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Abstract 
The aim of this paper is to provide a picture of recent wage structure changes in Italy. The analysis, 
performed on the Structure of Earning Surveys, on the basis of a novel technique by Lemieux 
(2002), account for the change in wage distribution, highlighting the contribution of prices and 
composition, in both the components of between and within groups (or residual) inequality. The 
work documents a slight increase in overall inequality and in the residual inequality, between 1995 
and 2002, that is mostly explained by a change in the composition of the workforce.      
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1. Introduction 

In recent years, a vast American literature has documented and tried to explain the changes in wage 

distribution. The contribution of this literature is twofold. On one side, it has explored the dynamic 

of wage inequality along several dimensions such as education, experience, gender and inequality 

within groups (also called as residual inequality) trying to distinguish changes due to compositional 

effects to changes due to price effects. On the other side, the analysis has aimed to discriminate 

between different kinds of explanations. As is often the case, when a problem is studied deeply, as 

new data became available and new techniques were employed, the evidence has grown up and 

become more complex. Accordingly, to describe this evidence, theories had to be changed to fit the 

more detailed picture that was being emerging. Thus the first set of theories which assigned a 

prevalent role to the progress of technological change in shaping the education related wage gap 

and the within groups inequality have been modified to explain different patterns in different zones 

of the wage distribution. More recent views of the change in wage differentials have stressed the 

importance of two factors. First, the changes in institutional settings (especially in the minimum 

wage) have been found related to the changes over the lower wages. Second, changes in 

composition have been found to explain much of the residual inequality. While there is no 

agreement yet on an encompassing theory that interpret the whole picture (see for instance the 

debate between Lemieux (2005, 2006a) and Autor Katz and Kearney (2005a, 2005b, 2006) the 

main elements of a theory are largely accepted. 

In contrast, in Italy the evidence on wage structure changes has been quite fragmented. In particular, 

there lacks a picture of recent changes. This work contributes to build evidence on these topics 

through the use of a recently available new data source, the Structure of Earnings Survey of the 

2002. Combined with the previous wave of 1995, it serves the scope of examining the changes that 

have occurred in recent time. 

The scope of the paper is, basically, to document the changes in the wage distribution from 1995 to 

2002 evaluating 1. the role of between vs. within groups differentials 2. the role of composition and 

prices. To this aim, I use a recent technique due to Lemieux (2002). As a secondary scope, it tries to 

qualify the evidence related to the increase in the university premium.  

The plan of the work is as follows. In section 2 I briefly recall some important findings of the 

American literature in the last 15 years along with the proposed explanations of this evidence. The 
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section aims to serve as guidelines for the techniques used and the theories proposed to interpret the 

evidence. In section 3, it is reported a short discussion on recent changes of some Italian labour 

market institutions which can be directly or indirectly relevant for the discussion on the wage 

differentials. Section 4 describes the data source. Section 5 presents some basic descriptive statistics 

together with an analysis based on quantile regressions of the structure of wages. In section 6, the 

decomposition due to Lemieux (2002) is explained in a simplified way. In section 7 the 

decomposition is applied to the changes in the wage distribution from 1995 and 2002. Section 8 

completes the analysis by examining closely the differentials between the groups. Section 9 tries to 

assess if the movement in the education differentials are linked to the changes in the industrial/work 

composition or they can be related to the changes in the quantities of labour force. Section 10 

reports some conclusions. 

 

2. A look at the theories and evidence from the USA 

The scope of this section is to briefly review the main works that, since the 90’s,  have shaped the 

discussion over the rise in the wage inequality in the USA. Far from being exhaustive, it is only 

meant to address the main points of the debate in the USA that in turn serve as motivation and 

guidelines for the analysis of the Italian situation. 

Since the early 90’s up to the present days there has been quite an intense flourishing of literature, 

mainly American, aimed at measuring and explaining the rising wage differentials that were being 

measured. In particular, this literature has showed that in the USA a striking increase in the wage 

gap associated to education occurred during the 80’s followed by a slowing down of this trend 

during the 90’s.  If the return to education has been a primary parameter of interest other 

dimensions of inequality have been added to the study with the result of a more interesting but also 

more complex view of what was happening. The other two dimensions that have received particular 

attention are the gap due to the labour market experience and the within groups inequality. Card and 

Dinardo (2002) show that the change in the wage-experience profile during the 80’s and the 90’s 

has been different for different groups of workers (defined by gender and education). Summarizing, 

while the steepness of the profile has remained substantially unchanged for men with a high school 

level education, it seems to have become steeper for less experienced workers and flatter for the 
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more experienced workers with college education. For women the return to experience has 

increased especially for young to middle-age workers. 

As for the change in the within group inequality, also referred to as residual inequality (since it is 

measured on the residual of wage regression), it has risen in the 80’s and remained roughly constant 

in the successive decade. A similar pattern has been registered by the overall inequality.   

The attempt to explain, with a unique theory, the changes in the wage structure along the various 

dimensions has started with the path breaking article by Juhn, Murphy and Pierce (1993). Their 

conclusion was that the inequality was rising along all dimensions and they attributed these changes 

to an increase in the price of skills, both observable and unobservable. Specifically the rise in the 

residual wage inequality was traced back to an increase in the price of unobservable skills such as 

the personal ability. Although this article was not about the causes of these enlarging differentials 

they suggested that an important role could have been played by skill bias technological change 

and/ or a change in the global economy trends. While part of the following literature has kept on 

pointing out the increase in the pace of technological change as the most likely cause of the increase 

in inequality, another part has showed that to explain the changes to the wage distribution as a 

whole a role had to be assigned to the changes in institutional factors as the union density and the 

minimum wage. Dinardo, Fortin and Lemieux (1996) (hereafter DFL) using a novel technique that 

allows to compare the changes in the entire distribution of wages removing the changes in the 

composition of the workforce, showed, for instance, that the fall of the real value of the minimum 

wage explained a considerable share of the increase in wage inequality, by increasing the dispersion 

in the left tail of the distribution. These types of analysis have greatly enhanced the view about 

changes in the wage distributions showing that possibly different factors are behind the growth in 

wage inequality along its dimensions. An important contribution to understand the change in the 

residual inequality has been given by Lemieux (2002 and 2006a). Extending the analytical method 

of DFL in a way that allows disentangling the effect of composition from the effect of prices, his 

analysis has showed that the observed rise in residual inequality has to be related to compositional 

changes of the workforce. His argument is that the variance of outcome rises with the level of skills. 

Quite interestingly, as is akwnloledged in his work, this point was first made clear in a former work 

by Mincer and it’s related to the human capital theory. Mincer sustained that at higher levels of 
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education and experience, due to a more dispersed investment in human capital, an increase in the 

variance of earnings is likely to be observed. Lemieux argument proceeds by pointing out that with 

a secular rise in the educational endowment of the workforce and with the ageing of population this 

leads to more dispersed within group earnings. In other words the observed rise in residual 

inequality is due not to the rise of the prices of unobservable skills, as sustained by Juhn, Murphy 

and Pierce (1993), but to compositional effects associated to socio-demographic factors. According 

to his measurement the contribution of these factors to the residual inequality explains a large share 

of the residual inequality growth in the 80’s and almost all of it thereafter. The view by DFL and 

Lemieux (2002 and 2006a), among others, has been recently named “revisionist” in that it down-

weights the importance of technological change in explaining the residual inequality, and hence of 

the overall inequality, and points out towards compositional effect and the change in institutions.  

The revisionist view has been challenged by recent works of Author Katz and Kearney (2005a, 

2005b, 2006). Their main finding is that during the 90’s inequality in the top half of the distribution 

has risen but has been largely compensated by a contraction of the inequality in the bottom half. 

