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ABSTRACT 
 

High Performance Workplace Practices and 
Job Satisfaction: Evidence from Europe∗ 

 
Using individual data from the European Survey on Working Conditions (ESWC) covering all 
EU member states, this study aimed at contributing to our understanding of the effects of 
High Performance Workplace Organizations (HPWOs) on worker's job satisfaction. The 
estimation results show that a higher involvement of workers in HPWOs is associated with 
higher job satisfaction. This positive effect is dominated by the involvement of workers in 
flexible work systems, indicating that workers particularly value the opportunities associated 
with these systems, such as an increased autonomy over how to perform their tasks, and 
increased communication with co-workers. Being involved in team work and job rotations as 
well as supporting human resource practices appear to contribute relatively little to the 
increased job satisfaction from being involved in HPWOs. 
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1 Introduction

A number of surveys suggest that the organization of work changed dramatically

in the 1980s and 1990s. Increased global competition and the rapid developments

in information technology induced managers to rethink the way work usually has

been organized, leading to an increasing adoption of so-called “innovative”, “high-

performance”, “new”, or “flexible” workplace organizations.1 The main feature

of these High Performance Workplace Organizations (HPWO) is a change from

a Tayloristic work organization, characterized by task specialization, a pyramidal

hierarchical structure, and a centralization of responsibilities, to a Holistic orga-

nization featuring flat hierarchical structures, job rotation, self-responsible teams,

multi-tasking, a greater involvement of lower-level employees in decision-making,

and the replacement of vertical by horizontal communication channels. These inno-

vative workplace systems are often accompanied by complementary human resource

management practices. In addition, firms relying on innovative workplace systems

often give employees the appropriate incentives to participate in decision-making

through the use of alternative payment schemes. Furthermore, these firms often

implement special training measures and appropriate hiring strategies to ensure a

workforce with the necessary skills to work in these innovative organizations through

employer provided training and appropriate hiring strategies.

The main premise of HPWOs is that firms can achieve higher flexibility, higher

product quality, and higher performance while remaining cost competitive by induc-

ing workers to work harder and using the skills and information of their employees

more effectively through moving decision authorities closer to those who have the

relevant information. It has further been hypothesized that HPWOs are “win-win”

systems that do not only benefit employers but also their employees through higher

wages and increased job satisfaction.

Within the field of industrial relations, the diffusion of HPWOs and the deter-

minants of their adoption as well as the effects of HPWOs on firm performance

received considerable attention.2 There is, however, very little hard evidence with

regard to the hypothesis that these innovative organizations also increase the welfare

of workers. A small but growing literature, which is based almost exclusively on U.S.

1See, among others, the surveys by Ichniowski, Kochan, Levine, Olson, and Strauss (2000),
Snower (1999), OECD (1996, 1999), and Godard and Delaney (2000).

2A critical review of this literature is given by Godard and Delaney (2000).
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data, is concerned with the effects of HPWOs on workers. Most of them analyze

the wage and employment effects of HPWOs, and some investigate the effects of

these innovative workplace systems on work-related health problems and the risk of

occupational hazards.3 The results of these studies provide no clear picture on the

overall effects of HPWOs on an employee’s utility from working. On the one hand,

studies tend to find that flexible workplace practices are associated with wage gains

– especially for skilled workers – leading to an increase in worker’s welfare. On the

other hand, utility seems to be reduced through an increase in work-related health

problems.

Only a few studies investigate the effects of HPWOs on workers’ overall utility

measured by self-reported job satisfaction. Using data from the U.S., Appelbaum,

Bailey, Berg, and Kalleberg (2000), Bailey, Berg, and Sandy (2001), Freeman and

Kleiner (2000), and Freeman, Kleiner, and Ostroff (2000) find significant positive

effects of being involved in HPWOs on worker’s well-being. Based on a telephone

survey of 508 employees in Canada collected in 1997, Godard (2001) studies the

effects of innovative workplace practices on an extensive number of indicators for a

workers’ well-being. His findings indicate that a moderate use of HPWOs increases a

workers’ “belongingness”, empowerment, task involvement, job satisfaction, esteem,

commitment, and citizenship behavior. With increasing levels of HPWO-adoption,

however, these relationships weaken and in some cases – especially in the case of

self-esteem and job satisfaction – even become negative.

To my knowledge, there is no comparable evidence on the effect of HPWOs on

worker’s job satisfaction for European countries. The aim of this paper is to bridge

the gap in the current knowledge by investigating the effects of flexible workplace

systems and supplementary human resource practices such as employer provided

training and performance related pay schemes on worker’s utility using the European

Survey on Working Conditions (ESWC), a representative survey of workers in the

European Union collected in the year 2000.

The paper is structured as follows. A brief discussion of theoretical arguments on

the link between HPWOs and workers well-being is given in the next section. Section

3 presents the data set and the econometric strategy used to estimate the effects of

3See Bauer and Bender (2002) and Bauer and Bender (2004) for a survey of the literature on
the wage and employment effects of HPWOs, and Askenazy (2001) and Fairris and Brenner (2001)
for a more detailed discussion of the literature of the effects of HWPOs on work-related health
issues.
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HPWO-involvement on job satisfaction. Section 5 provides a detailed description

of the measurement of HPWOs, and section 5 presents the empirical results. The

paper closes with a short summary.

2 Theoretical Considerations on the Link between

HPWOs and Job Satisfaction

The aim of this paper is to investigate the effects of flexible workplace practices on an

individual’s utility from working using the literature on job satisfaction as a starting

point.4 Following Clark and Oswald (1996), it is assumed that an individual’s utility

from working is nested in the total utility function as follows

U = U(Uw, Uv) , (1)

where Uw is utility from work and Uv is utility derived from other sources. Utility

from work can be expressed as

Uw = Uw[Y, Ȳ , H, X, J,E, Z] , (2)

where Y is the absolute wage, Ȳ is an individual’s relative or comparison wage, i.e.,

the wage a worker could earn if employed elsewhere, and H is the number of hours

worked. Usually it is assumed that Uw is positively related to Y and negatively

correlated with H. Furthermore, the higher an individuals’ comparison wage Ȳ

relative to the absolute wage Y , the lower will be Uw. Individual characteristics are

captured by the vector X, and job and employer characteristics are subsumed in

the vectors J and E, respectively. Indicators for the involvement of individuals in

HPWOs are denoted by the vector Z.

A key characteristic of HPWOs is the replacement of traditional, Tayloristic

workplace organizations with a Holistic organization. These innovative organizations

4Following the seminal work of Hamermesh (1977) and Freeman (1978), a growing literature has
been concerned with the determinants of job satisfaction. Within this literature, studies analyzed
the effects of race and racial harassment (Bartel 1981; Shields and Wheatley-Price 2002), age
(Clark, Oswald, and Warr 1996), gender (Clark 1997; Shields and Ward 2001; Ward and Sloane
2000), educational mismatch Allen and van der Velden (2001), self-employment (Blanchflower and
Oswald 1998; Blanchflower 2000; Blanchflower, Oswald, and Stutzer 2001; Frey and Benz 2002),and
actual and relative wages (Capelli and Sherer 1988; Clark and Oswald 1996; Sloane and Williams
1996) on job satisfaction. Other studies focused on the effects of employer characteristics such as
trade union status (Bender and Sloane 1998; Gordon and Denisi 1995) and firm size (Idson 1990).
An analysis of the change in job satisfaction over time using German and U.S. data is given by
Hamermesh (2001). A recent survey of the literature is provided by Frey and Stutzer (2002).
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provide nonmanagerial employees with the opportunity to participate in decision-

making, to work in self-managed teams, to enhance their skills through job rotation,

and give them greater autonomy over the way they perform their tasks. These sys-

tems are further associated with a higher level of communication with co-workers,

employees outside the work groups and sometimes with customers. It is often as-

sumed that employees value these new opportunities, leading to a direct increase in

overall job satisfaction. Appelbaum, Bailey, Berg, and Kalleberg (2000), for exam-

ple, argue that the opportunity to participate in decision-making leads to (i) the cre-

ation of trust between employees and their supervisors and (ii) workers experiencing

their jobs as challenging and otherwise intrinsically rewarding. Trust and intrinsic

rewards are in turn positively related to high organizational commitment, high job

satisfaction, and low work-related stress. Several authors, however, have argued

that some characteristics of HPWOs may have direct negative effects on worker’s

job satisfaction (Askenazy and Caroli 2002). Team work, for example, decreases the

control of a worker over the pace of work and may increase peer pressure, which in

turn increases the potential of conflicts among coworkers. Furthermore, managers

might use organizational changes to intensify or speed up work.

