this section is to go a step further and analyse the effect of the bargaining 

We advanced the hypothesis that the highest value in multi-firm contracts may be influenced by the 
situation and the evolution of labour returns in the financial sector. The argument relies on the fact that the 
economy, and particularly finance, entered an upswing period after 1985. High profitability may have been 
shared with the work force. This mechanism may be strengthened by a very high rate of unionisation in the 
sector. Because of this we re-estimated the wage equation with a sub-sample of workers other than those in 
the banking sector, but this did not change the findings. First, the ranking among bargaining regimes was 
completely preserved. Second, the estimated coefficients associated with multi-firm negotiations show little 
variation. The coefficients for this type of bargaining are as follows. In 1986: .1091 (8.26), .2058 (13.74) 
and .1839 (6.78) for all, blue-collar and white-collar workers, respectively. The figures in 1992 are .1350 
(6.17), .0109 (.38) and .2671 (7.60). As in Table 3, the values indicate deviations from single-firm contracts 
and the t-values are in parentheses. Apparently the leadership of the ranking by multi-firm contracts does not 
appear to be due to a. primacy of banking. If the differential from the other regimes derives from rent-sharing, 
this mechanism may very well also exist in activities covered by multi-firm contracts other than banking. 
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regime on the rewards to individual and job related attributes (i.e. on the wage structure). In 

order to analyse how those rewards vary across bargaining regimes, the sample was split into 

four bargaining regimes and a wage equation for each was estimated by OLS." The estimated 

wage equations are of the type 

l»Wij=r'jXi,+a>v j=l,2,3,4 (8.2) 

where XtJ is a set of explanatory variables (including a vector of ones), ys are vectors of 

unknown parameters to be estimated, and a>ij are random errors which are assumed to be 

independent drawings from an identical N(0,rj2) distribution. The subscripts / and j index 

individual workers and the corresponding bargaining regime, respectively. Because of the small 

sample size in some cases, we do not estimate separate versions of equation (8.2) for white-

and blue-collar workers. We only break down the sample by bargaining regime and include in 

the regressors list a dummy variable indicating whether the individual performs a blue-collar 

job. Furthermore, the interaction of this variable with education, experience, tenure, and firm 

size is analysed so as to capture differences in the rewards to these characteristics between the 

two skill groups by bargaining regime. 

The estimation results for equation (8.2) are in Tables A-8.1 to A-8.3 in the appendix. It is 

quite interesting to look at the standard error of the regressions. Let us consider the results in 

Table A-8.2. As we can see, the standard error of the regression is systematically lower in 

multi- and single firm negotiations. This would suggest that unions reduce inequality resulting 

from unobserved attributes when negotiating close to the firm level. But one may also suspect 

that the real reason possibly relies upon specific attributes of the firms involved in this type of 

bargaining. There may be a higher capacity for monitoring the wage effectively paid by 

reducing the capacity of the employer to adjust wages. Different from small firms, large firms 

typically have internal unions' representatives and workers' committees which may work to 

Such an analysis may be undermined by a selection bias problem. The typical situation of selectivity is 
when the outcome variable is observed only for one part of the original sample. Estimates obtained by 
conventional linear regression techniques from the sub-sample with complete observations may fail to give 
consistent parameters for the population. This occurs because of (endogenous) selection of the individuals in 
a particular regime. That inconsistency happens if the disturbances of the individuals selection equation and 
those of the outcome equation are correlated. The data set includes information on wages for individuals 
employed in firms covered by a particular bargaining regime. In such a case, the bargaining regime may be 
regarded as a characteristic of the firm (in the same way as firm size is). Selectivity of the workers in a given 
bargaining regime can be conceived of in a context in which individuals maximise wages and choose the 
firm/bargaining regime which provides them with the highest wage. There may be unobservable 
characteristics that influence the probability of being selected into a certain bargaining regime as well as the 
potential wage rate in the respective regime. Lee (1983) proposes a method for dealing with this type of 
problem. Largely because the data set has no variables that can be used as satisfactory identifying 
restrictions in the correction technique, the present analysis ignores any correction. We did not want to rely 
on functional form. Moreover, we do not have the strong conviction that selectivity bias is relevant here. 
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weaken discretionary wage management policies for seemingly similar workers. The reduction 
of discretionary policies may also be related to the ownership structure of the firm. Most of 
those firms were - or are - public companies for which promotions and recruitment criteria 
(and thus wages) are probably tightly linked to observable characteristics such as education, 
experience, tenure, and so forth. 

The standard deviation of the residuals increased over time in all regimes. The lowest 
increase is found in single-firm contracts (8.7%) and the highest in multi-firm contracts 
(28.9%). Note that this was not the case before standardisation. As shown in section 8.3, 
multi-firm contracts experienced the lowest proportional increase in overall wage dispersion. 
This may very well be related to enormous changes operating in the banking sector since the 
mid-1980s as a consequence of privatisation, modernisation, restructuring, and the entry of 
new national and foreign banks (see section 2.1 of chapter 2). Indeed, changes in this sector 
were clearly happening much faster than in any of the other sheltered activities. In other sectors 
the privatisation process was obviously delayed, and by 1992, it was below that which had 
initially been proposed. This may explain the difference in the evolution of unexplained 
dispersion for workers in firms covered by single and multi-firm contracts. In the former case, 
wages may have remained quite tied to observable individual attributes. In the second case, 
they may have started valuing unobservable characteristics (e.g. ability, motivation, leadership) 
to cope with increased fierce competition.54 If this were the case, trade unions' ability to 
withstand increasing wage dispersion resulting from management discretionary policies (or to 
achieve any other goal) probably depends considerably on the institutional and legal 
environment in which they operate. 
The results reveal that the wage structure (and consequently the wage-gap) varies by 

bargaining regime. To assess the role of the individual education to the wage formation, we 
began by including this as a continuous variable in the regressors list. The results for the return 
to education are in Table 8.5. In 1986 the lowest return is found in multi-firm and the highest 
in single-firm contracts. There occurred an upward shift in the returns to education across all 
bargaining regimes from 1986 to 1992. However, this was much more pronounced in multi-
firm contracts, where the rate of return increased by 74.0%. Such an upsurge in the returns to 
education had already been identified in chapter 3 through a single equation that did not allow 
for a variation across bargaining regimes. The corresponding values are lower than those 
obtained for the Netherlands by Hartog et al (1996). They use a data set from 1992; the 
estimated values range between 11.4% (firm agreement, which is higher than what we obtain 
for Portugal) and 9.1% (no collective agreement). Other values are 9.2% (industry level) and 
9.4% (mandatory extension). This is remarkable because less developed countries usually have 
higher returns. 

The explanatory power of the observable variables included in the regression decreased abruptly from 
1986 to 1992 in multi-firm contracts (see the adjusted R2 in Table A-8.2). 
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Table 8.5: Rates of return to education by bargaining regime (%) 

npulsory sectoral 

4.81 4.86 

5.53 5.56 

3.23 3.23 

2.34 3.51 

5.21 6.13 

6.57 7.22 

all workers 
1986 a 

1992 a 

blue-collar 
1986 b 

1992b 

white-collar 
1986 b 

1992 b 

* Based upon the values of specification 1 in Table A-8.1 in the appendix. b Based upon the values of 
specification 2 in Table A-8.1 in the appendix. 

llti-firm single-firm 

3.89 5.43 

6.77 6.96 

2.38 3.19 

4.74 3.80 

4.21 6.33 

6.83 8.02 

Interaction terms of years of education with the blue-collar dummy variable reveal that 

returns are lower for blue-collar when compared with white-collar workers across all regimes. 