This dynamic was different from the one observed for the 80’s where the inequality increased both 

for the higher wages and for the lower ones. To this evidence on wages, they add evidence that the 

employment growth has been concentrated for occupations at both ends of a wage scale during the 

90’s while the rate of growth had risen almost monotonically with the wage level in the previous 

decade.  This dual behaviour of wages and employment that occurred during the 90’s has been 

referred to with the term of “polarization of work” by Goos and Manning (2003) and it has been 

related to an impact of technology differentiate by jobs. Technology, as Goos and Manning (2003) 

and Autor Levy and Murname (2003) argue, has the effect of replacing jobs that require routine 

tasks, either manual or non manual, that are typically jobs which pay a wage in the middle of the 

wage distribution, that is middle skilled jobs. At the same time it enhances the demand of jobs 

which involve higher cognitive skills, such as professionals, engineers researcher and so on, while it 

has little impact on the low skilled jobs whose content consist mainly of non routine manual tasks 

(cleaners, servers etc.).   
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3. Wage inequality and the Italian Labour market institutions 

The American labour market is usually depicted as a market, that, due to a decentralized wage 

settings system, is characterised by a high degree of wage flexibility. In contrast, continental 

European wage setting institutions are considered more centralized with the effect of designing a 

labour market where wages are relatively rigid. The Italian labour market institutions, however, 

have undergone some relevant changes in the last decades that can have affected the way wages are 

determined and react to market forces. In this section I recall and discuss the main modifications to 

the institutions with the aim of highlighting if, in principle, the labour market can have gained wage 

flexibility in recent years. First of all it has been affected by a secular trend of decline of the union 

density. Second, it has gone through the gradual dismantlement of the wage indexation system 

(Scala Mobile) at the end of the 80’s. As Borgarello and Devicienti (2002) report, these two factors 

have been pointed out as probable causes of the increasing wage dispersion that has characterised 

Italy from the mid 80’s. Lately, two main strands of reforms of the labour market could have had 

some impact on the wage flexibility and thus contribute, at least indirectly, to shape wage 

differentials. The first, which specifically affected the wage settings mechanism, is the reform 

signed with the Accordo di Luglio 1993 (July 1993 Agreement) between the social institutions 

(Government, Employer Federations and Trade Unions) whose scope was to establish a new wage 

bargaining system composed of two stage of bargaining. The first stage, at sectoral national level 

has the scope of defending the purchasing power of workers linking the wage to the inflation 

targeted by the government. The second stage, at the firm level, has the scope to integrate the wages 

with bonuses linked to the “economic performance of the firm”.  

The effect of the new wage setting mechanism on inequality is uncertain. On one hand, the principle 

that wages increases, set up with the sectoral national bargaining, have to follow the rate of target 

inflation, by introducing a mechanism of coordination, should reduce the wage dispersion between 

sectors. On the other hand the effect of firm level contracts can be twofold: it should increase the 

wage differentials between otherwise similar workers of different firms but, by establishing a 

payment equal for all workers in a firm, can reduce the inequality within the firm. More important 

to this discussion is the extension of the coverage of the firm level contracts and the effectiveness of 
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these contracts on the actual level of pay. According to Casadio (2003)2 the share of workers in 

firms with at least 10 employees which is covered by these integrative contracts was in the mid 90’s 

about the 40% and this share is increased only slightly up to the 2001. Moreover, the extent to 

which these bonuses add to the basic pay is still to be clearly understood. However results from the 

manufacturing firms with over 50 employees showed that they were discontinuous and of reduced 

amount. 

The second important reform of the labour market regards the employment flexibility. The so-called 

Treu Law3 in the mid 90’s has regulated several non-standard work arrangements. The steady 

growth of the employment registered in the second half of the 90’s is largely associated to the 

diffusion of atypical labour contracts (that is non full time/non permanent jobs) which in turn is 

changing quickly the employment composition. For most of the contracts as wage employees, other 

things being equal, non-standard employees should not get a (full time equivalent) monthly 

remuneration different from the standard workers4. The actual effects on a comprehensive measure 

of hourly wage, again, is not clear. On one side, it depends on the number of hours worked by the 

atypical workers respect ot the typical ones (for instance it depends whether non-standard and 

standard workers have the same probability of accessing overtime hours, which receive an higher 

remuneration). On  the other side, it depends on the coverage to these atypical contracts of parts of 

the remuneration integrative of the basic pay (such as individual premia). Moreover, the availability 

of new forms of contracts may have triggered the creation of jobs (or favoured the emersion from 

the underground economy) that are different (also in the remuneration) from the jobs usually 

available under the typical arrangements. 

Concluding, the recent evolution of the Italian labour market institutions has no clear expected 

effect on wage flexibility and inequality. If on one side there are elements that could have made the 

wages more flexible and responsive to the changes in the labour demand and supply (such as the 

decreasing importance of the trade unions or the availability of new forms of contracts) other 

elements could play an opposite role (such as the increased degree of coordination between sectors).  

 

                                                
2 All the discussion on the wage setting is summarized from this article. 
3More recently it has been extended and modified by the Biagi Law. 
4 One exception is the contract of apprenticeship for the newly employed worker that can be paid less than the 
contractual minimum for a worker in that category.  
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4. Features of the data 

The data used in this work are individual data from the Italian Structure of Earning Survey of 1995 

and 2002. This survey is a European Union harmonized survey provided for by the EU Council 

Regulation 530/1999. It has to be conducted once in four year. The survey for 1995 was a first 

attempt to set up a regular and common survey among the member states. The Italian survey for 

2002 covers all firms with at least 10 persons employed in the sectors from C to K of the 

classification NACE rev.1.1.5 The scope of the survey is to collect information on wage and hours 

worked of individual workers alongside with personal characteristics (sex, age, education), 

characteristics of the job (occupation, tenure, type of contract) and characteristics of firm at which 

the worker is employed (economic activity, size, geographical location). The sampling design is 

composed by two stages: in the first stage a sample of firms is selected according to a stratified 

random sampling where the strata were defined respect to economic activity sector, 7 classes of 

firm size and 5 geographical areas. In the second stage, firms are requested to select a random 

sample of their workers. This second stage sample size varies according to the size of the firm. The 

operational criteria of the survey for the 1995 were quite similar. One important difference is that 

the first stage sampling unit in this first survey was the local unit of the firm (a concept more similar 

to that of establishment) instead of the firm.  A second important difference is about the educational 

classification used: while the first survey used a national classification of educational attainment 

and vocational training, the survey for the 2002 has adopted the International classification of 

Education (ISCED 97). To deal with this second problem the educational categories of the two 

surveys have been reclassified in order to get a single classification. The final breakdown contains 4 

educational categories Primary education, Lower secondary education, Upper secondary and post 

secondary education  and Tertiary education. I will also refer to the four levels respectively as 

Elementary school, Middle school, High school and University.  

Another important point that is to be discussed refers to the representativeness of the workforce 

composition of this kind of surveys. Being business surveys, they are basically meant to be 

representative of the composition of the firm population not of the workers. Sampling design and 

                                                
5 These are: Mining and quarrying (C), Manufacturing (D), Electricity, gas and water supply (E), Construction (F), 
Wholesale and retail trade, repair of motor vehicles, motorcycles and personal and household goods (G), Hotels and 
restaurants (H), Transport, storage and communications (I), Financial intermediation (J), Real estate, renting and 
business activities (K) 
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sampling weights have to ensure that the composition of firm by size, economic activity and 

geographical location mirrors that of the population. As for the workforce composition, there is no 

guarantee that it is well represented. This can cause undesirable results especially when looking at 

the change in composition over time. To deal with this problem I have previously reweighed the 

two waves of SES to better represent the population composition by sex, age, education and 

geographical area as measured by the Labour Force Survey of the same years. The details of the 

reweighting procedure are given in appendix A1. This procedure has provided the new individual 

weights used in what follows.  

The sample used in the following analysis is restricted to the individuals aged 20 to 64. 

  

5. Descriptive analysis and evidence from quantile regression 

This section explores the data with descriptive statistics and using quantile regressions. 

The wage variable used here as in the rest of the paper is the (log of) real hourly wages (including 

overtime and bonus payments). Wages are expressed in 2002 value, using the consumer price index 

for the households of blue and white collar workers6.  

All the calculations of this paper are weighted using as weights the number of hours worked, 

obtained by multiplying the individual weight  and the number of hours worked by the observation.  

Table 1 shows mean and median wages for the two years for all workers and for aggregated groups. 

The period considered has been one of declining real wages: on average on all workers there has 

been a reduction of 1.1 log points. The analysis by groups reveals some important differences. For 

instance while the average wage of men has decreased by 2.5 points, that of women has increased 

by 3.9 indicating a reduction in the raw gender wage gap. Among the educational groups the 

workers with a high school or university degree experienced the highest decline. One thing to note 

is that when the change is measured between the median wages the Universities graduates have had 

a higher fall of the real wage: the difference between mean and median in this group points out to a 

heterogeneous behaviour along the wage distribution. Breaking down the analysis by gender shows 

that different behaviour of mean and median for the universities graduates is especially evident for 

                                                
6Originally the values of the survey for 1995 are expressed in liras while the values for 2002 are expressed in euros. 
Thus before transforming the data in constant values, the values for 1995 have been transformed in current ECU. Then 
the constant value transformation has been operated.  
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the female workers. In fact, this group registered an increase of the average wage of 5.2 points and a 

decrease of 4 points in the median wage. This can be due to an increase in the wage concentrated at 

the extreme right of the distribution i.e. among the high wage workers. It’s worth noticing that, 

although not as striking as for the female workers, a remarkable difference is also registered for 

men. Finally the analysis by experience groups shows that the losses are concentrated among the 

more experienced workers. The median wage confirms the same pattern. 

