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Reward attainment in the labour market is dependent on how well worker skills are matched 

with job requirements. Two aspects of skill matching are particularly important from a 

welfare point of view. First, the psychological payoff of having a high-skill job depends 

positively on the skills of the worker (up to the point where the job demands cease to be 

challenging). At low levels of worker skills, the psychological payoff of job complexity may 

be zero or negative. Second, both economically and psychologically, the payoff to worker 

skills (such as education) depends positively on the skill requirements of the job. At an 

aggregate level, changes in the distribution of wages are commonly believed to be closely tied 

to changes in the balance between skill demand and skill supply. 

It is well-known that the average level of education has risen significantly in advanced 

industrial nations in recent decades. There is also a widespread but contested view that the 

average skill level among jobs has risen even faster, due mainly to two developments: 

technological change and globalization. The supposed excess demand for skills is widely used 

as an explanation for the observed increase in wage dispersion in several (but not all) 

countries. The relationship between skill and wage movements is assumed to be especially 

tight in labour markets with relatively uncoordinated (”flexible”) systems of wage 

determination. In more coordinated (”rigid”) labour markets, an increase in skill demand is 

sometimes supposed to instead raise unemployment among the low-skilled. Krugman (1994) 

was one of the first to formulate this trade-off between wage inequality and unemployment 

(i.e., between price and quantity effects of skill demand shifts). 

This paper reviews contemporary research on skill change and skill matching in the 

labour market. Aside from giving an overview of published work, I assemble aggregate data 

for a number of countries to assess trends in the market for skills. Four distinct but related 
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topics are covered: (a) how the skill requirements of jobs have changed in recent decades, (b) 

how worker skills, especially education, have changed during the same period, (c) how the 

quality of job-worker matches with respect to skills has evolved, and (d) how the distribution 

of wages, especially the returns to schooling, has changed. In addition, I indicate how the 

evolution of unemployment is related to shifts in skill demand and supply, and how country-

specific labour market institutions might conceivably modify the impact of market change. 

Changes in the skill requirements of jobs 

Assessing skill demand 

The literature on skills and wages has to a large extent avoided explicit measurement of the 

demand side. Instead, skill demand is often inferred from data on skill supply (usually 

education) and wages. This implicit strategy has been especially common in labour 

economics, although exceptions have recently emerged (Autor et al. 2003; Goos and Manning 

2006 forthcoming). By contrast, in sociology and in the skill matching tradition in economics 

that studies overeducation, attempts are made to measure the skill requirements of jobs more 

directly. There are three main approaches: (a) job classification based on some kind of 

external judgment, (b) self-reported (by the job holder) requirements, and (c) the average or 

typical education among job incumbents. We focus on (a) and (b) below, since (c) conflates 

the supply and demand sides of skill (i.e., workers and jobs). Nonetheless, many empirical 

descriptions revert to (c) for lack of available alternatives. 

The most common version of (a) is occupational schemas, such as the American DOT 

or the Swedish SEI, which is very close operationally (if not theoretically) to the Erikson-

Goldthorpe (or EGP) class model (see further below). Among employees, the most 

discriminating criterion across classes is the typical educational requirements of the 

occupation (see Tåhlin 2006a for a recent theoretical and empirical analysis of the connection 

between social class and the skill requirements of jobs). Large representative data sets 

containing occupational information are available for many countries and several time-points. 

In contrast, self-reports of skill requirements have rarely been available in nationally 

representative data sets, at least not to an extent sufficient to establish trends and/or allow 

cross-national comparisons. In Sweden, the Level of living surveys (LNU) contain self-

reported educational requirements comparable across four time-points from 1974 to 2000. 

Similar measures are available for some other countries for some time-points. The Swedish 
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survey question is phrased: ”How many years of education beyond compulsory school are 

required in your job?” A similar question is used in the second wave of the European Social 

Survey (ESS), carried out in 2004. We make extensive use of these European data later in this 

chapter. The correlation between this survey item and occupational class (measured by a set 

of EGP dummies) is high (.72 in LNU 1991). 

Apart from measuring how much (formal) education is required to get a particular job, it 

is essential to measure how much training on the job is required after the point of hiring. In 

the Swedish LNU, the question on this dimension of skill requirements reads: ”Apart from the 

competence needed to get a job such as yours, how long does it take to learn to do the job 

reasonably well?” Again, a similar item is used in ESS 2004. The correlation with class (EGP) 

is not as high as the educational requirements indicator, but still substantial (.40 in LNU 

1991). 

Together, the self-reported measures of educational requirements and on-the-job 

training predict wage rates roughly as well as class does. In a Mincer model (ln hourly wage 

regressed on education in years plus experience in years and its square) including a sex 

dummy, R2 increases from .355 to .422 when adding educational requirements and to .446 

when additionally including the OJT requirements measure. By comparison, adding class 

(EGP) to the Mincer model raises R2 from .355 to .465, i.e., by more but not much more than 

the skill requirements measures. Predictions of the residual from the Mincer model (i.e., 

wages net of differentials by human capital and sex) based on skill requirements (the two self-

report measures) and on EGP, respectively, correlate .67. 

Despite these powerful correlations, it should be noted that the measures of skill 

requirements are of course far from perfect. In particular, self-reported levels of educational 

requirements are likely to be affected not only by real job demands but also by, inter alia, 

characteristics of the national schooling system and business cycles (general labour demand 

relative to supply). It is therefore essential that additional indicators of the skill level of the 

job are used for validation purposes. 

A basic distinction when assessing the evolution of skill requirements of jobs is between 

(1) changes in the occupational and industrial structure of a nation’s labour market and (2) 

changes that occur within occupational and industrial categories. There is evidence from at 

least two countries, the United States and Sweden, that structural change is the clearly 

dominant of these two components. For the US case, Spenner (1983) shows that skill 

requirement changes within detailed occupations do occur but tend to go in both directions so 
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that net effects are typically small. An early study by Horowitz and Hernstadt (1966) came to 

the same conclusion. For Sweden, le Grand et al. (2001a) show that shifts in the distribution 

of employment across broad occupational and industrial categories account for close to all the 

change in the average skill content of jobs between 1974 and 2000.  

On the other hand, there is recent evidence from two other countries – Britain and 

Germany – that there is significant upgrading of skill requirements within occupational 

categories. Unpublished analyses for Britain (Zhou 2005), based on data from the Social 

Change and Economic Life Initiative (SCELI) survey 1986, the Employment in Britain survey 

1992, and the Skills Surveys from 1997 and 2001, show that close to half of the rise in 

required qualifications in Britain during the 1990s was due to upgrading net of structural 

change. For the earlier period (1986-1992) the within-group share was even larger. Similarly, 

Spitz-Oener (2006) shows that the dominant fraction of skill upgrading in Germany between 

1979 and 1999 was due to within-occupation changes in the task set of different jobs. The 

measures of skill requirements in the German study are rather crude, however, in that they 

exclusively are based on dichotomous items rather than continuous scales. In view of the 

conflicting results in the studies described above, an important issue for future research is to 

analyse different countries on the basis of more comparable data.  

A broad survey of recent evidence of skill requirement change in the United States 

(National Research Council 1999; see also the overview in Handel 2003) questions the 

relevance of using traditional classification boundaries in capturing the effects of 

technological and organizational change. Such concerns are also reflected in the recent 

modification of the ISCO (occupations) and ISIC (industries) systems in the EU countries and 

elsewhere from the mid-1990s (see the overview in Elias and McKnight 2001). While 

intermittent updates of classification systems for the labour market are of course needed, they 

do not make structural analyses of change irrelevant or impossible. On the contrary: data on 

structural transformations are widely available for all advanced countries over long periods of 

time and may be used to achieve reliable estimates of the evolution of skill requirements. 

