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This study focuses on the skill divide in job quality and the role of social institutions in
structuring the relation of workers’ qualifications to the attributes of their jobs. Four mea-
sures of job quality are examined: job security, job achievement, job content and work
schedule flexibility. The study is based on the 2005 ISSP module on work orientations
and encompasses 28 countries. Obtained through multilevel modeling, the findings show
that low-skilled workers are disadvantaged in all aspects of job quality. However, skill
inequality in the quality of employment depends on countries’ characteristics, with declin-
ing inequality in countries at higher levels of technological development and to some
extent also in times of technological growth. At times of high unemployment, skill dispar-
ities in job security widen while on other measures of job quality they decline. Under high
market regulation, the low skilled enjoy better job security but on other measures, skill
inequalities increase.

� 2014 Elsevier Inc. All rights reserved.
1. Introduction

Research on market inequality has concentrated mainly on earnings and occupational positions of individuals and social
groups as the main stratifying indicators. Recently more attention has been paid to the quality of employment in a broader
sense, in order to understand stratification forces as related to the world of work. In recent years, many countries witnessed a
widening wage inequality and deterioration in work conditions (Clark, 2005; DiPrete, 2005). The increase in income
inequality in most labor markets is attributed to several processes, among which the most pronounced is the rise in knowl-
edge-based technologies that have changed the demand for workers with different levels of skills, and have affected their
productivity (Autor et al., 1998; Howell, 2002; Morris and Western, 1999). The technological transformation, which resulted
in growing demand for formal skills (Kalleberg, 2007), was accompanied also by increasing international competition and a
general decline in the manufacturing sector (Burtless, 1995). These changes brought about worsening market conditions for
workers with low levels of education and skills (e.g., DiPrete et al., 1997; DiPrete, 2002; Sherer, 1996; Gallie, 2007b).

The current paper focuses on the quality of employment by raising two questions. The first concentrates on the associ-
ation between workers’ skills and their job quality and asks how low-skilled workers fare compared to other workers on a
variety of job attributes. Wages, which economists see as the main indicator of job quality, do not capture all aspects of work,
so other measures of job characteristics such as working conditions, health risks or satisfaction with various job features
valuable
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must be considered to gain a better grasp of what makes a ‘‘good job’’ (European Commission, 2008; Munoz de Bastillo et al.,
2011). These characteristics include objective and subjective measures of jobs, such as job security, opportunities for skill
enhancement and career advancement, job discretion, job satisfaction and, with the growing number of dual-earner families,
issues of work-life balance (Clark, 2005, 2009; Handel, 2005; Gallie, 2007a; Green, 2006; European Commission, 2008; Esser
and Olsen, 2011).

The second question concentrates on the conditions, at the country level, under which workers with lower formal qual-
ifications have access to decent employment. Prior studies documented important country differences in employment char-
acteristics and work conditions associated with institutional arrangements, mainly labor market structures and workers’
power (e.g., Gallie, 2007a,b; Gallie, 2009; Esser and Olsen, 2011; European Commission, 2008; Muhlau, 2009). While these
studies demonstrate the effect of institutional arrangements on the general level of work quality, they do not examine
directly diversity in employment quality among different groups of workers. The current research builds on these prior stud-
ies by examining the role of technology and other characteristics in determining the relationship between formal skills,
obtained through the educational system, and job attributes.

1.1. Inequality in workers’ qualifications and job quality

The labor market position of low-educated workers has deteriorated in recent decades. As several studies show, low-
skilled workers are prone to experiencing job insecurity and unemployment (Solga, 2002; Gesthuizen et al., 2011) and
are more likely to be in low status jobs. The increasing significance of skills, especially those acquired through the educa-
tional system, is seen as a product of the major technological developments of the last four decades (Powell and
Snellman, 2004; Violante, 2008). These developments resulted in a shift from manual to knowledge-based work and have
led to a deterioration of job opportunities available to workers with lower education and low skills (Katz and Autor,
1999; Blau and Kahn, 2002; Atkinson, 2003; Tahlin, 2007; Appelbaum et al., 2003). Today employment growth is highest
in high-skilled occupations, which usually demand academic education. Such occupations are characterized by high-paying
jobs and good working conditions (Spitz-Oener, 2006). Furthermore, jobs filled in the past by high school graduates have
become automated, leading to a further decline in the demand for workers with lower education (Maxwell, 2008). These
trends may have increased competition, especially at the bottom of the occupational distribution. This is especially the case
under harsh economic conditions, when those with higher education enter low-skilled jobs as their own market prospects
deteriorate (Wolbers et al., 2001; Gesthuizen et al., 2011).

