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Has the Quality of Work Improved in the EU-15
between 1995 and 2005 ?

Abstract
This paper provides a mapping of quality of workl aneasures its evolution between 1995

and 2005 by using European Working Conditions SggvgVith a multilevel modelling, we
assess the sensitivity of observed trends to “caitipa effects” and “country effects”.
Results suggest a decreasing trend in the quahltyark: working conditions have
deteriorated, while work has become more intensdess complex. In Germany and lItaly all

indicators have worsened while other European cmsihave more mixed results.

Key words: quality of work, working conditions, work intensity, work complexity,

European comparison, multilevel modelling.
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1) INTRODUCTION

Improving quality of working life is an importantogl in the European strategy which
contributes both to the promotion of sustainablekwand to workplace innovation. The
relation between quality of work and innovativenbas been described as a missing link in
Europe 2020 (European Economic and Social Commi&€#034, 2011), but research results
point to the fact that some configurations of wogkiconditions and work organisation only
are conducing to a “high road” model, able to emleanoth competitiveness and job quality.
It appears thus necessary to assess progress fielthef work organisation. The European
Foundation for the Improvement of Living and WokilConditions (EFILWC) and the
European Commission both published in 2008 a repamtluding on the existence of an
improvement in job quality in Europe between 1998 2004-2006. In the first report job
quality is approximated by the median hourly wagke second report uses a large set of
country-level indicators (socio-economic securiggucation and training, gender balance
etc.) but only two variables out of the twelve uaéd are related to work: non-standard hours
and work accidents. These reports thus clearly wmeagvolution of the quality of

employment rather than that of quality of work.

This paper focuses on the measurement of qualiyook with three main objectives: provide
a general mapping of quality of work across Europeauntries, analyse trends over 1995-
2005 and test whether results obtained throughrigtise statistics hold when controlling for
individual-level and country-level structural fardoOur assessment is based on the European
Working Conditions Survey (EWCS) produced by thelLB¥C. We use the surveys of 1995,
2000 and 2005 for EU-15 countries. In this survemployees describe their work by
answering a series of questions that are formulated simple and objective way. Even
though the information collected is subjective, exaployees self-report on their work
experiences, the questions are formulated to ddasmpe individual opinions and enable
international comparisons. The EWCS is the onlyveyrthat allows measuring the
organisational design of workstations across dffielEEuropean countries. The characteristics
of the work environment the way work is structuiedtime, divided into sub-tasks and
coordinated are analysed separately and contributeeasure different dimensions of quality
of work. More precisely, we measure four indicatanse indicator of the quality of working
conditions, two indicators of work intensity andiadicator of work complexity.



In terms of policy issues, quality of work is impamt because it directly relates to health and
safety risks. Workers exposed to poor quality ofkmace increased hazards in the forms of
work accidents and work-related illnesses. In eagnodownturns, the quality of work is
affected by restructuring processes, which haveg-tenrm health implications for both
displaced employees and those who remain employmhitoring work trends is also
important in the context of an aging workforce withreased participation by women. Active
aging policies stress the need to adapt profedstcaiaing and conditions of work to older
workers. The progressive replacement of the “magadwinner” model by the “dual wage
earner” model implies that work-life balance issaes becoming more strongly connected to
work characteristics. The quality of work is a e¢ahteature of job satisfaction, and it tends to
become more central over time as the educatiotainatent of the workforce increases
(Clark, 2009). Finally, as already stressed, thwative ability and competitiveness of an
economy lies in the fact that employees at, alellen organisations, are encouraged to use
and develop their skills and creativity.

Economic analysis has few tools to investigate anderstand work characteristics as
compared to employment characteristics. As sumetrisy Kalmi and Kauhanen (2008),
empirical results that analyse recent changesdrotbanisational design of workstation have
been somewhat conflicting, with one view arguing riautual improvements for employers
and employees and another one being more crifit&.mutual gain literature emphasises the
increase in discretion and the resulting monetamy psychological benefits (Black et al.,
2004; Freeman and Kleiner, 2000). In contrastctitecal view argues that the limited gains
accrued by employees are outweighed by increasessstorkload intensification and work
injury (Godard, 2001; Green, 2004, 2006; Ramsawlet2000). Furthermore, the way in
which workplaces are coordinated has some importansequences in terms of learning
processes (Winter and Zollo, 2002) and patternsvark coordination differ substantially
across employers, sectors and countries (Loren¥/aleyre, 2005). To adapt the Fordist and
the Taylorist models of production, where coordoratrests on standardisation of products
and processes, to more rapid changes in the emvéonof firms, there is a movement
towards a model where coordination rests on muad@stments. Such adaptation would
allow for a learning process that is more widespr@ad less concentrated on a small fraction
of the workforce (Lorenz and Lundvall (eds), 2008% a result, bureaucratic structures

involving complex organisations and simple jobswticevolve towards simpler structures



with more complex jobs (de Sitter et al., 1997)u3hn the view of this literature, we would

expect increased quality of working conditions, kvimtensity and work complexity.

The empirical evidence we find on the evolutiongyuality of work do not corroborate the
recent job quality reviews we referred to above arelrather worrying in terms ability to
realise Europe 2020 targetd/e observe in the EU-15 over 1995-2005, an averagease in
work intensity, a deterioration in the quality dfysical working conditions and a decrease in
work complexity. These empirical results are ireliwith other empirical evidence. Using
British data, Green (2004 and 2006) finds thatwioek has become more intense and there
has been a decline in work discretion between E@P2002. The intensification of work in
Europe in the nineties is also pointed out by Graash Mcintosh (2001), OECD Employment
Outlook (2003) and for the period between 1995 20@b by Eurofound (2009). Pefia-Casas
and Pochet (2008) report that the number of jolferiofy poor learning opportunities is
increasing in almost all countries of the EU- 1®mothe 1995-2005. Finally, these negative
trends in quality of work are confirmed by the atveel decrease in job satisfaction in the
nineties in some OECD countries (Clark, 2005): eéased stress and high incidence of hard

work seem to be the most plausible explanatiorssiof evolution.

To move one step further, we investigate countygll@nd individual-level heterogeneity in
quality of work indicators using multilevel modelyj. This allows measuring the sensitivity
of descriptive trends to composition effects, tegtihe significance of “country effects”. The
paper is organized as follows. We present our nteasent strategy and map European trends
in quality of work (section 2). Then, we investigatdividual and country-level heterogeneity
in quality of work (section 3). Section 4 concludies paper.

2) MAPPING EUROPEAN TRENDS IN WORKING CONDITIONS AND
WORK ORGANISATION OVER 1995-2005

2.1 Data

The EWCS (1995, 2000 and 2005) provides a richosgtartial indicators about working
conditions and work organization. EFILWC release@@05 a database in which the formats
of prior surveys are harmonized over time. Thisadsat identifies questions that are

comparable over time. Approximately 1,500 employeefsons in each country were



interviewed at the respondent’'s principal resideneégh the exception of Luxembourg
(500 interviews). The sample is weighted accordingregion, city size, gender, age,
economic activity (NACE) and occupation (ISCO) ant¢hmarks It is representative of the
total employed population. Our sample includes-eeiployed individuals, private and public
sectors employees from establishments of all semmess the EU-15. The total survey
population is 15,986 persons in 1995, 21,703 pargoA000 and 14,952 persons in 2005.

We selected a set of variables capturing the expeei of employed persons regarding their
work and how it is organised and coordinated. Thvasm@bles are based on questions that are
expressed in a simple and objective way using ges&sponses or frequency scales. As
comparable data were not always available over ,tifnequency scales have been
dichotomised into yes/no scales. Furthermore, #teof questions indicating whether the
individual was subjected to different forms of wnte and discrimination at work has been
transformed into a single dummy indicating the &xise of at least one “yes” answer. This
simplification contributes to the international goamability by reducing country differences
in the way questions are understood. However,dbés not reduce the heterogeneity in legal
and cultural norms across countries, which conteduo the generation of country-level

patterns or effects.