Breaks in the time series can be handled reasonably well by short periods of overlapping 

measurement. Other sources of information, in particular repeated surveys containing detailed 

questions to individuals on the skill content of their jobs, are obviously important to use 

continuously as corrective instruments. To repeat, however: existing evidence strongly 

suggests that the picture exclusively provided by analyses of structural change is likely to be 

sufficiently sharp for many purposes. 
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Pattern of findings 

Studies of several countries. A comprehensive review of cross-national variations in the 

evolution of skill requirements is possible to do, at least in principle, based on data on 

structural change. A very useful source in this regard is a collection of surveys including 

occupational distributions for several countries over a long period of time (Breen 2004). Data 

for seven nations from the 1970s, 1980s and 1990s are available in the form of social class 

distributions among men. The applied class model is the well-known EGP schema (Erikson 

and Goldthorpe 1992, see also Erikson and Goldthorpe 2002), which divides employees into 

workers holding production and service occupations and further divides these two categories 

according to the typical skill requirements of their occupation. By comparing class 

distributions among employees in several countries over time, we get a fairly sharp picture of 

the international variation in trends in skill demand. As far as I know, the pattern shown in 

table 1 is the most detailed cross-national assessment available in the literature. A measure of 

average educational requirements for three time-points in each country has been estimated by 

assigning a skill demand value to each of four classes of occupations: high-skill service, low-

skill service, high-skill production and low-skill production. The assigned values are taken 

from the Level of Living Surveys (LNU) in Sweden that contain information both on the 

(self-reported) educational requirements of jobs and information on EGP class (based on self-

reported occupation). The values are 5.1 years of required post-compulsory education in high-

skill service occupations, 1.6 years in low-skill service occupations, 2.0 years in high-skill 

production occupations, and 0.5 years in low-skill production occupations. (Since skill values 

from one country are assigned to classes in other countries, no attempt will be made at making 

absolute skill demand comparisons across countries. I am only concerned with cross-national 

comparisons of within-country change.) 

Table 1: Trends in skill demand in seven countries, 1970s to 1990s 
 1970s 1980s  1990s 70s-80s 80s-90s 70s-90s 
France 2.19 2.45 2.56 115 105 120 
Germany 2.87 2.99 3.10 106 104 109 
Ireland 1.87 2.16 2.31 111 110 122  
Netherlands 2.98 3.08 3.36 104 109 114 
Sweden 2.54 2.67 2.84 107 107 114 
UK 2.70 2.99 3.20 113 110 125 
USA 2.64 2.89 3.00 109 105 115 
Average 2.54 2.74 2.91 109 107 116 
Average educational requirements (years of post-compulsory schooling) in jobs held by male employees, and relative change 
across decades (1970s=100). Source: Own computations based on data from Breen (2004). 
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According to these estimates, skill demand grew considerably in all countries between the 

1970s and the 1990s, but with some notable cross-national variation. The average pace of 

change was roughly similar in the first and the second half of the period, but only the 

Netherlands had a larger growth from the 1980s to the 1990s than in the earlier decade. 

Across the two decades, the rise in demand was especially strong in France, Ireland and the 

UK and comparatively slow in Germany, while Sweden, the US and the Netherlands form an 

intermediate group. I return to these trends below when examining international variations in 

the evolution of skill supply (education). 

Other cross-national studies. Machin and Van Reenen (1998) and Berman et al. (1998) are 

interesting studies in that they analyse several different countries (seven and twelve OECD 

nations, respectively). As proxies for the skill requirements of jobs they use either the simple 

dichotomy between production and non-production workers or worker skills (education). 

These proxies are too blunt to produce much new knowledge on the evolution of skill 

demand. 

International data sets. (1) The European Surveys on Working Conditions (European 

Foundation, Dublin), conducted in 1990, 1995 and 2000, and (2) The European System of 

Social Indicators (ZUMA, Mannheim). These data sets are attractive in that they contain 

reasonably comparable information for many countries. Their drawbacks are (a) that the time 

periods covered are still fairly short, and (b) that the information on the skill requirements of 

jobs is very limited, such as whether survey respondents view their job as ”interesting” (there 

is much more on other work-life dimensions). The probably most useful information with 

regard to skill demand shifts consists of data on changes in occupational and industrial 

distributions. On a cross-sectional basis, internationally comparable data on the skill 

requirements of jobs are available from the second round of the European Social Survey 

(ESS; see further above and www.europeansocialsurvey.org, where data can be downloaded). 

Britain. Gallie et al. (1998) give a broad account of changes in work content – including skill 

requirements – in Great Britain from 1986 to 1992. Felstead et al. (2002) provide additional 

analyses for Britain, with data up to 2001. The information used comes from the Social 

Change and Economic Life Initiative (SCELI) 1986, the Employment in Britain survey 1992, 

and the Skills Surveys from 1997 and 2001. Findings from these surveys are also reported in 

Penn et al. (1994), Felstead et al. (1999) and Green et al. (2000). There is no systematic 
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attempt in the analyses to distinguish between changes brought about by structural shifts and 

changes occurring within occupational and industrial categories. 

The general picture of skill change during the 15 years covered by these data is one of 

increasing requirements. For example, the proportion high-skill (degree-level) jobs rose from 

10 to 17 percent from 1986 to 2001. The share of jobs requiring less than one month (of 

training after employment) ”to learn to do well” fell from 27 to 20 percent during the same 

period. There was also a small but significant rise in the requirement to learn new things on 

the job, from 76 to 81 percent of all employees from 1992 to 2001. The perceived (by the 

employees) importance of computer skills increased more than any other of ten different kinds 

of skill requirements from 1997 to 2001. 

The United States. The most recently published US studies of changes in skill demand based 

on nationally representative data are Wolff (2000), for the period 1950 to 1995, and Autor et 

al. (2003), for the period 1960 to 1998. The former analysis is exclusively structural, 

motivated by the kind of remarks made in the previous section. The point of departure is the 

US Dictionary of Occupational Titles (DOT, 4th edition 1977), which contains detailed 

measures of skill requirements for 12,000 different job titles. Data on the skill content of these 

jobs were collected between 1966 and 1974. Hence, the working assumption of the trend 

analyses is that the net change in skill content within these detailed occupations during the 

period considered is not significant. The study by Autor et al. (2003) is also structural in 

character and again builds on DOT-connected data. It extends on Wolff’s (2000) piece by 

examining changes in skill content among occupations that have received updated skill values 

in the DOT schema. (For earlier US studies based on DOT, see Spenner 1979, 1988. 

Discussions of limitations of DOT include Cain and Treiman 1981; Spenner 1990; Attewell 

1990; Handel 2000. Spitz-Oener 2006, on Germany, uses the Autor et al. framework to 

examine skill demand change both between and within occupations.) 

The results of both recent studies show a general increase in skill demands. According 

to Wolff (2000), the pace of this upgrading process was relatively slow in the 1950s, 

accelerated sharply in the 1960s, and then fell to an intermediate level in the 1970s. Since 

then, the increase in skill demand has been roughly stable according to these data, at a yearly 

rate of about 0.4 percent for substantive complexity (SC), and about 0.2 percent for general 

educational development (GED), i.e., mathematical, language, and reasoning skills. Autor et 

al. (2003) report estimates of a similar magnitude. 
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The study by the US National Research Council (1999) is a broad review of a large 

number of studies based on different kinds of samples, methods and assumptions. The 

majority of the cited analyses are case studies of specific work organizations or occupational 

groups. Not surprisingly, the picture of change during recent decades that emerges from this 

review is highly complex. ”Considering all available evidence ... it does not appear that work 

is becoming more routine or less skilled than in the past, but we are unwilling, at present, to 

claim that the reverse is true” (p. 162f). With regard to variations between occupational 

segments, the authors (including Arne Kalleberg, David Neumark, Paul Osterman and 

Kenneth Spenner) conclude (p. 160ff) that an upgrading most likely (but not definitely) has 

occurred among blue-collar workers, that the development of skill requirements among 

service workers is very heterogeneous with no clear net change, that the nature of most 

professional and technical work is hardly changing at all, and that reliable empirical evidence 

on changes in the content of managerial work is close to nonexistent. 