The educational expansion evident in most countries brought about a general trend of up-skilling of the entire workforce
(e.g., Gallie et al., 1998). However, a closer look at different classes and occupational groups reveals a growing polarization
based on skills. While skilled manual and non-manual laborers have benefited from the technological changes, semi-skilled
and unskilled workers have not (Tahlin, 2007). Especially important in gaining access to good jobs are formal skills, both
because cognitive skills are mostly relevant to the knowledge-based technologies, and because low educational achieve-
ments, especially in a context of expanded education, send negative signals to employers (Kalleberg, 2007; Solga, 2002).

In addition, globalization processes have further increased market competition because technological advances foster the
transfer of more routine work to countries around the world, creating pressures for a reduction in production costs and
higher flexibility in the work process (Appelbaum et al., 2003; Mills et al. 2008). These changes, accompanied by the large
supply of cheap migrant labor, have mainly affected the demand for less educated workers and their bargaining power, espe-
cially in countries where high education is more prevalent. Lastly, these changes have led to the establishment of new work
arrangements, which, while allowing employers to cope with growing competition and providing them with badly needed
flexibility, have eroded the postwar contract with labor and increased job insecurity (Rubin, 1995).

As a result of these processes, work conditions and the jobs available to workers with different qualifications have chan-
ged as well. However, it is not entirely clear who benefited the most from the new organization of labor markets. There is a
general ‘‘optimistic view’’ regarding the content of jobs, and their quality, in an economy based on highly developed tech-
nologies (Green 2006; Handel 2005). This is because the new jobs are expected to provide a better utilization of skills
and abilities, and workers are assumed to take part in complex production processes. Moreover, these are jobs that provide
opportunities for learning, thus further enhancing workers’ skills. Yet, the question to be asked is whether all workers benefit
from the technological developments in a similar way. Indeed, high level of technology requires high level of skills but the
effect on the quality of jobs is more complex: while some of the jobs are improved, others may become more routinized and
demand lower levels of skills (Green, 2006). One consequence is a polarization of skills, with improved access to the better
jobs for workers who acquire higher level of education and skills while worsening work conditions for those who do not have
the necessary qualifications. Hence, it is expected that high-skilled workers will enjoy better work conditions, on all job attri-
butes, than those who have low qualifications.

1.2. Country variation in job quality and workers’ qualifications

The technological and organizational changes discussed above have been perceived as uniformly affecting all capitalist
markets, resulting in a growing polarization of labor market opportunities and outcomes based on education and skills
(Blau and Kahn, 2002). However, recent studies suggest that the consequences of technological changes and global processes
are more complex and depend on the nature of specific labor markets (e.g., Hall and Soskice, 2001; Gallie, 2007a, b; DiPrete,
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2005; DiPrete et al., 2006; Doellgast et al., 2009; Gebel and Giesecke (2011)). Labor markets vary substantially in the general
level of technological development and in the types of technologies employed (Archibugi and Coco, 2005). This variety also
affects the organization of work, the demand for skills and, consequently, the types of jobs available to workers with low or
no qualifications.

The current study focuses in particular on the role of technology as it affects inequality between workers with different
qualifications in several dimensions of job quality. Technology, more than other characteristics at the country level, is closely
related to the demand for formal skills and therefore has a direct effect on skill inequality in the quality of employment. As
stated above, in markets that adopted knowledge-based technologies the demand for highly educated employees is high,
with few opportunities left for low-educated workers. This is both because low-skilled jobs disappeared and because work-
ers with an intermediate level of education who could not enter the highly technical jobs replaced the low-educated workers
in jobs that demand a lower level of technological skills (Gesthuizen et al., 2011). Hence, the level of technology is expected
to increase the overall quality of employment, but also to increase disparities along qualification lines in the quality of
employment. Inequality is expected to further increase in times of technological growth, as the demand for highly skilled
workers rises.