Another line of argument why HPWOs directly increase workers’ job satisfac-

tion is based on the concept of procedural utility, which means that individuals not

only value outcomes as usually assumed in economic theory, but also the conditions

and processes leading to these outcomes (Frey, Benz, and Stutzer 2002). Accord-

ing to this concept, individuals prefer independence in decision-making, autonomy

and relatedness to being subject to the traditional Tayloristic hierarchical decision

making. Hence, to the extend that HPWOs decrease hierarchical levels and increase

the possibilities of self-determination, these systems should have a direct positive

effect on job satisfaction. Evidence that supports this hypothesis is provided by Frey

and Benz (2002), who compare the job-satisfaction of self-employed and dependent

employees using data from Germany, Switzerland and the UK. They show that in-

dividuals value independence and dislike hierarchy over and above the outcomes

associated with the employment status.

In addition to these direct effects, there may be indirect effects of HPWOs on job

satisfaction through their impact on wages and working conditions. Empirical results

from studies on the wage effects of HPWOs tend to show that these work systems

are associated with higher wages, suggesting that HPWOs indirectly increase Uw
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through their positive effect on Y . It has been shown, for example, that boredom

reduces alertness and hence increases the risk of workplace accidents. Therefore,

to the extent that innovative workplace practices make work more diversified and

potentially more interesting, they should also contribute to increasing overall job

satisfaction in an indirect way (Askenazy and Caroli 2002). Increased working time-

flexibility may further have positive effects on worker’s job satisfaction, since it

increases their ability to coordinate their leisure time better with those of other

family members.5

Theoretical and empirical studies in ergonomics, sociology, psychology and oc-

cupational medicine suggest that several features of HPWOs may have detrimental

effects on workers by increasing work-related health problems and the risk of oc-

cupational hazards.6 Job rotation and an increased responsibility of employees for

product quality increases the pace of work; job rotation and rapid model changes

facilitated by flexible production processes reduce the possibilities of workers to

improve safety through work routines and learning-by-doing; and an increased re-

sponsibility of workers for product quality shift their attention from the work routine

to the product. Ergonomists have shown that these characteristics of HPWOs are

causally related to increased workplace hazards (Askenazy 2001; Brenner, Fairris,

and Ruser 2004). Increased working-time flexibility associated with the adoption

of HPWOs may further lead to an alternation of short and long working days. Be-

cause occupational risks increase more than proportionally with the number of hours

worked per day, these changes in working time schedules may lead to an increased

average risk of workplace injuries (Askenazy and Caroli 2002).

Overall, theoretical considerations do not provide an unequivocal picture of the

link between HWPOs and workers’ overall utility from working. Furthermore, HP-

WOs are considered to have both direct as well as indirect effects on job satisfaction

through their indirect effects on non-monetary job characteristics such as work-

related health or occupational accidents. In order to identify the direct effects of

HPWOs on job satisfaction, the empirical analysis will control for a vast number of

variables that are expected to include indirect effects of HPWOs on job satisfaction.

5See Hamermesh (2002) for an analysis of the timing of work and the timing of leisure in a
family context.

6See Askenazy (2001) and Fairris and Brenner (2001) for a more detailed discussion of this
literature.
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3 Data and Econometric Approach

The impact of HPWOs on worker’s well-being is analyzed by using the European

Survey on Working Conditions (ESWC) for the year 2000, which has been collected

by the European Foundation for the Improvement of Living and Working Conditions

in 15 member countries of the European Union. To my knowledge, this is the only

available data set that provides information on the involvement of individuals in

HPWOs covering all EU-member countries.7 With the exception of Luxembourg,

around 1,500 workers were interviewed by face-to-face interviews in each country;

in Luxembourg, only around 500 workers were interviewed.

The ESWC provides a representative sample of the employed or self-employed

population above age 15. Unemployed, retired persons, housewives, and students

were excluded from the sample.8 The data set provides detailed information on the

nature of the work, physical work factors, work organization, working time, psycho-

social factors at the workplace, income, and some socioeconomic characteristics of

the individuals surveyed. The survey further provides detailed information on both

work systems as well as supporting human resource management practices.

For the following analysis, all self-employed individuals, civil servants, individuals

older than 65 as well as all individuals working in the non-profit sector, in the

agriculture, the mining sector, and the army were excluded from the original sample.

I further excluded all individuals with missing information on one of the variables

used, leading to a final sample of 10,693 observations. Across the 15 EU member

countries the available sample sizes range from 286 individuals for Luxembourg to

915 observations for the Netherlands. All descriptive statistics and regressions have

been weighted using the weights provided by the data producer.9

The participants in the ESWC were asked to rank their overall job satisfaction

(S) on the following four-point scale:

7There are some individual data sets for single European countries that provide information on
a person’s involvement in particular innovative workplace practices. Such a data set is, for example,
used by Askenazy and Caroli (2002) to study the link between flexible workplace practices and
job-related health status for French workers.

8A detailed description of the sample design is given by the European Foundation (2001). Green
and McIntosh (2001) use earlier waves if the ESWC to investigate the intensification of labor effort
in Europe.

9A detailed description of the weighting procedure is given by the European Foundation (2001).
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S =





0 if not at all satisfied,

1 if not very satisfied,

2 if fairly satisfied,

3 if very satisfied.
Within the job-satisfaction context discussed in section 2, the self-reported measure

of overall job satisfaction available in the ESWC is assumed to be a proxy for the

utility of an individual derived from working (Uw).

Table 1 provides descriptive statistics on the distribution of job satisfaction across

the 15 countries considered. Relatively little variance could be observed across coun-

tries. Most workers report that they are fairly satisfied with the working conditions

in their main job. The highest average level of job satisfaction could be observed

in Denmark, Ireland, and the Netherlands. The lowest average job satisfaction is

reported by workers in the South European countries of Greece, Italy, Spain, and

Portugal.

Because of the ordinal nature of the dependent variable, ordered probit models

are estimated to determine the level of overall job satisfaction reported by an indi-

vidual in terms of a latent variable S∗ and the observed level of job satisfaction S

as follows:

S∗i = X ′
iβ + εi,

S = j if µj < S∗ ≤ µj+1 for j = 0, ..., 3, εi ∼ N(0, 1),
(3)

where Xi is a vector of covariates, and β is a parameter vector to be estimated.

Equation (3) describes an individual’s unobserved propensity for job satisfaction S∗

conditional on the vector of exogenous variables. The µj are constant threshold

parameters to be estimated that determine the movement along the job satisfaction

index. Defining four indicator variables dij such that

dij = 1 if Si = j,

dij = 0 if Si 6= j,
it is straightforward to obtain estimates of the parameter vectors β and µj using

maximum likelihood estimation based on the log-likelihood function

L(β; Yi, Xi) =
N∑

i=1

3∑

j=0

dijln [Φ(µj+1 −X ′
iβ)− Φ(µj −X ′

iβ)] (4)

(McKelvey and Zavoina 1975; Maddala 1983; Greene 2000).

It must be stressed at this point that the following estimation results may suf-

fer from selection bias induced by workers’ heterogeneity. I tried to mitigate this

7



problem by controlling for a large number of covariates. In particular, apart from

different HPWO-indices that will be described in more detail in the next section, the

following estimations control for a vast number of other potential determinants of

worker job satisfaction, including the socioeconomic characteristics of an individual

such as age, job tenure, five occupation dummies, marital status, gender, number of

children below age 15 living in the household, as well as various variables describ-

ing the job and the firm of an individual. The latter group of covariates includes

variables describing whether an individual is employed on a fixed term contract, her

usual hours of work, whether an individual usually works on Saturdays or Sundays,

the number of days during the last month she worked more than 10 hours a day,

whether she supervises other workers, whether the person is involved in shift-work, a

dummy variable that takes the value one if a respondent works more than a quarter

of his total working time on a PC, whether the firm of an individual is owned by

the state, four firm-size dummies, and six industry dummies. Detailed definitions

of all variables and descriptive statistics are given in the appendix.