Sweden. There are two main sources of information on long-term changes in skill 

requirements in the Swedish labour market, the Level of Living surveys (LNU) and the 

Surveys on Living Conditions (ULF). The LNU surveys have so far been carried out five 

times: in 1968, 1974, 1981, 1991 and in 2000. The ULF surveys are carried out yearly since 

1975, with a focus on work-life issues every eighth year since 1986. 

Le Grand et al. (2001a) use the LNU surveys to establish trends in the skill content of 

jobs in Sweden since 1974. They explicitly distinguish between structural shifts and changes 

within occupational and industrial categories. In general, they find that a significant amount of 

upgrading has occurred between 1974 and 2000, evident from a variety of measures. For 

instance, the average educational requirements beyond compulsory school increased from 1.8 

to 3.1 years. The proportion jobs with no educational requirements fell from half to just above 

one quarter. This process has been almost entirely driven by structural change. Middle and 

high-level white-collar jobs expanded from 25 to 41 percent of all employment during the last 

quarter century, while the share of unskilled manual jobs dropped from 37 to 23 percent. 

Employment in health care, education, finance, consulting and insurance grew while the 

number of jobs in the manufacturing sector declined. These developments, well known across 

the OECD, produced a turnover of jobs in the direction of higher skill requirements. Net of 

this ecological transformation very little change took place in Sweden during the period 

considered.  
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As reported above, significant skill upgrading net of structural change appears to have 

taken place in Britain between 1986 and 2001 (Zhou 2005) and in West Germany between 

1979 and 1999 (Spitz-Oener 2006). It would be of great interest to examine the extent to 

which net skill change has occurred in other countries in recent decades. 

The distribution of skill demand 

Aside from changes in the average demand for skill, it is important to assess trends in the 

distribution of skill demand. Recent studies of the US and Britain indicate a combination of 

general growth in skill requirements with tendencies to polarization. Employment growth 

over recent decades has been strongest in the high-skill section of the skill demand 

distribution and slowest in the intermediate section, while low-skill jobs have shown an 

intermediate growth rate. Overall, the skill-growth pattern in both countries has thus been J-

shaped. In Sweden, by contrast, the pattern has been more linear during the same period 

(1970s through 1990s) with negative employment change in the low-skill section. The decline 

in the number of low-skill jobs shows a markedly decreasing rate over time, however. The 

shape of the skill-growth pattern is essential to consider for many purposes, for instance when 

accounting for changes in earnings inequality, as has recently been shown for Britain. 

Technological and institutional factors can be expected to underlie these temporal and 

international variations. As suggested by several studies (on the US: Wright and Dwyer 2003, 

Autor et al. 2003; on Britain: Goos and Manning 2006 forthcoming; on France: Maurin and 

Thesmar 2004; on Germany: Spitz-Oener 2006), recent technological change is not simply 

skill-biased. Many non-routine tasks that are complementary to technology (such as shelf-

filling or house-cleaning) require less skill than many of the routine tasks in which technology 

substitutes for human labour (such as book-keeping). Hence the J-shaped skill-growth pattern, 

but with institutional variations: the wage structure in countries like Sweden depresses 

demand for low-skill service jobs, mainly due to relatively high and rigid minimum wages 

(making low-skill jobs costly to employers) but also due to relatively low high-skill wages 

(decreasing the high-skill wage-earners’ demand for personal services). Accordingly, the 

Swedish pattern of job growth is closer to a straight slash, i.e., a more consistently positive 

association among jobs between skill content and employment growth rate (Åberg 2004). 
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Changes in the skills of employees 

General remarks 

As already stated, the (acquired) skills of employees have two main sources: formal education 

(schooling) and work-life experience (including on-the-job training). I confine the review 

below to changes in educational attainment in various countries. Aside from this quantitative 

aspect, there is also the important issue of educational quality that I will disregard here. (For a 

recent summary of US studies, see Handel 2003.) 

Workplace training is covered elsewhere in the paper. Changes in experience aside from 

training, mainly of interest in the perspective of gender inequality, would be useful to 

document, but fall outside the scope of the present review. 

Pattern of findings 

The strong long-term rise in average educational levels among all populations in the OECD 

countries is well known. Of more interest to document here are the variations around this 

general trend, between nations and between time periods. The main source of information is 

official national statistics, assembled for internationally comparative purposes by the OECD. 

Various attempts at improving comparability have been carried out. For a comprehensive and 

recent effort, see Barro and Lee (2001). 

Table 2: Trends in educational attainment in seven countries, 1970s to 1990s  
 1970s 1980s  1990s 70s-80s 80s-90s 70s-90s 
France 9.2 9.7 10.4 106 106 113 
Germany 10.5 12.0 13.3 115 110 127 
Ireland 8.2 8.9 9.8 109 110 121  
Netherlands 9.5 10.6 11.5 111 109 121  
Sweden 9.6 10.6 11.4 110 108 119  
UK 9.6 10.5 11.4 109 109 119  
USA 11.9 12.4 12.6 104 102 106  
Average 9.8 10.7 11.5 109 108 118  
Average number of years of schooling of working age population, and relative change across decades (1970s=100). Source: 
OECD data, assembled by Bassanini and Scarpetta (2001) 

As in the case of skill demand, skill supply (as reflected by educational attainment) has grown 

markedly from the 1970s to the 1990s in all the countries considered (table 2). Again, there is 

some variation across nations in the growth rate. Germany exhibits the most rapid increase 

and the United States the clearly slowest. The rise in educational attainment in France was 
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somewhat below the average rate, while Ireland, Britain, Sweden, and the Netherlands form a 

middle group with relative growth rates close to the general average.  

Skill matching between jobs and workers 

General remarks 

So far we may conclude (a) that the skill requirements of jobs have increased significantly in 

recent decades (certainly in Great Britain and Sweden, close to certainly in the US, and most 

probably in other OECD countries), and (b) that the supply of skills as measured by the 

educational attainment of workers has also increased significantly (with the exception of the 

US in recent years). 

An important issue is how these two trends are related to each other. In the literature, 

there are two main strands. The first is the over-education perspective. The sense that 

educational expansion was outstripping the demand for skills in the labour market dates back 

at least as far as the late 1940s (see Harris 1949). In the wake of the rapid growth of student 

enrolment at colleges and universities this impression became a widespread view in the 1970s 

(Berg 1970; Freeman 1976; Collins 1979), and began to be documented empirically. A 

literature on over-education and earnings started with a paper by Duncan and Hoffman (1981) 

and has since become substantial. See also Sicherman (1991). There is by now a large body of 

international evidence on the incidence and wage effects of over-schooling (see below). Rubb 

(2003) provides a meta-analysis of many empirical studies of the effects of mismatch on 

earnings. Korpi and Tåhlin (2006) extend on previous studies by considering wage growth. 

Studies of overeducation are dominated by economic contributions. After early analyses 

by Berg (1970) and Kalleberg and Sørensen (1973), and subsequent contributions by Burris 

(1983) and Shockey (1989), sociologists appear to have deserted the field. A critical paper by 

Halaby (1994) seems to have put an end (at least temporarily) to sociological efforts. Åberg 

(2003) takes up the issue again with an empirical analysis of the Swedish labour market. 