In addition to technological development, countries differ as well in other characteristics which might affect work
conditions (Gallie, 2007a, b; Hall and Soskice, 2001; Gesthuizen et al., 2011; Gebel and Giesecke 2011). Past research has
confirmed the effect of market regulation and unions, as well as economic conditions, on the quality of employment. For
example, Pontusson et al. (2002) found that high levels of unionization, centralized wage bargaining, and a large public sec-
tor reduce inequality by boosting the wages of unskilled workers (for similar findings on union membership, see Clark, 2005;
Maxwell, 2008). Gebel and Giesecke (2011) demonstrate the importance of market deregulation in affecting the conditions
under which workers with low qualifications gain access to better and more secured jobs; Other studies emphasize the
importance of work contracts (Gallie et al., 1998; Rubery et al., 2002), skill specificity, workers’ power as indicated by union
membership (Esser and Olsen, 2011), unemployment rates (Clark, 2005; Erlinghagen, 2008), and the structure of wages (Blau
and Kahn, 1995; Diekhoff et al., 2007. The current study controls for the levels of regulation and unemployment, with the
expectation that in more regulated labor markets skill-based inequality in job quality will be lower than in more competitive
markets. It is further expected that under harsh economic conditions, job quality will deteriorate while inequality in work
conditions on the basis of skills will increase, specifically due to a decline in job quality for those with low education and
qualifications.
2. Data and method

The methodology in the current study combines macro- and micro-level research, as it attempts to explain relation-
ships at the individual level embedded in specific institutional contexts. On the micro level, the study is based on the
2005 ISSP module on work orientation, which provides a detailed account of job attributes (http://www.issp.org). Data
were collected from national probability samples in participating countries, and include detailed information on job val-
ues, job characteristics, perceptions and outcomes of job characteristics, as well as extensive background information on
participants. The high quality of comparative attitude data, along with comparative social and demographic information,
makes it possible to study job quality by multidimensional as well as specific measures, within and between social con-
texts (for quality evaluation of the 2005 module see ISSP monitoring report (Scholz et al., 2008)). The dataset covers 28
countries for which macro-level data was available: Australia, Belgium (Flanders), Bulgaria, Canada, Cyprus, the Czech
Republic, Denmark, Finland, France, Germany, Hungary, Ireland, Israel, Japan, Latvia, the Netherlands, New Zealand, Nor-
way, Portugal, Russia, Slovenia, South Africa, Spain, Sweden, Switzerland, Taiwan, the United States and the United King-
dom. The study encompasses the employed population in each of these countries (a total of 18,000 men and women), as
measures of job quality pertain only to those holding a job at the time of the survey. Self-employed were excluded from
the analysis because their job quality is determined by other factors than those discussed above.1 For the macro-level data,
I used published reports and statistics of formal international organizations such as the OECD publications, and other inter-
national reports as outlined below. The data pertain to the economic and technological characteristics as well as industrial
relations of the early 2000s to represent the actual settings faced by workers.
2.1. Variables

The dependent variable is job quality, for which several job characteristics are considered key indicators (Clark, 2005;
Handel, 2005; Gallie, 2003,2007a). Four measures of different aspects of the jobs were examined in this study: job security,
job achievement, job content, and job flexibility. Job security was measured in extrapolation from respondents’ answers to
the following question:

To what extent, if at all, do you worry about the possibility of losing your job? (Answers were recoded to range from (1) I do
not worry at all, to (4) I worry a great deal.)
1 Excluding the self-employed did not change the findings, but three of the countries – the Philippines, South Korea and Mexico were dropped because a large
part of their labor force is self-employed (mostly in farming).

http://www.issp.org
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I used perceived characteristics of the current job to build a multifaceted concept of job quality. These included quality of
pay, promotion prospects, job autonomy, whether the job is interesting, and whether the job enhances skills. Respondents
were asked to state to what extent each of the following statements applied to their main job (answers ranged from (1)
strongly agree, to (5) strongly disagree)

a. My income is high.
b. My opportunities for advancement are high.
c. My job is interesting.
d. I can work independently.
e. My job gives me a chance to improve my skills.

A preliminary factor analysis (not shown here) including these five items yielded two factors. The first pertains to work
rewards termed here as ‘‘job achievements’’, and includes items a and b (r = 0.46); and the second factor, which I termed
‘job content’’, includes items c through e (Cronbach’s a = 0.70)2. Two indices were constructed to denote the achievement
and content dimensions, by averaging the relevant items. They are recoded so that each ranges from 1 (low quality) to 5
(high quality).