Table 2 moves the analysis to the measures of inequality. I follow most of the works in this 

literature concentrating the attention on two simple measures of inequality: the variance of the log 

wages and the difference between the 90th quantile and the 10th quantile of the wage distribution, 

referring to it as the 90-10 wage gap. The variance of the wage distribution has increased from 1995 

to 2002 from 0.141 to 0.149 log points with an increase of 5.7% over the whole period and an 

average annual change of 0.8%. The rate of increase is not far from that accounted for by 

Borgarello and Devicienti (2002) for the population of workers in the private sector aged 15 to 647. 

They measure an average annual change in the variance of log earnings of 0.4% over the period 

1990-1996 and a change of 1.1% over the longer period 1985-1996. Considering the present 

analysis as an ideal follow up of their work, the results confirm a slight increase in the earnings 

inequality. The average change in inequality in Italy is however far lower than the one registered 

from the estimates obtained for the USA. For instance, Lemieux (2006c) reports that, over a thirty 

years period from the 1973-1975 to the 2003-2005, the variance of log has increased at an average 

annual rate of 1.43%. It must be also pointed out, however, that in recent years the rate of change 

has significantly slowed down8.   

Turning to the 90-10 wage gap, the other measures of inequality, it shows also an increase of 

dispersion. Among the groups, the female workers wage variance has registered a considerable 

increase, hence reducing the difference with the male workforce which is the high variance group. 

                                                
7 It must be kept in mind that Borgarello and Devicienti paper differ from the present one for a number of aspects. First 
the data they use come from the Social Security Database sample of individuals. Second, the wage variable is the 
monthly wage where the data are normalized to get a wage that measures the remuneration of a 26 days long working 
month. Third, their working sample is trimmed at the 1st and 99th percentiles. Despite these differences the results 
seems quite connected. Even the level of wage inequality is very similar: for 1995, the year where the two works 
overlaps, the variance of log wages measured by Borgarello and Devicienti is 0.136 while in the present work is 0.141. 
8 Autor, Katz and Kearney (2005°, appendix Table1a) report an increase in the variance of log hourly earnings 
measured as 100*change of 2.3 over the period 1994-2003. The measurement is referred to the March CPS. The same 
statistics measured on the data of May and Outgoing Rotation Group is 0. In contrast the same measure calculated here 
for the 1995-2002 period is 0.7. 
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Thus the gender gap shows signs of reduction not only on the first moment but also in the second 

moment. The description is strengthened by the 90-10 gap. 

The descriptive analysis can be misleading since there is little control over other covariates. To 

enhance the view I perform a quantile regression analysis of the log wage. The quantile regression 

can be summarized as a way of extending the common regression. While the latter is meant to 

estimate how the mean of the conditional distribution varies with the covariates, the former 

estimates the effect of covariates on selected quantiles of the conditional distribution of the 

dependent variable. The analysis at the median can be seen as the counterpart of the common 

regression in that it focus on a measure of location and, in the same way as the mean regression, can 

serve to measure the differences between groups. The analysis at different quantiles instead can 

highlight the differences in the return of a human capital variable along the wage distribution. In 

particular the difference between the effect at the 90th quantile and the 10th quantile is a measure of 

the dispersion within the groups. The quantile regression is estimated separately by gender. As for 

the specification, it includes: no intercept, four dummies that span the educational dimension and a 

quadratic polynomial in potential experience. 

The use of educational categories instead of the number of years spent in education, although forced 

by data limitations, is to be considered by no means restrictive. In fact, recent results have shown 

that education has a differential impact according to the reached level of education. This feature of 

the return to education would be lost if the regression specification included only a linear trend in 

the number of years. Lemieux (2006b), along with a discussion of recent findings on this issue, use 

a quadratic polynomial in the years of education. Thus the use of dummies that span the educational 

attainment categories can highlight differential impact of different degree of education. Table 3 

provides the results of the estimation exercise. However, to summarize these results four sets of 

graph are reported. Figure 1 plots the wages of educational categories evaluated at the median of the 

distribution. Both for male and female the figure shows the usual result that wages are increasing 

with the level of education. Less evident, but equally important, is that the major gains are obtained 

when passing from the middle school to the high school and from the high school to the university. 

The implied returns, that can be retrieved from the table of coefficients, for the middle school, high 

school and university over the respective preceding degree of education, for the 2002 are for males 
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respectively  10%,31%,44%  and for the females 8%,30%,33%. Third, the graphs show that while 

the return to high school compared to the middle school has been stable over time, the return to 

university has expanded from 1995 to 2002 significantly.  

Turning to experience, figure 2 shows the median experience earnings profile of a high school 

worker for the two years. The values reported are indexes in the sense that the wage for a worker 

with no experience has been set to 1 and other values are indexed at it. The figure shows that over 

time there has been little effect for male workers while the profile of female has slightly steepened 

for younger workers and has flattened for older workers. 

The second set of graph shows the behaviour of the inequality within groups as measured by 90-10 

effect of education and experience. As for education the main result is that the inequality is 

increasing with the level of education. It hints at the fact that the return to higher level of education, 

far from being constant over the wage distribution, grows with the wage level. This is emerging as a 

new stylized fact in the literature of wage differentials that have used quantile regressions (see 

Budria and Pereira (2005) and Martins and Pereira (2004)). In particular Martins and Pereira’s that 

provide evidence for 16 countries in mid 90’s conclude that: “…returns to schooling increase over 

the wage distribution. Or, to put it differently, the earnings increment associated with to schooling is 

higher for those individuals whose unobservable characteristics place them at the top of the 

conditional wage distribution” Martins and Pereira (2004 p. 367). They explain that, in general, this 

can be due to some unobserved factor heterogeneously distributed across the population whose 

value is correlated with wage and that interacts with education. One such factor can be the level of 

ability. If pay differentials due to different levels of ability grows with the level of education or, 

alternatively, if higher education trigger the inequality due to different ability this would result in an 

increasing dispersion of wages at higher level of education. Another possible explanation is that the 

return to education is just a synthetic measure of an array of returns to education associated, for 

instance, to different university degrees (e.g. Humanities, Scientific and so on). Since this range of 

educational possibilities is wider the higher the level of education this would explain why the 

inequality is higher at higher levels of education. Figure 3 add to this fact the evidence for Italy that 

while the inequality within the level of schooling up to the high school has narrowed from 1995 to 

2002, that associated to universities graduates has widened.  
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On the experience side, the figure uncovers similar findings. The level of inequality is rising with 

the level of experience but the relationship appears to be less pronounced in the most recent year. 

The patterns described in this section are very important to gain insights into the changes in wage 

distribution. In particular the increase in wage inequality linked to higher level of education and job 

market experience may trigger an increase in overall inequality due to compositional effect. 

Generally speaking advanced countries are experiencing two socio-demographic phenomena: the 

increase in the share of the population and of the workforce with higher level of education and the 

aging of the population. If this is the case part of the increase in inequality can be due to 

compositional changes and thus explained by a mechanical effect.   

The extent of compositional changes occurred in Italy is illustrated in table 4, where the structure of 

the employment is defined both as number of employees and as number of hours worked. The 

nature of the shifts is common to most developed countries even if some specificities arise for Italy9. 

There have been compositional shifts toward women, more educated workers and workers with 

middle experience. The expected result on the overall inequality is unclear because while the shift 

toward more educated workers is going to produce higher inequality, the shift toward women will 

tend to reduce it and the experience structure is only gradually moving toward the classes with 

higher experience. 

To measure the impact of compositional shifts the next sections will use a technique due to 

Lemieux (2002). He applied this technique to the change in the American wage distribution, in 

particular trying to explain the rise in residual wage inequality observed in the USA in the 80’s and 

in 90’s. According to his measurement the contribution of these factors to the residual inequality 

explains a large share of the residual inequality growth in the 80’s and almost all of it thereafter. 

 

                                                
9One thing to be noted is that the proportion of workers with university degree is very low compared to most OECD 

countries. Beside the structural gap in education achievements the figure is probably also explained with the fact that a 

disproportionate share of university educated people find a job either as self employed or as employee in the public 

sector. These sectors are excluded in the reference population in the present paper.  
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6. The Lemieux decomposition 

In this paragraph, I illustrate the decomposition presented in Lemieux (2002) who extended a 

methodology due to DFL. The exposition closely follows that of Lemieux (2002) and it use 

intuition more than formalized demonstration10.  

In the last 15 years, part of the literature has designed new techniques to give a broader view of the 

change in earnings distributions. The effort has been that of finding a way to account for three 

aspects: 

i. To disentangle the changes due to composition from those due to changes in price of skills 

ii. To account for changes between the socio-demographic (or skill) groups and changes within 

them 

iii. To account for changes of the entire wage distributions so that different moments and 

different inequalities measures can be analyzed.  