2.2 Measurement strategy

Working conditions and work organization are latentltidimensional variables that are not
directly observable. Each variable contributeshdonstruction of an overall picture of work
experience, but none of them alone is sufficiendéscribe work experience effectively.
Multiple Correspondence Analysis (MCA) is a usdgdhnique in this situation as it aims at
producing a simplified low-dimensional represemtatdf the information in a large frequency
table (Greenacre and Blasius, 2006). First, eadlitgtive variable is coded as a dummy. The
MCA generates quantitative scores, called dimemssiomhich maximise the average
correlation among these dummy variables. These riiioes are linear combinations of the
dummy variables and can be considered as syntinéliicators. Their interpretation relies on

the variables that play a prominent part in theimstruction.

We consider three groups of variables capturingpeetively, the work environment, how

work is organised in time and how it is dividedamd coordinated. We run a weighted MCA



for each group over the year 1995 and select factibat are efficient at synthesising
information. We derive synthetic indicators of thjeality of working conditions, work

intensity and work complexity. The linear combioatg of variables underlying these
dimensions are then applied to the distributiomdividual characteristics measured in 2000

and 2005 to build up indicators that are comparabitess tim@

2.3 Three key dimensions of work

2.3.1 Quality of working conditions

In this paper, we focus on the traditional defomtiof working conditions, focused on
physical working conditions: exposure to nuisandasgerous products, radiation, vapours or
fumes etc. Questions about physical working cood#iare central to understanding the
features of an industrial working environment, they are more peripheral in the service
sector, which is marked by stress and mental stéfi@ also include a variable indicating
whether the individual was subjected to differamtis of violence or discrimination at work,
a topic that was included in the questionnaire95L

Appendix 1 presents all questions used to constihetindicator on quality of working
conditions. This indicator synthesizes 31% of iaenivhich is a measure of the association
between variables that it includes Physical nuisances are especially importanthm
construction of this indicator: being exposed tbrations from hand tools or machinery, to
noise so loud that one would have to raise oneisevto talk to people, to high or low
temperatures, to breathing in vapours, to handlngl touching chemical products or
substances or to radiation as well as having tor wessonal protective equipment make a

large contribution to the synthetic indicator.

Quality of work includes other dimensions of wonkvegonment besides physical working
conditions. Psychosocial risks at work and themsamuences in terms of health and safety
are another important piece of the puzzle, as ar& wrganization, learning and development
opportunities, and work-life balance. The longinalidimension of the EWCS does not cover
these different dimensions thoroughly. However, twoportant dimensions of work

experience can be approached in an effective wagk mtensity and work complexity.



2.3.2 Work intensity

Despite its centrality in the determination of wajlality, work intensity is not among the
social indicators that the European Union colleéct#s synthesis of work quality indicators
(Green, 2006), perhaps due to problems with itgndiein and measurement. Work intensity
generally refers to labour effort expended whilevatk. Green (2006) defines work effort as
the rate of physical and/or mental input to workkgaduring the working day. We distinguish
two types of intensity measures.. Work effort canrbeasured through exposure to high
working speeds or to tight deadlines (Green andhkdsh, 2001; Green, 2004). The weakness
of this measure is the absence of information enstburce of intensity. It is also possible to
use questions about factors on which the pace df depends. This kind of measure captures
the variety of constraints that influence the wdrgthm, such as demands from colleagues,
demands from customers, speed of machines, nurherimaduction targets or direct control
by a manager.

Using information about a worker’s exposure to highrking speed or to tight deadlines, we
can measure his or her work intensity. The mairaathge of self-report is that the workers
themselves are likely to have the best understgnaolirthe demands of their jobs. However,
the potential for biased reporting of contesteduess as work effort is clear. The replies to
these questions clearly depend on what employegardeas “high” speed or “tight”

deadlines. However, these are measurements of @egital comfort or suffering, and as

such, their subjective nature is not necessarigfact.

Appendix 1 provides the distributions in 1995, 2@0@ 2005 for the EU-15 of the questions
used to construct synthetic indicators of work msigy. Our analysis shows that work
intensity has two main independent componentsiniemsity of technical constraints and the
intensity of market constrair‘l‘t$which respectively account for 26% and 15% oftia¢ The
intensity of technical constraints is driven by th@gomatic speed of machines or movement
of products, the existence of numerical productengets and dependence on work done by
colleagues. It also reflects the direct controlthiy boss exerting pressure to maintain a rapid
pace of work. The intensity of market constraimftects the dependence of the pace of work
on direct demands from people such as customessepgers, pupils or patieptas well as
the absence of direct supervision. Intensity ohtézal constraints and of market constraints

are both strongly and positively correlated withrkieg at a very high speed and with tight



deadlines. Thus, internal regulators of the woricpss and market demande represent two
different sources of high work intensity.

2.3.3 Work complexity

Information on the characteristics of tasks, hoeythre performed, how they are coordinated
and the associated learning process provides aum@ealwork complexity. Appendix 1 gives
the list of questions used to compute our synthigtiticator of work complexity, which
accounts for 22% of inertia. It shows an oppositi@ween complex jobs and routine jobs.
Jobs involving complex tasks also entail discretmhow to carry out the work and learning
opportunities. On the opposite, another part of wwekforce reports the performance of
simple tasks, without any discretion in the chatenethod of work, of the time to break or
take days-off, without any problem solving or gtyahssessment activities. Therefore, these
workers also report that they do not feel that tlegrn new things at work. The fact that
complexity, discretion and learning go hand in haogports the idea of the existence of an
organizational learning model. In our analysis, ptenity, discretion and learning make up a
dimension of their own, weakly connected with otleatures of work organisation, like
guality standards, task monotony, job rotationuport from colleagues. This result echoes
findings of Lorenz and Valeyre (2005) based on phevious EWCS, where teams, job
rotation and quality norms can be organised ined#iit models offering different learning

opportunities for employees.

2.3.4 A general assessment of quality of work across EU-15 countries

Let us now describe the situation and the changeerienced in recent decades by the
average EU-15 worker and the average worker in eaghtry. Table 1 summarises our main
findings by mapping quality of working conditiongtensity of technical constraints,
intensity of market constraints and work complexitygives the rankings of each country
according to average values of each indicator Bb28nd the sign of the variation of the EU-
15 or country average indicators over 1995-200% Téported countries’ variations are
purged of the structural effects of sectors andipations. More precisely, we run regressions
at the individual level in which the quality of vikimg conditions is explained by occupation

and sector in 1995 and 2005. Then, we retrievedsiguals, which provide the value of each



indicator when the occupation and the sector anéralted for, and we test the significance of
their average variation over 1995-2005.

What are the observed trends in quality of worlelr-15 countries? In Table 1,the average
EU-15 trends over 1995-2005 combine decreasingitguaf working conditions with
increased work intensity and decreased degree df wamplexity. This is a rather negative
general assessment with some implications in teineealth at work, and possibly in terms
of workplace innovation. The job demand-control elo@Karasek and Theorell, 1990)
indicates that a high level of job demand assodiatiéh a low level of decision latitude is a
good predictor of stressful work experiences anaseguent physical illness. If we refer to
our synthetic indicators of work organization, thed of work experience would be
characterised by high work intensity combined wiatv work complexity. This is exactly
what we find. On the other hand, Arundekét(2007) show, using the 2000 EWCS and the
third Community Innovation survey aggregated at ¢bantry level, that in nations where
work is organised to support high levels of disoretn solving complex problems, firms tend
to be more active in terms of innovations develogadugh their own in-house creative

efforts.