Lastly, job time flexibility was measured by applying factor analysis to the information from the following three ques-
tions (a = 0.63)3:

1. Does the respondent decide on the starting and ending time of work? (1 = employer decides . . . 3 = respondent decides)
2. Does the respondent decide how to organize the daily work? (1 = respondent is free to decide . . . 3 = respondent is not

free to decide)
3. How difficult would it be to take an hour or two off during working hours, to take care of personal or family matters?

(1 = not difficult at all . . . 4 = very difficult).

Again, a high score implies a high level of flexibility in work organization (one element of a high quality job).
2.2. Independent variables

2.2.1. Micro-level variables
The main independent variable of interest is formal skill level, which is measured at the individual level by educational

qualifications. The ISSP provides comparable as well as country-specific measures on education, one that refers directly to
qualification, and another that indicates years of schooling. The latter was used to create a set of dummy variables that dif-
ferentiate three categories of formal skills: high, intermediate, and low. The ‘‘high skill’’ category included those with
13 years of schooling and above; ‘‘intermediate skills’’ includes those with 11–12 years of schooling; and ‘‘low skilled’’
include those who have 10 years of schooling or less.4 The models controlled for other individual-level characteristics as well:
age (measured in years); marital status (1 = married, 0 = otherwise); employment in the public sector (1); union membership
(1); and whether respondent has authority (1). All models pertaining to all employees also controlled for gender. A description
of them (means or percentage) is presented in the Appendix, Table A1.

Several indicators were considered for measuring the macro-level characteristics. The technological level of a country, a
key indicator in the current study, was based on the ArCo Technological Capabilities Index (Archibugi and Coco, 2004;
Archibugi and Coco, 2005), which takes into account three dimensions of technology: innovative activity (based on patents
registration and scientific publications); technology infrastructure; and the level of human capital. Because it was con-
structed for two decades (1990s and 2000s), I used the 2000s measure to denote the level of technological development
and the growth rate (in percentage) from the past to the more recent period to capture the technological change. The
index of labor market regulation was obtained from the Fraser Institute (Gwarthy et al., 2010). This measure is composed
of five indicators (including hiring and firing regulations; minimum wage; centralized collective bargaining; work-hours
regulations; and conscription). Low regulation, for example, means that the market determines wages and establishes the
conditions of hiring and firing. The measure was recoded so that high value indicates high regulation (ranging between 1
and 9). Last, unemployment rate was used to indicate the economic conditions in a country (OECD publications).5 The fig-
ures pertain to the early 2000s to capture the environment in which respondents work. The correlation between the four
variables is relatively low, ranging from �0.020 between technology and market regulation to �0.387 between unemploy-
2 To test for comparability of these constructs across countries, a measurement equivalence analysis was conducted (see Davidov 2009). The results show
that the constructs are comparable across countries (SRMR = 0.02, CFI = 0.98, RMSEA = 0.01 and P close = 1).

3 In all countries the three items formed one factor with high and consistent loadings.
4 Different categorization based on the qualification variable or a specific combination for each country yielded similar results.
5 Other macro-level characteristics were considered and tested in preliminary analyses. These included measures of wage inequality, union density and

union coverage, practices of minimum wage, and GDP. Due to the high correlation of these measures with the ones used in the analyses, and the relatively small
number of countries, only a few indicators were eventually used in the models.



74 H. Stier / Social Science Research 49 (2015) 70–80
ment and the level of technology. The values of these macro-level variables for each country and the correlation matrix are
presented in the Appendix, Table A2.

2.3. Method of analysis

The study was based on multilevel modeling which allows to test for micro and macro-level effects and their interaction.
This method allows to model simultaneously the effects of societal-level characteristics on job quality measures while con-
trolling for individual-level characteristics (Bryk and Raudenbush, 1992). More importantly, this method allows testing for
whether the individual-level effect of skills on job quality differ cross-nationally, and how this variation is associated with
country-level characteristics. Thus, a two-level model allows the researcher to define any number of individual-level vari-
ables as random variables, which are then regressed on the societal-level variables.