The returns to schooling show an increase over the period under analysis for both of these 

groups except in one case. The exception is a decrease found for blue-collar workers covered 

by a compulsory bargaining regime whose return decreased from 3.2% to 2.3%. 

Table 8.6: Wage-differential between levels of education by bargaining regime (%) 

year=1986: 

from less than primary to primary 
from primary to preparatory 
from preparatory to lower secondary 
from lower secondary to upper secondary (acad.) 
from upper secondary (acad.) to baccalaureate 
from upper secondary (acad.) to college 
from baccalaureate to college 

year=1992: 

from less than primary to primary 
from primary to preparatory 
from preparatory to lower secondary 
from lower secondary to upper secondary (acad.) 
from upper secondary (acad.) to baccalaureate 
from upper secondary (acad.) to college 
from baccalaureate to college 

compulsory sectoral multi-firm single-firm 

9.4 10.5 11.8 9.1 
11.9 11.1 7.1 8.3 
10.3 14.8 10.5 15.9 
10.7 11.7 5.7 12.9 
42.6 44.5 40.5 40.6 
59.0 65.2 51.4 69.8 
11.5 14.3 7.8 20.7 

8.9 9.9 4.7 12.5 
7.8 10.8 18.1 10.0 
8.3 12.7 12.1 15.0 

11.3 15.2 10.5 11.7 
63.3 54.3 37.8 60.9 

115.3 87.2 71.6 102.4 
31.9 21.3 24.5 25.8 

Calculations based upon the values in Table A-8.2 in the appendix. 
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A wage equation in which the education is measured by levels was also estimated. This was 
performed through binary variables. Each of these variables takes the value 1 if the individual 
has the respective level of education and 0 otherwise. The results are in Table A-8.2 in the 
appendix. The conditional average wage differentials between selected pairs of educational 
levels are in Table 8.6. 

The figures indicate substantial changes in wage differentials by levels of education across all 
regimes from 1986 to 1992. For instance, the comparison of college graduates with their 
academic upper secondary counterparts shows that remarkable differences occurred between 
the two periods. However, two cases deserve to be mentioned in terms of change. The 
premium within the government compulsory regime changed from 59.0% to 115.3% (which 
has to be interpreted with caution because of the small number of observations in the 
corresponding cell). In the case of single-firm agreements the change is from 69.8 to 102.4 
percent. 

The rise of wages with worker market experience and firm (or job) tenure has been found in 
many studies. Although the influence of union membership on wage profiles has been analysed, 
few studies have addressed the influence of the bargaining regime as it is understood in 
Europe. The study by Hartog et al (1996) for the Netherlands concludes that, except for the 
mandatory extension regime, the experience-wage profiles are more or less parallel. The 
enterprise agreement is somewhat flatter than the other regimes and the mandatory extension 
has the steepest profile. 

But it is worth mentioning in advance that the estimates for tenure and experience may be 
somewhat biased (see details in e.g. section 3.5 of chapter 3 and Teulings and Hartog, 1998). 
However, with the information included in the current (cross-sectional) data, we cannot 
experiment with any correction. 

The marginal effects of experience and tenure on wages in Portugal are in Table 8.7. Apart 
from the case of multi-firm bargaining, the marginal effects (slopes) for experience are very 
similar in 1986. The profiles are almost parallel. The results in Table A-8.3 in the appendix 
suggest that experience profiles are flatter for blue-collar workers in sectoral and multi-firm 
contracts in 1986 compared with their white-collar counterparts. The reverse happens for the 
two other bargaining regimes in 1986, but the difference is not statistically different from zero 
at the 5% level. The difference is never statistically significant at the 5% level in all bargaining 
regimes in 1992. 

The effect of tenure on wages varies across bargaining regimes. Workers with less than one 
year of tenure with the firm (entrants) have a clear disadvantage over other workers in sectoral 
and single-firm contracts. In the other two regimes the difference is not statistically different 
from zero at the 5% level. The tenure profiles are concave in 1986 and 1992. However, the 
hypothesis of linearity (i.e. the coefficient associated to the squared term is equal to zero) is 
not rejected for multi- and single-firm contracts in 1986. In sectoral contracts the tenure 
profiles are flatter for blue-collar compared with their white-collar counterparts. They are also 
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flatter for blue-collar workers in the multi-firm contracts in 1986. In the other cases, the 
difference between those two skills is not statistically significant (see Table A-8.3 in the 
appendix). 

As we can see, tenure profiles are steeper under single-firm rather than under sectoral 
contracts. This may confirm the hypothesis that more decentralised environments produce 
steeper tenure profiles (although in the case of multi-firm contracts we cannot make a clear cut 
distinction). Single-firm contracts also impose a higher penalty on newcomers to the firm than 
sectoral negotiations do. This may suggest that, if tenure profiles are a mechanism for 
extracting rents from the firm, this mechanism is enhanced when negotiating at the firm level. 

Table 8.7: Experience and tenure effects on wages by bargaining regime (%) 

compulsory sectoral multi-firm single-firm 

1986 1992 1986 1992 1986 1992 1986 1992 
years of experience a 

5 3.37 2.57 3.32 2.72 1.69 3.35 3.33 2.03 

10 2.41 1.85 2.33 2.00 1.26 2.76 2.38 1.75 

15 1.59 1.23 1.57 1.38 1.13 2.20 1.57 1.47 

20 0.91 0.72 0.94 0.85 0.92 1.67 0.96 1.18 

25 0.38 0.32 0.44 0.42 0.65 1.16 0.38 0.88 

30 -0.01 0.02 0.07 0.08 0.31 0.68 -0.01 0.58 

years of tenureb 

5 1.31 1.40 0.55 0.65 1.64 0.21 1.24 1.36 

10 1.11 1.12 0.49 0.56 1.57 0.54 1.20 1.22 

15 0.90 0.85 0.44 0.47 1.51 0.87 1.15 1.09 

20 0.70 0.58 0.38 0.38 1.44 1.20 1.11 0.96 

25 0.49 0.31 0.33 0.29 1.37 1.53 1.07 0.83 

30 0.28 0.04 0.27 0.20 1.30 1.86 1.03 0.69 

tenure < 1 year -1.51* 2.30* -5.03 -2.46* -2.87* .060* -9.04 -4.83 

a The values correspond to the derivative of log-wages with respect to years experience (multiplied by 100). The 
values correspond to the derivative of log-wages with respect to years of tenure (multiplied by 100). * indicates that 
the regression coefficient is not significantly different from zero at the 5% level. 

The empirical finding that wages for apparently equally-skilled workers vary with firm size is 
a non-competitive phenomenon that has puzzled researchers. Empirical evidence of a wage 
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premium for workers in large firms is well-documented, but explanations for such a premium 
are controversial (see Brown and Medoff, 1989). The estimates in chapter 3 indicate the 
existence of such a premium also in Portugal. However, the estimation of a specific wage 
equation for each bargaining regime led to two distinct cases. The estimated elasticity is 
positive in compulsory and sectoral contracts. It is negative in the two regimes that embody 
negotiations close to the firm level. This dichotomy is valid for both years and is also an 
inexplicable result. The result is thus very consistent over time. But note that the negative sign 
just mentioned above is less visible for the case of blue-collar workers, see Table A-8.3 in the 
appendix. Indeed, the value on the interaction between blue-collar and firm size term is 
positive. Its size is enough to offset the negative value in the case of multi-firm, but not in the 
case of single-firm contracts. 