Nevertheless, in a technical sense the coefficients reported in the following section

only identify the average treatment effect of being involved in HPWOs under the ig-

norability of treatment-assumption.10 Basically it is assumed that the large number

of control variables removes all unobservable effects that are correlated with both

the involvement in HPWOs and Yi. As this is a fairly strong assumption, it must be

acknowledged that there remains the possibility that the coefficients reported below

are biased due to self-selection.11

4 HPWO Involvement in Europe

In the empirical part of this chapter, self-reported job satisfaction is regressed on

different indices describing the involvement of an employee in HWPOs. The con-

struction of these indices, which will be described below, follows as closely as possible

Appelbaum, Bailey, Berg, and Kalleberg (2000) in order to facilitate the comparison

with the US. This section further provides a descriptive analysis of the involvement

of workers in HPWOs in the EU member countries.

10See Rosenbaum and Rubin (1983), and the discussion in Heckman, Lalonde, and Smith (1999)
and Wooldridge (2002).

11A referee pointed out that another source of bias may arise due to the use of subjective
dependent and independent variables, if individuals, for example, do not independently report
their perception of their autonomy on the job and their job satisfaction.
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The empirical analysis will focus on the following four indices: (i) a Work System-

Index; (ii) a Skill Index ; (iii) an Incentive Index; and (iv) a composite index describ-

ing an individual’s overall involvement in HPWOs, which will be referred to as the

HPWO Scale. A detailed description of the construction of these indices together

with descriptive statistics for all components is provided in the Appendix.

The Work System-Index aims to measure the opportunity of workers to partici-

pate in substantive decision-making and the degree of autonomy of workers concern-

ing the way they perform their job. The index is based on four main components: the

autonomy of an individual in decision-making, the degree of horizontal and vertical

communication, team-work, and a job design that involves job rotation. The index

for the autonomy of an individual in decision-making is based on the responses of a

worker to the questions concerning the discretion of a worker to choose or change the

order of tasks, the methods of work, and the speed or rate of work. In addition, this

index considers whether a worker assesses the quality of his own work and whether

the job involves the solution of unforeseen problems by the worker himself. Based

on this information, an autonomy index has been derived as the sum of these five

dummy-variables divided by five.12

Conditional on being able to discuss working conditions within the workplace of

an individual in general, the second component of the Work System-Index, the index

for the degree of horizontal and vertical communication, is based on the responses to

five questions concerning the exchange of views and problems with colleagues, supe-

riors, and/or staff representatives. Furthermore, this index includes information on

whether this exchange of view takes place on a regular and/or formal basis. Similar

to the autonomy index, the communication index varies between 0 and 1. Those

individuals, who indicate that they are not able to discuss working conditions within

the workplace in general, have been assigned a 0 for all components of this index.

The last two components of the Work System-Index describe whether the job of an

individual involves team-work and job rotation. Based on the indices measuring the

autonomy of an individual in decision-making, the extent of vertical and horizontal

communication, team work and job rotation, a composite index describing the in-

volvement of an individual in a flexible work system is derived as the sum of these

four components divided by 4. This final Work System-Index ranges between 0 and

12It should be noted that I experimented with different procedures to derive the indices described
in this section. For example, I created the indices using a principal component analysis. The basic
results presented below, however, are very robust towards a change in the statistical procedure of
constructing the different indices.
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1.

The ESWC also allows me to analyze the incidence of human resource practices

that support the functioning of flexible workplace systems. As noted in the intro-

duction, innovative work systems are often accompanied by incentive systems that

encourage employees to participate in HPWOs and human resource management

practices that ensure an appropriately skilled workforce.

In order to take over responsibilities, to perform multiple tasks and to be able to

react in a flexible way to a changing environment, workers need the appropriate skills

to do so. In principle, a firm can follow two strategies to ensure that its workforce

has the necessary skills to work in a HPWO: It can hire workers with the appropriate

skills and/or it can provide incumbent workers with training that allows them to

obtain the skills needed to work in a flexible organization. Unfortunately, the ESWC

only allows to construct a variable indicating whether an individual participated in

employer provided training. Therefore, the skill-index is derived from information

on the number of days of training paid for or provided by the employer in the past 12

month. Similar to the all other indices used in the empirical analysis, the skill-index

has been standardized to values between 0 and 1.

A firm using flexible work systems has to provide workers with incentives to par-

ticipate in these systems. In particular, the firm has to give its workers incentives to

invest in the skills necessary to work in these innovative systems, to provide discre-

tionary effort, and to make decisions that are in the interest of the firm. One way

to give workers incentives to participate in flexible work systems is the installation

of various forms of pay for performance systems. The ESWC provides substantial

information on the components of the wages of the individuals sampled. Based on

information about whether an individual participates in profit-sharing schemes, re-

ceives income from company shares, or receives group bonuses, an incentive-index

is derived that takes values between 0 and 1.

Finally, I derived a composite index of the involvement of an individual in HP-

WOs, which is defined as the sum of the Work System-Index, the Skill Index, and

the Incentive Index divided by three. The resulting HPWO Scale varies between 0

and 1, and is rising with an increasing involvement of an individual in innovative

workplace organizations.

Descriptive statistics of the four different indices for the sample used in this chap-

ter are provided in Table 2. The average value of the work-system index across the

10



15 countries is 0.562. The Scandinavian countries Denmark, Finland, and Sweden

together with UK, Ireland, Austria, the Netherlands, and Luxembourg show values

of the work-system index that are above this average. Workers in the Southern

European countries Greece, Portugal, Spain, and Italy followed by workers from

Germany show a relatively low involvement in flexible work systems. Based on the

skill-index, the UK, Denmark, and Spain rank highest, and Greece, Italy, Belgium,

France, and Germany rank lowest as far as employer-provided training is concerned.

The calculated incentive index indicates that incentive payments are most common

in the UK, Finland, Sweden, and France, whereas only few workers in the Southern

European countries of Portugal, Greece, and Spain as well as workers from Denmark

receive some type of incentive payments.

The composite HPWO-scale suggests that innovative workplace organizations

appear to be more common in the Scandinavian countries, the UK, Ireland, the

Netherlands, Austria, and Luxembourg if compared to the Southern European coun-

tries, Belgium, France, and Germany; the lowest dissemination of HPWOs is ob-

served in the Southern European countries of Greece, Portugal, Spain, and Italy.

These rankings largely confirm those reported by the OECD (1999).

5 Estimation Results

Table 3 shows the results obtained from estimating different specifications of equa-

tion (3) for the pooled sample of all 15 European member countries using an ordered

probit model. The specification in column (1) of Table 3 includes only the compos-

ite HPWO-scale described in the last section and 14 country dummies. Column (2)

adds to this benchmark specification a series of variables describing the socioeco-

nomic and occupational background of an individual, column (3) controls in addition

for firm characteristics, and in column (4) income variables are added as additional

controls.13

The HPWO-scale shows a highly significant positive effect on job satisfaction

for all specifications shown in Table 3. Note further, that the sequential inclusion

of additional controls does not affect the estimated coefficient on the HPWO-scale

significantly. Overall, the other control variables are in line with previous studies on

13F-Tests indicate that the explanatory variables other than the composite HPWO-scale are
jointly significant.
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the determinants of job satisfaction. Age has an U-shaped effect on job satisfaction,

and working more hours, working on Saturdays and/or Sundays, working in shifts

and having a fixed-term contract have significant negative effects on job satisfaction.

Being employed in small firms, as supervisor, manager, clerk, or service worker

affects job satisfaction positively. The estimated coefficients on the income variables

have the expected signs, but are not statistically significant at conventional levels.

Panel A of Table 4 reports the estimation results when estimating equation (3)

separately for each country, using a specification that corresponds to the specification

shown in column (3) of Table 3. For all countries the estimated coefficient on the

HPWO-scale is positive, indicating that a higher involvement in HPWOs increases

job satisfaction. For 10 out of the 15 countries the estimated coefficient is statistically

significant at least at the 5%-level, and for Greece the coefficient is statistically

significant at the 10%-level. For workers in Belgium, Ireland, Italy, and Portugal

the HPWO-scale does not have a statistically significant effect on job satisfaction.

To investigate whether the increased job satisfaction obtained by being involved

in HPWOs is due to the use of innovative work systems or due to supporting human

resource practices in more detail, Panel B of Table 4 reports the results from esti-

mating equation (3) using the Work System Index, the Skill Index, and the Incentive

Index instead of the composite HPWO-scale. Note that the three indices enter the

estimation equation jointly, i.e. each column reported in Panel B refers to a separate

regression.14

The results in Panel B of Table 4 show that being involved in flexible workplace

systems has positive effects on job satisfaction across all countries, and in the major-

ity of cases the coefficients are statistically significant. Concerning the supporting

human resource practices the results are less strong. With the exception of France,

Greece, and Spain the point estimates of the effect of the skill index on job satis-

faction are positive for all countries. In many cases, however, the coefficients are

estimated very imprecisely, being statistically significant only for workers in Den-

mark, Germany, the Netherlands as well as for the pooled sample. For the incentive

index the results are even weaker and more heterogeneous. Only for Portuguese

workers the estimated coefficient is statistically significant negative at the 5%-level.