For all measures, regression analysis was used, within the framework of hierarchical linear modeling. Such a model can be
represented by a set of equations, as follows:
Table 1
Means

High

Inter

Low

N

* Diff
** Diff
ðjob qualityÞij ¼ b0j þ b1jðlow skillsÞij þ b2jðhigh skillsÞij þ bX þ eij ð1Þ
The first is a within-country equation where the job quality of individual i in country j is the dependent variable; b0j denotes
the (country specific) intercept; b1j and b2j represent the effect of the skill variable (two dummy categories) ‘low skills’ and
‘high skills’ and the vector X denotes all other individual-level control variables, b represents their coefficients, and eij is the
error term. In this equation, both the intercept and the skill coefficients (b0j, b1j, and b2j, respectively) are allowed to vary
cross-nationally, while the effects of the control variables are constrained to be the same across countries. I explain
between-country variation with the country-level characteristics, as presented in Eqs. (2)–(4).
b0j ¼ c00 þ c01ðTechnology levelÞj þ c02ðTechnology growthÞ þ . . .þ moj ð2Þ
b1j ¼ c10 þ c11ðTechnology levelÞj þ c12ðTechnology growthÞ þ . . .þ m1j ð3Þ
b2j ¼ c20 þ c21ðTechnology levelÞj þ c22ðTechnology growthÞ þ . . .þ m2j ð4Þ
In Eqs. (2)–(4) the b coefficients derived from Eq. (1) constitute the dependent variables. In Eq. (2) the variation in work
quality across countries (variation in the intercept) is modeled as a function of contextual factors (e.g., technology level and
technology growth; unemployment rate and level of regulation). A positive sign of c01, for example, supports the claim that
in countries with higher level of technology workers enjoy better quality jobs.

In Eqs. (3) and (4) country differences in the effect of worker’s skills on job quality (country-specific coefficient b1j and b2j)
are modeled as a function of the countries’ characteristics. Here, a negative sign of c11 indicates that technology reduces the
job quality of workers with the specific skill level (in comparison to workers with intermediate skills). The other variables
included in the model are interpreted in a similar way.

3. Findings

Table 1 presents the average values of the four quality indicators by skill level. The table shows substantial differences in
job quality according to skills (except for the difference in time flexibility between low and medium levels of skills, all other
differences are significant at the 0.05 level), where highly skilled workers enjoy a higher level of job quality on all measures
while low-skilled workers have the lowest quality. For example, the differences in job security range between a score of 3.25
for the highly skilled compared to 3.00 for the low-skilled, with intermediate skills in between with 3.04. The same pattern
can be seen in job achievement, job content (a gap of around 0.34 in favor of the highly skilled) and time flexibility. Workers
with an intermediate level of skills are closer to the low-skilled on all measures suggesting that the pattern of skill differ-
ences is not entirely linear.
(standard deviations) of job quality indicators by formal skills.

Job security* Job achievement* Job content* Time flexibility**

skills 3.25 2.81 3.92 0.11
(1.04) (0.91) (0.76) (0.96)

mediate Skills 3.04 2.62 3.67 �0.11
(0.98) (0.91) (0.81) (1.00)

skills 3.00 2.51 3.58 �0.09
(0.90) (0.91) (0.88) (1.06)

19,668 19,466 19,241 19,430

erences between each pair of skills are significant at the 0.05 level.
erences between High skills and all others are significant at the 0.05 level.



Table 2
Variance components of the two-level models by quality indicators.

Job security Job achievement Job content Time flexibility

Total working population
Level 2 0.130 0.034 0.071 0.074
Level 1 0.806 0.822 0.597 0.920
% variation due to level 2 13.9 4.0 10.6 7.4
Skill slope Chi Square
Low skill 61.63* 84.32* 160.17* 93.01*

High skill 61.16* 92.85* 109.10* 69.11*

Skill slope controlling for individual-level variables
Low skill 49.44* 68.14* 108.98* 90.46*

High skill 64.07* 83.25* 100.51* 64.92*

* P < 0.05.
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To test the hypotheses regarding the conditions under which education-based skill inequality narrows (or widens), I next
applied the multilevel analysis. My main interest here is in examining the effect of the macro-level indicators on skill
inequality in the different measures of job quality. Before moving on to examine these parameter estimates, Table 2 presents
the results of the analysis of variance across the two levels.

As Table 2 shows, most of the variation in job quality emerges between individuals. Variation in job achievement at the
country level is relatively low (less than 5%, but the country effect is significant), while in all other indicators it ranges from
7.4% to 14%. The variation in the skill slopes, the main interest of this paper, is significant across countries in all indicators of
job quality. Furthermore, as the lower panel of the table shows, cross-country variation in the effect of skills remains signif-
icant even after the inclusion of individual-level covariates. In other words, this analysis suggests a substantial country-
variation in skill inequality, which could then be explained by the macro-level indicators.