The second major strand in the literature on skill matching is the upgrading view, i.e., 

that skill demand is increasing at a higher rate than skill supply (education). The starting point 

of this perspective was the growth in wage inequality, in particular across skill or education 

categories, in the United States and Britain in the 1980s. In a standard supply-and-demand 

model, the joint occurrence of rising returns to education and an increase in skill supply can 

only be explained by an even faster growth in skill demand. The main rationale behind such a 
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growth in demand is skill-biased technological change (SBTC), i.e., changes in production 

processes favouring employment of high-skill workers. The rapid expansion of information 

technology is seen as the prime feature of this development. In addition to SBTC, 

globalization (in particular increased international trade, of which especially across the north-

south divide) is viewed as a cause of skill bias in the evolution of labour demand in advanced 

countries. (See Feenstra and Hanson 2001 for a recent overview of the trade-inequality 

literature and Alderson and Nielsen 2002 for a general sociological review of explanations of 

trends in income inequality.) 

The currently dominant view (within the upgrading strand) is that technological change 

is the clearly more important of these driving forces. Acemoglu (2002) gives an extensive 

overview of the technology-inequality literature, with a useful summary in Acemoglu 

(2003b). In addition, Autor et al. (2003) provide a large-scale and long-term analysis of 

changes in the US industrial and occupational structure, documenting a link between the 

expansion of information technology and a rise in skill demand. Felstead et al. (2002) draw 

similar conclusions based on British survey data. See also Fernandez (2001), a recent 

sociological case study establishing a connection between within-firm technological change 

and an increase in internal wage dispersion. Important dissenting accounts, where the link 

between computerization and growing wage inequality is questioned on a number of 

empirical grounds (in the US), are Bernstein and Mishel (2001) and Card and DiNardo 

(2002). 

Pattern of findings 

The two different (partly opposite) perspectives tend to use different kinds of evidence. The 

over-education literature is more directly empirical, in the sense that it looks at observed 

matches between workers and jobs, and in a straightforward manner compares the educational 

attainment of the former with the schooling requirements of the latter. If attainment is higher 

than the job requirements, the worker is seen as over-educated; if attainment is lower, the 

worker is seen as under-educated; and all the rest are seen as properly matched. There is no 

explicit theory to guide these observations and classifications. Theory does not enter the scene 

until the causes and consequences of mismatches are at issue. The upgrading literature, by 

contrast, works by combining empirical information on wage determination with the standard 

neo-classical price model. If employers pay more for skills than previously when the supply 

of skills is growing, it must be that their demand for skills grows even faster. Given the strong 

theory, the rapid growth in demand is not really an empirical issue – it simply must be true. 
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The more interesting empirical questions, in this view, lie elsewhere: what factors drive the 

growth in skill demand, what are the consequences of the growth aside from increasing wage 

inequality, and how do these causes and consequences differ across labour markets, i.e., 

across different institutional contexts? 

It is therefore not surprising that the over-education literature is much more empirical 

than the upgrading perspective. Estimates of the incidence of mismatch between individual 

educational attainment and job requirements are available for many countries. New empirical 

results were presented at a recent conference (November, 2002) in Berlin (Mertens 2003)1. 

There are also collections of papers in Borghans and de Grip (2000) and in a special issue of 

the Economics of Education Review (Oosterbeek 2000) as well as an overview paper by 

Green et al. (1999). 

A fair amount of over-education appears to exist in Western labour markets, both in the 

United States and in Europe. Between 20 and 40 percent of all workers (depending in part, of 

course, on the definition used) seem to have more schooling than their job requires, with the 

American rate tending to be higher than the European. Trends in over-education are very 

poorly established. What we know is mainly confined to the US and a rather small number of 

countries in Europe, including Britain, the Netherlands, Portugal, Spain and Sweden. These 

studies indicate that over-education has increased in Europe in recent decades, while it 

appears to have decreased in the United States. (On the US case, Gottschalk and Hansen 2003 

is the most recent analysis.) However, the international empirical basis is not sufficiently solid 

to draw any firm conclusions. 

The longest established trend is for Sweden (Le Grand et al. 2001b, 2004; Böhlmark 

2003). According to data from the Level of Living surveys (LNU), over-education increased 

from about 15 percent of all employees in 1974 to one third in 2000, while the proportion 

properly matched (individual attainment and job requirements differing no more than one year 

of post-compulsory schooling) dropped from about 70 percent to 50 with an unchanging share 

(just under one in five) of under-educated workers. 

It can be shown, however, that the categories of under-educated, well matched, and 

over-educated are internally heterogeneous with regard to worker composition, in a way that 

may make simple trend analyses more or less misleading (cf. Le Grand et al. 2004). Consider 

table 3, where a combination of educational attainment and job requirements is cross-

classified with the three match categories. 
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Table 3: Logical covariations between different combinations of education and job 
requirements  
 E > 0  E > 0 E = 0 E = 0 
 R > 0 R = 0 R > 0 R = 0 
E < R Under P – N – 
E = R Match P – – N 
E > R Over P N – – 
E = individual education beyond compulsory school.  
R = educational requirements (beyond compulsory school) of the job. 
Combinations: N = logically necessary, P = logically possible but not necessary, – = logically impossible.) 

Several interesting observations can be made from the table. Of the twelve cells, six are 

logically impossible and therefore empirically non-existent. Another three cells are logically 

necessary combinations, two of which pertain to workers with only compulsory schooling (E 

= 0). This means that the proportions matched and under-educated will, all else equal, fall as 

these workers (most of whom belong to older cohorts) retire from the labour market. In fact, 

this exit pattern explains most of the rise in over-education in Sweden, and is likely to do so 

for several other countries as well. Within the left-most category in the table, i.e., the rapidly 

growing group of workers who have some post-compulsory education and have jobs that 

require such schooling, the increase in under-education has been larger than the increase in 

over-education in recent decades. 

Hence, there is not only a need to establish trends in skill matching, but also to take this 

and other kinds of heterogeneity within the three different match categories into account in 

such analyses. Of obvious importance in this regard is the heterogeneity with regard to type 

(field) of education. Given that a significant share of jobs that require post-compulsory 

education requires schooling in some particular field (or fields), any estimate above zero of 

over-schooling that fails to take educational field into account is likely to be upward-biased 

(see Wolbers 2003 for a cross-national analysis of mismatch with respect to educational 

field). For Sweden, Le Grand et al. (2004) show that match quality with respect to educational 

field has been constant between 1981 and 2000. Further, it is important to study the long-term 

career effects of initial mismatch (see, e.g., the analyses of Germany in Büchel and Mertens 

2000 and the cross-national comparison in Scherer 2004). 

                                                                                                                                                   
1 The papers can be downloaded at http://www.mpib-berlin.mpg.de/de/aktuelles/conference_papers.htm. 
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Trends in wage inequality 

General remarks 

According to simple market logic, the trends in skill supply and demand documented above 

should go a long way in explaining trends in wage inequality by skill groups in different 

countries. I deal with this issue in the current section. In addition, it may be noted that the 

supply of and demand for skills also affect each other. The supply side is of course in part 

responsive to changes in demand, via individual choices of labour market actors or through 

shifts in educational policies. But skill demand might also respond to changes in supply. With 

growing amounts of human capital among workers, technological change could endogenously 

become more biased toward high skills (see, e.g., the overview in Acemoglu 2003b and Lucas 

2002). 

Pattern of findings 

In a recent study, Manacorda and Manning (2003) examine how shifts in skill demand and 

supply in recent decades are related to changes in wage inequality in Italy, the UK and the 

US. Puhani (2003) compares the US, Britain and West Germany in the context of the 

’Krugman hypothesis’. For earlier studies on this issue, see for the US: Katz and Murphy 

1992; for Canada and the US: Murphy et al. 1998; and for Canada, the UK and the US: Card 

and Lemieux 2001. All of these analyses document that skill supply and demand dynamics are 

important for the evolution of the wage structure. 