One explanation for the negative sign could be the monopsony model: large firms can have 
monopsony power compared with smaller firms. In the strictest sense, monopsony is the sole 
buyer of a factor of production. More generally, it may refer to situations of reduced 
alternatives in the labour market (for all or some workers). In equilibrium, the resulting wage 
paid by the monopsonist and the amount of labour hired, are below what would occur in a 
competitive labour market. This results from a limited number of potential employers and is 
normally associated with small labour markets. It is remarkable, however, that this sign was 
not found for the economy as a whole but only within two particular subsets (i.e. bargaining 
regimes).55 Therefore, a second explanation might focus on differences arising within each of 
these (small) subsets of the economy. Within each subset, jobs may differ along the firm size 
demarcation, thus leading to lower wages in bigger firms. These firms may have better working 
conditions, provide more secure jobs, provide specific benefits/services such as health care, 
nursery schools, and so forth, and have larger pools of applicants relative to vacancies. 
Without empirical testing little can be claimed for these hypotheses. 

The results in chapter 3 indicate a negative relation between wages and the age of the firm. 
When the sample is broken down by bargaining regime and separate wage equations are 
estimated for each regime, the results are not totally consistent with those of a single equation, 
although the negative sign is clearly predominant. For government compulsory regimes and 
sectoral contracts the sign is negative in both years. It is not statistically different from zero at 
the 5% level in the former of these regimes. With respect to multi- and single-firm bargaining 
regimes, the sign is negative in 1992, but not in 1986. 

Females earn less than males, ceteris paribus. This disadvantage is found in all bargaining 
regimes. Nevertheless, the size of the differential varies across regimes and, in some cases, 
over time. It is substantially lower in multi- and single-firm bargaining negotiations than in the 
other regimes. With respect to changes from 1986 to 1992, that disadvantage increased in 
sectoral contracts and in compulsory regimes. It is remarkably stable in the remaining regimes. 

55 These are specific subsets of the economy comprised of fairly large firms. Most of these firms employ more 
(in some cases many more) than one thousand employees. 
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A comparison with the values by Hartog et al (1996) suggests that the gap is larger in Portugal 
than in the Netherlands. 

Wage differentials between firm ownership structures vary across bargaining regimes. Table 
8.8 shows this through estimated percentage differences between partnerships and joint-stock 
enterprise. Other differences can be found by looking at the estimates in Table A-8.2 in the 
appendix. Furthermore, the ownership/legal form wage-gap changes over time. With respect to 
skill, single-firm negotiations generate the lowest difference between white- and blue-collar 
workers. This differential widened markedly from 1986 to 1992 in multi-firm contracts. It 
decreased during the same period in compulsory regimes. Wages in Lisbon and the Tagus 
Valley tend to be higher than in the other regions. This is valid for almost all bargaining 
regimes, see Table A-8.2 in the appendix. The exceptions are Algarve (in the government 
compulsory regime) and Alentejo (in multi-firm) in 1986, for which the difference is positive 
but not significantly different from zero. Another exception is the North and Centre that has a 
positive differential in multi-firm negotiations in 1992. Moreover, the regional wage differences 
significantly vary across bargaining regimes. Finally, the results also revealed that sizeable 
industry-wage differentials exist within a given bargaining regime. 

Table 8.8: Selected wage-gaps by bargaining regime (%) 

compulsory sectoral multi-firm single-firm 

females vs. males 
1986 -15.32 -17.77 -10.76 -10.48 

1992 
partnerships vs. joint-stock firms 

1986 

-18.03 

-15.86 

-20.98 

-2.62 

-10.54 

5.43 

-10.62 

-13.70 

1992 
blue-collar vs. white-collar 

-12.02 -2.52 -33.77 -21.07 

1986 -17.72 -9.24 -12.82 -1.94 

1992 -11.13 -10.93 -16.45 -1.93 
Calculations based upon the values in Table A-8.2 in the appendix. * indicates that the regression 
coefficient is not significantly different from zero at the 5% level. 

8.6 Decomposition of the wage differentials 

The goal of this section is to untie the contribution of differences in average observed 
attributes (endowments) from differences in rewards to those attributes to the observed 
average log-wage differentials between bargaining regimes. To do this, we apply a standard 
wage decomposition analysis that separates out these effects. Oaxaca (1973) and Blinder 
(1973) were pioneers of this technique, which was designed to analyse labour market 
discrimination. The decomposition used here is encompassed in the more general formula 
presented by Cotton (1988). 
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The sample differential in average log-wages between bargaining regime j and bargaining 

regime 5 is decomposed as: 

A = InWj -lnWs = £ z T +J^Acr (8.3) 

where Ace =0.5 (ycj+yc
s)'(Xj-X') and Acr = 0.5(X) +Xc

s)'(fj -yc
s) • The subscript c 

denotes the cth characteristic included in the covariates list (e.g. education), y) and y^are 

estimated parameter vectors obtained by regressing separate wages equations for each 

bargaining regime.56 X denotes mean values of the explanatory variables over the individuals 

in a particular regime. Equation (8.3) separates out the observed sample differential of average 

log-wage that may be attributed to 

-differences in individual/job characteristics (endowments), captured by 

y]Ace , where Ace denotes the contribution of differences in endowments associated with 
c 

the cth characteristic; 

-differences in returns to these characteristics, captured by 

^Acr, where Acr denotes the contribution of differences in returns associated with the cth 
c 

characteristic; 

As has been noted by Jones (1983), the contribution of the 'return' component in the 

intercept is flawed in the presence of dummy variables, since the magnitude of the constant 

term depends on the excluded reference group. But the problem goes beyond identifying the 

intercept component. In general, it is not possible to identify the separate contributions of the 

'return' component associated with the binary variables in the wage decomposition, since they 

will depend on the reference group. Nevertheless, neither the contribution of the constituent 

56 The decomposition based on Oaxaca (1973) suffers from an index number problem. Cotton (1988) dealt 
with this by using weighted averages. The decomposition used here is encompassed in the more general 
formula presented by Cotton (1988). The application ofthat formula implies the choice of a weighting 
number between zero and one. But the choice of the weights is ad hoc as noted by Idson and Feaster (1990, 
p.l 12). We use a weight equal to 0.5. 
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components to differences in 'endowment' nor the overall decomposition are affected by the 
choice of the reference groups (Oaxaca and Ransom, 1997). Given that limitation, we separate 
out only the contribution of continuous variables. In the underlying wage equation, education 
was defined in years. 

The analysis in Table 8.9 takes sectoral contracts as its reference. The decomposition with 
respect to this regime is partly justified by the fact that it covers most workers. Furthermore, it 
tends to generate the lowest average wage. Only some of the prominent cases are highlighted 
here. Looking at the values for the total differences at the bottom of Table 8.9, differences in 
the return component appear to dominate for compulsory regimes. The endowment component 
leads in multi- and single firm contracts. This primacy of the endowment component is largely 
influenced by the contribution of education. In fact, for bargaining regime wage differentials in 
the effect of education, the endowment component dominates, while for the other variables, 
the returns component mostly dominates. 