Table 3 sets out the results for job security, job achievement, job content and time flexibility. For each indicator, the
model includes the main effect of the macro-level indicators, and an interaction effect between the macro-level indicators
and skills, controlling for individual-level variables. Turning first to the effect of workers’ skills on the different measures of
job quality, the table suggests, as expected, that independent of all individual and country characteristics, highly skilled
workers have a clear and significant advantage in all measures of job quality compared to workers with intermediate level
of skills (the reference category) – they have higher job security (column 1, b = 0.081), higher achievements (column 2,
b = 0.185), better job content (column 3, b = 0.175) and more time flexibility (b = 0.180). Low-skilled workers have the lowest
quality in all measures. Differences between low- and high-skilled workers (not shown here) were also significant in all
measures.

The main interest of this paper is in the effect of the macro-level characteristics on education-based skill inequality in
job quality. In these models, macro-level variables entered as both main and interaction effects, therefore the ‘‘effect on
the intercept’’ indicates outcomes for workers with an intermediate skill level (the reference group of the skill variable),
and the interaction effects (effects on the slopes) pertain to the deviation of each skill group from the main effect. Turning
first to the technological level, the general expectation was that technological level and technological growth will be asso-
ciates with a higher level of job quality, on all measures. I further expected a growing polarization between workers on
the basis of their skills in countries with high level of technology. The findings provide only partial support for these
expectations. First, as expected, a high level of technological development benefits workers in terms of job security
(c = 1.453), job content (c = 1.259) and time flexibility (c = 1.488), with no significant effect only on job achievement.
However, as opposed to the initial expectation, technology affects the differences in job quality between workers possess-
ing different levels of skills in only two measures: job content and time flexibility. In job content, the effect is not in the
expected direction – the gap between workers with different levels of skills narrows with an increase in the level of tech-
nology, as the highly skilled have lower quality in their job content compared to those in the middle (c = �0.400), while
those with low skills have better quality jobs (c = 0.490). Higher level of technology reduces the time flexibility of low
skilled workers (c = �0.310) although the effect is significant only at the 0.7 level) indicating a growing disparity between
workers with high and intermediate level of skills and those at the bottom. The effect of technology is summarized in
Fig. 1, which presents the predicted values of job quality on the three measures – job security, job content and time flex-
ibility, in selected countries that represent different levels of technology. The countries are ordered by the level of tech-
nology with South-Africa at the lowest extreme and Sweden at the highest. The Figure shows that in general the quality of
jobs is higher and skill inequality is lower in countries with higher technological levels. The figure also shows that the
effects are much more pronounced in countries with lower level of technology, indicating that at a certain level the
job quality of all workers becomes quite similar. This is especially true in the case of job security and job content (panels
A and B of the figure). It may indicate that the results are mainly affected by the work conditions in countries with rel-
atively lower level of technology.



Table 3
Results of a multilevel regression predicting job quality among employees in 28 countries.

Job security Job achievement Job content Time flexibility

Intercept 3.007 2.534 3.544 �0.065
(0.044) (0.041) (0.044) (0.042)

Low skills �0.044 �0.116* �0.129* �0.093*

(0.023) (0.02) (0.016) (0.024)
High skills 0.081* 0.185* 0.175* 0.180*

(0.019) (0.019) (0.015) (0.019)
Female 0.002 �0.185* �0.009 �0.144*

(0.017) (0.013) (0.018) (0.018)
Age 0.000 �0.009* 0.001 0.010*

(0.001) (0.001) (0.001) (0.001)
Married 0.068* 0.077* 0.058* 0.061*

(0.018) (0.016) (0.013) (0.017)
Children �0.041* 0.013 0.025 0.049*

(0.017) (0.018) (0.016) (0.015)
Public 0.084* 0.006 0.070* �0.246*

(0.031) (0.038) (0.016) (0.032)
Authority 0.137* 0.371* 0.266* 0.333*

(0.022) (0.026) (0.027) (0.036)
Union membership �0.087* 0.011 �0.039* �0.297*

(0.023) (0.023) (0.014) (0.036)
Hours of work �0.001 0.006* 0.004* 0.002*

(0.001) (0.001) (0.001) (0.001)

Intercept
Tech level 1.453* 0.195 1.259* 1.488*

(0.366) (0.304) (0.327) (0.261)
Tech growth 0.010* 0.002 0.001 0.009*

(0.004) (0.003) (0.004) (0.003)
Unemployment �0.005 0.017� 0.018* 0.016*

(0.014) (0.009) (0.007) (0.008)
Regulation �0.024 �0.024 �0.007 0.002

(0.044) (0.030) (0.041) (0.033)