Panels B of Table 4 indicates that the positive effect of being involved in HPWOs

14I also estimated the same models with the three indices entering the estimation equation
separately. The estimation results, which are available upon request, do not differ very much to
those reported in Panel B of Table 4.
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is mainly driven by flexible work systems rather than by an increased involvement

in employer provided training in incentive schemes. It remains unclear, which com-

ponents of flexible work systems are valued most by the workers. Panel C of Table 4

aims to investigate this question in more detail by showing the effects of the differ-

ent components of the Work System Index on job satisfaction. The results depicted

in Panel C are again obtained from a specification that corresponds to column (3)

of Table 3 with the four components of the Work System Index, i.e. the Auton-

omy Index, the Communication Index, Team Work, and Job Rotation entering the

equation jointly.

With the exception of workers in Greece, a higher level of vertical and horizontal

communication increases the job satisfaction of workers significantly in all countries.

A higher autonomy in the way a worker can perform his job also has a positive effect

on job satisfaction in all countries, even though the coefficients are estimated less

precisely than for the communication index, being statistically significant at least

on a 5%-level for workers in Austria, Denmark, Finland, Greece, the Netherlands

and Sweden, and at least on a 10%-level for workers in Italy, Spain, and the UK.

Panel C of Table 4 further shows that being involved in team work or job rotation

does not contribute significantly to the positive effect of innovative work systems on

job satisfaction.

Overall, the estimation results confirm the notion that flexible work systems

have a positive direct effect on the welfare of the workers involved in these systems.

The workers value in particular more autonomy over how to perform their tasks,

the opportunity to participate in decision-making, and increased communication

with co-workers. The results further confirm the importance of procedural utility as

defined by Frey, Benz, and Stutzer (2002).

6 Summary

In the last decade, an increasing number of firms changed their organization of work

towards so-called High Performance Workplace Organizations (HPWO). These HP-

WOs are characterized by flat hierarchy structures, job rotation, self-responsible

teams, multi-tasking, a greater involvement of lower-level employees in decision-

making, the replacement of vertical by horizontal communication channels, and

complementary human resource management practices that give employees the ap-

13



propriate incentives to participate in decision-making through the use of alternative

payment schemes and increased employer provided training.

The main premise of HPWOs is that firms can achieve higher flexibility, higher

product quality, and higher performance while remaining cost competitive by in-

ducing workers to work harder and using the skills and information of their employ-

ees more effectively through moving decision authorities closer to those who have

the relevant information. It has further been hypothesized that HPWOs are “win-

win” systems that do not only benefit employers but also their employees through

higher wages and increased job satisfaction. Theoretical and empirical studies in

ergonomics, sociology, psychology and occupational medicine, however, suggest that

several features of HPWOs may have detrimental effects on workers by increasing

work-related health problems and the risk of occupational hazards.

Using individual data from the European Survey on Working Conditions (ESWC)

covering all EU member states, this study aimed at contributing to our understand-

ing of the effects of HPWOs on worker’s overall utility from working by investigating

the effects of being involved in innovative workplace systems on job satisfaction.

The estimation results unambiguously show that a higher involvement in HPWOs

is associated with higher job satisfaction; hence, these organizational innovations

increase employee’s overall utility from working. The results further suggest that

this positive effect is dominated by the involvement of workers in flexible work

systems, indicating that workers particularly value the opportunities associated with

these systems, such as increased autonomy over how to perform their tasks, the

opportunity to participate in decision-making, and increased communication with

co-workers. Compared to these components of flexible work systems, being involved

in team work and job rotations as well as supporting human resource practices

appears to contribute relatively little to the increased job satisfaction from being

involved in HPWOs.

14
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Table 1: Job Satisfaction in the European Union

Country Not at all Not very Fairly Very Mean Obs.
Satisfied Satisfied Satisfied Satisfied (S.D.)

Austria 0.010 0.106 0.499 0.385 2.258 763
(0.682)

Belgium 0.032 0.094 0.561 0.313 2.155 765
(0.716)

Denmark 0.011 0.039 0.412 0.538 2.475 881
(0.630)

Finland 0.013 0.057 0.651 0.279 2.195 607
(0.593)

France 0.048 0.175 0.602 0.175 1.904 846
(0.730)

Germany 0.020 0.128 0.602 0.250 2.082 891
(0.673)

Greece 0.051 0.261 0.548 0.140 1.777 376
(0.746)

Ireland 0.008 0.049 0.445 0.498 2.433 744
(0.626)

Italy 0.045 0.178 0.601 0.175 1.906 652
(0.726)

Luxembourg 0.015 0.105 0.616 0.264 2.128 286
(0.644)

Netherlands 0.021 0.096 0.403 0.480 2.341 915
(0.739)

Spain 0.042 0.192 0.621 0.144 1.869 762
(0.698)

Portugal 0.034 0.162 0.688 0.116 1.886 687
(0.634)

Sweden 0.051 0.103 0.565 0.280 2.074 719
(0.764)

UK 0.032 0.061 0.508 0.399 2.273 799
(0.717)

EU-15 0.033 0.130 0.568 0.269 2.074 10,693
(0.724)

Source: ESWC, 2000; own calculations.
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Table 2: Indices of Involvement in HPWOs

Country Work System Skill Incentive HPWO
Index Index Index Scale

Austria 0.602 0.012 0.028 0.214
Belgium 0.553 0.008 0.030 0.197
Denmark 0.617 0.016 0.018 0.217
Finland 0.570 0.010 0.066 0.215
France 0.548 0.008 0.060 0.205
Germany 0.522 0.008 0.032 0.187
Greece 0.477 0.006 0.019 0.167
Ireland 0.649 0.012 0.025 0.228
Italy 0.497 0.006 0.034 0.179
Luxembourg 0.596 0.013 0.040 0.216
Netherlands 0.660 0.013 0.041 0.238
Spain 0.488 0.016 0.022 0.176
Portugal 0.487 0.011 0.003 0.167
Sweden 0.570 0.010 0.062 0.214
UK 0.675 0.017 0.064 0.252

EU-15 0.562 0.011 0.042 0.205

Source: ESWC, 2000; own calculations.
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Table 3: HPWO and Job Satisfaction: Results for the European Union

(1) (2) (3) (4)

HPWO Scale 1.154*** 1.160*** 1.235*** 1.366***
(0.177) (0.196) (0.199) (0.224)

Age - -0.022* -0.020 -0.029**
(0.013) (0.013) (0.014)

Age2/100 - 0.030* 0.027* 0.042**
(0.016) (0.016) (0.018)

Job Tenure - -0.007 -0.005 -0.010
(0.007) (0.007) (0.008)

Job Tenure2/100 - 0.027 0.024 0.038
(0.022) (0.023) (0.024)

Hours of Work - -0.007*** -0.007*** -0.005**
(0.002) (0.002) (0.002)

Worked more than 10 hours - -0.004 -0.004 -0.004
(0.004) (0.004) (0.004)

Worked Saturday and/or Sunday - -0.111*** -0.134*** -0.156***
(0.039) (0.040) (0.044)

Shift Work - -0.203*** -0.160*** -0.200***
(0.048) (0.050) (0.054)

Fixed-term Contract - -0.114* -0.120** -0.124*
(0.060) (0.060) (0.066)

Supervisor - 0.105** 0.114** 0.086
(0.053) (0.053) (0.062)

Work with PC - -0.046 -0.022 0.012
(0.046) (0.047) (0.054)

Married - 0.056 0.051 -0.002
(0.041) (0.041) (0.044)

Female - 0.032 -0.002 0.034
(0.041) (0.043) (0.049)

Children below Age 15 - 0.006 0.006 0.037
(0.023) (0.023) (0.025)

Manager - 0.418*** 0.407*** 0.346***
(0.057) (0.063) (0.072)

Clerk - 0.347*** 0.337*** 0.340***
(0.066) (0.070) (0.078)

Service Worker - 0.274*** 0.217*** 0.165**
(0.060) (0.065) (0.072)

Elementary Worker - -0.006 0.018 -0.002
(0.057) (0.060) (0.065)