What about country situations? It is interestingxamine both levels in 2005 and trends over
1995-2005. The Netherlands and United Kingdom draracterised by the best average
quality of working conditions in the EU-15. On tbther hand, Greece and Finland show low
levels of quality of working conditions. These twountries are also characterised by the
highest intensity of technical constraints. Themsity of market constraints and the degree of
work complexity are high in the three Scandinavtaantries. Routine jobs are frequent in
Spain and Greece. The lowest intensity of techrdoaktraints is observed in Ireland while in
Portugal it is the market constraints that are pretvalent. Finally, we observe significant
variety in the models of work organisation in Eugoplational groupings are quite difficult to
discern. These results are at odds with the lileeaton the variety of capitalism (Amable,
2003) and “welfare regimes” (Esping-Andersen, 19@B)erall, a country which is a leader in
terms of work intensity and which lags behind imtg of quality of working conditions and
of work complexity would be characterised by a l®wvel of work quality compared with
other European countries. Greece and Portugal cmmhbll of these features. In other
countries, evidence is more mixed as the diffecBmensions tend to compensate for each

other in determining work quality. For example, tire United Kingdom, the quality of

10



working conditions was high in 2005, and it was bamd with low intensities of technical
and market. The most negative feature in this ggrassessment for the United Kingdom is

the low level of work complexity.

In terms of trends, we observe the improved perémre of the Anglo-Saxon countries in
quality of working conditions and intensity of textal constraints. Six European countries
exhibit a significant increase in technical constisa The intensity of market constraints has
considerably decreased only in three countries tddnKingdom, Austria and Portugal).
Finally, work complexity significantly decreased Wmnited Kingdom, Germany, lItaly and
Spain. Overall, only Germany and Italy registeredetating trends in all three dimensions:
there is a decrease in the quality of working cbods combined with an increase in the
intensities of technical and market constraints armtecrease in work complexity. In other
European countries, trends tend to counterbalaach ether in the general assessment of

changes in quality of work.

3) INVESTIGATING EU-15 AND COUNTRY-LEVEL HETEROGENEITY
IN QUALITY OF WORK

We now analyse individual-level and country-leveustural factors that shape quality of
work. At the individual level, the key questionvigiether work quality has changed because
of changes in the type of people sorting into palér jobs, in the nature of the relationships
between job holders and employers, or in the tyipechnology used while performing the
job. At the country level, the key question is wWieet differences between countries exist
when individual factors are taken into account avitether these differences are purely
idiosyncratic or can be explained by common facteugh as the state of economic
development or the characteristics of the labourketa This analysis aims to contribute to
the policy debate by identifying channels by whipehicy may influence quality of work. To

answer these questions we identify individual amaintry effects with multilevel models.

3.1 Taking into account structural factors in a multilevel model

Respondents in the EWCS are employed persons faam EU country. Thus, the dataset is
hierarchical, with a level 1 (the individual, inaEk by i) nested in a level 2 (the country,

indexed by j). Multilevel modelling is adequate that type of data structure, in particular
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when there is a “level 2 effect”; that is, when Hreswers given by individuals at level 1 are
correlated. In our case, the “level 2 effect” isauntry effect. We estimate four models (cf.
Box 1 and Appendix Il) that assess these effects.rivi them on the pooled data from the

different surveys.

The first model identifies within-country and be®wecountry variance. If there are no
explanatory variables at level 1, the model equaso

Yy =By, *1y, wherer; ~ N(O’JZ) (1)

In traditional models,ﬁoj IS an intercept and; ra random term. In the presence of a country

effect, there is a correlation between observatioitisin countries, resulting in differences in

country intercepts that may be expressed as follows

Poy = Voo * Yoy where " ~N(0,7,,) 2)
The full model is specified by substituting (2)(iD:

Yi = Voo tUg; T, u N(O’Too)

where i ~ and i _N(0.0?) (3)

This model decomposes the total variance into maependent components: the variance

(&%) of individual-level errors () and the variancef(,) of the country-level errorsugj).

The intra-country correlation can be expressed as:

~ Ty
P=F"—"
TootOo

(4)

This correlation indicates the proportion of theiaace explained by the grouping structure
in the sample. It is the expected correlation betwiwvo randomly chosen units that are in the
same country. This intra-country correlation measuthe share of the total variance that

occurs between countries.

Model 2 includes year 2000 and 2005 dummies (n¥ea2000andYear200%. As 1995 is
the reference date, the coefficient associated thighyear 2000 gives the 1995-2000 trend,

12



while the one associated with 2005 gives the 198B2trend. A central objective in the
model is to identify the sensitivity of these caaénts to the inclusion of individual-level and
country-level variables. Thus, Model 3 includesrygammies and individual-level variables
(notedInd;j), and Model 4 includes year dummies, individu&klevariables and country-

level variables (note@ountry).

Box 1 Four models

Model 1. Intercept-only model

Yi =By, +1;  wherer, ~N(0,0?)

Boj = Voo tUy;  Whereuy,; ~ N(0,7,,)

Yi = Voo +Up; +T; whereuy; ~ N(0,7,,) and ri ~ N(O,UZ)

Model 2. Inclusion of time dummies

Y, = 4, +T.Yea2000+T,Yea2005+r, wherer, ~N(0,0?)

,60]. = Voo tlUy;  Whereuy, ~ N(O, Z'OO)

Y, = yoo + T.Yea2000+ T,Yea2005+ Uy, +1, wherey, ~N(0,7,,) andr, ~N(0,0?)

Model 3. Inclusion of time dummies and individual-leveliadbles
Y, = 4, +T.YeaR000+ T,Yeap005+ 4, Ind, +r, wherer, ~N(0,0?)
Boj = Voo tUy;  Whereuy,; ~ N(0,75,)
Yi = Voo T T,Y€a2000+ T,Yea2005+ S, Ind; +uy; +1;
whereu,; ~N(0,7,,) andr; ~ N(0,c?)
Model 4. Full model with time dummies and individual- azmlntry-level variables
Y, = 4, +T,Yea2000+T,Yeal005+ f, Ind, +r, wherer, ~N(0,0?)
Bo; = Voo * Vo, CoUNtry +uy, whereuy,; ~N(0,7,)
Yi = Voo * Vo;Country, +T,Year000+ T,Yea2005+ S Ind; +u,; +r;
whereu,; ~N(0,7,,) and; ~ N(0,c?)

At the individual level, the need for variables ttteae consistently measured over time
imposes strong constraints on the information. We able to measure gender, age,
occupation (nine categories), employment statuedfiterm or open-ended contract, self-
employment or salaried work), sector of the workpldit is the only information on the

employer that is available over time) and two feadwf the employee’s job description, the

use of a computer and a supervisory role.
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These characteristics may influence quality of wakle would have liked to explicitly take
into account educational attainment and work expee as proxies for skills, in reference to
human capital theory, but this information is neditable in all surveys. However, a broader
conception of skills in which they develop througbrk experience, learning by doing and
on-the-job training is now widely accepted. In tlsisnse, occupation is considered as a
relevant measure of human capital. Furthermore, rageaagement position and computer use

complement occupation in the indirect assessmesiilé.

The availability of time series for the EU-15 alsoits what we measure at the country level.
The OECD (2002, 2003, 2004, 2005, and 2006) anddfair (2005) databases are our central
sources for country-level variables. We retainedn®jor country-level variables that may be

related to the quality of work:
- Real annual GDP growth gives an indication of tbsifpon in the business cycle

- International trade in goods and services as aep&ge of GDP is an indicator of
globalisation

- The (log) number of patent applications to the een Patent Office (EPO) and the share
of persons between 25 and 64 years old with tgrtemlucational attainment capture the

development of the knowledge base of economy

- The shares of particular industries (ISIC 10-45) aervices (ISIC 50-99) in civilian

employment measure countries’ industrial structures

- The share of women in active population and theesbB50 (or more) years old workers in

active population capture demographic trends.

- The unemployment rate and the part-time employmexté in total employment

characterise the state of the labour market

We rely on limited country-level information: 45 s#yvations in total. Moreover, some of the
country-level variables that we consider are stipegrrelated with one another: percentage
of females in the economically active populatioergent part-time employment, log number
of patent applications, percent tertiary educaficatgainment and percent employed in
services sector. It is thus not efficient to erttex nine country-level variables at the same

time in model 4. We select the combination of cogdvel variables that minimizes the
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intra-country correlation in model 4 when we congpdrto model 3. We have chosen two
different models (model 4 and model 4’) for workrgaexity.