Low-qualification slope
Tech level 0.127 0.080 0.490* �0.309�

(0.158) (0.216) (0.139) (0.164)
Tech growth 0.001 0.000 0.001 0.000

(0.002) (0.002) (0.001) (0.001)
Unemployment �0.014* �0.018* �0.019* �0.030*

(0.003) (0.003) (0.003) (0.003)
Regulation 0.037* 0.008 �0.008 �0.010

(0.019) (0.013) (0.012) (0.018)

High-qualification slope
Tech level �0.285 �0.237 �0.400* �0.117

(0.226) (0.179) (0.156) (0.156)
Tech growth 0.001 �0.003 �0.004* �0.004

(0.002) (0.002) (0.001) (0.002)
Unemployment �0.009 �0.025* �0.027* �0.024*

(0.006) (0.004) (0.003) (0.005)
Regulation 0.024 0.058* 0.044* 0.031�

�0.027 �0.017 �0.017 �0.017

X2 Intercept 374.45* 295.29* 401.22* 218.79*

X2 Low skills 27.57 37.06* 30.08 39.59*

X2 High skills 54.28* 44.23 41.19* 37.65*

* p < 0.05.
� P < 0.10.
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Above and beyond the level of technology, technological growth further increases job quality in the case of job security
(c = 0.010) and time flexibility (c = 0.009), but reduces the skill inequality in job content, as it affects negatively the quality of
highly skilled workers compared to all other workers.

The economic conditions, measured by the rate of unemployment, have a significant effect on skill inequality in all
measures of job quality. The effect is consistent across these measures, in that it reduces the job quality of low-skilled
workers, as could be expected (c = �0.014 in job security, �0.018 in job achievement, �0.019 in job content, and -.030
in time flexibility). However, the findings also show that in countries with a higher level of unemployment, the job
achievements, job content and time flexibility of the highly skilled workers declines as well, in comparison to workers



Fig. 1. Predicted job quality values by level of technology. ZA = South Africa, LV = Latvia, RUS = Russia, E = Spain, NZ = New Zealand, D = Germany,
CDN = Canada, IL = Israel, FIN = Finland, S = Sweden.
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with an intermediate level of skills. This decline means that under harsh economic conditions the gap between highly and
intermediate skilled workers narrows, with less favorable work conditions for the strongest group in the labor market (the
unemployment effect is �0.025 in job achievement, �0.027 in job content and �0.024 in time flexibility, while the effect
on the intercept (e.g., workers with intermediate skills) is positive). In other words, inequality is reduced at the top of the
distribution, but increases at the bottom, so the jobs of the low-skilled become worse compared to the rest of the labor
force. Finally, the effect of market regulation is not consistent across measures – there is no significant effect on the job
quality of workers with intermediate skills (the intercept) but regulation increases job security of low skilled workers
(c = 0.037) while other workers are not affected. High regulation is associated with higher job achievement, better content
of jobs and more time flexibility for the highly skilled but has no effect on those at the bottom. In other words, regulation
increases polarization based on workers’ qualifications in the latter measures while it reduces the gap in terms of job
security.

While the main interest of this paper lies in macro effects on job quality, some individual-level relationships deserve
mention. First, there are no significant gender differences in the overall level of job security and job content, but women
lag behind men in their achievement and time flexibility. Second, job quality is higher in all measures for married workers
and those holding positions of authority. Job security and job content are higher also for public sector employees, but the
latter have lower time flexibility than other workers. Job security tends to be lower for those who have children at home
and for workers who are union members. Older workers have lower job achievements, but those working longer hours
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perceive their jobs as providing better wages and opportunities for advancement. Longer hours are also associated with bet-
ter job content and higher time flexibility. Time flexibility is higher also among older workers and among parents, but tends
to be lower for union members, probably due to the type of occupations most likely to be unionized.
4. Summary and conclusions

Workers’ skills are important in determining opportunities in the labor market, in terms of both the availability and
quality of jobs. In this study I have examined inequality in various employment attributes to ascertain the conditions
under which workers with lower formal qualifications have access to decent employment. I investigated whether workers
with low skills, who usually have low wages, suffer from further disadvantages, or if they are compensated by other job
attributes such as job security or other aspects of the job such as autonomy, interest, skill enhancement or flexibility in
work schedules and the organization of the working day. The findings show that low-skilled workers lag behind those
with higher skills in every aspect of their employment. They have lower job security, and their jobs provide fewer oppor-
tunities for achievement, worse job content and less flexibility.