Income: Low-Medium - - - -0.115*
(0.062)

Income: Medium-High - - - 0.011
(0.068)

Income: Highest - - - 0.097
(0.081)

State-owned Firm - - 0.126* 0.120
(0.065) (0.076)

Firm Size: 1-9 - - 0.231*** 0.250***
(0.061) (0.067)

Firm Size: 10-49 - - 0.071 0.099
(0.058) (0.063)

Firm Size: 50-99 - - -0.032 -0.049
(0.067) (0.074)

Firm Size: 100-249 - - -0.025 0.026
(0.071) (0.080)

5 Industry Dummies No No Yes Yes
14 Country Dummies Yes Yes Yes Yes

(0.064) (0.072)
Observations 10,693 10,693 10,693 8,774

Notes: Results from Ordered Probit Models. *: Significant at the 90% confidence level. **: Significant at the 95%
confidence level. ***: Significant at the 99% confidence level. All regressions include 14 country dummies.21
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7 Appendix: Variable Definition and Descriptive
Statistics
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Appendix Table 1 Variable Definition

Variable Definition

Job Satisfaction Ordinal variable that equals 0 if respondent is not at all
satisfied, 1 if he is not very satisfied, 2 if he is fairly
satisfied, and 3 if he is very satisfied with the working
conditions in the main job.

Work System Index Index variable describing the extent to which the respondent
has autonomy in decision-making, the degree of vertical and
horizontal communication, and the design of the workplace.

Skill Index Index variable describing the extent to which the respondent
participated in employer provided training (see chapter 2).

Incentive Index Index variable describing the extent to which the respondent
participates in performance-related payment schedules.

HPWO Scale Index variable using the Work System Index, the Skill Index
and the Incentive Index.

Age Age of respondent measured in years.

Job Tenure Number of years a respondent has been employed in his/her
present main job.

Usual Hours of Work Number of hours a respondent usually works per week.

Days Worked more than 10 Hours Number of days a respondent works more than 10 hours a day.

Work Saturday or Sunday Dummy variable that equals 1 if the respondent usually works
at least one day per month on Saturdays or Sundays,
0 otherwise.

Shift Work Dummy variable that equals 1 if the respondent works in shifts,
0 otherwise.

Fixed-term Contract Dummy variable that equals 1 if the respondent is employed
on a fixed-term contract, 0 otherwise.

Supervisor Dummy variable that equals 1 if the respondent supervises
other workers, 0 otherwise.

Work with PC Dummy variable that equals 1 if the respondent works at least
1/4 of his working time with personal computers, 0 otherwise.

Married Dummy variable that equals 1 if the respondent is married or
cohabitating, 0 otherwise.

Female Dummy variable that equals 1 if the respondent is female,
0 otherwise.

Number of Children below Age 15 Number of children below age 15 living in the household
ofthe respondent.
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Appendix Table 1 continued: Variable Definition

Variable Definition

Manager/Professional/Technician Dummy variable that equals 1 if the respondent is employed
as manager, legislator, senior official, professional,
technician or associate professional, 0 otherwise.

Clerk Dummy variable that equals 1 if the respondent is employed
as clerk, 0 otherwise.

Service-Worker Dummy variable that equals 1 if the respondent is employed
as service worker or shop and market sales worker,
0 otherwise.

Craft Dummy variable that equals 1 if the respondent is employed
as craft or related trade worker, 0 otherwise.

Elementary Worker Dummy variable that equals 1 if the respondent is employed in an
elementary occupation, 0 otherwise.

Income: Low-Medium Income of the respondent is in the low-medium bracket of a
4 scale harmonized income scale ranging from lowest to highest.

Income: Medium-High Income of the respondent is in the medium-high bracket of a
4 scale harmonized income scale ranging from lowest to highest.

Income: Highest Income of the respondent is in the highest bracket of a
4 scale harmonized income scale ranging from lowest to highest.

State-owned Firm Dummy variable that equals 1 if the respondent is employed in a
state-owned company, 0 otherwise.

Firm Size: 2-9 Dummy variable that equals 1 if the respondent is employed in an
establishment with 2 to 9 workers, 0 otherwise.

Firm Size: 10-49 Dummy variable that equals 1 if the respondent is employed in an
establishment with 10 to 49 workers, 0 otherwise.

Firm Size: 50-99 Dummy variable that equals 1 if the respondent is employed in an
establishment with 50 to 99 workers, 0 otherwise.

Firm Size: 100-249 Dummy variable that equals 1 if the respondent is employed in an
establishment with 100 to 249 workers, 0 otherwise.

Firm Size: more than 249 Dummy variable that equals 1 if the respondent is employed in an
establishment with more than 249, 0 otherwise.

Manufacturing Dummy variable that equals 1 if the firm is in the manufacturing
sector, 0 otherwise.

Construction Dummy variable that equals 1 if the firm is in the construction
sector, 0 otherwise.

Retail Trade Dummy variable that equals 1 if the firm is in the wholesale and
retail trade, repair of motorvehicels, and personal and household
goods, 0 otherwise.

Transport/Communication Dummy variable that equals 1 if the firm is in the transport,
storage, or communication sector, 0 otherwise.

Financial Services Dummy variable that equals 1 if the firm is in the financial
service sector, real estate. or renting and business activities,
0 otherwise.

Other Services Dummy variable that equals 1 if the firm is in the hotels and
restaurants sector, education, health and social work, or other
personal services, 0 otherwise.

26



A
p
p
e
n
d
ix

T
a
b
le

2
D

es
cr

ip
ti

ve
S
ta

ti
st

ic
s

A
us

tr
ia

B
el

gi
um

D
en

m
ar

k
F
in

la
nd

Fr
an

ce
G

er
m

an
y

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

Jo
b

Sa
ti

sf
ac

ti
on

2.
28

6
0.

67
6

2.
14

0
0.

73
1

2.
48

9
0.

61
6

2.
17

8
0.

59
8

1.
91

6
0.

74
7

2.
07

4
0.

67
5

W
or

k
Sy

st
em

In
de

x
0.

59
8

0.
24

7
0.

59
0

0.
20

8
0.

70
2

0.
19

2
0.

65
3

0.
20

0
0.

57
7

0.
22

2
0.

54
9

0.
21

7
Sk

ill
In

de
x

0.
01

0
0.

03
6

0.
00

8
0.

03
3

0.
01

8
0.

04
6

0.
00

9
0.

02
6

0.
00

7
0.

03
3

0.
00

7
0.

02
6

In
ce

nt
iv

e
In

de
x

0.
02

1
0.

07
7

0.
02

6
0.

11
4

0.
01

8
0.

08
3

0.
05

0
0.

13
3

0.
04

9
0.

14
9

0.
02

4
0.

09
8

H
P

W
O

Sc
al

e
0.

12
6

0.
06

5
0.

12
5

0.
06

5
0.

15
0

0.
06

2
0.

14
5

0.
06

8
0.

12
9

0.
07

6
0.

11
5

0.
06

1
A

ge
36

.5
33

10
.2

18
37

.0
22

10
.1

64
39

.1
09

11
.2

80
37

.9
69

10
.9

60
37

.1
02

9.
79

9
39

.3
29

10
.7

47
Jo

b
T
en

ur
e

11
.6

96
9.

08
6

9.
93

6
9.

34
3

11
.1

89
10

.0
90

8.
09

5
8.

77
4

9.
41

6
8.

83
7

7.
78

3
7.

50
5

U
su

al
H

ou
rs

of
W

or
k

37
.0

46
10

.5
69

35
.7

23
10

.2
87

36
.2

47
9.

09
6

39
.4

09
12

.2
01

36
.9

03
9.

00
2

36
.1

63
10

.5
63

D
ay

s
W

or
ke

d
m

or
e

th
an

10
H

ou
rs

2.
17

6
4.

86
8

1.
64

4
4.

33
1

1.
86

4
4.

09
9

2.
32

1
4.

01
4

2.
35

8
5.

49
5

1.
88

7
4.

55
6

W
or

k
Sa

tu
rd

ay
or

Su
nd

ay
0.

50
9

0.
50

0
0.

44
8

0.
49

8
0.

43
4

0.
49

6
0.

47
6

0.
50

0
0.

51
2

0.
50

0
0.

47
7

0.
50

0
F
ix

ed
-t

er
m

C
on

tr
ac

t
0.

05
8

0.
23

3
0.

05
9

0.
23

5
0.