Table 8.9: Decomposition of wage differentials (reference: sectoral contracts) 

year; =1986 year=1992 

A. Selected characteristics endow. returns total endow. returns total 
education 

compulsory 0.085 -0.003 0.082 0.086 -0.002 0.084 
multi-firm 0.133 -0.062 0.071 0.231 0.090 0.321 
single-firm 0.060 0.031 0.091 0.100 0.090 0.190 

experience" 
compulsory -0.041 0.092 0.051 -0.008 -0.059 -0.067 
multi-firm 0.002 -0.671 -0.669 0.023 0.130 0.153 
single-firm 0.156 -0.028 0.128 0.044 -0.073 -0.029 

tenureb 

compulsory -0.011 0.063 0.052 -0.008 0.041 0.033 
multi-firm 0.020 0.117 0.137 0.031 -0.004 0.027 
single-firm 0.040 0.082 0.122 0.054 0.060 0.114 

log firm age 
compulsory 0.002 0.056 0.058 0.001 0.053 0.054 
multi-firm 0.014 0.307 0.321 -0.036 -0.192 -0.228 
single-firm 0.053 0.664 0.717 -0.068 -0.402 -0.470 

log firm size 
compulsory -0.085 0.016 -0.069 -0.091 0.133 0.042 
multi-firm 0.032 -0.590 -0.558 0.008 -0.832 -0.824 
single-firm 0.017 -0.758 -0.741 -0.074 -1.175 -1.249 

B. Total (A) 
compulsory -0.005 0.031 0.026 -0.070 0.071 0.001 
multi-firm 0.373 0.277 0.650 0.540 0.269 0.809 
single-firm 0.499 0.127 0.626 0.401 0.275 0.676 

endow.=endowment "contribution of a third order polynomial, contribution of a second order polynomial. 
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8.7 Conclusions and remarks 

This study was an attempt to further explore the role of institutions and the level at which 
collective bargaining takes place for wage formation in Portugal. The results show that after 
controlling for a large set of individual and job related characteristics, the firm bargaining 
regime coverage apparently is important in explaining the variability of wages. The main results 
reveal that wage differentials between the bargaining regimes are in some cases sizeable. These 
differentials vary with individual and job (or firm) characteristics. If there is a pattern, it seems 
to be that multi-firm contracts tend to generate higher wages and sectoral contracts tend to 
generate the lowest wages. Compulsory regimes and single-firm contracts align at an 
intermediate level in the ranking. Single-firm contracts share the bottom of the ranking 
together with sectoral negotiations for white-collar workers in 1992, however. This is because 
of a loss in single-firm contracts within the white-collar group from 1986 to 1992. 
Nevertheless, a gain occurred for this regime within the blue-collar workers, although this did 
not change the ranking. The period 1986-1992 was a time of great turmoil in wages, or in 
bargaining, when we consider both skill groups separately. 

Bargaining regime coverage influences the wage structure. Wage differences associated with 
education, gender, regions, and firm size vary by bargaining regime. But we may emphasize 
that a fanning out of wages favouring more highly-educated workers occurred within all 
bargaining regimes. A decomposition of the raw log-wage differentials shows that the largest 
contribution to the positive difference between multi-and single-firm contracts and the sectoral 
counterparts is due to average differences in observable endowments. Differences in average 
education play an important role for this. Indeed, the return effect dominates in other variables 
such as experience, tenure, firm age, and firm size. 

Wage dispersion increased in all regimes from 1986 to 1992. It is particularly interesting that 
companies covered by multi-firm contracts take the lead with respect to the unexplained 
component of that increase. We argue that this may very well be due to enormous changes in 
the banking sector during that period that possibly led to a greater valuation of unobserved 
attributes (e.g. ability, motivation, leadership) for coping with increased competition. 

We have surveyed the literature on the effects of the bargaining regime and found that 
reported effects of unions/collective bargaining within a country in general vary negatively with 
the degree of corporatism in that country. That is, the more corporatist the countries are, the 
smaller are unions/collective bargaining wage differentials. For instance, Hartog and Teulings 
(1996) conclude that their results for the Netherlands fit neatly into this pattern. The 
Netherlands ranks high on the scales of corporatism and they have established small differences 
in wage levels between bargaining regimes (the gaps are less than 5%). In section 3.3 of 
chapter 2, we suggested that Portugal might rank low in terms of corporatism (centralisation). 
If that is the case, the results seem to match as well. In all, we find that average wages vary 
across bargaining regimes, conditional on worker and firm/job characteristics. However, these 
values which are based on cross-sectional data, should not be taken as the last word on 
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bargaining regime wage-effects. They could suffer from some bias that was impossible to 
control for. 

At the beginning of the study we remarked that wage mark-ups could increase from single-
firm to multi-firm to sectoral contracts, ceteris paribus. The idea was that union power would 
increase along this demarcation and would therefore push up wages. From single-firm to multi-
firm this is neatly verified. However, sectoral contracts fall at the bottom of the scale rather 
than appear at the top. But this may not suffice to reject that hypothesis. It could be that the 
ceteris paribus condition is not completely satisfied. The bargaining regimes may be indexing 
different conditions. First, differences in wage levels between employees covered by different 
bargaining mechanisms may reflect differences in unobserved labour qualities. Second, the 
bargaining regimes may be indexing differences in non-competitive effects arising from firm 
level wage policies (e.g. efficiency wages). Third, they may be indexing differences in the 
surplus to be shared. Although variables such as industries, firm size and firm ownership may 
control to some extent for such an effect, the control is most likely less than perfect. The ability 
of unions to capture rents in firms facing competitive market conditions is rather limited (see 
Stewart, 1990). They are better placed when bargaining with firms with a degree of product 
market power (the employer is able to pass on its high wage costs to consumers). Therefore, 
the bargaining regime effects may partially be capturing the situation that firms covered by 
sectoral contracts operate in more competitive product markets with low rents. Conversely, 
most of those firms covered by single-and multi-firm contracts operate in fairly concentrated 
sectors owned by the state and have been completely sheltered from any competition until very 
recently. Such attributes seem favourable to enact rent-sharing. 

Finally, the study leaves questions remaining because of a lack of statistical information. It 
would be interesting to extend the analysis in order to capture other important features of the 
bargaining structure. Of particular interest might be the consideration of whether negotiations 
are targeted to a particular profession, if they involve all the workers of the industry/firm, 
whether they have a regional or a national scope, if they are signed by a single union or by 
multiple unions, and whether they are signed by trade unions or by their federations. The union 
structure or the organisation of the negotiations may indeed influence the estimated bargaining 
regime wage effects. 
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Appendix 

Blue- and white-collar workers. The classification of workers into white-collar and blue-collar is based on 
the Portuguese Classification of Occupations. We classified as: white-collar - scientific technical and artistic 
professions (codes 0-1), managers and higher clerical staff (code 2), clerical staff and similar workers (code 3), 
commercial staff and salesmen (code 4), directors and other supervisors of hotels (codes 50 to 52), pharmacy 
workers (code 55918) and the codes B9991 and B9992; blue-collar - protection and security, personal and 
domestic services and similar workers (codes 53 to 59, except the code 55918), production workers in 
extraction and manufacturing industries and operators of fixed transport machinery (codes code 7, 8 and 9). 
This criterion appears close to the one included in the set of instructions provided to the employers by the 
Portuguese Labour Office to classify the workers into empregados (the white-collar group) and operârios (the 
blue-collar group) when filling the survey Classes de Remuneraçâo (see e.g. MT-SE, 1981). 