3.2 Theresults

3.2.1 Multi-level models

Summary results of the models for the four quadityvork indicators are reported in Table 2
and Table 3 andomplete estimations of multilevel models are givenAppendix 3 Table 2

summarises the intercept and trend coefficients froulti-level models and table 3 depicts
the complete model with the random country effger dummies, individual variables and
country-level variables (model 4). When more thae emodel 4 is estimated, the results for

country-level variables in Table 3 pool coefficefitom the various regressions.

In model 2, the intercept gives the average EUed®llof each synthetic indicator in 1995. In
model 3, it becomes the average EU-15 level of escithetic indicator for the reference
individual: he is a young plant and machine operatorking in the manufacturing sector on
an unlimited contract, using no computer and with supervisory role (Appendix I1). In
model 4, country-level variables are centred orBampean average. Thus, the interpretation
of the intercept does not vary much when countvellevariables enter the model: the
intercept gives the average level of each indicoour reference employee in an “average”

EU-15 country, which is a country where macroecoicorariables take the EU-15 average.

The central objective of our modelling is to idénthe sensitivity of trend coefficients to the
inclusion of individual-level and country-level vables. In other words, the aim of these
regressions is to reveal whether quality of work b&olved over time, holding individual-
level and country-level variables constant. We refite results of work quality trends from
the complete model in the last column of the tébbend in the trend analysis part of table 3.
They confirm that, in the EU-15 over 1995-2005 réhkas been a decrease in the quality of
working conditions, an increase in the intensityteéhnical and market constraints and a
decrease in the degree of work complexity. By caimgamodels 2, 3 and 4 (in table 2), the

trend coefficients remain significant and of thensasign.

By comparing models 2 and 3, we identify how muatlividual variance is explained by the

eight individual variables introduced in model &le 3). Quality of working conditions and
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degree of work complexity are the best explainaticetors: individual variables explain,
respectively, 30% and 25% of total individual vaga. Work intensity indicators are more
difficult to explain using individual variables. &hshares of explained individual variance

amount, respectively, to 16% and 11% (Table 3).

At the individual level, sectors and occupation® anarked by strong specificities:

construction is characterised by low-quality wodkiconditions and a high degree of work
complexity; manufacturing has a high intensity ethnical constraints and low intensities
both in market constraints and in work complexigrvices are characterized by a high
intensity of market constraints; and the publict@ebas high-quality working conditions and

a low intensity of technical constraints. The quyatf working conditions is the highest for

clerks and the lowest for craftspeople and reldtade workers. The highest intensity of
market constraints is observed for service progidend sales workers, and the highest
intensity of technical constraint is observed féanp and machine operators. Lastly, the
degree of work complexity is the highest for prefemals and the lowest for elementary

occupations and plant and machine operators.

Women experience higher-quality working conditicarsd intensity of market constraints
compared to men, who experience higher technicalstcaints and degree of work
complexity. Age increases the quality of workingnditions and decreases technical and
market constraints as well as work complexity after threshold age of 44. However, the
work complexity is the lowest for the youngest wenk (between ages 15 and 24), who also
experience the highest technical constraints. Coedpavith employees, self-employed
individuals enjoy a higher quality of working cotidns, a higher degree of work complexity
and lower intensity of technical constraints, thay also face higher market pressures. An
employee with a fixed-term contract experiencesghdr intensity of technical constraints
and a lower intensity of market constraints andree@f work complexity than an employee
with an open-ended contract, but there are nofsignt differences in the quality of working
conditions. Finally, the use of a computer hasmapaict on the quality of work that is similar
to that of a supervisory role: a higher intensifywmork from both technical and market
sources and a higher degree of work complexity.pi&ingly, individuals having a

supervisory role experienced lower-quality workoanditions.

Country-level variables explain an uneven sharemfntry-level variance. At the country

level, work intensities are the best explaineddattirs: the log number of patents explains
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33% of the country-level intensity of market coasits, and the share of manufacturing in
employment explains 23% of the intensity of techhmonstraints. Innovative activity at the
country level is a clear and powerful driver of tinéensity of market constraints. As it is
easier to patent a new product than new processespeculate that market constraints at the

country level are driven by product innovation.

For the intensity of technical constraints, coutéyel results are less intuitive because the
relationship with the share of the manufacturingt@ein civil employment is negative. We
need to keep in mind, however, that at the indiaidavel, the highest intensity of technical
constraints is observed in manufacturing. Thus,twlia model 4 tells us is that in countries
with a larger manufacturing sector in terms of emgpient, employees experience relatively
less intense technical constraints than do empfoyeecountries where the manufacturing
sector occupies a smaller share of the workforcee ®xplanation could be that larger
manufacturing sectors are specialised in traditiordustries with lower capital intensity and
less work standardisation. Mediterranean countrik@sPortugal, Italy and Spain are in this

situation.

Only 4% of the country-level variance in the quabf working conditions is explained by the
country-level variables selected in model 4. Theraployment rate and the share of females
in the economically active population are negayiv&rrelated with the quality of working
conditions. The relationship between the qualitywofking conditions and the unemployment
rate is quite straightforward, but it is difficuth explain why higher female participation is
negatively correlated with the quality of workingnelitions when the relationship at the
individual level is, as we have already stressedijtpe. Could this finding be a consequence
of the correlation between low participation in tiverkforce by women and a labour-

intensive manufacturing sector?

As far as the degree of work complexity is concdrriee inclusion of country-level variables
in model 4 explains about 10% of the country-levaliance remaining when we take into
account individual factors. Variables that are pesly linked to the development of the
knowledge base of the economy are positively caiedl with the degree of work complexity:
tertiary attainments in model 4 and log number atepts in model 4'. The percentage of
international trade in GDP is also positively lidkéo the degree of work complexity.
Countries that are more opened to internationdketseem to specialise in activities that entail

more complex work. An aging economically active plagion implies a lower degree of work
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complexity, whereas conversely, female participatiothe labour market is positively linked

with work complexity. Countries with higher unemyphoent rates have a higher degree of
work complexity. This could reflect the fact thas$ complex jobs are the first to be cut in
economic downturns, when unemployment rates bedogher. Conversely, when economic
activity expands again, the degree of work compyesthould fall because less complex jobs
are being created; the negative (but not significeglationship with economic growth could

echo such a mechanism. Lastly, countries where wamkplexity is high have a smaller share

of part-time workers in total employment.
3.2.2 Discussion

Low-quality working conditions associated with hi¢gvels of work intensity and a low
degree of work complexity may increase the inciéeofcwork-related health problems. What
is the distribution of such risks across Europeasrkers and countries? In terms of
occupations, plant and machine operators, craffdpeand related trade workers and
unskilled labourers are the most exposed to lowHyuaorking conditions. The population
of young workers also appears to be more expos@odo working conditions, although the
risks tend to be shared between the youngest wsyrkged between 15 and 24 years, who
experience intense technical constraints, a lowesdegf work complexity and a rather low
quality of work, and the workers aged between 24 2 years, who experience low-quality
working conditions and high work intensity from ket sources. Furthermore, computer use
must be closely monitored for its positive impaectimth sources of work intensity. We know
that computer use is a rather poor indicator of Wiffusion. It is important to be able to
distinguish between varying uses of computers anidiéntify whether some uses combine
high intensity with high standardisation, leadilmgldw work complexity. Finally, a gender
perspective also proves necessary. At the indivithwel, women face higher intensity of
market constraints and experience lower degreesook complexity; at the country level,
female participation is positively correlated witwer quality of working conditions. As a
result, in countries with high female participatiamomen are more exposed to low-quality

working conditions.