In table 4, I extend previous empirical studies by showing the evolution of the market 

for skills (as revealed in tables 1 and 2 above) and of earnings inequality for the seven 

countries in focus in this review. In the simple market framework, returns to education should 

be especially responsive in this regard, but overall rates of inequality are also of interest. (On 

cross-national estimates of returns to education, in addition to the sources reported below, see, 

e.g., Psacharopoulos 1994; Asplund and Pereira 1999; Trostel et al. 2002 and Harmon, 

Oosterbeek and Walker 2003. On earnings inequality, see, e.g., Levy and Murnane 1992; 

Freeman and Katz 1995; OECD 1996; Gottschalk 1997; Gottschalk and Smeeding 1997; 

Gottschalk and Joyce 1998; Katz and Autor 1999; Morris and Western 1999; Atkinson 1999; 

Nielsen and Alderson 2001; Acemoglu 2002, 2003a.)  

On average for the considered countries, the period of the 1970s to the 1990s saw an 

approximate balance between the growth rates in skill demand and skill supply. 
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Disaggregating by individual nations, however, only Ireland exhibits a balance throughout the 

period. In France, the UK and the US, the change in skill demand tended to outpace skill 

supply, thus creating (all else equal) an upward pressure on wage inequality, or at least on 

returns to education. This excess demand was clearly concentrated to the first half of the 

period, with a balance subsequently emerging, at least in France and the UK. By contrast, skill 

supply outgrew skill demand in several countries, especially in Germany, but to some extent 

also in Sweden and the Netherlands. In the case of this group too, a better balance was 

achieved in the second part of the period, even if skill demand growth in Germany was still 

slow relative to the increase in educational attainment. 

Table 4: Trends in earnings inequality and the market for skills in seven countries, 
1970s to 1990s 
  Δ (demand) – Δ (supply) Δ (return to educ.) Δ (p90/p10 earn.) 
 70-80 80-90 70-90 70-80 80-90 70-90 70-80 80-90 70-90 
France + 9  – 1  + 7 99 102 101 89 105 94 
Germany – 9 – 6 – 18  94   91 
Ireland + 2 0 + 1  119   111  
Netherlands – 7 0 – 7 79 104 82  102  
Sweden – 3 – 1 – 5 96 103 99 100 107 107 
UK + 4 + 1 + 6 98 108 107  103  
USA + 5 + 3 + 9 114 118 135 121 103 125 
Average – 1 – 2 – 4 97 107 105  103 
Relative change in skill demand (from table 1) minus relative change in skill supply (from table 2), and relative change 
(1970s=100) in male earnings returns to education and in overall male earnings inequality (p90/p10).  
Sources: Returns to education: Harmon, Walker and Westergêard-Nielsen (2001) except Sweden, Le Grand et al. 2001b, and 
USA, Mishel, Bernstein and Boushey (2003). Earnings inequality: Germany, Netherlands, UK, OECD (1996), France, 
Piketty (2003), Ireland, Barrett, Callan and Nolan (1999), Sweden, Le Grand et al. (2001b), USA, Mishel Bernstein and 
Boushey (2003). 

How did the evolution of wage inequality respond to these changes in the market for skills? In 

all nations except France and Ireland the picture is fairly consistent with a simple market 

model. Excess demand for skills generally tended to push inequality upward, and vice versa. 

In France, however, the wage distribution was more stable than expected in the first half of 

the period, while in Ireland inequality rose much more than expected during the time for 

which earnings data are available. But there are other deviant cases too. For instance, the 

comparatively large rise in inequality in the United States squares rather well with cross-

national variations in the trends in skill demand and supply, but seems to overshoot 

significantly in magnitude. And in Britain, the timing seems partly off the mark: returns to 

education grew later than the appearance of excess demand. (Updated figures show the 90/10 

ratio growing by 5 percent from 1997 to 2005 in the UK; see Dobbs 2006; in Sweden by 9 

percent between 1997 and 2005; see Statistics Sweden 2006; and in Germany, that had a 
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stable or falling distribution of wages through the mid-1990s, a surge in inequality took place 

between 1994 and 2004 when the 90/10 ratio increased by 22 percent; see Gernandt and 

Pfeiffer 2006. For a recent general overview of education and wage inequality in Europe, see 

Asplund and Barth 2005.) 

In accounting for the observed deviations above, two factors are especially important to 

consider: unemployment and labour market institutions. First, if labour prices (wages) do not 

respond as expected to relative shifts in skill demand and supply, it might be that the response 

instead emerges in the form of changes in labour quantities (employment). This has been a 

common view of the causes of cross-national variations in the evolution of wage inequality 

and unemployment: if there is an excess demand for skills, differential unemployment rates 

by education will appear to the extent that increasing wage differentials by education do not 

(Krugman 1994). Empirically, however, the support for this view has been weak (Nickell and 

Bell 1995; Nickell 1997; Card et al. 1999). And it is not helpful in accounting for the deviance 

of the French wage structure that we just noted. As we see in table 5 below, although 

unemployment grew faster among the less than the more educated in France during the period 

when wages failed to respond to the excess in skill demand (the 1970s to 1980s), the entire 

cross-national pattern of changes in unemployment rates by education is apparently 

inconsistent with the simple market view indicated above (see also Brauns et al. 1998 for an 

analysis of youth unemployment differentials by education in France, Germany and the UK).  

Table 5: Trends in male unemployment rates by education in six countries, 1970s to 
1990s 
  1970s 1980s  1990s 70s-80s 80s-90s 70s-90s 
France 3.1 3.6 2.3 116 64 74  
Germany 1.9 2.8 2.6 143 93 137 
Ireland   
Netherlands 2.0 2.9 2.0 145 69 100 
Sweden 4.0 3.7 2.5 93 68 63  
UK 3.2 3.9 2.6 122 67 81 
USA 3.9 4.7 3.9 121 83 100   
Average 3.0 3.6 2.7 124 74 92 
Ratios between rates among (a) workers with less than secondary schooling and (b) workers with completed secondary 
schooling or higher, and relative change across decades (1970s=100). Source: Nickell and Bell (1996); no data for Ireland. 

Second, labour market institutions are obviously important in accounting for trends in wage 

inequality. Such institutions may not only modify the impact of shifts in skill supply and 

demand, but may also affect supply and demand more directly (see, e.g., Acemoglu 2003a). 

Vital factors to consider include minimum wage regulations, union strength, employment 
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security legislation, and social norms. A discussion of these factors falls outside the scope of 

the present review (for overviews see, e.g., Fortin and Lemieux 1997; Katz and Autor 1999; 

Morris and Western 1999). Specific analyses of the employment effects of minimum wages 

include Card and Krueger (1995) and Stewart (2004). For the impact of unions on wages, see, 

e.g., Freeman (1991), Card (1996) and Card et al. (2003), and for recent discussions on the 

relation between social norms and income inequality see, e.g., Atkinson (1999) and Piketty 

and Saez (2003). 

In addition, it is important to underline that the empirical account above is highly 

general, and needs to be specified in a number of ways. Aside from shifting the focus on 

macro patterns to micro-level information on job-worker matches, it would be desirable to 

disaggregate the macro data by worker categories. First of all, women should of course be 

included in the analysis. Secondly, for both men and women, it is essential to apply a life-

course perspective on the associations that we consider. Most matches are formed in early 

stages of individual work-life careers. Therefore, the relationship between skill supply and 

skill demand should ideally be assessed within a framework that takes the timing in matching 

processes into consideration. Needless to say, this is a complex task. In pursuing this issue in 

future research, the growing availability of detailed national data sets on career development 

should be a significant asset.  

Conclusions 

According to the estimates provided in this review, both skill demand (in the form of skill 

requirements of jobs) and skill supply (educational attainment) have grown substantially in 

recent decades in the considered group of OECD countries. While data on trends in skill 

matching between individual workers and jobs are scarce, I have tried to establish the cross-

national variation in the balance between these trends at the macro level. With some important 

exceptions discussed above, the macro pattern that emerges is roughly consistent with 

expectations based on a standard market model. 