All these attempts can be seen as generalizations of the Oaxaca (1973) and Blinder (1973) 

(hereafter OB) decomposition of the difference of mean wage between two groups (where the two 

groups can be the same population observed in two points in time).  The OB decomposition realizes 

the task of separating the effect due to different skills composition of the groups from the one due to 

the fact that the same skill or characteristics can be differently remunerated from group to group. In 

simpler terms, it decomposes the difference in mean wages in a composition effect and a price 

effect. The way the OB decomposition accomplishes its task is by building a counter factual 

situation where one group is paid for its skills according to the return schedule of the other group. 

To see this in a more formal way let us assume that the wage of individual i at time t is determined 

by the following generic earnings function:   

it it t itw x b e   [1] 

where wit represents the (log of ) the wage, xit is a vector of observable personal characteristics (e.g 

education, experience, gender etc), bt a vector of return to the characteristics, the prices of them, and 

eit a residual obtained from the regression.  

A similar equation can be estimated for the time s (s < t)  

is is s isw x b e   [2] 

                                                
10For a more formalized way to expose it, refer to Dinardo, Fortin and Lemieux (1996). See also Dinardo (2002) for a 
simplified one.  
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To build the wage of individual i at time t that would have prevailed if the price of the skills had 

remained those of time s the coefficient of the regression for the time s can be plugged into equation 

1 to get: 
a

it it s itw x b e   [3] 

The difference between the 2 and the 1 is only due to a different vector of prices. The mean wage 

difference due to the change in price is simply obtained by averaging the two equations and 

subtracting to obtain: 

( ) ( )a
t t t s tw w b b x    [4] 

Here the bar over the symbols represents the operation of averaging. The effect of composition 

cannot be calculated in the same way since it’s not possible to simply replace the x for each 

individual i due to the fact that the two samples are composed by both different units and a different 

number of them. The problem is simply overcome when the statistics of interest is the mean by 

inverting the operations of averaging and substituting. Averaging over equation 1 and 2 produce 

respectively: 

t t tw x b  [5] 

s s sw x b  [6] 

   By substituting tx  in equation 6 we obtain: 
b

s t sw x b  [7] 

And subtracting 6 from 7 we obtain: 

( ) ( )b
s s t s sw w x x b    [8] 

If we sum the 4 and 8 we obtain the final formula of the OB decomposition: 

( ) ( ) ( ) ( ) ( )a b
t s t t s s t s t t s sw w w w w w b b x x x b          [9] 

where the first term represent the price effect and the second term the composition effect. 

The OB method is a useful tool to decompose the wages at the mean. A consequence is that, since 

by construction of the OLS estimates the residual mean is 0, the decomposition can focus only to 

between groups decomposition and it’s not suitable to understand the source of within groups 

changes and cannot provide results at any other moment or statistic of the distribution. To extend it 

to decompose the entire distribution, Lemieux (2002) uses the technique due to DFL.  
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Let’s recall that, empirically, a wage distribution of a population is defined by the vector of wages 

of the sample units and the vector of sampling weights (or grossing factor) associated to each unit. 

The weight of a sample observation can be roughly defined as the number of units of the population 

represented by the  sample observation.  In this way, for instance, the wage distribution a time t is 

defined by the couple [wit , fit] where fit represent the weight of the observation i at time t and 

1it
i

f  . Every moment of the distribution can be estimated using the couple defined above. For 

instance the mean is defined as  

t it it
i

w w f  [10] 

And the variance as: 

  2( )t it t it
i

v w w w f   [11] 

In the same way also the order statistics and the density can be estimated using the couple [wit,fit]. 

Now if it was possible to associate to wit a weight fit
a which defines the number of individuals that 

observation i would represent in the population of time s, it would be possible to build the 

counterfactual distribution, and all the counterfactual statistics, of wt had the composition of the 

population remained the same of time s. For instance the density of a counterfactual wage 

distribution can be estimated plugging into the kernel density estimators the counterfactual weights 

instead that the actual weights. 

If the weights  fit
a could be defined as proportional to true weights at time t, as follows 

a
it i itf f  [12] 

the problem would become how to calculate the reweighting factor i ? 

The solution proposed by DFL consists in calculating the probability that an observation with 

determined characteristics belongs to the population of time s vs the probability that it belongs to 

the population of time t. To exemplify, suppose that between time s and t the number of female 

workers and of universities graduates is increased. Thus, the probability to observe a woman with 

college degree among the workers of time s would be lower than observing it at time t. The ratio of 

these two probabilities, opportunely rescaled to represent the change in size of the population, is the 

reweighting factor for an individual with specified characteristics. The proposal of DFL is to 

estimate the ratio of probability simply by a binary regression model (probit or logit) on the pooled 
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sample of the two years in which the dependent variable is an indicator (1/0) which represent if the 

observation belongs to the year s or t.  

Thus the new weights allow building a counterfactual distribution of wages at time t, where the 

composition has been held constant at that of time s. In this sense, the new weights, fit
a, represent 

for the composition effect what the a
itw  represent for the price effect. Together they allow building 

some counterfactual distributions that are needed in the decomposition. 

A schematic view of the distributions that can be built is as follows: 

1) [wit,fit] The actual (raw) distribution at time t 

2) [wis,fis] The actual (raw) distribution at time s 

3) [wit,fit
a] The counterfactual distribution at time t had the composition been stable at time s 

4) [wit
a,fit] The counterfactual distribution at time t had the prices been stable at time s 

5) [wit
a,fit

a] The counterfactual distribution at time t had prices and composition been stable at time s 

 

Intuitively for a specified statistic, the difference between the statistic calculated on distribution 1) 

and 2) is the total effect; that between 1) and 3) is the effect due to change in composition; that 

between 3) and 5) is the effect due to prices changes; that between 5) and 2)  the effect due to 

unexplained factors. The table permits to point out one problematic issue with this kind of 

decompositions: the price effect can be also calculated as the difference between 4) and 1) and the 

composition effect as the difference between 5) and 4). In other words, the decomposition is 

sequential and to be sure that the sequence does not influence the results one has to perform the 

decomposition in the inverted sequence. A second problem with it is the choice of the reference 

distribution. In the previous table the reference distribution is the one at time s, but one could chose 

to distribution of time t. Also in this case there is no certainty that the choice of the reference 

distribution does not matter unless the substitution of the reference distribution does not change the 

results.   

 

7. The change in wage structures in Italy: 1995-2002 

The purpose of this section is to overview the changes in the wage distribution between the 1995 

and the 2002 using the SES data. The tool I use is the Lemieux decomposition described in the 
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previous paragraph. Since one of the main concerns of the literature is to accurately taking into 

accounts the change in composition due to socio-demographic reasons, I apply the method to 

control for sex-education-potential experience changes.  

The propensity score is calculated by running a logit to the pooled sample of the waves for 1995 

and 2002 to model the probability that an observation belongs to the more recent year. Here, as 

elsewhere, I use as weights the number of hours worked calculated by multiplying the average 

number of hours worked by the sampling weight. The model includes a dummy of gender, dummies 

of educational attainment that spans the following groups: elementary school, middle school, high 

school, universities +; dummies of potential experience that, with the exception of the last open 

class,  represents 5 years intervals from 0-4 to 40 and over. Moreover it includes the interactions 

between gender and education, gender and potential experience and education and potential 

experience. The probability of belonging to the 1995 is adjusted by a factor equal to the total 

number of hours worked in 1995 divided by the total number of hours worked in 2002, to take into 

account the change in the size of workforce.  

To measures the prices of the skills I perform a regression of the (log of) real hourly wages 

(including overtime and bonus payments) on the same covariates of the specification of the logit 

model above.  

Table 5 presents the main results of the decomposition where the reference distribution is that of 

1995. Column 1 and 2 presents the main descriptive statistics of the distributions respectively of 

1995 and 2002 along with the contributions explained by the regression model and that explained 

by the residuals. The mean wage, shown in the first row, has declined in real terms of 1.1 log points. 

The following three rows of the table depict the variance of the distribution in its three aspects: the 

overall variance, the variance of the explained part of the regression and the variance of the 

unexplained part (or residual variance). They show that the rise in inequality is due to the rise in 

residual inequality: in fact, it has increased from 0.084 log points to 0.095 log points with an 

increase of 13 percent whereas the change in the variance due to the explained part of the model has 

decreased. In other words the increase in the overall variance is accounted for the increase in the 

within groups inequality that has been somewhat counterbalanced by a fall in the between groups 

inequality. The remaining rows show the value of the wage variable at the 90th percentile, the 50th 
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percentile and the 10th percentile and the corresponding measures of wage dispersion. Over the 

considered period the inequality measured by the change in 90-10 wage gap has increased by 1.2 

log points. A more detailed inspection shows that this measure hides the change that have happened 

in the left and right tails of the distribution: the increase in inequality is, in fact, due to the increased 

dispersion in the right tail where the 90-50 wage gap passed from 0.567 to 0.587) that has been in 

part compensated by a compression of wages in the left tail (the 50-10 wage gap has decreased from 

0.346 to 0.338).  