06
0

0.
23

8
0.

11
7

0.
32

2
0.

09
2

0.
28

9
0.

08
5

0.
27

9
Sh

ift
W

or
k

0.
12

8
0.

33
5

0.
23

1
0.

42
2

0.
08

4
0.

27
8

0.
25

0
0.

43
4

0.
19

7
0.

39
8

0.
19

3
0.

39
5

Su
pe

rv
is

or
0.

20
6

0.
40

5
0.

16
5

0.
37

1
0.

20
3

0.
40

3
0.

11
4

0.
31

8
0.

14
2

0.
34

9
0.

16
7

0.
37

3
W

or
k

w
it

h
P

C
0.

39
8

0.
49

0
0.

48
1

0.
50

0
0.

53
0

0.
49

9
0.

49
3

0.
50

0
0.

42
9

0.
49

5
0.

37
3

0.
48

4
M

ar
ri

ed
0.

64
4

0.
47

9
0.

69
4

0.
46

1
0.

73
2

0.
44

3
0.

64
7

0.
47

8
0.

69
3

0.
46

2
0.

66
9

0.
47

1
Fe

m
al

e
0.

53
5

0.
49

9
0.

39
2

0.
48

9
0.

46
3

0.
49

9
0.

43
7

0.
49

6
0.

43
3

0.
49

6
0.

43
0

0.
49

5
N

um
be

r
of

C
hi

ld
re

n
be

lo
w

A
ge

15
1.

66
2

0.
89

5
1.

82
6

1.
03

3
1.

83
1

0.
94

5
1.

83
9

0.
98

0
1.

79
3

0.
97

3
1.

48
8

0.
76

6
M

an
ag

er
/P

ro
fe

ss
io

na
l/

T
ec

hn
ic

ia
n

0.
16

3
0.

36
9

0.
27

6
0.

44
7

0.
44

3
0.

49
7

0.
25

9
0.

43
8

0.
30

1
0.

45
9

0.
24

6
0.

43
1

C
le

rk
0.

19
7

0.
39

8
0.

22
6

0.
41

9
0.

15
1

0.
35

8
0.

10
9

0.
31

2
0.

16
0

0.
36

6
0.

15
7

0.
36

4
Se

rv
ic

e-
W

or
ke

r
0.

28
3

0.
45

1
0.

12
7

0.
33

3
0.

11
2

0.
31

6
0.

16
3

0.
37

0
0.

17
6

0.
38

1
0.

16
3

0.
36

9
C

ra
ft

0.
19

4
0.

39
6

0.
12

8
0.

33
4

0.
14

0
0.

34
7

0.
23

1
0.

42
2

0.
17

5
0.

38
0

0.
28

1
0.

45
0

E
le

m
en

ta
ry

W
or

ke
r

0.
16

4
0.

37
0

0.
24

3
0.

42
9

0.
15

4
0.

36
2

0.
23

9
0.

42
7

0.
18

8
0.

39
1

0.
15

4
0.

36
1

St
at

e-
ow

ne
d

F
ir

m
0.

03
8

0.
19

1
0.

10
5

0.
30

6
0.

26
2

0.
44

0
0.

07
6

0.
26

5
0.

11
6

0.
32

0
0.

07
6

0.
26

6
F
ir

m
Si

ze
:

1-
9

0.
43

0
0.

49
5

0.
25

1
0.

43
4

0.
17

0
0.

37
6

0.
32

3
0.

46
8

0.
35

6
0.

47
9

0.
30

1
0.

45
9

F
ir

m
Si

ze
:

10
-4

9
0.

28
0

0.
45

0
0.

29
8

0.
45

8
0.

31
9

0.
46

6
0.

32
1

0.
46

7
0.

30
1

0.
45

9
0.

32
9

0.
47

0
F
ir

m
Si

ze
:

50
-9

9
0.

08
4

0.
27

7
0.

11
6

0.
32

1
0.

15
2

0.
35

9
0.

10
5

0.
30

7
0.

09
0

0.
28

6
0.

10
4

0.
30

6
F
ir

m
Si

ze
:

10
0-

24
9

0.
09

0
0.

28
7

0.
10

5
0.

30
6

0.
12

8
0.

33
5

0.
12

2
0.

32
7

0.
10

5
0.

30
7

0.
10

1
0.

30
2

F
ir

m
Si

ze
:

m
or

e
th

an
24

9
0.

11
5

0.
32

0
0.

23
0

0.
42

1
0.

23
0

0.
42

1
0.

12
9

0.
33

5
0.

14
8

0.
35

5
0.

16
5

0.
37

1
M

an
uf

ac
tu

ri
ng

0.
24

9
0.

43
3

0.
20

4
0.

40
3

0.
23

6
0.

42
5

0.
35

3
0.

47
8

0.
23

6
0.

42
5

0.
23

5
0.

42
4

C
on

st
ru

ct
io

n
0.

10
5

0.
30

7
0.

05
8

0.
23

3
0.

05
1

0.
22

0
0.

08
1

0.
27

3
0.

06
9

0.
25

3
0.

15
0

0.
35

8
R

et
ai

l
T
ra

de
0.

26
1

0.
43

9
0.

20
7

0.
40

5
0.

15
8

0.
36

5
0.

12
7

0.
33

3
0.

22
9

0.
42

1
0.

23
1

0.
42

2
T
ra

ns
po

rt
/C

om
m

un
ic

at
io

n
0.

05
5

0.
22

8
0.

13
1

0.
33

7
0.

08
5

0.
27

9
0.

12
9

0.
33

5
0.

07
2

0.
25

9
0.

07
0

0.
25

5
F
in

an
ci

al
Se

rv
ic

es
0.

11
1

0.
31

5
0.

13
3

0.
34

0
0.

13
6

0.
34

3
0.

15
3

0.
36

0
0.

12
2

0.
32

7
0.

06
8

0.
25

3
O

th
er

Se
rv

ic
es

0.
21

9
0.

41
4

0.
26

8
0.

44
3

0.
33

4
0.

47
2

0.
15

5
0.

36
2

0.
27

2
0.

44
5

0.
24

6
0.

43
1

O
bs

er
va

ti
on

s
76

3
76

5
88

1
60

7
84

6
89

1

27



A
p
p
e
n
d
ix

T
a
b
le

2
co

n
ti

n
u
e
d
:

D
es

cr
ip

ti
ve

S
ta

ti
st

ic
s

G
re

ec
e

Ir
el

an
d

It
al

y
L
ux

em
bo

ur
g

T
he

N
et

he
rl
an

ds

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

Jo
b

Sa
ti

sf
ac

ti
on

1.
77

9
0.

73
9

2.
40

9
0.

64
6

1.
94

8
0.

72
7

2.
10

8
0.

64
8

2.
34

3
0.

75
9

W
or

k
Sy

st
em

In
de

x
0.

45
0

0.
24

1
0.

61
1

0.
24

4
0.

55
3

0.
21

5
0.

59
5

0.
23

1
0.

70
4

0.
18

8
Sk

ill
In

de
x

0.
00

7
0.

03
0

0.
01

1
0.

04
5

0.
00

7
0.

02
3

0.
01

4
0.

05
2

0.
01

4
0.

05
6

In
ce

nt
iv

e
In

de
x

0.
01

6
0.

07
6

0.
02

3
0.

10
2

0.
03

3
0.

12
0

0.
02

2
0.

09
3

0.
03

5
0.

11
0

H
P

W
O

Sc
al

e
0.

09
4

0.
06

4
0.

13
0

0.
07

2
0.

11
9

0.
06

5
0.

12
9

0.
07

1
0.

15
3

0.
07

4
A

ge
33

.5
98

9.
66

2
35

.2
26

11
.1

75
37

.1
26

10
.3

28
36

.6
54

9.
00

2
37

.5
80

10
.3

03
Jo

b
T
en

ur
e

7.
19

4
7.

58
9

6.
84

3
7.

75
1

11
.0

60
9.

14
0

11
.6

78
8.

88
6

6.
28

2
7.

05
2

U
su

al
H

ou
rs

of
W

or
k

38
.9

23
11

.4
73

38
.1

52
11

.9
86

39
.4

08
9.

22
3

37
.8

11
9.

51
3

32
.5

43
11

.9
86

D
ay

s
W

or
ke

d
m

or
e

th
an

10
H

ou
rs

2.
74

7
6.

42
9

2.
43

8
5.

03
0

1.
87

0
4.

34
7

1.
39

5
3.

83
1

1.
72

7
4.