Table A-8.1 : Wage-equations by bargaining regime (education defined in years) 

year= 1986 year= • 1992 
compulsory sectoral multi-firm single-firm compulsory sectoral multi-firm single-firm 

specification 1: 

years of education a .0481 .0486 .0389 .0543 .0553 .0556 .0677 .0696 

(16.1) (78.6) (21.0) (50.4) (16.9) (72.5) (23.1) (48.4) 
adjusted R .5291 .5520 .6416 .5308 .4897 .4882 .4394 .5275 

ô .2904 .2772 .2492 .2492 .3543 .3464 .3237 .2796 

F-value 42.4 822 195 249 41.1 640 75.1 165 
N 1731 43325 3465 8778 2133 43567 2745 5862 

specification 2: 

years of education .0521 .0613 .0421 .0633 .0657 .0722 .0683 .0802 

(15.8) (75.9) (20.6) (49.6) (17.6) (70.0) (22.5) (49.1) 
education xblue-collar -.0198 -.0290 -.0183 -.0314 -.0423 -.0371 -.0209 -.0422 

(2.78) (23.9) (3.75) (14.2) (5.82) (24.6) (2.08) (13.9) 
adjusted R .5323 .5587 .6495 .5436 .4980 .4961 .4523 .5484 

ô .2895 .2752 .2464 .2458 .3515 .3437 .3199 .2734 

F-value 39.6 796 179 238 39.5 623 69.6 162 
N 1731 43325 3465 8778 2133 43567 2745 5862 
3 All equations also include the same control variables as those in Table A-8.2 except for the educational dummies. All equations 
include the same control variables as those in Table A-8.2 (except for the educational dummies) plus three interaction terms of the 
blue-collar variable with experience, tenure and the logarithm of firm size. Absolute t-values in parentheses. 
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Table A-8.3: Wage-equations by bargaining regime (with interaction terms for blue-collar) 

year=1986: compulsory sectoral multi-firm single-firm 

log firm size .0521 .0552 -.0455 -.0665 
(6.43) * (33.3) * (5.09) • (9.22) 

experience x blue-collar .0021 -.0008 -.0030 .0005 
(1.54) (2.56) * (2.42) * (0.65) 

tenure x blue-collar -.0037 -.0042 -.0040 -.0003 
(1.65) ** (9.44) » (2.28) » (0.33) 

log firm size x blue-collar .0213 .0016 .0579 .0327 
(1.87) • * (0.93) (6.29) * (5.92) 

adjusted R2 .5406 .5628 .6583 .5649 

CT .2869 .2739 .2433 .2399 
F-value 35.5 725 152 220 
N 1731 43247 3465 8778 

year=1992: 

log firm size 

experience x blue-collar 

tenure x blue-collar 

log firm size x blue-collar 

adjusted R2 

CT 
F-value 
N 

.1012 .0764 -.0747 -.1136 
(11.6) * (38.0) * (8.42) * (16.8) * 
-.0028 -.0007 -.0032 .0016 
(1.79) »» (1.82) •* (1.28) (1.66) • • 
.0020 -.0025 -.0010 -.0005 
(.082) (4.78) * (0.29) (0.46) 
-.0174 -.0121 .1195 .0408 
(1.41) (5.52) * (7.77) * (6.84) • 

.5239 .5015 .4680 .5906 

.3423 .3419 .3152 .2602 
38.2 570 59.8 164 

2133 43567 2745 5862 
All equations also include the same control variables as those in Table A-8.2 in this appendix. Absolute t-values in parentheses 
* significant at the 1% level ** significant at the 10% level. 
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Figure A-8.1 : Bargaining regime representation 
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Note: The vertical arrow indicates the entity bound by the contract and the dotted line indicates the organisations involved 
in the negotiations. 

171 





Chapter 9 

Final conclusions and remarks 

This study has examined the wage structure and wage inequality in Portugal from 1982 to 
1992. This was a period of adjustment during which time the country joined the EU and 
embarked upon a path of restructuring and modernisation of its economic activity. The 
economy grew rapidly after the mid-1980s and employment expanded. The labour market was 
functioning at nearly full-employment, thus giving a high score for Portugal in terms of 
macroeconomic performance. A series of institutional changes, such as deregulating the 
industry, initiating the privatisation of many state-owned enterprises, de-unionisation, and 
establishing mechanisms for social concertation also occurred. The primary tool of analysis was 
the wage equation relating individual wages to a large set of individual, job, and institutional 
characteristics. 

9.1 Wage determinants 

In the standard competitive model of the labour market workers are compensated according 
to their opportunity cost. Aside from compensation for job attributes affecting workers' utility, 
wage differences among individuals would reflect differences in human capital accumulated. In 
such a world, wages are determined regardless of the type of industry or firm, although short-
run differences across industries or firms are conceivable. Wages would therefore be 
homogeneously determined in that, apart from compensating differences, individuals with the 
same amount of human capital would receive equal wages. Moreover, this is a long-run theory 
where it is assumed that each individual will obtain a proper job, given his amount of human 
capital, thus making the job requirement redundant. Education would have a unit-price 
characteristic throughout the labour market. 

Our results indicate that differences in human capital accumulated do generate differences in 
wages. Individuals with higher levels of education, greater experience, or longer tenure with 
the employer earn higher wages, ceteris paribus. Nonetheless, the Portuguese wage structure 
seems to be far from what a competitive labour market would predict. Wages vary over 
individuals with the same observed amount of human capital depending on the region, industry, 
or firm in which they work. Furthermore, institutional factors do matter. In particular, the level 
at which collective bargaining takes place influences wages. Finally, job requirements do not 
seem to be redundant. There exist discrepancies between education actually attained by the 
individuals and that required by the jobs they perform; this influences the wage-effect of 
education: i.e. education does not have a unit-price characteristic. This price depends on 
realised job-worker matches. 

The size and evolution of the returns to education were examined in detail. The results 
suggest much heterogeneity at this level. Returns vary across different margins (i.e. levels) of 



the schooling distribution. They tend to be higher at higher levels of the schooling distribution. 
They are lower for females than for males. They are different across bargaining regimes and 
skill groups (white- and blue-collar workers). The effect of a year of education varies 
according to the allocation in the labour market. Years of education above the job requirement 
yield a positive but lower return than the return to years of required education. Years of 
education below that intended for the job are penalised. This coincides with most of the 
international evidence on the subject. Finally, the effect of education on wages is not equal 
across the conditional wage distribution. Returns are higher for individuals with higher 
positions in the conditional distribution (with 'better' unobserved earning capacities). This is 
also valid for the effect of years of required education and years of education above the job 
requirement. The same occurs if the schooling distribution is split into levels, but with minor 
exceptions for tertiary education. 

A proper comprehension of the true returns to education is especially important in order to 
evaluate and formulate adequate policies. Typically, since the influential work of Mincer 
(1974), the estimation of these returns has relied upon the ordinary least squares (OLS) 
estimator. However, it has been argued that OLS estimates of the rates of return to education 
may be biased. An attempt was made to evaluate the size of the true returns to education for 
male workers. For this purpose, OLS, IV and selectivity-corrected Mincer-type wage 
equations were estimated. Identification in the IV and in the selectivity-corrected models is 
achieved by making use of legal changes in the compulsory level of schooling. IV estimates of 
the return to schooling are as high or lower than those obtained with OLS. This result is at 
variance with evidence reported in other recent studies for other countries. For the selectivity-
corrected equation the evidence is mixed. A reasonable interpretation of the results may be that 
an OLS estimation provides an upper-bound of the return to education. However, due to the 
nature of the identifying strategy, a generalisation of the results to the entire population may 
not be unambiguous. Specifically, the possibility of capturing only the return to education of a 
specific group (the low achievement group) cannot be dismissed. 