This general picture is quite coarse, however, and does obviously not allow strong 

conclusions. In a number of respects, much more research is needed before a fine-grained 

account of major developments can be achieved. (See Tåhlin 2006b for a recent analysis of 

inequality in skills and wages in Germany, Spain, France, Britain and Sweden by class and 

gender.) The existing state of knowledge is particularly weak in two areas: assessments of 

trends in skill demand and of job-worker matches at the micro level. For the former, I have 
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utilized data on changes in broad occupational class distributions as a preliminary device. 

While certainly useful, there is a need to establish nationally specific estimates of trends in 

skill requirements at the level of individual jobs, and to examine how well one can account for 

such trends by taking structural change into account. In this task, a variety of skill requirement 

measures should be used in addition to the major indicator considered above, i.e., educational 

requirements. This indicator has several advantages, but also significant drawbacks. For 

instance, it is probably tied to changes in national education systems that are partly unrelated 

to actual shifts in skill demand.  

With regard to job-worker skill matches, cross-nationally comparable information on 

trends is quite scarce. Before such information is assembled, it is essential to carefully 

consider conceptual and logical issues in the classification of employees into the categories of 

overeducated, undereducated and matched. These wide categories are highly heterogeneous in 

a number of ways, including experience, on-the-job training, and field of education. This 

heterogeneity needs to be taken into account before it is possible to arrive at meaningful 

estimates of matching trends. 



 

 

 

20 

Reference List 

 

ÅBERG, R. (2003) Unemployment Persistency, over-Education and the Employment 
Chances of the Less Educated. European Sociological Review, 19 (2), 199-216. 

ÅBERG, R. (2004) Vilka Jobb Har Skapats Pa Den Svenska Arbetsmarknaden De Senaste 
Decennierna? (Which Jobs Have Been Created on the Swedish Labour Market in the Last 
Decade?). Ekonomisk debatt, 32 (7), 37-46. 

ACEMOGLU, D. (2002) Technical Change, Inequality, and the Labor Market. Journal of 
Economic Literature, 40 (1), 7-72. 

ACEMOGLU, D. (2003a) Cross-Country Inequality Trends. Economic Journal, 113 (485), 
121-149. 

ACEMOGLU, D. (2003b) Technology and Inequality. NBER Reporter, 
http://www.nber.org/reporter/winter03/technologyandinequality.html  

ALDERSON, A. S. & NIELSEN, F. (2002) Globalization and the Great U-Turn: Income 
Inequality Trends in 16 Oecd Countries. American Journal of Sociology, 107 (5), 1244-
1299. 

ASPLUND, R. & BARTH, E. (2005) Education and Wage Inequalitz in Europe. A Literature 
Review, Helsinki, ETLA The Research Institute of the Finnish Economy. 

ASPLUND, R. & PEREIRA, P. T. (1999) Returns to Human Capital in Europe: A Literature 
Review, Helsinki, ETLA The Research Institute of the Finnish Economy. 

ATKINSON, A. B. (1999) Is Rising Income Inequality Inevitable? A Critique of the 
Transatlantic Consensus, WIDER Annual Lectures No. 3, Helsinki, UNU World Institute 
for Development Economics Research. 

ATTEWELL, P. (1990) What Is Skill? Work and Occupations, 17 (4), 422-448. 

AUTOR, D. H., LEVY, F. & MURNANE, R. J. (2003) The Skill Content of Recent 
Technological Change: An Empirical Exploration. Quarterly Journal of Economics, 118 
(4), 1279-1333. 

BARRETT, A., CALLAN, T. & NOLAN, B. (1999) Rising Wage Inequality, Returns to 
Education and Labour Market Institutions: Evidence from Ireland. British Journal of 
Industrial Relations, 37 (1), 77-100. 

BARRO, R. J. & LEE, J. W. (2001) International Data on Educational Attainment: Updates 
and Implications. Oxford Economic Papers, 53 (3), 541-63. 

BASSANINI, A. & SCARPETTA, S. (2001) Does Human Capital Matter for Growth in Oecd 
Countries? Evidence from Pooled Mean-Group Estimates, Economics Department 
Working Papers No. 282, Paris, OECD. 

BERG, I. E. (1970) Education and Jobs; the Great Training Robbery, New York, Praeger. 



 

 

 

21 

BERMAN, E., BOUND, J. & MACHIN, S. (1998) Implications of Skill-Biased 
Technological Change: International Evidence. Quarterly Journal of Economics, 113 (4), 
1245-79. 

BERNSTEIN, J. & MISHEL, L. (2001) Seven Reasons for Skepticism About the Technology 
Story of U.S. Wage Inequality. IN BERG, I. E. & KALLEBERG, A. L. (eds.) Sourcebook 
of Labor Markets : Evolving Structures and Processes. New York ; London, Kluwer 
Academic/Plenum Publishers. 

BÖHLMARK, A. (2003) Over- and Undereducation in the Swedish Labour Market, 
Stockholm, SOFI Swedish Institute for Social Research. 

BORGHANS, L. & DE GRIP, A. (eds.) (2000) The Overeducated Worker? The Economics of 
Skill Utilization, Cheltenham, Edward Elgar. 

BRAUNS, H., GANGL, M. & SCHERER, S. (1998) Education and Unemployment: Patterns 
of Labour Market Entry in France, the United Kingdom and Germany, paper presented at 
the Annual meeting of the network 'Transition in Youth', UK. 

BREEN, R. (ed.) (2004) Social Mobility in Europe, Oxford; New York, Oxford University 
Press. 

BÜCHEL, F. & MERTENS, A. (2000) Overeducation, Undereducation, and the Theory of 
Career Mobility, IZA Discussion Paper Series No. 195, Bonn, IZA Institute for the Study 
of Labour. 

BURRIS, V. (1983) The Social and Political Consequences of Overeducation. American 
Sociological Review, 48 (4), 454-467. 

CAIN, P. S. & TREIMAN, D. J. (1981) The Dictionary of Occupational Titles as a Source of 
Occupational Data. American Sociological Review, 46 (3), 253-278. 

CARD, D. (1996) The Effect of Unions on the Structure of Wages: A Longitudinal Analysis. 
Econometrica, 64 (4), 957-979. 

CARD, D. & DINARDO, J. E. (2002) Skill-Biased Technological Change and Rising Wage 
Inequality: Some Problems and Puzzles. Journal of Labor Economics, 20 (4), 733-783. 

CARD, D., KRAMARZ, F. & LEMIEUX, T. (1999) Changes in the Relative Structure of 
Wages and Employment: A Comparison of the United States, Canada, and France. 
Canadian Journal of Economics, 32 (4), 843-77. 

CARD, D. & LEMIEUX, T. (2001) Can Falling Supply Explain the Rising Return to College 
for Younger Men? A Cohort-Based Analysis. Quarterly Journal of Economics, 116 (2), 
705-746. 

CARD, D., LEMIEUX, T. & RIDDELL, W. C. (2003) Unionization and Wage Inequality: A 
Comparative Study of the Us, the Uk and Canada, NBER Working Papers No. 9473, 
Cambridge, Mass., NBER National Bureau of Economic Research. 

CARD, D. E. & KRUEGER, A. B. (1995) Myth and Measurement: The New Economics of 
the Minimum Wage, Princeton; Chichester, Princeton University Press. 



 

 

 

22 

COLLINS, R. (1979) The Credential Society: An Historical Sociology of Education and 
Stratification, New York, Academic Press. 

DOBBS, C. (2006) Patterns of Pay: Results of the Annual Survey of Hours and Earnings, 
1997 to 2005, Labour Market Trends No. 2, Office for National Statistics. 

DUNCAN, G. J. & HOFFMAN, S. D. (1981) The Incidence and Wage Effects of 
Overeducation. Economics of Education Review, 1, 75-86. 