The columns 3 and 4 of the table reports the statistics for two counterfactual distributions: the 

distribution of wages that would have been in 2002 had the workers characteristics been paid 

according to the price vector of 1995, and the distribution of wages of 2002 had also the workforce 

composition been stable at the 1995 level. These can be used to calculate the effect of price and 

composition both for different measures of inequality and for the between and within groups 

inequality. A look at the overall variance shows that the price of observable characteristics are not 

responsible for the increase in inequality: in fact the contribution of prices changes has been a 

negative one, suggesting that, overall, there has been a compression of the skill and socio-

demographic prices. In the next paragraph I will explore more closely along which dimensions and 

categories this compression has occurred. In contrast, the change in the composition of the 

workforce and, to a lesser extent, changes due to unexplained factors can be addressed as the forces 

that have driven the rise in inequality. The behaviour of the residual inequality closely tracks that of 

the total inequality, with a large percentage of the changes that can be imputed to changes in the 

workforce composition. Accordingly, changes in composition plays a relevant role on the other 

measures of dispersion. Jointly with the analysis of the section 5, where it has been shown that 

inequality is an increasing function of the level of education and experience, and with the fact that 

the workforce composition has shifted toward more educated and partially toward experienced 

employees, this measurement supports the view that the residual wage (within groups) inequality is 

mostly accounted for by changes in the composition of the workforce.  The role of unobservable 

price changes hypothesis is hence greatly reduced in this analysis. 
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A visual look up at the changes in the distribution helps to better appreciate the description based on 

the table. Figure 5.a compares the kernel density estimates11 of the wage distributions for 1995 and 

2002. Two features are worth noting: first, the right tail of the distribution for the 2002 is longer 

than the one for 1995; second, the distribution of 2002 gets more concentrated at the mode with a 

reduction in the density at the middle-high wages. The following panels of the figure show the 

effects of prices, composition and unexplained comparing actual and counterfactual distributions. 

Prices and compositions seem to have counterbalancing effects. While the former shifts the 

distribution of real wages on the left, the latter move it back to the right. From the figure is difficult 

to appreciate the effect on the variance. Figure 6 plots the change in the real wage along the 

quantiles of the distribution, hence providing a visual tool, alternative to that of figure 5, to 

understand the changes along the distribution12. Panel a shows clearly that while for most of the 

quantiles there has been a reduction in the real wage, the reverse is true for the higher wages that 

seems to have gained much in the reference period. Moreover, the decrease of the wages for most of 

the quantiles is decreasing with the wage level with an accentuated fall from the 65th to the 85th 

percentile. Panel b and c makes evident that the price effect has been decreasing over the wage 

distribution while the composition effect has been increasing. This is the visual counterpart of the 

result on the table that prices did compress the variance while composition did enlarge it. Intuitively 

the price for skills of workers that have a higher wage have decreased more than the prices of skills 

of workers who earn a lower wage. The evolution of wage counterbalance that of composition that 

have shifted towards groups of worker placed a higher wage levels. Panel d, reporting the 

unexplained effect, makes clear that neither price nor composition changes can account for the 

throat observed in the middle-right zone of the quantile sequence and the steep rise for the highest 

income.  In order to see if the results are sensible to the order of decomposition, figure 7 and 8 show 

the inverted decomposition13 by calculating first the difference due to composition and then the 

difference due to prices. The results are not significantly different from the previous analysis.  

 

                                                
11 They are obtained with an optimal chosen bandwidth according to the Silverman Rule of Thumb. 
12 The quantiles shown on the figure are from the 5th to the 95th. It must be remarked that the overall analysis has been 
performed on the total samples without trimming any observation. Sensitivity analysis aimed to see if the results were 
somewhat influenced by the extreme values have however shown that the results are robust to the trimming of 1% of 
data at the two extreme of the distribution.  
13 The reference distribution is still the one for 1995. 
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8. Between groups changes 

In order to complete the analysis of the wage structure evolution, I now pass to measure the 

between groups changes. The methodology is a straightforward derivation of the one used for 

calculating the changes in the wage distribution. First, average wages of the various detailed socio-

demographic groups for each year are those obtained by the former regression. In fact the 

coefficients of the former regressions define the wages for our sex-education-experience arrays of 

cells. Second, to obtain the wage for more aggregate groups (e.g. educational groups) I weight the 

detailed wage figures with the sum of hours over each cell for each year. The change calculated 

with this current weighting procedure encompass both price effects and composition effects 

(continuing the example, the composition of each educational group in terms of gender and 

experience). To remove the compositional effect I average the vector of prices of 1995 using the 

weights for 2002. In this way I obtain the average wages for 2002 had the price remained constant 

at 1995 level14. Table 6 resumes the results of this procedure. The first two columns shows the level 

of average wages for 1995 and 2002, while the third column shows the counterfactual wages for 

2002 with price at 1995 level. A look at the 4th and at 6th column shows that compositional effects 

play a significant role in the measurement of these averages. Column 5 is what really we are 

looking for as it measures the changes due to prices and thus possibly explained by market forces 

and institutions. Analysing the results is apparent that the women have improved their relative 

position in the labour market: in fact their average wage is decreased of 2% compared to the loss of 

6% of the male workers. Moving to education, the only group that has not suffered a loss in 

purchasing power is the group of university graduates who registered an increase of 3% over the 7 

years. Relatively to high school graduates they gained about 9%. Quite surprisingly, the second 

group in the graduation of relative wages is the group with the poorest education who gained 

relatively to the high school graduates. Splitting up the analysis by gender reveals similar pattern 

with an important exception: while for male, the group of high school workers was the one who 

suffered the highest loss (-9%) the female high school graduates lost relatively little.  

                                                
14 Alternatively, to purge the composition effects I could have averaged the wages of 2002 with the new weights 
obtained from the propensity score reweighting procedure. The average wages could also be defined as the average 
wages that would have been obtained had the composition between socio demographic groups not changed since 1995. 
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To finish, a somewhat clear pattern emerges from the analysis of price changes related to 

experience: the older workers are those who experienced the higher loss and thus have seen their 

wage relatively to young people decreasing. The analysis of this paragraph qualifies the 

compressing effect of prices on inequality, emerged from the previous paragraph, showing that the 

relative price attached to low wage groups (e.g women and people with low potential experience) 

increased. The rising relative price of university education is one notable exception. However, due 

to the low share of workforce of university graduates, this effect does not weigh much in the overall 

price effect.         

 

9. What drives the changes in the between groups wage differentials? 

As seen in the previous section one of the most striking fact that emerges from the analysis is the 

change in the wage structure by educational levels. When controlling for composition effects in 

terms of experience and gender the change in the wages differentials between universities graduates 

and lower educational groups increases. In particular, the highest growth is measured with respect 

to workers with high school degree. This finding holds also true when we look at two genders 

separately but it is especially evident for men. The aim of this section is to discover in which 

measure the university premium is accounted for by changes in related covariates or can be traced 

back to a rise in relative demand for high education workers.   

Industrial compositions changes and inter-industry wage differentials 

One possible explanation for these changes has to do with changes of the industry structure. As is 

common for most developed countries in recent years the employment distribution has kept shifting 

away from manufacture and industry toward services. If the employment shift had occurred toward 

sectors that employs higher quota of universities graduates and also pays higher salaries this would 

help explain the increase of the universities/high school wage gap. The persistent existence of inter-

industry wage differentials, even after controlling for personal and firm characteristics, is a well 

known phenomenon in labour economics. Most authors agree that one factor that is behind these 

differentials is the existence of industry rents that helps keep the wage of workers in some sectors to 

be above the productivity level. To be able to see if industrial composition and inter-industry wage 

differentials have an impact on the recorded increase of the high skill-low skill wage gap I use two 
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techniques: a within-between decomposition of the change of the labour input and a comparative 

regression analysis to see if the price of education changes when controlling for industrial effects.  

The within–between decomposition is performed through a traditional tool: the fixed input 

requirements index due to Freeman (see for instance Freeman 1980).  

The original index by Freeman can be built, following Airola and Juhn (2005),  in the following 

way. Let’s define in employment of the group j by jtE . This change can be decomposed as: 

  
i

iij
i

itijtj EEE   [13] 

Where ij represents the share of employment of the group j in industry i, itE is the change in 

employment of the industry i.  