With respect to the evolution over time, the rates of return to education increased over the 
period examined. This development is confirmed for men and women, but was more 
pronounced for women. University education in particular is an investment with a high and 
rising return in Portugal. However, it should be stated that private universities were first 
permitted in the late 1980s; this will contribute to the increase of university graduates in the 
near future. To what extent such an increase in supply of university graduates will correct the 
recent rise in the rewards to this specific group is an intriguing issue. 

Portugal has clear regional economic imbalances despite being a small country. The economy 
has generally been characterised by modernisation since the post-war period, but some 
asymmetries are noteworthy. In particular, the region of Lisbon and the Tagus Valley (LTV) 
has captured most of the high-tech and modern activities and has become a centre of rapid 
transformation. We analysed the rates of return on human capital in LTV and in the rest of the 
country in the period 1982-1992. For this purpose, an assignment model of heterogeneous 
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workers to heterogeneous jobs was set up and estimated. Its main implication, a high return 
being associated with similar workers being assigned to more complex jobs, was confirmed by 
the data. In LTV equally-skilled workers receive more complex jobs (thus a higher return on 
human capital) compared to the rest of the country. The process is demand-driven, with the 
new high-tech economy pulling highly skilled workers to the LTV region. The estimation 
procedure allowed us to obtain a simple, dimension-free parameter, which measures the 
heterogeneity in jobs and therefore the ease of substitution between worker types. This is 
called the complexity dispersion parameter. Calculations based upon its estimated value 
suggest that paying half the optimal wage is almost equal to doubling the cost per efficiency 
unit of labour. 

The study indicates that non-competitive wage effects are substantial. For instance, wage 
differentials associated to firm size are very high when compared to other European countries. 
This may reflect a strong insider power in the few large firms existing in Portugal. The 
bargaining regime wage-effect was also examined. The main results reveal that wage 
differentials between bargaining regimes are in some cases sizeable. Moreover, the bargaining 
regime influences the wage structure. A comparison with recent results for the Netherlands 
indicates that wage differentials by bargaining regime are larger in Portugal. Particular 
emphasis was given to industry affiliation. The results indicate that this is very important for 
wage determination. To the extent that it is possible to compare the results from different 
studies, they suggest that the U.S. and Sweden occupy opposite points of the ranking. For 
instance, industry affiliation and human capital variables seem about equally important in the 
U.S., but human capital variables are more than ten times as important as industry variables in 
Sweden. Germany occupies an intermediate position between those two extremes. Portugal 
lies somewhere between Germany and the U.S. This suggests a significant range for lower-
educated workers to boost their earnings if they manage to obtain jobs in high-wage industries. 

Furthermore, an international comparison revealed a common finding that the size of inter
industry wage dispersion decreases as the country's level of centralisation of the wage setting 
increases. The size of the inter-industry wage dispersion in Portugal is high and seems similar 
to that of countries rated as having a decentralised wage setting (U.S. and Canada). These 
large wage differences between industries for apparently equally-skilled workers indicate a 
great flexibility to exploit industry (or firm) specific conditions, and this may be related to 
particular circumstances regarding industrial relations. Portuguese industrial relations have 
been marked by multi-unionism and trade union rivalry. The employer side is also very 
fragmentary, with many associations organised at high digits of the industry classification. The 
bargaining unit seems largely determined by the organisation of the employer associations and, 
as a result, collective bargaining is very fragmented. There is also limited coordination among 
the many (small) bargaining units, and consequently across industries. Nevertheless, changes 
occurred and collective bargaining probably became more coordinated during the 1980s. 
Finally, because of adjustments pursued at the firm level by the employer, wages drift 
significantly over those bargained for the industry. 

175 



Unobserved ability and compensating differentials, which were emphasized in the study, are 
both consistent with the competitive labour market model. Indeed, the estimated industry-
effect may be undermined by some bias that was impossible to take into account. For instance, 
unobserved workers' quality may bias the industry coefficients. If high paying industries are 
more likely to hire and attract more intelligent workers, the wage premiums in these industries 
are likely to be overstated or simply spurious. It could also be important to control for 
job/industry characteristics that are susceptible to compensation. Disentangling competitive 
and non-competitive forces is an important topic for further research and is crucial for policy 
making in the labour market. However, by using empirical evidence for other countries, in 
which it was possible to control for a large set of working conditions or difference out 
unobservable individual qualities, it is possible that they are not wholly associated to 
competitive effects. 

If industry wage differences have a competitive quality, policy intervention is not called for. 
In such a case, we should believe that labour is rewarded at its opportunity cost and efficiently 
allocated across industries. However, if indeed they do have a non-competitive quality, this 
suggests the existence of good and bad jobs in the economy. Moreover, good jobs are likely to 
be rationed and envied by those working in low paying sectors. Because labour does not move 
freely between low- and high-paid industries, marginal productivity of labour is not equalised 
across sectors, thus resulting in allocative inefficiencies. In addition, rationing jobs in the high 
paying sectors increases the supply of labour to low-paid sectors and depresses wages below 
that which competitive equilibrium would predict (with negative effects in terms of industrial 
restructuring). For those who do not enter into the high paying sector, (perhaps because 
insiders manage to keep wages high, thereby reducing employment in this sector), wages in 
other sectors may be low in order to absorb the excess labour supply. An unattractive outside 
option in the unemployment sector (as has been pointed out in several studies for Portugal) 
may contribute to depress wages in the low pay absorbing activities. This is presently 
speculation, but the arguments may count when the time comes to outline policies for 
industrial restructuring and modernisation. It is likely that the high flexibility of wages, and 
consequently the capacity to create employment in Portugal, has been located into a very 
specific segment of the labour market (low-paid jobs), and supported by a non-generous and 
very strict unemployment benefit system. The analysis of this possible 'duality' and the mobility 
between high and low paying sectors is an avenue for future research. 

Nevertheless, industry wage differentials shrank over the period examined (mainly after the 
mid-1980s). This occurred along with some centralisation of the wage setting, which 
corresponds with the notion that centralisation reduces inter-industry wage differentials. It is 
intriguing that inter-education wage differentials became more dispersed. If institutional change 
played a role here, the results suggest that centralisation/corporatism may not compress the 
wage structure across the board, but instead mainly may compress those wage-effects that do 
not fit into the competitive model. The process of deregulation of economic activity may have 
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also compressed the industry wage structure. Indeed, industry premiums were reduced after 

the mid-1980s in high paying sectors subjected to deregulation. 

9.2 What has really happened to wage inequality? How can it be explained? 

The basic changes in inequality and the wage structure over the decade following 1982 are 

summarised in Table 9.1. Overall wage inequality expanded during the 1980s and early 1990s. 

This was also found in previous research undertaken by Cardoso (1997). It is clearly in 

contrast with the hypotheses advanced in Gouveia and Tavares (1995). 

Table 9.1 : Basic changes in the wage structure and wage inequality 

Changes in overall wage inequality 
(sample standard deviation of log-wages) 

Changes in the male/female wage differential 

Changes in inter-industry wage dispersion (WASD) 

Changes in the returns to education: 

Across different specifications of the wage equation 
Mincer's model 

Thurow's model 

ORU equation 

Across different estimators 
OLS 

IV 

Two-step method 

Quantile regression 

Changes in residual wage inequality 
(standard deviation of the regression residuals) 

total men women 
+ + + 

+ + + 

+ + + 

+ + + 

+ + 

+ 

+ 

+ 

The signs refer to changes from 1982 to 1992 except those concerning the IV and two-step method estimates, 
which refer to the 1986-92 period. 