ELIAS, P. & MCKNIGHT, A. (2001) Skill Measurement in Official Statistics: Recent 
Developments in the Uk and the Rest of Europe. Oxford Economic Papers, 53 (3), 508-
40. 

ERIKSON, R. & GOLDTHORPE, J. H. (1992) The Constant Flux: A Study of Class Mobility 
in Industrial Societies, Oxford, Clarendon Press. 

ERIKSON, R. & GOLDTHORPE, J. H. (2002) Intergenerational Inequality: A Sociological 
Perspective. Journal of Economic Perspectives, 16 (3), 31-44. 

FEENSTRA, R. C. & HANSON, G. H. (2001) Global Production Sharing and Rising 
Inequality: A Survey of Trade and Wages. IN CHOI, K. & HARRIGAN, J. (eds.) 
Handbook of International Trade. Oxford, Blackwell. 

FELSTEAD, A., ASHTON, D., BURCHELL, B. & GREEN, F. (1999) Skill Trends in 
Britain: Trajectories over the Last Decade. IN COFFIELD, F. (ed.) Speaking Truth to 
Power: Research and Policy on Lifelong Learning. Bristol, Policy Press. 

FELSTEAD, A., GALLIE, D. & GREEN, F. (2002) Work Skills in Britain 1986-2001, 
Nottingham, Department for Education and Skills. 

FERNANDEZ, R. M. (2001) Skill-Biased Technological Change and Wage Inequality: 
Evidence from a Plant Retooling. American Journal of Sociology, 107 (2), 273-320. 

FORTIN, N. M. & LEMIEUX, T. (1997) Institutional Changes and Rising Wage Inequality: 
Is There a Linkage? Journal of Economic Perspectives, 11 (2), 75-96. 

FREEMAN, R. B. (1976) The Overeducated American, New York, Academic Press. 

FREEMAN, R. B. (1991) How Much Has De-Unionisation Contributed to the Rise in Male 
Earnings Inequality?, NBER Working Papers No. 3826, Cambridge, Mass., NBER 
National Bureau of Economic Research. 

FREEMAN, R. B. & KATZ, L. F. (1995) Differences and Changes in Wage Structures, 
Chicago; London, University of Chicago Press. 

GALLIE, D., WHITE, M., CHENG, Y. & TOMLINSON, M. (1998) Restructuring the 
Employment Relationship, Oxford, Clarendon Press. 

GERNANDT, J. & PFEIFFER, F. (2006) Rising Wage Inequality in Germany, ZEW 
Discussion Papers No. 06-019, Mannheim, ZEW Centre for European Economic 
Research. 



 

 

 

23 

GOOS, M. & MANNING, A. (2006 forthcoming) Lousy and Lovely Jobs: The Rising 
Polarization of Work in Britain. Review of Economics and Statistics. 

GOTTSCHALK, P. (1997) Inequality, Income Growth, and Mobility: The Basic Facts. 
Journal of Economic Perspectives, 11 (2), 21-40. 

GOTTSCHALK, P. & HANSEN, M. (2003) Is the Proportion of College Workers in 
Noncollege Jobs Increasing? Journal of Labor Economics, 21 (2), 449-71. 

GOTTSCHALK, P. & JOYCE, M. (1998) Cross-National Differences in the Rise in Earnings 
Inequality: Market and Institutional Factors. Review of Economics and Statistics, 80 (4), 
489-502. 

GOTTSCHALK, P. & SMEEDING, T. M. (1997) Cross-National Comparisons of Earnings 
and Income Inequality. Journal of Economic Literature, 35 (2), 633-687. 

GREEN, F., ASHTON, D., BURCHELL, B., DAVIES, B. & FELSTEAD, A. (2000) Are 
British Workers Getting More Skilled? IN BORGHANS, L. & GRIP, A. D. (eds.) The 
Overeducated Worker? The Economics of Skill Utilization. Cheltenham, Edward Elgar. 

GREEN, F. & MCINTOSH, S. (2002) Is There a Genuine Underutilisation of Skills Amongst 
the Overqualified?, SKOPE Research Paper No. 30, Canterbury, University of Kent. 

GREEN, F., MCINTOSH, S. & VIGNOLES, A. (1999) Overeducation and Skills - Clarifying 
the Concepts, CEP Discussion Papers No. 435, London, CEP Centre for Economic 
Performance. 

HALABY, C. N. (1994) Overeducation and Skill Mismatch. Sociology of Education, 67 (1), 
47-59. 

HANDEL, M. J. (2000) Models of Economic Organization and the New Inequality in the 
United States (PhD Dissertation), Department of Sociology, Harvard University, 
Cambridge, Mass. 

HANDEL, M. J. (2003) Skills Mismatch in the Labor Market. Annual Review of Sociology, 
29, 135-165. 

HARMON, C., OOSTERBEEK, H. & WALKER, I. (2003) The Returns to Education: 
Microeconomics. Journal of Economic Surveys, 17 (2), 115-155. 

HARMON, C., WALKER, I. & WESTERGÊARD-NIELSEN, N. C. (2001) Education and 
Earnings in Europe: A Cross Country Analysis of the Returns to Education, Cheltenham, 
Edward Elgar. 

HARRIS, S. E. (1949) The Market for College Graduates and Related Aspects of Education 
and Income, Cambridge, Mass., Harvard University Press. 

HARTOG, J. (2000) Over-Education and Earnings: Where Are We, Where Should We Go? 
Economics of Education Review, 19 (2), 131-47. 



 

 

 

24 

HOROWITZ, M. & HERRNSTADT, I. (1966) Changes in Skill Requirements of 
Occupations in Selected Industries. IN NATIONAL COMMISSION ON TECHNOLOGY 
AUTOMATION AND ECONOMIC PROGRESS (ed.) Technology and the American 
Economy. Washington, D.C. 

KALLEBERG, A. L. & SØRENSEN, A. B. (1973) Measurement of Effects of Overtraining 
on Job Attitudes. Sociological Methods and Research, 2 (2), 215-238. 

KATZ, L. F. & AUTOR, D. H. (1999) Changes in the Wage Structure and Earnings 
Inequality. IN ASHENFELTER, O. & CARD, D. E. (eds.) Handbook of Labor 
Economics. Amsterdam; New York, Elsevier. 

KATZ, L. F. & MURPHY, K. M. (1992) Changes in Relative Wages, 1963-1987: Supply and 
Demand Factors. Quarterly Journal of Economics, 107 (1), 35-78. 

KORPI, T. & TÅHLIN, M. (2006) Skill Mismatch, Wages and Wage Growth: Overeducation 
in Sweden, 1974-2000, Manuscript, Stockholm, SOFI Swedish Institute for Social 
Research. 

KRUGMAN, P. (1994) Past and Prospective Causes of High Unemployment. Economic 
Review, (IV), 23-43. 

LE GRAND, C., SZULKIN, R. & TÅHLIN, M. (2001a) Har Jobben Blivit Bättre? En Analys 
Av Arbetsinnehållet under Tre Decennier (Have the Jobs Become Better? An Analysis of 
the Content of Work in Sweden During Three Decades). IN FRITZELL, J., GÄHLER, M. 
& LUNDBERG, O. (eds.) Välfärd Och Arbete I Arbetslöshetens Årtionde (Welfare and 
Work in a Decade of Unemployment). Stockholm, Fritzes. 

LE GRAND, C., SZULKIN, R. & TÅHLIN, M. (2001b) Lönestrukturens Förändring I 
Sverige (Changes in the Swedish Wage Structure). IN FRITZELL, J., GÄHLER, M. & 
LUNDBERG, O. (eds.) Välfärd Och Arbete I Arbetslöshetens Årtionde (Welfare and 
Work in a Decade of Unemployment). Stockholm, Fritzes. 