However, the findings indicate that inequalities between workers who possess different levels of skills are not uni-
form across labor markets. In countries at a higher level of technological development, workers usually enjoy better
work conditions: their jobs are more secure, and offer better content in terms of autonomy, interest and skill enhance-
ment, and greater control over the organization of the daily tasks. This finding supports the claim that the upgrading of
jobs affects those at the bottom, too (Handel, 2005). Furthermore, a higher level of technological development is asso-
ciated with narrowing gaps in job content between workers with different levels of skills. This finding means that labor
markets in countries with highly developed technologies offer better-quality jobs in terms of interest, autonomy and
skill enhancement for the entire labor force, not only those with the skills in high demand. It is important to keep in
mind, nonetheless, that this does not mean that low-skilled workers have better job opportunities in the labor market,
since the study population includes only those who were employed at the time of the survey.

The level of technology notwithstanding, technological growth also affects the quality of employment. When the econ-
omy changes in this respect, workers enjoy better job security and higher time flexibility, but skill inequality is hardly
affected. Interestingly, technology had no bearing on job achievement, that is, workers perceive their wages and opportuni-
ties for advancement as depending more on their own skills and market position and less on the general structure of
production.

The effect of economic hardship (measured by unemployment rate) was found as detrimental to low skilled workers.
Not only are their employment prospects worse than those who are more qualified (Gesthuizen et al., 2011), but the
jobs they do find are of the lowest quality. However, harsh economic conditions also affect the highly skilled who lose
some of their advantages in the labor market. To summarize, macro-level characteristics of countries have complex and
not necessarily consistent effects on job quality and on inequalities among different groups of workers. There is an
important debate in the literature as to whether the changes occurring in most Western (and non-Western) labor mar-
kets have harmed or improved the quality of employment, and whether the effect is similar for all workers (Handel,
2005). The findings of the current study suggest that in general technological developments improve the quality of
employment, while economic hardship impairs work conditions.
Appendix A

See Tables A1 and A2.
Table A1
Descriptive statistics for independent variables at the individual level. Source: ISSP 2005.

Mean or % (standard error)

% Females 51%
Age 41.08

(11.86)
Married 61%
Children 46%
Public sector 35%
% with authority 30%
% union members 35%
Work hours 39.24

(11.58)
N 18,600



Table A2
Macro-level variables by Country. Source: Technology and technological growth obtained from Archibugi and Coco (2005); unemployment –
OECD (2001); market regulation level – fraser 2010.

Technology index % Technological growth (last decade) Unemployment rate Regulation score

Country
Australia 0.684 21.9 5.1 1.9
Belgium (Flanders) 0.642 22.7 8.4 3.3
Bulgaria 0.449 3.2 10.1 3.0
Canada 0.742 9.4 6.8 1.5
Cyprus 0.440 14.4 5.3 5.0
Czech Republic 0.475 9.9 7.9 3.1
Denmark 0.704 20.6 4.8 3.4
Finland 0.831 35.2 8.4 4.3
France 0.604 21.0 8.8 3.0
Germany 0.682 15.0 11.1 5.2
Hungary 0.469 16.8 7.2 2.5
Ireland 0.567 26.0 4.3 2.6
Israel 0.751 12.2 9.0 4.3
Japan 0.721 26.8 4.4 1.7
Latvia 0.439 3.7 8.7 3.1
Netherlands 0.683 19.7 5.1 2.9
New Zealand 0.645 13.3 3.7 2.3
Norway 0.724 24.6 4.6 4.3
Portugal 0.450 30.0 4.6 3.7
Russia 0.480 3.4 7.2 3.4
Slovenia 0.507 23.1 5.7 4.4
South Africa 0.372 11.1 26.4 2.4
Spain 0.516 25.8 9.2 2.9
Sweden 0.867 27.2 7.7 4.8
Switzerland 0.799 8.7 4.4 1.6
Taiwan 0.665 52.6 4.1 3.2
United Kingdom 0.673 19.8 4.6 1.4
United States 0.747 12.6 5.1 1.0

Correlation matrix
Technology 0.308 �0.387 �0.020
Technology growth �0.254 0.196
Unemployment 0.106
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