05
9

W
or

k
Sa

tu
rd

ay
or

Su
nd

ay
0.

58
5

0.
49

3
0.

52
6

0.
50

0
0.

54
6

0.
49

8
0.

50
3

0.
50

1
0.

42
1

0.
49

4
F
ix

ed
-t

er
m

C
on

tr
ac

t
0.

09
0

0.
28

7
0.

07
4

0.
26

2
0.

04
9

0.
21

6
0.

05
2

0.
22

3
0.

11
4

0.
31

8
Sh

ift
W

or
k

0.
19

9
0.

40
0

0.
21

5
0.

41
1

0.
23

8
0.

42
6

0.
17

5
0.

38
0

0.
14

2
0.

34
9

Su
pe

rv
is

or
0.

12
2

0.
32

8
0.

22
7

0.
41

9
0.

16
9

0.
37

5
0.

18
9

0.
39

2
0.

18
0

0.
38

5
W

or
k

w
it

h
P

C
0.

29
5

0.
45

7
0.

44
6

0.
49

7
0.

50
0

0.
50

0
0.

42
7

0.
49

5
0.

63
4

0.
48

2
M

ar
ri

ed
0.

60
4

0.
49

0
0.

57
8

0.
49

4
0.

58
9

0.
49

2
0.

77
3

0.
42

0
0.

67
2

0.
47

0
Fe

m
al

e
0.

43
1

0.
49

6
0.

50
1

0.
50

0
0.

37
1

0.
48

3
0.

39
2

0.
48

9
0.

47
3

0.
50

0
N

um
be

r
of

C
hi

ld
re

n
be

lo
w

A
ge

15
1.

63
0

0.
88

5
1.

94
4

1.
18

5
1.

46
9

0.
77

4
1.

91
6

0.
96

2
1.

62
8

0.
95

6
M

an
ag

er
/P

ro
fe

ss
io

na
l/

T
ec

hn
ic

ia
n

0.
17

8
0.

38
3

0.
28

1
0.

45
0

0.
24

1
0.

42
8

0.
29

0
0.

45
5

0.
40

2
0.

49
1

C
le

rk
0.

21
3

0.
41

0
0.

14
2

0.
35

0
0.

27
3

0.
44

6
0.

21
3

0.
41

0
0.

17
3

0.
37

8
Se

rv
ic

e-
W

or
ke

r
0.

19
7

0.
39

8
0.

23
0

0.
42

1
0.

14
9

0.
35

6
0.

09
1

0.
28

8
0.

12
9

0.
33

5
C

ra
ft

0.
22

6
0.

41
9

0.
10

6
0.

30
8

0.
20

9
0.

40
7

0.
22

4
0.

41
8

0.
11

1
0.

31
5

E
le

m
en

ta
ry

W
or

ke
r

0.
18

6
0.

39
0

0.
24

1
0.

42
8

0.
12

9
0.

33
5

0.
18

2
0.

38
6

0.
18

5
0.

38
8

St
at

e-
ow

ne
d

F
ir

m
0.

09
6

0.
29

5
0.

09
3

0.
29

0
0.

10
4

0.
30

6
0.

20
3

0.
40

3
0.

01
7

0.
13

1
F
ir

m
Si

ze
:

1-
9

0.
44

7
0.

49
8

0.
29

2
0.

45
5

0.
37

1
0.

48
3

0.
22

7
0.

42
0

0.
12

6
0.

33
2

F
ir

m
Si

ze
:

10
-4

9
0.

30
6

0.
46

1
0.

35
8

0.
48

0
0.

28
4

0.
45

1
0.

25
5

0.
43

7
0.

25
7

0.
43

7
F
ir

m
Si

ze
:

50
-9

9
0.

08
0

0.
27

1
0.

09
8

0.
29

8
0.

09
8

0.
29

8
0.

07
3

0.
26

1
0.

14
4

0.
35

2
F
ir

m
Si

ze
:

10
0-

24
9

0.
10

4
0.

30
5

0.
11

4
0.

31
8

0.
09

7
0.

29
6

0.
10

5
0.

30
7

0.
19

1
0.

39
4

F
ir

m
Si

ze
:

m
or

e
th

an
24

9
0.

06
4

0.
24

5
0.

13
8

0.
34

6
0.

15
0

0.
35

8
0.

33
9

0.
47

4
0.

28
2

0.
45

0
M

an
uf

ac
tu

ri
ng

0.
27

7
0.

44
8

0.
25

3
0.

43
5

0.
29

1
0.

45
5

0.
15

0
0.

35
8

0.
18

9
0.

39
2

C
on

st
ru

ct
io

n
0.

03
5

0.
18

3
0.

07
4

0.
26

2
0.

03
7

0.
18

8
0.

12
2

0.
32

8
0.

06
0

0.
23

8
R

et
ai

l
T
ra

de
0.

24
7

0.
43

2
0.

19
0

0.
39

2
0.

19
0

0.
39

3
0.

22
7

0.
42

0
0.

18
3

0.
38

6
T
ra

ns
po

rt
/C

om
m

un
ic

at
io

n
0.

12
0

0.
32

5
0.

09
9

0.
29

9
0.

10
7

0.
31

0
0.

11
2

0.
31

6
0.

09
5

0.
29

3
F
in

an
ci

al
Se

rv
ic

es
0.

09
8

0.
29

8
0.

13
6

0.
34

3
0.

14
0

0.
34

7
0.

13
3

0.
34

0
0.

21
0

0.
40

7
O

th
er

Se
rv

ic
es

0.
22

3
0.

41
7

0.
24

9
0.

43
3

0.
23

5
0.

42
4

0.
25

5
0.

43
7

0.
26

3
0.

44
1

O
bs

er
va

ti
on

s
37

6
74

4
65

2
28

6
91

5

28



A
p
p
e
n
d
ix

T
a
b
le

2
co

n
ti

n
u
e
d
:

D
es

cr
ip

ti
ve

S
ta

ti
st

ic
s

P
or

tu
ga

l
Sp

ai
n

Sw
ed

en
U

K
E
U

-1
5

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

Jo
b

Sa
ti

sf
ac

ti
on

1.
88

5
0.

62
0

1.
87

7
0.

69
2

2.
11

0
0.

75
0

2.
23

3
0.

76
5

2.
13

9
0.

72
5

W
or

k
Sy

st
em

In
de

x
0.

44
3

0.
26

7
0.

49
9

0.
21

8
0.

62
5

0.
19

0
0.

64
3

0.
23

4
0.

59
4

0.
23

2
Sk

ill
In

de
x

0.
00

7
0.

04
3

0.
01

6
0.

07
1

0.
01

1
0.

04
3

0.
01

4
0.

04
2

0.
01

1
0.

04
3

In
ce

nt
iv

e
In

de
x

0.
00

3
0.

02
9

0.
01

7
0.

07
8

0.
05

3
0.

13
3

0.
04

6
0.

14
9

0.
03

0
0.

11
0

H
P

W
O

Sc
al

e
0.

08
9

0.
06

4
0.

11
0

0.
07

7
0.

14
2

0.
07

0
0.

14
5

0.
08

2
0.

12
8

0.
07

2
A

ge
35

.6
14

11
.1

69
37

.2
48

11
.3

58
38

.7
19

11
.9

57
37

.3
14

11
.6

56
37

.2
72

10
.8

50
Jo

b
T
en

ur
e

8.
95

7
8.

46
4

7.
74

0
8.

49
4

8.
61

8
9.

44
7

5.
73

7
6.

71
7

8.
70

9
8.

71
6

U
su

al
H

ou
rs

of
W

or
k

40
.7

39
8.

22
2

39
.0

33
10

.3
77

37
.9

24
8.

95
4

36
.5

04
13

.1
60

37
.2

54
10

.7
38

D
ay

s
W

or
ke

d
m

or
e

th
an

10
H

ou
rs

1.
65

1
4.

91
4

1.
75

3
4.

95
7

2.
37

4
4.

19
0

3.
44

8
6.

86
1

2.
11

6
4.

88
2

W
or

k
Sa

tu
rd

ay
or

Su
nd

ay
0.

44
3

0.
49

7
0.

50
8

0.
50

0
0.

46
9

0.
49

9
0.

61
6

0.
48

7
0.

49
3

0.
50

0
F
ix

ed
-t

er
m

C
on

tr
ac

t
0.

16
6

0.
37

2
0.

30
2

0.
45

9
0.

07
9

0.
27

0
0.