LE GRAND, C., SZULKIN, R. & TÅHLIN, M. (2004) Överutbildning Eller Kompetensbrist? 
Matchning På Den Svenska Arbetsmarknaden 1974-2000 (over-Education or Lack of 
Skills? Job Matching on the Swedish Labour Market 1974-2000). IN BYGREN, M., 
GÄHLER, M. & NERMO, M. (eds.) Familj Och Arbete. Vardagsliv I Förändring (Family 
and Work. Everyday Life in Transition). Stockholm, SNS Förlag. 

LEVY, F. & MURNANE, R. J. (1992) U.S. Earnings Levels and Earnings Inequality: A 
Review of Recent Trends and Proposed Explanations. Journal of Economic Literature, 30 
(3), 1333-81. 

LUCAS, R. E. (2002) Lectures on Economic Growth, Cambridge, Mass.; London, Harvard 
University Press. 

MACHIN, S. & VAN REENEN, J. (1998) Technology and Changes in Skill Structure: 
Evidence from Seven Oecd Countries. Quarterly Journal of Economics, 113 (4), 1215-44. 

MANACORDA, M. & MANNING, A. (2003) Shifts in the Demand and Supply of Skills. 
Evidence from Italy, the Uk and the Us, CEP Centre for Economic Performance. 



 

 

 

25 

MAURIN, E. & THESMAR, D. (2004) Changes in the Functional Structure of Firms and the 
Demand for Skill. Journal of Labor Economics, 22 (3), 639-64. 

MERTENS, A., BÜCHEL, F. & DE GRIP, A. (2003) Overeducation in Europe: Current 
Issues in Theory and Policy, Cheltenham, Edward Elgar. 

MISHEL, L. R., BERNSTEIN, J. & BOUSHEY, H. (2003) The State of Working America, 
2002/2003, Ithaca, ILR (data available at the Economic Policy Institute, www. epinet.org). 

MORRIS, M. & WESTERN, B. (1999) Inequality in Earnings at the Close of the Twentieth 
Century. Annual Review of Sociology, 25, 623-657. 

MURPHY, K. M., RIDDELL, C. & ROMER, P. M. (1998) Wages, Skills, and Technology in 
the United States and Canada, NBER Working Papers No. 6638, Cambridge, Mass., 
NBER National Bureau of Economic Research. 

NATIONAL RESEARCH COUNCIL (U.S.) COMMITTEE ON TECHNIQUES FOR THE 
ENHANCEMENT OF HUMAN PERFORMANCE (1999) The Changing Nature of 
Work: Implications for Occupational Analysis, Washington, D.C., National Academy 
Press. 

NICKELL, S. (1997) Unemployment and Labor Market Rigidities: Europe Versus North 
America. Journal of Economic Perspectives, 11 (3), 55-74. 

NICKELL, S. & BELL, B. (1995) The Collapse in Demand for the Unskilled and 
Unemployment across the Oecd. Oxford Review of Economic Policy, 11 (1), 40-62. 

NICKELL, S. & BELL, B. (1996) Would Cutting Payroll Taxes on the Unskilled Have a 
Significant Impact on Unemployment?, CEP Discussion Papers No. 276, London, CEP 
Centre for Economic Performance. 

NIELSEN, F. & ALDERSON, A. S. (2001) Trends in Income Inequality in the United States. 
IN BERG, I. E. & KALLEBERG, A. L. (eds.) Sourcebook of Labor Markets: Evolving 
Structures and Processes. New York; London, Kluwer Academic/Plenum Publishers. 

OECD (1996) Employment Outlook, Paris, OECD. 

OOSTERBEEK, H. (2000) The Economics of over- and Underschooling. Economics of 
Education Review, 19 (2 (Special Issue)). 

PENN, R., ROSE, M. & RUBERY, J. (1994) Skill and Occupational Change, Oxford, Oxford 
University Press. 

PIKETTY, T. (2003) Income Inequality in France, 1901-1998. Journal of Political Economy, 
111 (5), 1004-1042. 

PIKETTY, T. & SAEZ, E. (2003) Income Inequality in the United States, 1913-1998 
Quarterly Journal of Economics, 118 (1), 1-39. 

PSACHAROPOULOS, G. (1994) Returns to Investment in Education: A Global Update. 
World Development, 22 (9), 1325-43. 



 

 

 

26 

PUHANI, P. A. (2003) A Test of the 'Krugman Hypothesis' for the United States, Britain, and 
Western Germany, IZA Discussion Paper Series No. 764, Bonn, IZA Institute for the 
Study of Labour. 

RUBB, S. (2003) Overeducation in the Labor Market: A Comment and Re-Analysis of a 
Meta-Analysis. Economics of Education Review, 22 (6), 621-29. 

SCHERER, S. (2004) Stepping-Stones or Traps? The Consequences of Labour Market Entry 
Positions on Future Careers in West Germany, Great Britain and Italy. Work, Employment 
and Society, 18 (2), 369-394. 

SHOCKEY, J. W. (1989) Overeducation and Earnings - a Structural Approach to Differential 
Attainment in the United-States Labor-Force (1970-1982). American Sociological Review, 
54 (5), 856-864. 

SICHERMAN, N. (1991) Overeducation in the Labor-Market. Journal of Labor Economics, 9 
(2), 101-122. 

SPENNER, K. I. (1979) Temporal Changes in Work Content. American Sociological Review, 
44 (6), 968-975. 

SPENNER, K. I. (1983) Deciphering Prometheus: Temporal Change in the Skill Level of 
Work. American Sociological Review, 48 (6), 824-837. 

SPENNER, K. I. (1988) Technological Changes, Skill Requirements, and Education: The 
Case for Uncertainty. IN CYERT, R. M. & MOWERY, D. (eds.) The Impact of 
Technological Change on Employment and Economic Growth. Cambridge, Mass., 
Ballinger. 

SPENNER, K. I. (1990) Skill - Meanings, Methods, and Measures. Work and Occupations, 
17 (4), 399-421. 

SPITZ-OENER, A. (2006) Technical Change, Job Tasks, and Rising Educational Demands: 
Looking Outside the Wage Structure. Journal of Labor Economics, 24 (2), 235-270. 

STATISTICS SWEDEN (2006) Lönespridning Efter Sektor 1992-2005 (Wage Dispersion by 
Sector 1992-2005), Stockholm, Statistics Sweden. 

STEWART, M. B. (2004) The Impact of the Introduction of the Uk Minimum Wage on the 
Employment Probabilities of Low Wage Workers. Journal of the European Economic 
Association, 2 (1), 67-97. 

TÅHLIN, M. (2006a) Class Clues, Stockholm, SOFI Swedish Institute for Social Research. 

TÅHLIN, M. (2006b) Skills and Wages in European Labour Markets: Structure and Change, 
Stockholm, SOFI Swedish Institute for Social Research (chapter 2 in Gallie, D. (ed.), 
Employment Systems and the Quality of Working Life, forthcoming). 

TROSTEL, P., WALKER, I. & WOOLLEY, P. (2002) Estimates of the Economic Return to 
Schooling for 28 Countries. Labour Economics, 9 (1), 1-16. 



 

 

 

27 

WOLBERS, M. H. J. (2003) Job Mismatches and Their Labour-Market Effects among 
School-Leavers in Europe. European Sociological Review, 19 (3), 249-266. 

WOLFF, E. (2000) Technology and the Demand for Skills. IN BORGHANS, L. & GRIP, A. 
D. (eds.) The Overeducated Worker? The Economics of Skill Utilization. Cheltenham, 
Edward Elgar. 

WRIGHT, E. O. & DWYER, R. (2003) The Patterns of Job Expansions in the United States: 
A Comparison of the 1960s and 1990s. Socio-Economic Review, 1, 289-325. 

ZHOU, Y. (2005) Changes in Skill Requirements: Results Form the British Skills Surveys 
1986-2001. Tables (Unpublished), Oxford, Nuffield College. 

 

 