Changes in the wage structure in two primary arenas played a major role in raising 

inequality for men and women. First, there was an increase in between-group inequality. 

Second, there was an increase in within-group (residual) wage inequality. Despite this 

evidence, the fundamental causes of these changes are not fully understood. But the results 
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indicate that market forces may explain a large part of the story; institutional variation may also 
have had some influence. 

Let us begin by reiterating changes in between-group inequality. Rising returns to education 
were the main force increasing this source of inequality. In particular, changes in the return to 
required education contributed substantially to increase wage dispersion. Such an expansion in 
the price of education occurred along with a shift in the supply of labour towards more-
educated workers. In a simple supply-demand setting, observed changes in the price of 
education require the demand for educated labour to outstrip the rise in supply. In other 
words, the process is apparently demand-driven. 

A chief explanation for such a demand shift is skill-biased technological change. This 
conclusion is primarily based on the observed shift towards more-educated labour being mainly 
due to changes within industries rather than to a reallocation of employment between industries 
towards sectors requiring high-educated labour. Indeed, after joining the EU in 1986, the 
industrial composition of employment shifted in the direction of sectors that traditionally 
require low-educated rather than high-educated labour such as retail, restaurants and hotels 
(tourism), textiles (exports), construction (EU funded), and social services, so this does not 
explain the facts. 

The forces operating within industries reflect a process of modernisation occurring in 
Portugal and may not be independent from the entry into the EU. First, structural funds from 
the EU as well as specific financial aids for industrial investment for modernisation of the 
productive structure have helped to instigate new technologies. Second, the liberalisation of 
trade with more developed countries that produce capital goods most likely encouraged 
Portugal to import technology requiring skilled labour. 

An examination of the evolution of educational requirements for jobs and of education 
actually attained within the labour force provides further evidence on the issue. The 
distribution of actual education within the labour force, has moved upwards faster than the 
distribution of the education intended for the jobs. The supply side clearly won the race in 
terms of mean values. The supply-demand model, in its simplest version, would predict a 
reduction of the returns to education. This did not occur and so the evolution of the returns to 
education should not be interpreted in terms of mean values of actual and required education. 
The human capital model in its simplest version with perfect substitutability between education 
levels apparently does not work for Portugal. This conclusion critically depends on the quality 
of the data. In particular, it depends on the validity of measuring required education. The use 
of alternative measures (e.g. worker evaluation) would shed further light on this, but this type 
of data is not available for Portugal. We also think that a vast cross-country comparison would 
be useful. 

Contrary to mean values, the demand dispersion increased faster than the supply dispersion. 
The process may thus remain demand-driven. The extension of the demand distribution relative 
to the supply distribution may indicate that the demand for higher educated workers has 
increased faster than their supply (probably due to technological advances). There is a clear 
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shortcoming, however. Although this story is consistent over time, it did not work very well 
with respect to regional variation. 

We saw the existence of a consistent and formal setting for comparative static analysis as an 
important guide to the analysis. As a start we used the Tinbergen (1956) assignment model, 
which expresses explicitly the price of (required) education in terms of the means and 
dispersions of the frequency distributions for required and actual education. But this was not 
very helpful for interpreting the facts. We then derived a more elaborate model from the 
assignment literature and the work of Teulings (1995). The model is able to explain a higher 
return on human capital in Lisbon compared to the rest of the country, but it fails to explain 
intertemporal variation. Still, this type of analysis which relies on the assignment literature 
seems to be a promising avenue to pursue. 

In the search for fundamental causes of the evolution of the returns to education in Portugal, 
other hypotheses can also be advanced. Moreover, their role may not be dismissed without 
testing. First, the increase in the returns to education may be capturing changes in the returns 
to omitted variables that correlate positively with education. In particular, vocational training 
increased much over the 1980s; this most likely enhanced the earning capacity of those who 
had received training. Training was omitted in all regressions and this may bias the coefficient 
of education upwards. This may occur when education and training co-vary positively and the 
return to training increases over time. Indeed, a positive covariance between education and 
training has been established for the U.S. (probably because more educated workers receive 
more training for the same reasons they attained more education, or that for some reason the 
provision of training programs was biased towards more-educated workers). Or possibly, all 
else being equal, the covariance between education and training may have increased over the 
period examined, thus producing an upward bias in the return to education when training is 
omitted. Such an increase amounts to changing the quality of labour among different 
educational groups over time. If that were the case, the huge training expansion undertaken in 
the 1980s contributed to the increase of wage inequality. 

Second, the skill-biased technological change explanation relies on a non-uniform growth in 
the demand across educational groups favouring the more-educated. It is worth noting 
however, that in an economy such as Portugal, widening wage differentials probably appear 
even under uniform labour demand growth. Most likely, a very high number of low-educated 
workers in the informal or in the rural subsistence economy makes the unskilled labour supply 
very elastic. On the other hand, educated labour is manifestly scarce and thus its supply is 
inelastic in the short run. Even if demand for labour expands uniformly across educational 
groups, wages probably fan-out in favour of more-educated workers. 

Finally, institutional changes may also have had a role. Privatisation and deregulation of the 
industry may have reduced wage premiums in some high paying industries, thus contributing to 
the reduction of this source of dispersion. At this level, the implementation of mechanisms of 
social concertation may have also played a role (see section 9.1). It was not possible to test for 
the real effect of de-unionisation. This process has been indicated as a source of increased 
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wage dispersion in the U.S., since despite minor exceptions, trade unions seem to compress the 
wage structure within their domain (e.g. the returns to education). Because the decrease in 
unionisation in Portugal was arguably sharp in the 1980s, it may have added to increase wage 
inequality. 

The causes for increased within-group inequality are less clear-cut. One way of proceeding is 
to assume that unobservable attributes such as ability, motivation, leadership, and so on have 
been reaping higher rewards. Another possibility is that those unobserved dimensions of skill 
may have become more dispersed, ceteris paribus. If the former possibility holds, it may result 
from increased demand or decreased supply of unobserved skills. Juhn et al (1993) argue that 
the primary explanation for a rise in the price of unobserved components of skill in the U.S. 
economy is a demand shift, and we have no evidence that this was not the case in Portugal. 
Nevertheless, institutional changes may have played a role too. In particular, the privatisation 
of state-owned companies may have influenced the implementation of discretionary wage 
policies by the management in these companies based upon unobserved attributes. 

9.3 Which model? 

The wage structure changed in Portugal over the 1980s. In particular, rewards to education 
increased and contributed to expand wage inequality. The explanation that these changes 
occurred through shifts in homogeneous human capital in years of education does not work. 
The ORU specification is not perfect either but the dispersion hypothesis seems relevant over 
time. The Tinbergen model, as has been used here, seems restrictive since it uses only one 
variable: education. Perhaps in a future work we should bring in other control variables. The 
assignment model of chapter 7 is a closed form equilibrium structure and, when estimated, it 
works across regions but fails over time. We believe that further exploration of the assignment 
literature may be worthwhile. Although changes in job requirements are routinely included 
within explanations of shifts in the distribution of earnings, the use of formal models which 
explicitly account for the demand side of the labour market are normally absent in this type of 
analysis. 

The quantile regression model may relate to unobserved variables: the position within the 
distribution. It is therefore an important tool for analysing changes in within-group wage 
inequality. As we have seen, the marginal effect of education upon that type of inequality 
tended to increase over time, despite a few exceptions. If workers at higher quantiles have 
better unobserved characteristics, and since the returns to education are high at higher 
quantiles, likely unobserved variables (such as ability) complement education to generate 
wages (see Mwabu and Shultz, 1996). This complementarity may have strengthened over time 
and contributed to expand inequality. This is naturally an important route for empirical 
research. 