However,  being interested in the change of relative input, following Katz, Loveman and 

Blanchflower (1995) I obtain a simple variant of the previous formula defining: 

 

tjtjt EEe   and titit EEe   [14] 

In this way the [13] can be written as: 

  
i

iij
i

itijjt eee   [15] 

The first term of [15] represents the (relative) change in group j due to the growth (or decline) of 

each industry had the input shares of group j  in each industry been constant, and the second term is 

the change due to the change in the input shares for fixed employment at industry level. In other 

words, the first term measures the between industry shift that would have been observed if the 

production technique in each industry would have not been changed, while the second term 

measures the within industry shift due to the change in these techniques. I apply this technique to 28 

sectors that are either divisions of the NACE rev 1.1 or aggregation of divisions. The level of 

aggregation is clearly a fundamental point. Ideally one would have a very detailed industry 

breakdown, since performing the analysis at more aggregated level is likely to bring about an over 

estimate of the within effect and a under estimate of between effect. The number of sectors utilized 

here is a fair compromise between the necessity of the analysis and data quality. The skill groups 

are the 4 educational categories examined before. The analysis is performed for three variable, the 

number of employees, the number of hours worked and the wage bill. The use of wage bill 

alongside the more usual measures of labour input is justified by the fact that in presence of relative 
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price movements the movement of quantities can be a biased measure of the demand shifts. See 

Berman, Bound and Griliches (1994). However measured, the analysis, illustrated in table 7, shows 

that in the period considered there has been an increase in the share of workers with high school and 

university degree and that this increase is due in large part to within industry shifts. For instance the 

analysis of the wage bill shows that the share of high school graduates is increased by 97% and that 

of universities graduates by 47%. The 97% (0.94/0.97) of the shift of high school workforce and the 

94% (0.44/0.047) of the shift of university graduates are attributable to within shifts.  

The second method consists in comparing the wage differentials between educational categories 

that results from a regression that does not control for industries and one that control for it. The 

basic specification is that of the previous section, while the alternative specification adds a number 

of dummy variables that span the 28 industries. The results, in table 8, of the price effect, calculated 

as in the previous section, report that there is no much difference between the estimates of the two 

regression analysis. 

Even if it is possible that the level of aggregation somewhat affects the extent of the results, the two 

methods strongly points out toward an explanation of wage changes that does not give much 

weights to shift between industries. In other terms the increase in the wage premium of university 

graduates is not affected by changes in industry composition. To take this conclusion a step further 

one can argue that if the relative price increase is due to a relative demand increase of high educated 

workers, this shift in relative demand has been pervasive across industries.  

 

The increase in the share of non-standard workers  

Another important structural change that has affected the Italian economy is the increase in the 

share of non-standard workers here defined as those workers who work under an arrangement that 

is either non permanent or non full time. According to the SES the share of non standard workers on 

the total employment has increased in the observed period from 9.7% to 14.6% accounting for most 

of the growth of the total employment. As it has been observed above, other things being equal, for 

most of the new contracts the hourly wage should not differ from the standard arrangement. 

However this argument does not exclude that the non-standard jobs are filled by workers with a 

different degree of (unobserved) ability from the standard jobs and thus pay a different wage. A 
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second possibility is that the opportunity of opening non-standard job vacancies with lower firing 

costs has lowered the cost of jobs that otherwise would have not been created. Table 9 shows the 

estimated coefficient of a dummy variable for standard workers vs non standard workers in two 

different models of a wage equation 15. All the coefficients, significant at least at 1%, are positive 

indicating that there is a premium associated to standard jobs. Thus, if, for instance, non standard 

jobs are mainly filled by workers with a low level of education this would qualify the increase in the 

university - high school wage gap. To check for this possibility I run the following analysis. First, a 

regression of log wage on educational dummies16 is run for each year and 4 possible group of 

workers according to their work arrangement: permanent-full-time, permanent part-time, temporary 

full-time, temporary part-time.  

The coefficient of the dummy for university workers (against the reference category of high school 

workers) is retained as a measure of the return to university education. Let’s denote it by rit, with 

i=1,2,3,4 and t=1995,2002. 

Second, the share of number of hours over the total number of hours for each of the four groups is 

calculated in each year: let’s define those weights as wit . 

The change in the average return to university can thus be expressed as: 

 
1_

9595
1_

02029502
i

ii
i

ii wrwrrr  16 
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The term in the first square brackets measures the change due to the structure of employment and 

the second term the change due to the return to education. 

Table 10 shows that only a tiny fraction of the overall change is due to change in the composition 

across contracts and again the results point toward a change happened within the groups. 

 

Shifts in the relative demand of skilled workers 

                                                
15Model 1 control only for sex, education and potential experience, while model 2 add to the previous regressors 28 
dummies for economic activity sectors and a quadratic in tenure. 
16 The model also contain dummies for experience and a dummy for gender. 
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The evidence presented so far indicate that the increase in the university premium is not accounted 

for by composition effects of industries or labour arrangements.   

The common explanation to justify increases in the skill related wage gap is an increase in the 

relative demand for skilled workers that over compensate the increase in the relative labour supply, 

due, for instance, to the speed up in the pace of skill biased technological change. As pointed out by 

Gottschalk and Joice (1998) if the change of relative prices is due to movements in the labour 

market forces it’s likely that quantities as well as prices should be affected. To add to this argument, 

the common view is that in European labour markets, characterised by a higher level of wage 

rigidity compared to the American labour market, relative changes in the demand and supply for 

skills should have more effects on the unemployment rates than on wage prices. Following Prasad 

(2004) I examine the changes in the unemployment rates and employment to population ratios of 

the 4 educational groups as measured by the Labour force survey of 1995 and 2002. The figures 

reported in table 11 are composition adjusted so that the changes are not affected by changes in the 

age structure of the population. Although the unemployment rate of elementary school workers has 

worsened and that of middle school workers decreased much less than that of more educated 

workers, the unemployment rate of universities workers and high school workers moved exactly by 

the same quantity thus leaving their relative unemployment rate unchanged. The picture remains 

substantially unchanged when split by gender. A similar result is conveyed by the analysis of the 

employment to population ratios where the two most educated groups experienced similar changes 

changes.  

This finding constitutes clearly a puzzle for an explanation based on the progress of (Skill Biased) 

technological change, because it’s unlikely that if such force was in motion it had effect only on the 

relative wages and not on the relative unemployment rate or relative employment to population ratio.  

 

10. Conclusions  

This work has accounted for the changes in the wage structure occurred in Italy between 1995 and 

2002 according to the Structure of Earning Survey. The analysis has documented a number of 

characteristics of the change in wage distribution. First, it has shown that a slight, but not 

neglectable, increase in inequality, measured as either the variance of log wages or the 90-10 wage 
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gap, has occurred in the reference period. Hence this study confirms the slow pace inequality drift 

that has characterized the Italian labour market since the mid 80’s (see Borgarello and Devicienti 

2002). Second, this rise has been driven by a change in the residual inequality while the between 

groups inequality has instead narrowed. However, the increase in the residual inequality is due 

mainly to composition effect due to the increase in the share of the groups with a higher within 

group inequality (mainly more educated workers). Third, the analysis has shown that the major 

changes have happened in the right tail of the distribution, with a sharp increase in the wage of most 

paid workers and more generally a rise of the 90-50 wage gap. In contrast, a wage compression has 

occurred in the left tail with the workers who get a pay below the median that have suffered lower 

losses.  

Fourth, the role played by the prices of observable skills has been to reduce the inequality, mainly 

through the flattening of the wage experience profile. The compression of skill prices has been 

partly compensated by the notable increase in the premium associated with university education.  

This last element is not explainable by a shift in the industrial composition nor in the composition 

by work arrangement (standard vs. non standard). Moreover, the data on labour force shows no 

significant change in the relative unemployment rate of the labour force with a university degree 

relative to the labour force with high school degree, suggesting that no significant demand shift 

against low skilled workers has occurred. The source of the rise in the university premium thus 

remain to be explained and is therefore one of the most interesting point left to future research. A 

second point to be investigated is to account for the unexplained movement in the wage distribution 

such as the seemingly increase in the polarization of wages.   
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Appendix A1. The reweighting of the SES survey 

The original sampling weights that come with the SES data can misrepresent the workforce 

composition. Since one of the scope of this paper is to account for changes in composition the 

preliminary treatment of the data has included a step of reweighting. Since the infra census survey 

deputed to measure the change in the labour force composition is the Labour Force Survey (LFS) it 

was a natural choice to rely on that.  

The dimensions along which the reweighting procedure has occurred are gender, education, age,  

geographical area and two types of work arrangement In simple words, the reweighted data mirrors 

the composition of the LFS in each of the two years along the previous dimensions.  

The procedure has implied the following steps for each year. 