The complexity paradox is another result that deisdnrther discussion. Strong structural
forces drive an increase in work complexity. At thdividual level, occupations with higher
educational attainment, age as a proxy of accueailabrk experience and computer use are

associated with higher levels of work complexityt #he country level, globalisation,
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increasing female participation in the workforcel dhe development of the knowledge base
of the economy tend to favour increased work comipe Thus, taking into account the
evolution of these structural factors, we expedtedapture an increase in work complexity
instead of the slight decrease we observe in simegeriptive statistics. Looking closely at
model 4’s results, some possible drivers of a dsgen work complexity can be identified
that are connected with gender, part-time workediterm contracts, supervisory roles and
aging. A strand of literature on gender and workcdsses the ways in which patterns of
segregation have recently been reinforced or ahgdle. Some positive assumptions are
made, such as the idea that new career profiles ofore opportunities for women to follow
a successful professional trajectory. Traditionalrnmfs of organisation, particularly
bureaucracy, where learning opportunities are wedkave strictly defined gender roles,
while new forms of organisation should favour m@@rous gender roles. However, the
empirical research often contradicts this assumpfiaff and Ward, 2001). Results in Tables
3 show that, all things being equal, women perfamore routine jobs than men. One reason
for this finding could be that more stereotypicalimale jobs have moved to the market
sector, where they are often organised in a trauti way with a low level of employee
discretion. However, this negative result is mitggaby our positive country-level result on
female participation. Countries with greater petagas of part-time employment are
characterised by lower degrees of work compleXitys indicator could reflect the degree of
flexibility of the labour market and the quality jobs, but it is also positively correlated with
the percentage of females in the economically agtepulation. Like part-time work at the
macro level, fixed-term contracts at the micro leme associated with lower levels of work
complexity. A precarious employment relationshipesianot favour work complexity, but
routine jobs with fewer opportunities for learnirgnd competence development. Using
employee-level data from an Italian nationwide Iskdurvey, Leoni and Gaj (2008) find
negative impacts of gender, temporary contracts gartitime contracts on employee-level
indicators of competences measured through a jojirement approach, in particular
problem-solving skills. They show that these negatmpacts reflect three problems: a lack
of experience accumulation at the workplace for tdmporary contract effect, a lack of
further training for the part-time effect and a Kaof access to jobs with innovative
organisational characteristics for the gender éffitds also worth noting that the share of
employees with people under their supervision tdnddecrease with time in many EU-15
countries. As the work of supervisors and managersore complex, this decrease could

contribute to lower work complexity. Finally, oustenations reveal an inverted U-shaped
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profile for work complexity according to age. Theupger workers are employed in the more
routine jobs. Then, work complexity increases betwages 24 and 44 and decreases slightly
afterwards, remaining at a higher level after Hntthe level for younger workers. This effect
finds a country-level counterpart in the negatiffect of the share of individuals aged 50 and
over in the economically active population. Howees the regression results show, these
factors taken together do not exhaust the decreas®rk complexity; other forces are at

play, which are not captured in our measurememera

4) CONCLUSION

Two main contributions are made in this paper mmteof methodology. First, quality of
work is not measured through a unique indicator puta set of four synthetic indicators
measuring the quality of working conditions, thdemsity of technical constraints, the
intensity of market constraints and the degree amkveomplexity. We find that the spread of
synthetic indicators across individuals and coestand their evolution through time are such
that negative and positive aspects of the quafitwark tend to balance out each other. This
result confirms the usefulness of working with & ekindicators rather than with a single
unique indicator. In order to monitor risks at workis important to follow up different
sources of risks separately to be able to idefifth work contexts where one risk becomes
more prevalent and work situations where risk fisctend to be cumulative. Second, we use
multilevel modelling to analyse observed trendgjurality of work. Multilevel analysis has
two interesting properties: it allows taking intecaunt composition effects behind the
observed trends, and it provides tools to quartifg explain the “country effect” embedded

into the individual-level data.

We find evidence of a decreasing trend in the ¢uali work in the EU-15 over 1995-2005.
Over that period, quality of working conditions eiebrated, while at the same time technical
and market constraints became more intense and eaonplexity decreased. We know that
work contexts that are very demanding, with highrkvmoitensity and low decision latitude,
generate stress. Thus, we may infer from the wutniity and complexity trends that mental
strain has been on the rise in Europe, while playsiorking conditions failed to improve.
Green and Mcintosh (2001) and Green (2006) analgsethtensification of the rhythm of
work in Europe between 1991 and 1995 as indicatedbobger hours spent at work and

greater work effort during a given period of tinke.this paper, we build on these results by
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distinguishing two sources of work intensity. Timstfrmeasures the accumulation of technical
constraints (linked to machines and to the produacprocess), and the second measures

market constraints (linked to customers’ demands).

Our statistical analysis leaves the complexity gaxaunresolved. The decrease in work
complexity appears to be strongest in the Uniteaghom, Germany, Spain and lItaly. In the
United Kingdom and Germany, increasing polarisatbwork has also been observed (Goos
and Manning, 2007; Spitz-Oener, 2006). The two phena could well be connected and
indirectly linked to technological progress. Aswad by Greenaat al. (2009), computer and
Internet use are positively correlated with workngdexity. However, ICTs also contribute to
the global restructuring of the value chain. Irsthrocess, outsourced or offshored tasks and
work processes are standardised. If these tasks pvewiously performed by individuals in
occupations requiring intermediate skills, globalue chain restructuring could play a central
role both in work polarisation and in decreasingrkwvaomplexity. This puzzling result

requires further investigation.

Varying shares of individual-level variance and mioy-level variance were explained
through multilevel analysis. Our eight individualkEl variables more effectively explain the
quality of working conditions and the degree of kvaromplexity than work intensity
indicators. Further analysis would require moreatied information. First, employer-level
variables were unavailable. It would be very usétuknow more about the structure and
management practices of the employer unit to asgessnpact on the quality of work.
Second, to separate “people effects” from “sorteffiects” (the fact that employees with
certain personal characteristics are selected foself-select into specific jobs), panel
information is required. Multilevel analysis iddies and measures country effects in our four
indicators. Unlike at the individual level, worktémsity indicators are better explained at the
country level than quality of working conditions @egree of work complexity. Indicators of
the development of the knowledge base of the ecgndemographic trends and the state of
the labour market are significantly correlated watr quality of work indicators at the
country level. Quality of work is not only a mattelr people and jobs. It is also sensitive to
the country environment and to the framing effettirstitutional settings. It would be
interesting to develop indicators of work policiasthe country or regional level to assess
their influence on quality of work. However, theepent research is constrained by the

availability of data as well as by the number afimivies and available waves of the survey.
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Finally, we identified increased risks due to trentls in the quality of work in Germany and
Italy, that could well be associated in the long with lower innovativeness. Compared to
other EU-15 countries, Greece and Portugal arecthmtries where risks are the highest,

combining low-quality working conditions, high wonktensity and low work complexity.
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Table 1. Quality of work in EU15 between 1995 and@5: a summary

Quality of Intensity of Intensity of Degree of
working technical market work
conditions constraints constraints complexity
Rank Trend | Rank Trend | Rank Trend | Rank Trend
2005 95-05 | 2005 95-05 | 2005 95-05 | 2005 95-05
EU-15 average ) (+) (+) )
Scandinavian countries
Denmark 3 0 6 (+) 3 (+) 1 (+)
Finland 14 ) 1 0 2 0 4 0
Sweden 9 0 7 ) 1 (+) 2 0
British Isles
Ireland 4 (+) 15 ) 11 0 9 (+)
United Kingdom 2 +) 9 ) 14 ) 10 )
Western Europe
Austria 8 (+) 5 ) 6 ) 5 (+)
Belgium 5 ) 8 (+) 10 0 7 0
Germany 10 ) 4 (+) 5 (+) 13 O]
France 11 0 13 0 13 0 8 0
Luxembourg 6 0 11 (+) 12 (+) 6 (+)
Netherlands 1 0 10 0 4 (+) 3 0
Mediterranean countries
Greece 15 (+) 2 0 8 0 14 (+)
Italy 7 ) 12 +) 7 ) 11 )
Portugal 13 O] 3 +) 15 O] 12 0
Spain 12 (0) 14 O] 9 (+) 15 )