Although progress was made concerning the fundamental causes of the aforementioned 
changes, we are aware that more research and modelling are needed. 
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Samenvatting (Summary in Dutch) 

In dit proefschrift wordt de loonstructuur in Portugal gedurende de jaren '80 en het begin van 
de jaren '90 geanalyseerd. Tijdens deze periode waren er vele veranderingen gaande in 
Portugal. Zo verkreeg het land de aansluiting bij de Europese Unie en wordt er begonnen aan 
de modernisering en de liberalisering van de economie. De meeste aandacht in dit proefschrift 
gaat uit naar toonverschillen, de rendementen van scholing en naar verschillen die door gebrek 
aan concurrentie in de economie zijn ontstaan. 

Over het geheel genomen is de ongelijkheid in lonen tijdens de onderzochte periode gegroeid. 
Dit gebeurde vanuit twee dimensies. Ten eerste is er een toename van de ongelijkheid binnen 
groepen (d.w.z. tussen werknemers met dezelfde opleiding, ervaring, baanduur, etc). Ten 
tweede is de ongelijkheid tussen groepen gegroeid (in het bijzonder door de gestegen 
toonverschillen tussen werknemers met verschillende opleidingsniveaus). 

De rendementen van onderwijs verschillen sterk over verschillende groepen. Ten eerste, de 
opbrengsten zijn over het algemeen hoger naarmate mensen hoger opgeleid zijn. Ten tweede, 
voor vrouwen zijn de opbrengsten lager dan voor mannen. Ten derde worden er verschillen in 
rendement waargenomen tussen verschillende onderhandelingsregimes en verschillende 
vaardigheden ("witte en blauwe boorden"). Ten vierde, de looneffecten van het volgen van een 
extra jaar onderwijs zijn afhankelijk van waar men zich op de arbeidsmarkt bevindt. Ten slotte 
is het effect van onderwijs op de lonen niet constant over de loonverdeling; de opbrengsten zijn 
hoger voor degenen die zich in de hogere regionen van de loonverdeling bevinden. 

Voor wat betreft het verloop over de tijd: het rendement van het volgen van opleidingen is 
toegenomen tijdens de onderzochte periode, dit ondanks een toename in het gemiddelde 
opleidingsniveau van de beroepsbevolking. Vooral een universitaire opleiding is in Portugal 
een investering met een hoog en toenemend rendement. De ontwikkelingen suggereren dat 
veranderingen die plaats hebben gevonden aan de vraagkant van de arbeidsmarkt de 
rendementen van onderwijs hebben doen veranderen. Het ligt voor de hand dat de 
rendementstoename het resultaat is van de introductie van technologieën die complementair 
zijn met een goed opgeleide beroepsbevolking. De toetreding tot de E.U. zal hierbij ook een 
rol gespeeld hebben. Ten eerste heeft het vrijgeven van handelsstromen met deze landen 
waarschijnlijk geleid tot het importeren van technologie die een hoger opgeleide 
beroepsbevolking vereiste. Ten tweede zijn er de structuurfondsen van de E.U. die, samen met 
specifieke financiële hulp die was toegespitst op investeringen door de industrie met als doel 
het productieapparaat te moderniseren, hebben bijgedragen aan de introductie van nieuwe 
technologieën. 



De resultaten geven te kennen dat verschillen die door gebrek aan concurrentie worden 
veroorzaakt opmerkelijk hoog zijn. Neem bijvoorbeeld de toonverschillen die door 
bedrijfsomvang verklaard kunnen worden. Die zijn erg hoog in vergelijking met andere 
Europese landen. Dit wijst er op dat er een sterke insider power bestaat binnen het kleine 
aantal grote bedrijven dat Portugal rijk is. Het effect op de lonen van het 
onderhandelingsregime is ook onderzocht. De belangrijkste resultaten laten zien dat de 
toonverschillen tussen onderhandelingsregimes groot kunnen zijn. Een vergelijking met recente 
resultaten in Nederland toont aan dat de verschillen veroorzaakt door onderhandelingsregimes 
in Portugal groter zijn. Extra aandacht is besteed aan de bedrijfstak waartoe een bedrijf 
behoort. Dit blijkt van groot belang voor de vaststelling van het loon. Voor zover het mogelijk 
is om de resultaten van andere onderzoeken met elkaar te vergelijken, leiden vergelijkingen van 
de mate waarin loononderhandelingen centraal gecoördineerd worden tot de conclusie dat de 
V.S. en Zweden de extremen vormen. Bijvoorbeeld, bedrijfstak en menselijk kapitaal zijn van 
ongeveer even groot belang in de V.S., terwijl in Zweden variabelen die menselijk kapitaal 
meten van tienmaal zo groot belang in de verklaring van lonen zijn als de bedrijfstakvariabele. 
Duitsland bezet een middenpositie tussen deze twee uitersten. Onze resultaten wijzen er op dat 
Portugal een positie ergens tussen Duitsland en de V.S. inneemt. 

Een internationale vergelijking geeft aan dat in het algemeen geldt dat de toonverschillen 
tussen bedrijfstakken afheemt naarmate loonvorming in een land meer centraal gebeurt. De 
verschillen in lonen tussen bedrijfstakken zijn groot in Portugal. Het verschil in lonen lijkt 
overeen te komen met dat van landen met een sterk gedecentraliseerde loonvorming (V.S. en 
Canada). Deze grote verschillen voor werknemers die ogenschijnlijk geüjke vaardigheden 
hebben, wijzen er op dat er bij de loononderhandeling in grote mate geprofiteerd kan worden 
van bedrijfs(tak)-specifieke omstandigheden. Vaak zijn er meerdere vakbonden actief, die 
bovendien met elkaar concurreren. In elk geval zijn de toonverschillen tussen bedrijfstakken 
afgenomen over de onderzochte periode (in hoofdzaak in de tweede helft van de jaren '80). 
Tegelijkertijd heeft er een verschuiving plaatsgevonden naar een meer centrale loonvorming, 
hetgeen past binnen het idee dat centralisatie leidt tot kleinere toonverschillen tussen 
bedrijfstakken. Het is interessant om te zien dat op hetzelfde moment de toonverschillen tussen 
opleidingscategorieën is toegenomen. Als institutionele veranderingen hier een rol in hebben 
gespeeld, dan suggereren de resultaten dat centralisatie niet de loonverdeling als geheel 
samendrukt, maar vooral die effecten wegneemt die niet passen binnen het concurrentiemodel. 
Het proces van deregulering van de economische activiteiten kan ook bijgedragen hebben aan 
het samenpersen van de loonstructuur. Verschillen in loon die verklaard kunnen worden door 
de bedrijfstak waarin ze betaald werden, zijn na het midden van de jaren '80 dan ook 
afgenomen in sectoren waar gedereguleerd werd. 
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This study contains a series of snapshots of the wage structure in Portugal during 

the 1980s and early 1990s. This has been a period of adjustment in which the 

country joined the European Union and embarked upon a path of modernisation 

and liberalisation of its economy. Moreover, the Portuguese economy grew rapidly 

after the mid-1980s, with the labour market functioning at nearly full-employment. 

Particular attention is given to the magnitude and evolution of wage inequality, 

rewards to education, and potential non-competitive wage differences prevailing 

in the economy. 
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