1. Calculation of the number of employees estimated from the LFS in each of the cell defined by 

the intersection of 2 gender, 5 age classes, 4 education groups, 3 geographical areas, two work 

arrangement related to the working time (full time/part time) and two work arrangement related 

to the duration of the contract (permanent /temporary) in each of two macro sectors of economic 

activity: Industry and Services17.  

2. In each of the two sectors the share of employment of each basic cell on the total has been 

calculated. 

3. The shares thus calculated have been multiplied by the estimate of the employment of Industry 

and Service coming from the SES. This total for each basic cell is the population total to which 

the original weights of the survey have been calibrated to. 

4. The calibration procedure has been run in each of this basic cell.  

5. The calibration procedure ensure that the sum of weights in each cell is equal to the total 

defined in 3 and the distance between original weights and final weights is minimum according 

to a determined distance function. 

In this way the new weights: 

A) Ensure that the employment estimate for Industry and Services is equal to the original estimate 

of the SES. This is a good quality since this estimate, arising from the system of business 

surveys and register, is very reliable. 

                                                
17 Some of these basic cells had to be aggregated to ensure the presence a minimum number of sampling observation. 
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B) The estimate of the employment in each sub sector of economic activity is very close to the 

original estimate. The same consideration applies as in A. 

C) The estimate of the structure of employment, along the 6 dimensions, in each macro sector is 

equal to the one coming from the Labour Force Survey. 

D) One by-product of this procedure is that it adjust the structure of employment for possible 

misclassification of workers deriving for instance from the different classifications of education 

or from the different sampling units and thus different geographical localization. 
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1995 2002 1995 2002 Mean Median
(1) (2) (3) (4) (2-1) (4-3)

All 2.345 2.334 2.276 2.263 -0.01 -0.014
Gender Men 2.397 2.372 2.325 2.294 -0.025 -0.031

Women 2.214 2.253 2.154 2.193 0.039 0.039
Education Elem. School 2.255 2.215 2.219 2.186 -0.04 -0.033

Middle School 2.241 2.211 2.198 2.182 -0.03 -0.016
High School 2.458 2.411 2.408 2.35 -0.047 -0.059
University 2.788 2.741 2.769 2.672 -0.048 -0.097

Gender and education Men - E.S. 2.303 2.254 2.264 2.221 -0.049 -0.043
Men - M.S. 2.281 2.245 2.237 2.214 -0.035 -0.024
Men - H.S. 2.539 2.467 2.519 2.409 -0.072 -0.109
Men - Unive. 2.886 2.846 2.856 2.782 -0.039 -0.074
Women - E.S. 2.088 2.096 2.061 2.07 0.008 0.009
Women - M.S. 2.129 2.115 2.078 2.08 -0.014 0.002
Women - H.S. 2.304 2.319 2.257 2.263 0.014 0.006
Women - Unive. 2.504 2.556 2.529 2.489 0.052 -0.04

Experience (years) < 5 2.122 2.139 2.083 2.102 0.017 0.019
5 =<10 2.182 2.209 2.134 2.158 0.028 0.024
10=<15 2.255 2.259 2.201 2.196 0.003 -0.006
15=<20 2.332 2.339 2.27 2.267 0.007 -0.003
20=<25 2.395 2.368 2.327 2.295 -0.027 -0.032
25=<30 2.473 2.431 2.405 2.351 -0.042 -0.054
30=<35 2.495 2.464 2.44 2.392 -0.032 -0.048
35=<40 2.452 2.435 2.379 2.367 -0.017 -0.012
40=< 2.365 2.312 2.295 2.255 -0.053 -0.04

1995 2002 1995 2002 Variance 90-10
(1) (2) (3) (4) (2-1) (4-3)

All 0.141 0.149 0.913 0.925 0.007 0.012
Gender Men 0.147 0.156 0.923 0.936 0.009 0.013

Women 0.101 0.122 0.79 0.857 0.021 0.067
Education Elem. School 0.078 0.081 0.71 0.68 0.003 -0.03

Middle School 0.093 0.08 0.768 0.694 -0.013 -0.074
High School 0.16 0.16 0.969 0.992 0 0.023
University 0.257 0.259 1.334 1.288 0.001 -0.046

Gender and education Men - E.S. 0.076 0.082 0.715 0.69 0.006 -0.025
Men - M.S. 0.091 0.078 0.754 0.682 -0.014 -0.072
Men - H.S. 0.171 0.175 1.011 1.037 0.004 0.026
Men - Unive. 0.255 0.286 1.366 1.434 0.031 0.068
Women - E.S. 0.047 0.06 0.513 0.561 0.013 0.047
Women - M.S. 0.081 0.074 0.705 0.645 -0.006 -0.06
Women - H.S. 0.104 0.122 0.783 0.874 0.018 0.091
Women - Unive. 0.157 0.157 0.992 0.968 0 -0.024

Experience (years) < 5 0.062 0.095 0.666 0.773 0.033 0.107
5 =<10 0.084 0.098 0.74 0.745 0.014 0.006
10=<15 0.101 0.123 0.779 0.847 0.022 0.068
15=<20 0.13 0.141 0.881 0.898 0.011 0.017
20=<25 0.138 0.149 0.901 0.938 0.011 0.038
25=<30 0.176 0.166 1.008 0.987 -0.011 -0.021
30=<35 0.168 0.185 0.992 1.036 0.016 0.044
35=<40 0.161 0.173 0.929 0.995 0.012 0.066
40=< 0.125 0.122 0.862 0.819 -0.003 -0.043

Table 1. Descriptive analysis Relative Wages level and changes

Table 2. Descriptive analysis Measures of inequality
90-10 ChangesVariance

Mean Median Changes

Note. The wages are expressed in logs

Group

Group
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Table 3 Quantile regression of log wages. A) Men

Estimate Std Err Estimate Std Err Estimate Std Err Estimate Std Err Estimate Std Err
Elem. School 1.52349 0.0199 1.51156 0.01504 1.51703 0.01741 1.61522 0.01814 1.70666 0.02466
Middle School 1.6068 0.0178 1.62107 0.01248 1.66764 0.01494 1.79444 0.01527 1.88573 0.01853
High School 1.79843 0.01806 1.8867 0.01361 2.01506 0.01552 2.17877 0.01582 2.32795 0.02013
University 2.04676 0.03845 2.23674 0.01642 2.38047 0.01955 2.61361 0.01916 2.79519 0.02975
Experience 0.0248 0.00152 0.03274 0.00113 0.0412 0.00131 0.04407 0.00134 0.04854 0.00173
Experience Sq. -0.0003 0.00003 -0.00041 0.00002 -0.00053 0.00003 -0.00054 0.00003 -0.00055 0.00004
Elem. School 1.52094 0.01699 1.51561 0.01719 1.53812 0.01529 1.60972 0.02172 1.7043 0.03054
Middle School 1.57398 0.01374 1.58868 0.0146 1.63967 0.01341 1.73565 0.01931 1.85688 0.02782
High School 1.74404 0.01447 1.80448 0.01577 1.94666 0.01542 2.13852 0.02007 2.32683 0.02999
University 2.0089 0.02101 2.19172 0.01719 2.39188 0.01645 2.6338 0.02453 2.93439 0.03123
Experience 0.02555 0.00117 0.03286 0.00126 0.03938 0.00119 0.04319 0.00167 0.04547 0.00236
Experience Sq. -0.00036 0.00002 -0.00045 0.00003 -0.00053 0.00002 -0.00054 0.00003 -0.00053 0.00005

Table 3 Quantile regression of log wages. B) Women

Estimate Std Err Estimate Std Err Estimate Std Err Estimate Std Err Estimate Std Err
Elem. School 1.55315 0.02268 1.54149 0.01936 1.50496 0.02059 1.49395 0.03225 1.5931 0.04136
Middle School 1.62202 0.02172 1.66607 0.01526 1.69242 0.01891 1.77119 0.0288 1.90668 0.03511
High School 1.80213 0.01993 1.89009 0.01177 1.97959 0.0146 2.12153 0.02596 2.28599 0.02873
University 1.92761 0.04439 2.0536 0.04046 2.29021 0.02756 2.45758 0.03541 2.57601 0.03181
Experience 0.01753 0.002 0.02023 0.00138 0.02851 0.00174 0.03449 0.00257 0.03738 0.00316
Experience Sq. -0.00024 0.00004 -0.00023 0.00003 -0.00034 0.00004 -0.00039 0.00005 -0.00039 0.00007
Elem. School 1.46516 0.02206 1.51475 0.0172 1.5362 0.02078 1.53114 0.01938 1.57386 0.04749
Middle School 1.49503 0.0182 1.57391 0.01488 1.61979 0.01482 1.68272 0.01547 1.76809 0.03392
High School 1.72095 0.01551 1.83213 0.01299 1.92263 0.01207 2.04857 0.01335 2.20267 0.03074
University 1.97021 0.02181 2.11068 0.01325 2.2546 0.01902 2.43132 0.0227 2.61757 0.0339
Experience 0.02349 0.00153 0.02616 0.00126 0.03404 0.00132 0.04044 0.0014 0.04668 0.00305
Experience Sq. -0.00034 0.00003 -0.00038 0.00003 -0.00049 0.00003 -0.00055 0.00003 -0.00063 0.00007