Note: + indicates an increase and — a decreaseifi&gnt changes (at least at 10% level) are

indicated in brackets.
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Table 2. Intercept and trend coefficients from muli-level models.

| Model 1 Model 2 Model 3 Model 4 (Model 4)
Quality of working conditions
Intercept -0,026 -0,007 -0,446*** -0,453%**
Year2000 -0,027*** -0,045%** -0,049%**
Year2005 -0,028*** -0,080%** -0,047%**
Intensity of technical constraints
Intercept 0,034** 0,003 0,447*** 0,457***
Year2000 0,024*** 0,037*** 0,029***
Year2005 0,076*** 0,101*** 0,080***
Intensity of market constraints
Intercept 0,042 0,010 -0,243*** -0,225%**
Year2000 0,043%** 0,044*** 0,019***
Year2005 0,051*** 0,046*** 0,018**
Degree of work complexity
Intercept -0,017 0,016 -0,425%+* -0,415%**(-0,395***)
Year2000 -0,055*** -0,048*+* -0,051***(-0,089***)
Year2005 -0,038*** -0,038*** -0,062***(-0.079***)

Note: * significant at 10%, ** significant at 5%**significant at 1%
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Table 3. Quality of work in EU15 between 1995 and@®5: a summary of results

Quahty of Intens@y of Intensity of Degree of work
working technical market complexit
conditions constraints constraints piexity
Trend analysis
1995-2000: -0,049 0,029 0,019 -0,051
1995-2005: -0,047 0,080 0,018 -0,062
Individual level (n=52248)
Female + - + -
Age
Min 25-34 55+ 55+ 15-24
Max 55+ 15-24 25-34 35-44
Self employed + - + +
Fixed term contract + - -
Computer use + +
Supervisory role - +
SLtor Construction Public Agriculture gnd Manufacturing
Min manufacturing
Max Public Manufacturing Services Construction
Occupation
Min Elementar Plant and machine
Craft and related . rary operators and
Professionals occupations
trades workers Elementary
occupations
Max Clerks Plant and machine| Services and sales Professionals
operators workers
Country level (n=45)
Iﬁgtgz ?Sumber of + [+]
% tertiary attainment +
% trade in GDP [+]
% manufacturing -
% ages 50 and more -
Unemployment rate - +
% part time [-]
% female - [+]
% intracountry correlation
Model 1 2,54% 1,18% 5,86% 6,55%
Model 2 2,53% 1,19% 5,92% 6,55%
Model 3 2,70% 1,95% 6,12% 6,52%
Model 4 2,10% 1,50% 4,16% 6,37%
Model 4’ 5,94%
% individual variance explained by individual levd variables
Model 3 vs. model 2 | 30% | 16% \ 11% | 25%
% country variance explained by country level varidles
Model 4 vs. model 3 | 4% | 23% \ 33% | 10%

Note: This table summarises multilevel regressimdicated results correspond to coefficients wlanh significant at least at a
10% level. When effects are in between brackets; tome from model 4’ (only for the degree of wodmplexity), other
results being linked to model 4.
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Appendix I: Synthetic indicators

Quality of working conditions S
1995 2000 2005 Indicator*
(%) (%) (%) Intercept -0.630
Are you exposed at work to:
-Vibrations from hand tools, machinestc?
21.72 22.43 23.03 Yes -0,123
78.28 77.57 76.97 No 0,123
-Noise so loud that you would have to raise waice to talk to people?
26.26 27.46 28.65 Yes -0,112
73.74 72.54 71.35 No 0,112
-High temperatures which make you perspire evieen not working?
18.56 21.83 23.35 Yes -0,105
81.44 78.17 76.65 No 0,105
-Low temperatures whether indoors or outdoors?
23.17 20.37 20.29 Yes -0,100
76.83 79.63 79.71 No 0,100
-Breathing in smoke, fumes, powder or dest?
22.3 21.36 17.49 Yes -0,125
7.7 78.64 82.51 No 0,125
-Handling or being in skin contact with chemipabducts or substances?
13.68 14.78 13.82 Yes -0,127
86.32 85.22 86.18 No 0,127
-Radiation such as W rays, radioactive radiatiegiding light, laser beams?
5.23 5.22 4.64 Yes -0,121
94.77 94.78 95.36 No 0,121
Does your main job involve
-Painful or tiring positions
43.55 45.24 44.27 Yes -0,083
56.45 54.76 55.73 No 0,083
-Carrying or moving heavy loads
32.34 36.29 33.76 Yes -0,099
67.66 63.71 66.24 No 0,099
-Repetitive hand or arm movements
55.59 56.47 61.19 Yes -0,066
44.41 43.53 38.81 No 0,066
-Wearing personal protective equipment
23.87 27.88 31.83 Yes -0,104
76.13 72.12 68.17 No 0,104
Individual has been subjected to some forms oémid or discrimination
12.43 13.3 12.42 Yes -0,032
87.57 86.7 87.58 No 0,032
Work intensity
Technical* Market*
Intercept 0.249 -0.241
Does your job involve?
-Short repetitive tasks of less than 10 minutes
35.46 45.61 39.28 Yes 0,110 0,036
64.54 54.39 60.72 No -0,110 -0,036
-Working at very high speed
53.39 55.26 60.66 Yes 0,141 0,161
46.61 44.74 39.34 No -0,141 -0,161
-Working to tight deadlines
55.28 58.64 61.87 Yes 0,136 0,171
44.72 41.36 38.13 No -0,136 -0,171
On the whole, is your pace of work dependent, 6ono..
-The work done by colleagues?
36.95 42.15 41.71 Yes 0,133 -0,052
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63.05 57.85 58.29 No -0,133 0,052
-Direct demands from people such as customersepgsss, pupils, patients,
etc.?
68.77 69.66 70.4 Yes -0,022 0,206
31.23 30.34 29.6 No 0,022 -0,206
-Numerical production targets?
33.98 30.11 42.09 Yes 0,163 -0,073
66.02 69.89 57.91 No -0,163 0,073
-Automatic speed of a machine or movement afoalyct?
20.83 19.15 18.27 Yes 0,190 -0,111
79.17 80.85 81.73 No -0,190 0,111
-The direct control of your boss?
34.41 31.39 33.45 Yes 0,112 -0,140
65.59 68.61 66.55 No -0,112 0,140
i Synthetic
Work complexity S
(%) (%) (%) Intercept -0.411
Does your main paid job involve...?
-Meeting precise quality standards
71.07 68.23 73.52 Yes 0.066
28.93 3177 26.48 No -0.066
-Assessing yourself the quality of your own work
75.58 74.04 71.44 Yes 0.089
24.42 25.96 28.56 No -0.089
-Solving unforeseen problems on your own
83.77 81.97 80.93 Yes 0.145
16.23 18.03 19.07 No -0.145
-Monotonous tasks
43.72 38.78 41.39 Yes -0.019
56.28 61.22 58.61 No 0.019
-Complex tasks
58.55 55.51 58.18 Yes 0.101
41.45 44.49 41.82 No -0.101
-Learning new things
75.79 70.41 69.56 Yes 0.122
24.21 29.59 30.44 No -0.122
-Rotating tasks between yourself and colleagues
54.68 43.23 42.87 Yes 0.049
45.32 56.77 57.13 No -0.049
Are you able, or not, to choose or change...?
-Order of tasks
65.7 64.17 63.44 Yes 0.123
34.3 35.83 36.56 No -0.123
-Methods of work
72.09 70.4 67.71 Yes 0.128
27.91 29.6 32.29 No -0.128
For each of the following statements, please ang®eror no:
-You can get assistance from colleagues if yabufar it
83.48 82.45 81.63 Yes 0.039
16.52 17.55 18.37 No -0.039
-You can take your break when you wish
63.12 60.46 63.34 Yes 0.081
36.88 39.54 36.66 No -0.081
-You are free to decide when to take holidaydayr off
56.97 55.35 66.91 Yes 0.072
43.03 44.65 33.09 No -0.072