09
1

0.
28

8
0.

10
1

0.
30

1
Sh

ift
W

or
k

0.
10

8
0.

31
0

0.
24

4
0.

43
0

0.
19

2
0.

39
4

0.
26

9
0.

44
4

0.
18

9
0.

39
2

Su
pe

rv
is

or
0.

09
8

0.
29

7
0.

14
6

0.
35

3
0.

17
0

0.
37

6
0.

24
3

0.
42

9
0.

17
2

0.
37

7
W

or
k

w
it

h
P

C
0.

22
4

0.
41

7
0.

30
1

0.
45

9
0.

51
9

0.
50

0
0.

50
6

0.
50

0
0.

44
6

0.
49

7
M

ar
ri

ed
0.

66
5

0.
47

2
0.

61
5

0.
48

7
0.

60
2

0.
49

0
0.

70
3

0.
45

7
0.

65
8

0.
47

4
Fe

m
al

e
0.

52
0

0.
50

0
0.

34
6

0.
47

6
0.

37
3

0.
48

4
0.

44
8

0.
49

8
0.

43
9

0.
49

6
N

um
be

r
of

C
hi

ld
re

n
be

lo
w

A
ge

15
1.

68
1

0.
85

0
1.

53
0

0.
79

2
1.

65
6

0.
94

9
1.

74
0

1.
01

0
1.

70
1

0.
94

7
M

an
ag

er
/P

ro
fe

ss
io

na
l/

T
ec

hn
ic

ia
n

0.
09

5
0.

29
3

0.
12

7
0.

33
4

0.
34

5
0.

47
6

0.
24

3
0.

42
9

0.
26

6
0.

44
2

C
le

rk
0.

10
8

0.
31

0
0.

24
4

0.
43

0
0.

12
0

0.
32

5
0.

17
4

0.
37

9
0.

17
4

0.
37

9
Se

rv
ic

e-
W

or
ke

r
0.

23
4

0.
42

4
0.

20
6

0.
40

5
0.

16
8

0.
37

4
0.

21
0

0.
40

8
0.

17
7

0.
38

2
C

ra
ft

0.
19

2
0.

39
4

0.
23

1
0.

42
2

0.
15

6
0.

36
3

0.
17

6
0.

38
1

0.
18

1
0.

38
5

E
le

m
en

ta
ry

W
or

ke
r

0.
37

1
0.

48
3

0.
19

2
0.

39
4

0.
21

1
0.

40
9

0.
19

6
0.

39
8

0.
20

1
0.

40
1

St
at

e-
ow

ne
d

F
ir

m
0.

08
3

0.
27

6
0.

08
8

0.
28

3
0.

09
5

0.
29

3
0.

04
9

0.
21

6
0.

09
6

0.
29

5
F
ir

m
Si

ze
:

1-
9

0.
41

5
0.

49
3

0.
45

0
0.

49
8

0.
25

0
0.

43
4

0.
25

3
0.

43
5

0.
30

4
0.

46
0

F
ir

m
Si

ze
:

10
-4

9
0.

27
7

0.
44

8
0.

27
7

0.
44

8
0.

34
2

0.
47

5
0.

29
7

0.
45

7
0.

30
2

0.
45

9
F
ir

m
Si

ze
:

50
-9

9
0.

11
5

0.
31

9
0.

07
6

0.
26

5
0.

14
3

0.
35

1
0.

11
4

0.
31

8
0.

11
0

0.
31

2
F
ir

m
Si

ze
:

10
0-

24
9

0.
07

1
0.

25
8

0.
07

3
0.

26
1

0.
10

4
0.

30
6

0.
11

9
0.

32
4

0.
11

1
0.

31
4

F
ir

m
Si

ze
:

m
or

e
th

an
24

9
0.

12
2

0.
32

8
0.

12
3

0.
32

9
0.

16
0

0.
36

7
0.

21
8

0.
41

3
0.

17
4

0.
37

9
M

an
uf

ac
tu

ri
ng

0.
31

9
0.

46
6

0.
20

5
0.

40
4

0.
30

2
0.

45
9

0.
19

9
0.

39
9

0.
24

6
0.

43
0

C
on

st
ru

ct
io

n
0.

12
1

0.
32

6
0.

12
1

0.
32

6
0.

06
8

0.
25

2
0.

07
4

0.
26

2
0.

08
2

0.
27

4
R

et
ai

l
T
ra

de
0.

21
1

0.
40

8
0.

16
9

0.
37

5
0.

15
0

0.
35

8
0.

25
5

0.
43

6
0.

20
1

0.
40

1
T
ra

ns
po

rt
/C

om
m

un
ic

at
io

n
0.

07
1

0.
25

8
0.

06
8

0.
25

2
0.

14
0

0.
34

8
0.

09
6

0.
29

5
0.

09
4

0.
29

2
F
in

an
ci

al
Se

rv
ic

es
0.

06
0

0.
23

7
0.

08
8

0.
28

3
0.

14
9

0.
35

6
0.

15
1

0.
35

9
0.

12
7

0.
33

3
O

th
er

Se
rv

ic
es

0.
21

8
0.

41
3

0.
34

9
0.

47
7

0.
19

1
0.

39
3

0.
22

4
0.

41
7

0.
25

0
0.

43
3

O
bs

er
va

ti
on

s
68

7
76

2
71

9
79

9
10

,6
93

29



Construction of HPWO-Indices

a) Work-System Index
The Work System-Index is based on four main components: (1) the autonomy of an
individual in decision-making, (2) the degree of horizontal and vertical communica-
tion, (3) team-work, and (4) a job design that involves job rotation.

The index for the autonomy of an individual in decision-making is based on the
responses of a worker to the following five questions:

• Are you able, or not, to choose or change your order of tasks?
• Are you able, or not, to choose or change your methods of work?
• Are you able, or not, to choose or change your speed or rate of work?
• Generally, does your main paid job involve, or not, assessing yourself the

quality of your own work?
• Generally, does your main paid job involve, or not, solving unforeseen problems

on your own?
The answers to these questions were coded 1 if the individuals answered yes, and 0
otherwise. An autonomy index is calculated as the sum of the five questions divided
by five.

Conditional on being able to discuss working conditions within the workplace of
an individual in general, the second component of the Work System-Index, the index
for the degree of horizontal and vertical communication, is based on the responses
to the following five questions:

• Do these exchanges of views (on working conditions) take place with your
colleagues?

• Do these exchanges of views (on working conditions) take place with your
superiors?

• Do these exchanges of views (on working conditions) take place with your staff
representatives?

• Do these exchanges of views (on working conditions) take place on a regular
basis?

• Do these exchanges of views (on working conditions) take place on a formal
basis?

The answers to these questions were coded 1 if the individuals answered yes and 0
otherwise. Similar to the autonomy index, a communication-index is derived as the
sum of the five variables divided by five.

The last two components of the Work System-Index describe whether the job of
an individual involves team-work and job rotation and are based on the following
questions:

• Does your job involve, or not, doing all or part of your work in a team?
• Does your job involve, or not, rotating tasks between yourself and colleagues?

Again, the answers to these questions were coded 1 if the individuals answered yes
and 0 otherwise. Based on the indices for the autonomy of an individual in decision-
making, the extent of vertical and horizontal communication, team work and job
rotation, a composite index describing the involvement of an individual in a flexible
work system is derived as the sum of these four components divided by 4. This final
Work System-Index ranges between 0 and 1.

b) Skill Index
The skill-index is based on the responses to the following questions:
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• Over the past 12 months, have you undergone training paid for or provided by
your employer or by yourself if you are self-employed, to improve your skills
or not?

• If yes, how many days over the past 12 months did you participate in training?
Based on this information, I calculated the days of training that an individual par-
ticipated in employer-provided training, setting the days of training to zero for those
reported that they have not undergone employer provided training. I computed the
standardized score (z-score) for these variable and linearly transformed this score to
a skill index that ranges between zero and 1.

c) Incentive Index
The incentive index is constructed using the responses to the following questions:

• Does your remuneration include payments based on the overall performance of
the company (profit-sharing scheme) where you work?

• Does your remuneration include payments based on the overall performance of
a group?

• Does your remuneration include income from shares in the company you work
for?

The answers to these questions were coded 1 if the individuals answered yes and 0
otherwise. The incentive index is defined as the sum of the three variables divided
by three.

c) HPWO Scale
The HPWO Scale is defined as the sum of the Work System-Index, the Skill Index,
and the Incentive Index divided by three.
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