Note. All the coefficients are significant at 1 percent

1995

2002

Quantile
0.1 0.25 0.5

Note. All the coefficients are significant at 1 percent

1995

2002

Quantile
0.9

0.75 0.9

0.1 0.25 0.5 0.75
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Table 4. Composit ion of the workforce. %Share

1995 2002 1995 2002
(1) (2) (3) (4)

Total
Gender Men 70.07 66.1 71.49 68.36

Women 29.93 33.9 28.51 31.64
Education Elem. School 16.76 9.31 16.77 9.35

Middle School 43.51 40.81 43.39 40.8
High School 35.29 42.91 35.34 42.91
University 4.45 6.97 4.5 6.94

Experience < 10 17.18 17.73 16.71 17.28
(years) 10 =<20 33.48 31.94 33.35 31.87

20=<30 22.68 26.48 22.86 26.65
30=<40 18.89 17.42 19.2 17.62
40< 7.77 6.43 7.87 6.57

Men
Education Elem. School 18.29 10.36 18.26 10.35

Middle School 44.79 44.05 44.71 44.08
High School 32.27 39.06 32.35 39.11
University 4.65 6.53 4.69 6.46

Experience < 10 13.75 14.85 13.28 14.36
(years) 10 =<20 32.57 30.56 32.46 30.46

20=<30 24.05 27.85 24.24 28.18
30=<40 20.51 19.3 20.82 19.45
40< 9.12 7.43 9.19 7.54

Women
Education Elem. School 13.17 7.27 13.05 7.21

Middle School 40.51 34.49 40.08 33.69
High School 42.35 50.42 42.84 51.11
University 3.97 7.83 4.03 7.99

Experience < 10 25.21 23.35 25.31 23.6
(years) 10 =<20 35.61 34.63 35.58 34.92

20=<30 19.47 23.81 19.43 23.33
30=<40 15.11 13.74 15.12 13.68
40< 4.6 4.47 4.56 4.48

Hours

Group

Employees
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1995
Simple Simple b 1995 b,f 1995 Simple Due to b Due to f Unexplained

(1) (2) (3) (4) (2)-(1) (2)-(3) (3)-(4) (4)-(1)
mean 2.345 2.334 2.385 2.344 -0.01 -0.05 0.04 0
var 0.141 0.149 0.154 0.145 0.007 -0.005 0.009 0.004
var(xb) 0.057 0.053 0.058 0.057 -0.004 -0.005 0.002 0
var(res) 0.084 0.095 0.095 0.088 0.011 0 0.007 0.004
cv 16.018 16.51 16.441 16.244 0.492 0.069 0.196 0.226
p90 2.844 2.85 2.91 2.849 0.007 -0.06 0.061 0.006
p50 2.276 2.263 2.315 2.278 -0.014 -0.052 0.037 0.001
p10 1.93 1.925 1.964 1.938 -0.005 -0.039 0.026 0.008
p9010 0.913 0.925 0.946 0.911 0.012 -0.021 0.035 -0.002
p9050 0.567 0.587 0.596 0.572 0.02 -0.008 0.024 0.005
p5010 0.346 0.338 0.351 0.339 -0.009 -0.013 0.011 -0.007
nobs 95090 86191 86191 86191 . . . .

2002 diff. 1995-2002

Statistic

Table 5 Lemieux decomposition of the changes in the wage distribution between 1995 and 2002

 
 

1995 2002 2002 Total due to b due to f
(1) (2) b 1995 (4=2-1) (5=2-3) (6=3-1)

(3)
All 2.34 2.33 2.38 -0.01 -0.05 0.04
Gender Men 2.4 2.37 2.44 -0.02 -0.06 0.04

Women 2.21 2.25 2.28 0.04 -0.02 0.06
Education Elem. School 2.26 2.22 2.25 -0.04 -0.03 -0.01

Middle School 2.24 2.21 2.27 -0.03 -0.06 0.03
High School 2.46 2.41 2.47 -0.05 -0.06 0.01
University 2.79 2.74 2.72 -0.05 0.03 -0.07

Gender and education Men - E.S. 2.3 2.25 2.3 -0.05 -0.04 -0.01
Men - M.S. 2.28 2.25 2.31 -0.04 -0.07 0.03
Men - H.S. 2.54 2.47 2.55 -0.07 -0.08 0.01
Men - Unive. 2.89 2.85 2.83 -0.04 0.02 -0.06
Women - E.S. 2.09 2.1 2.09 0.01 0.01 0
Women - M.S. 2.13 2.12 2.16 -0.01 -0.05 0.04
Women - H.S. 2.3 2.32 2.34 0.01 -0.02 0.03
Women - Unive. 2.5 2.56 2.52 0.05 0.04 0.02

Experience (years) < 5 2.12 2.14 2.14 0.02 0 0.01
5 =<10 2.18 2.21 2.24 0.03 -0.03 0.06
10=<15 2.26 2.26 2.31 0 -0.05 0.05
15=<20 2.33 2.34 2.36 0.01 -0.02 0.03
20=<25 2.39 2.37 2.4 -0.03 -0.04 0.01
25=<30 2.47 2.43 2.49 -0.04 -0.06 0.02
30=<35 2.5 2.46 2.57 -0.03 -0.1 0.07
35=<40 2.45 2.43 2.53 -0.02 -0.1 0.08
40=< 2.37 2.31 2.39 -0.05 -0.07 0.02

Table 6. Between group Relative Wages level and changes. Prices and composition
Levels Changes

Group
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Table 7. Between Within decomposition of the change of share od educational groups
education total between within total between within total between within

El School -1.08 -0.03 -1.05 -1.08 -0.03 -1.05 -0.99 -0.05 -0.95
M. School -0.38 -0.05 -0.32 -0.38 -0.05 -0.33 -0.45 -0.02 -0.43
High School 1.12 0.07 1.06 1.12 0.06 1.06 0.97 0.04 0.94
University 0.34 0.02 0.32 0.33 0.01 0.32 0.47 0.03 0.44

Wage BillEmployment Hours worked

 
 
 
Table 8. Price Effects of industry control on the return to education

Education Before
controlling

After
controlling

El. School -0.03 -0.01
M. School -0.06 -0.03
High School -0.06 0
University 0.03 0.07

El. School 0.03 - 0.01
M. School 0 - 0.03
University 0.09 0.07

Total

Relative to High school

 
 
 
Table 9. Effect of dummy for standard workers in a wage equation

Estimate Std. Err. Estimate Std. Err.
MODEL 1 0.07616 0.00388 0.06741 0.0036
MODEL 2 0.03924 0.00357 0.04551 0.00335
Note 1. All the coefficients are significant at 1 percent
Note 2. See text for the specification of models

year
1995 2002

 
 
 
Table 10. Effect of composition (by work arrangement) and prices on the return to education

average
return

2002 (1)

average
return

1995 (2)

average
return 2002

weights
1995 (3)

Change in
average return

(2-1)

Change due
to weights

(1-3)

Change not
due to weights

(3-2)

0.408 0.349 0.409 0.059 -0.001 0.060
Note: See explanation in the text  
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Table 11. Change in other labour markets quantit ies
Change Change

1995 2002 95-02 1995 2002 95-02

Elementary School 9.65 10.45 0.79 35.04 34.63 -0.42
Middle school 10.17 9.51 -0.65 60.84 62.81 1.97
High School 11.85 9.18 -2.67 59.92 63.68 3.76
Univerisity 8.07 5.4 -2.67 78.81 81.89 3.08
Men - E.S. 8.27 8.57 0.3 56.94 54.62 -2.32
Men - M.S. 7.71 7.25 -0.46 78.52 78.95 0.43
Men - H.S. 8.8 6.85 -1.95 69.88 72.7 2.81
Men - Unive. 5.63 3.73 -1.9 85.81 87.29 1.48
Women - E.S. 12.51 14.32 1.81 18.75 19.75 1
Women - M.S. 14.75 13.73 -1.01 41.31 44.97 3.66
Women - H.S. 15.94 12.3 -3.64 49.41 54.18 4.77
Women - Unive. 11.01 7.42 -3.59 71.28 76.08 4.8
Note: All the figures are adjusted for composition changes 

Unemployment rate Employment to population ratio

Level Level

 