Note: *coefficients of synthetic indicators are qmuted so that their sum over item responses of

each variable equals to zero. A coefficient in halticates a high contribution of the item response
to the inertia of the synthetic indicator. The umglag multiple correspondences analyses has been
conducted using the EWCS of 1995.
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Appendix Il. Variables used in

multilevel analysis

Model 1 Model 2 Model 3 Model 4
Intercept . . °
Trend analysis
Year 1995 Reference
Year 2000 b b
Year 2005 . °
Individual level (n=52248)
Individual is female ° |
Individual's age is between 15 and 24 Reference
Individual's age is between 25 and 34 °
Individual’s age is between 35 and 44 .
Individual’s age is between 45 and 54 .
Individual’s age is between 55 and + .
Individual is self-employed °
Individual is on a fixed term contract °
Individual’ main job involves working with computer °
Individual has people under his/her supervision °
Agriculture °
Manufacturing Reference
Services °
Construction °
Public sector °
Legislators (and senior officials) and managers °
Professionals °
Technicians (and associate professionals) °
Clerks °
Service workers and (shop and market) sales workers °
(Skilled) agricultural and fishery workers °
Craft and related trades workers °
Plant and machine operators Reference
Elementary occupations °
Country level (n=45) QW.C | LT.C. | IMC. | DW.C.
Real annual GDP growth . e | 0O
Unemployment rate . °
% Females in economically active population . 0
% Services sector in civil employment .
% Manufacturing sector in civil employment .
Ln of nb of patent applications to the EPO perionilinhbts . 0
% Part-time employment in total employment 0
% Trade in goods and services in GDP o | 0
% Tertiary attainment for age group 24-64 °
% Aged 50 and more in economically active popurkatio .

Note: Q.W.C. — quality of working conditions; I.T..€ intensity of technical constraints; I.M.C. tensity of market

constraints; D.W.C. — degree of work complexity

e — variable is present in the modék model 4’ for degree of work complexity (the inidiual variables are the same as in

model 4, only country-level variables change)
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Appendix Ill: Multilevel regressions (cf. Table 2 and 3 in the paper)

Table Al. Quality of working conditions: multilevel analysis

Model 1 | Model 2 | Model 3 Model 4
Intercept -0,026 -0,007 -0,446*** -0,453***
Trend analysis
Year 1995 Reference
Year 2000 -0,027*** | -0,045*** -0,049%**
Year 2005 -0,028*** | -0,080*** -0,047***
Individual level (n=52248)
Individual is female | 0,093*** 0,093***
Individual’'s age is between 15 and 24 Reference
Individual's age is between 25 and 34 -0,017** -0,017**
Individual’s age is between 35 and 44 0,003 0,002
Individual’s age is between 45 and 54 0,018** 0,018**
Individual’s age is between 55 and + 0,086*** 0,086***
Individual is self-employed 0,035%** 0,035%**
Individual is on a fixed term contract -0,002 -0,003
Individual’ main job involves working with compute 0,098*** 0,099%**
Individual has people under his/her supervision -0,045%** -0,045%**
Agriculture -0,073*** -0,076***
Manufacturing Reference
Services 0,138*** 0,138***
Construction -0,137*** -0,139***
Public sector 0,147*** 0,147***
Legislators (and senior officials) and managers 0,464*** 0,463***
Professionals 0,480*** 0,480***
Technicians (and associate professionals) 0,420%** 0,420%**
Clerks 0,528*** 0,528***
Service workers and (shop and market) sales workgrs 0,358%** 0,358%***
(Skilled) agricultural and fishery workers -0,025 -0,021
Craft and related trades workers -0,097%** -0,097%**
Plant and machine operators Reference
Elementary occupations | 0,168*** 0,169***
Country level (n=45)
Real annual GDP growth 0,007
Unemployment rate -0,008***
% Females in economically active population -0,019***
Random components
Variance of the country level residual errors 800 [0,008*** |0,006*** 0,006**
Variance of the individual level residual errors ,3XB*** [0,323*+*  [0,224*** 0,224***
Intra country correlation in percentage 2,54% 2,53% 2, 7% 2,10%

Note: * significant at 10%, ** significant at 5% significant at 1%.
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Table A2. Intensity of technical constraints: multlevel analysis

Model 1 | Model 2 | Model 3 Model 4
Intercept 0,034** 0,003 0,447*** 0,457***
Trend analysis
Year 1995 Reference
Year 2000 0,024*** 0,037*** 0,029***
Year 2005 0,076*** 0,101*** 0,080***
Individual level (n=52248)
Individual is female | -0,044*** -0,044***
Individual's age is between 15 and 24 Reference
Individual's age is between 25 and 34 -0,037%%* | -0,037***
Individual’s age is between 35 and 44 -0,082*** -0,082***
Individual’s age is between 45 and 54 -0,116%** -0,116***
Individual’s age is between 55 and + -0,188%** -0,188***
Individual is self-employed -0,189*** | -0,189***
Individual is on a fixed term contract 0,014* 0,013*
Individual’ main job involves working with computer 0,078%** 0,078***
Individual has people under his/her supervision 0,123*** 0,123***
Agriculture -0,029 -0,027
Manufacturing Reference
Services -0,231*** -0,230***
Construction -0,070*** | -0,069***
Public sector -0,301*** -0,301***
Legislators (and senior officials) and managers -0,286*** | -0,286***
Professionals -0,370*** -0,370***
Technicians (and associate professionals) -0,293%** | -0,294***
Clerks -0,242*** -0,242***
Service workers and (shop and market) sales workgrs -0,299%** | -0,299%**
(Skilled) agricultural and fishery workers -0,161*** | -0,164***
Craft and related trades workers -0,073*** | -0,073***
Plant and machine operators Reference
Elementary occupations | -0,184** | -0,184***
Country level (n=45)
Unemployment rate
% Services sector in civil employment -0,003
% Manufacturing sector in civil employment -0,010***
% Females in economically active population
Random components
Variance of the country level residual errors 0,003** |0,003*** |0,004*** 0,003***
Variance of the individual level residual errors 0,264*** 10,263*** [0,2198*** 0,2197%*
Intra country correlation in percentage 1,18% 1,19% 1,95% 1,5%

Note: * significant at 10%, ** significant at 5%} significant at 1%.

33



Table A3. Intensity of market constraints: multilevel analysis

Model 1 | Model 2 | Model 3 Model 4
Intercept 0,042 0,010 -0,243*** | -0,225***
Trend analysis
Year 1995 Reference
Year 2000 0,043*** 0,044*** 0,019***
Year 2005 0,051*** 0,046*** 0,018**
Individual level (n=52248)
Individual is female | 0,015*** 0,014%**
Individual's age is between 15 and 24 Reference
Individual's age is between 25 and 34 0,017%** 0,017***
Individual’s age is between 35 and 44 0,004 0,004
Individual’s age is between 45 and 54 -0,001 -0,001
Individual’s age is between 55 and + -0,036%** -0,036%**
Individual is self-employed 0,168*** 0,168***
Individual is on a fixed term contract -0,034** | -0,034***
Individual’ main job involves working with computer 0,071%** 0,070%**
Individual has people under his/her supervision 0,056*** 0,056***
Agriculture 0,006 0,006
Manufacturing Reference
Services 0,152*** 0,152%**
Construction 0,124*** 0,123***
Public sector 0,076*** 0,076***
Legislators (and senior officials) and managers 0,106*** 0,107***
Professionals 0,097*** 0,098***
Technicians (and associate professionals) 0,079*** 0,079%**
Clerks 0,061*** 0,061***
Service workers and (shop and market) sales workgrs 0,120%** 0,120%**
(Skilled) agricultural and fishery workers 0,001 0,003
Craft and related trades workers 0,059%** 0,059***
Plant and machine operators Reference
Elementary occupations | -0,030*** -0,030***
Country level (n=45)
Ln of number of patent applications to the EPO per 0,045%**
% Part-time employment in total employment
% Females in economically active population
Random components
Variance of the country level residual errors 0,009*** [0,009*** |[0,008*** 0,006***
Variance of the individual level residual errors 0,144*** [0,143** |[0,127*** 0,127**
Intra country correlation in percentage 5,86% 5,92% 6,12% 4,16%

Note: * significant at 10%, ** significant at 5% significant at 1%.
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Table A4. Degree of work complexity: multilevel aalysis
Model 1 | Model 2 | Model 3 Model 4 | Model 4’

Intercept -0,017 0,016 -0,425%** -0,415** -0,395***
Trend analysis

Year 1995 Reference

Year 2000 -0,055*** [ -0,048*** -0,051*** [ -0,089***
Year 2005 -0,038*** [ -0,038*** -0,062*** | -0,079***
Individual level (n=52248)

Individual is female -0,066** | -0,066** -0,066***
Individual's age is between 15 and 24 Reference

Individual's age is between 25 and 34 0,101**| 1@ *** |0,100%**
Individual's age is between 35 and 44 0,102***| 1@@** [0,103***
Individual's age is between 45 and 54 0,082***| 0&R*** |0,082***
Individual's age is between 55 and + 0,058*** 2O&* [0,059***
Individual is self-employed 0,171%** 0,170%**| Q7IL***
Individual is on a fixed term contract -0,060*** [ -0,060*** | -0,059***
Individual’ main job involves working with computer 0,216*** 0,216*** | 0,215***
Individual has people under his/her supervision 178 0,174* |0,174***
Agriculture 0,027* 0,026* 0,026*
Manufacturing Reference

Services 0,018*** 0,018*** 10,018***
Construction 0,064*** 0,064**=* 10,064***
Public sector 0,058*** 0,058*** |0,058***
Legislators (and senior officials) and managers ,256** 0,256*** |0,257***
Professionals 0,311*** 0,311*** |0,312***
Technicians (and associate professionals) 0,301**10,301*** |[0,301***
Clerks 0,159%** 0,159*** 10,160***
Service workers and (shop and market) sales workgrs 0,143*** 0,143** | 0,143***
(Skilled) agricultural and fishery workers 0,266* |0,206*** ]0,209***
Craft and related trades workers 0,228*** 0,228*1%0,228***
Plant and machine operators Reference

Elementary occupations 0,003 0,003 0,002
Country level (n=45)

Real annual GDP growth -0,005 -0,000
% Trade in goods and services in GDP 0,001 07002
Ln of number of patent applications to the EPO per

million inhabitants 0.046***
% Tertiary attainment for age group 24-64 0,096

% Aged 50 and more in economically active

population -0,004**
Unemployment rate 0,003*

% Part-time employment in total employment 0B.0*
% Females in economically active population 01Q*
Random components

Variance of the country level residual errors 601 |0,015** |0,011*** 0,011** [0,010**
Variance of the individual level residual errors L2T6**  [0,216*** [0,162****  |0,162*** |0,162***
Intra country correlation in percentage 6,55% 6,55% 6,52% 6,37% 5,94%

Note: * significant at 10%, ** significant at 5%} significant at 1%.
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Footnotes

! The detailed information on the EWCS is availabl&urofound (2007)

ZWe assume that it is meaningful to apply the stmattrelationships observed in 1995 to 2000 and
2005. We have checked that our main results arestoto the choice of the reference year for
computing synthetic indicators. As we are dealirnthwrend analysis, 1995 is a “natural” reference
year.

® Inertia in a MCA is an indicator of heterogeneiipalogous to variance in factor analysis.

* They result from two first dimensions of the MCBy construction, these two dimensions are
orthogonal. As a consequence, the intensity ofrieah constraints is independent of the intensity o

market constraints.

36



TEPP Working Papers 2012

12-1. What drives Health Care Expenditure in Francesince 1950? A time-series study
with structural breaks and non-linearity approaches
Thomas Barnay, Olivier Damette

12-2. How to account for changes in the size of p® Leagues: The Iso Competitive
Balance Curves
Jean-Pascal Gayant, Nicolas Le Pape

12-3. Hedonic model of segmentation with horizontalifferentiated housing
Masha Maslianskaia-Pautrel

12-4. Stricter employment protection and firms’ in@ntives to train: The case of French
older workers
Pierre-Jean Messe, Bénédicte Rouland

12-5. Advantageous Semi-Collusion Revisited: A Note
Kai Zhao

12-6. Entry mode choice and target firm selectionprivate and collective incentive
analysis
Kai Zhao

12-7. Optimal Unemployment Insurance for Older Worlers
Jean-Olivier Hairault, Francois Langot, Sébastiemktd, Thepthida Sopraseuth

12-8. Job Polarization in Aging Economies
Eva Moreno - Galbis, Thepthida Sopraseuth

12-9. A note on "Re-examining the law of iterated »@ectations for Choquet decision
makers"
André Lapied, Pascal Toquebeuf

12-10. Dynamically consistent CEU preferences
André Lapied, Pascal Toquebeuf




TEPP Working Papers 2011

11-1. The French "Earned Income Supplement” (RSA) ad back-to-work incentives
Denis Anne, Yannick L'Horty

11-2. The effect of place of residence on accessetmployment: a field experiment on
gualified young job applicants in Ile-de-France
Yannick L'Horty, Emmanuel Duguet, Loic du Parquedscale Petit, Florent Sari

11-3. Why is there a faster return to work near theborder?
Jonathan Bougard

11-4. Residential Discrimination and Ethnic Origin: An experimental assessment in the

Paris suburbs
Emmanuel Duguet, Yannick L'Horty, Pascale Petit

11-5.The Fateful Triangle: Complementarities betwen product, process and
organisational innovation in the UK and France
Gérard Ballot, Fathi Fakhfakh, Fabrice Galia, amdmon Salter

11-6. How important is innovation? A Bayesian facteaugmented productivity model on

panel data
Georges Bressona, Jean-Michel Etienne, Pierre Mohne

11-7. Fiscal Shocks in a Two Sector Open Economy
Olivier Cardi, Romain Restout

11-8. Productivity, Capital and Labor in Labor-Managed and Conventional Firms
Fathi Fakhfakh, Virginie Pérotin, Monica Gago

11-9. What is the Natural Weight of the Current Old?
Damien Gaumont, Daniel Leonard

11-10. Routinization-Biased Technical Change, Gloliaation and Labor Market

Polarization: Does Theory Fit the Facts?
Jaewon Jung, Jean Mercenier




The TEPP Institute

The CNRS Institute for Labor Studies and Public Policies (the TEPP Institute,
FR n°3435 CNRS) gathers together research cermeesasizing in economics and sociology:

« I'Equipe de Recherche sur les Marchés, 'Emploi et la Simulimn (Research Team
on Markets, Employment and SimulatioBRMES, University of Paris Il Panthéon-
Assas

+ theCentre d'Etudes des Politiques Economiques de I'uversité d'Evry (Research
Centre focused on the analysis of economic polieg ats foundations and
implications),EPEE, University of Evry Val d’Essonne

« the Centre Pierre Naville (Research on Work and Urban PolicigSEN, University
of Evry Val d’Essonne

+ I'Equipe de Recherche sur |'Utilisation des Données Tempotes en Economie
(Research Team on Use of Time Data in EconomiR))DITE , University of Paris-
Est Créteil and University of Paris-Est Marne-lai¥a

« the Groupe d'Analyse des Itinéraires et des Niveaux Saliaux (The Group on

Analysis of Wage Levels and TrajectorigSAINS, University of the Maine

The TEPP Institute brings together 147 researcaeds research professors and 100 PhD
students who study changes in work and employnmerglation to the choices made by firms
and analyse public policies using new evaluatiothous.

www.tepp.eu




