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Abstract: The large diffusion of Information and Communicati®echnologies (ICT) associated
with the diffusion of new work practices during th890's has raised concerns about the impact of
these changes on productivity. Some recent studidgrline a positive impact of ICT and of new
work practices on firms' productivity. But as wkHiown, in the principal-agent literature, agents ar
predisposed to shirking. Thus, in order to obtaiwdpctivity gains highlighted in the recent literns
and to assure their competitiveness, firms negutdeide workers with sufficient incentives (negativ
and positive) and motivations (intrinsic and exti@). In the context of wide technological and
organisational changes, our work seeks to focuthemelationships between ICT use and incentives
and/or motivations. Using a representative samplaigembourg workers surveyed in 2004-2005, we
investigate the influence of two ICT use (compuwed Internet) on different indicators of incentives
and motivations. Our main results indicate thatoitdicing ICT influences incentives schemes, it
seems to increase positives incentives, like wagei® and promotions. Moreover, by offering the
access to ICT to its employees, the firm createsmmiching work environment that influences
positively intrinsic motivations of workers. Thegeire intrinsic motivations, associated with the
positive incentives can be substitutes for thectlingonitoring introduced usually to obtain the oyl
effort of employees, but hard to be used in theerurcontext of increasing autonomy and multi-
tasking.
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1. Introduction

The fast diffusion of Information and Communicatidbachnologies (ICT) in firms, allowed
notably by the declining price for its use, seem&vor the productivity of the firm. Several
works present evidence supporting a positive ef@dCT on productivity at the firm level
(Greenan & Mairesse, 2000; Licht & Moch, 1999; ltexberg, 1995). However, the diffusion
of ICT has been combined with changes in the osgaioinal structure of firms with the
increasing use of so called high performance wadamization (Osterman, 2000). As these
changes might be another determinant of the inerefproductivity, recent empirical studies
analyze the joint effects of ICT and workplace gamnization. They underline that ICT
combined with workplace organization have positine significant effects on productivity at
the firm level (Askenazy & Gianella, 2000; Bertskl& Kaiser, 2004; Black & Lynch, 2001;
Bresnahan, Brynjolfsson & Hitt, 2002; Brynjolfss&rHitt, 2000).

To obtain these productivity gains and to assue& tompetitiveness, firms need to provide
for workers the proper incentives and motivatioftsanks to these incentives and motivations
the firm can solve the problem of shirking and ecaanage the creation and transfer of
knowledge. However, the problem of shirking is ctiogted in the context of wide
technological and organisational changes. The sldfu of ICT associated with workplace
reorganization involves a change from a "Taylaefstvork organization, characterized by
task specialization, a pyramidal hierarchical dtice and a centralization of responsibilities,
to a "Holistic" organization with multi-tasking, jorotation, the decentralization of decision-
making, team work, more flexibility for the employand greater communication between
workers. Consequently, the relationships betweepl@rars and employees have changed.
As workers became more versatile (Lindbeck & Snow886; 2000) and more autonomous
(Caroli, Greenan & Guellec, 2001) the contractsabee more incomplete and the evaluation
of workers performance more difficult.

As well known in the principal-agent literaturense workers know their own ability levels
while employers may not, since it is costly to meastheir performances, and since they
prefer leisure to effort, agents are predisposezhirking. Consequently, they can choose the
actions that are not in the best interest of th@leyers. The firm exists in a large part to
provide the proper incentives to obtain the optimdvision of workers' effort when the
information on workers' performance is coktlin order to reduce the agency problem, the
principal can use monitoring, compensations angfomotions. This principal-agent view
can be extended with the introduction of the cohcépnotivations, largely neglected by the
economic literature. These motivations widely anatl/by organisational psychologist can be
substitutes of incentives and can consequentletadéiort. Building on Frey (1997), Minkler
(2003, 2004) introduced both incentives and motivest in the analysis of the provision of
efforts at work.

In this paper, we seek to provide an analysis efdfiects of ICT and of the changes they
crystallize on the incentives and motivations tiis fneed to manage in order to solve the
problem of shirking, and in the creation and transff knowledge, which are necessary for
the firms' competitiveness.

! This cost can result from the costly evaluatiopefformance (Calvo & Wellisz, 1978), the unobsbitiig of
worker performance (Holmstrém, 1982) or the oppusin of team members under revenue-sharing (Alckian
Demsetz, 1972).



We perform our analysis on a representative sampleuxembourg workers surveyed in
2004-2005. Our dataset comes from the EuropeanalSd&urvey collected by the
CEPS/Instead A first evaluation of the consequence of ICT diffedent indicators of
incentives and motivations to obtain the optim&refis computed by comparing the average
value of the indicator for workers who use ICT (quter, Internet) and for workers who do
not. However, this benchmark estimator raises ssehection problems induced by workers'
and firms’ heterogeneity. We choose to perform pnagressions of the different incentives
and motivations variables on ICT use, includinguanber of controls like age, education,
seniority and firm's characteristics with proxiek arganisational changes. But another
problem stems from the fact that the impact of I@&ay not be linear. In this case, as
Heckman, Ichimura & Todd (1997, 1998) recommend, use propensity score matching
estimators. Our main results highlight, on the bard, that the introduction of ICT increases
the difficulty to control the work of employees. U4¥) it drives firms to modify their
incentives mechanisms. On the other hand, thetseshbw that ICT use increase positives
incentives, like wage bonus and promotions. Moreolbg offering the access to ICT to its
employees, the firm creates an enriching work emvirent that influences positively intrinsic
motivations of workers. These pure intrinsic mdiivas, associated with the positive
incentives can be substitutes for the negativenimee mechanism introduced usually to
obtain the optimal effort of employees.

The paper is organized as follows. Some theoretoasiderations on the relationships
between incentives, motivations and the provisibeffort in the context of technological and
organisational changes are provided in sectiore2ti& 3 provides a detailed description of
the database. Section 4 presents the economeggdisptions. Section 5 discusses the results
and the last section concludes.

2. Incentives and motivations in the context of tdmological and organisational changes
2.1. Incentives

Incentives are widely discussed in the agency th€Brendergast, 1999). Incentives are
provided to workers through two options, a negaineentive (monitoring) and another one
more positive (wage bonus, promotions). The prialcvall invest in such incentives in order

to induce workers to operate in the firm's interést underlying assumption in this literature
is that, in the absence of monitoring agents wviiltksbut they will respond to an incentive in

the principal's interest.

The control of productivity can be objective witietpay-for-performance practice included
in an explicit contract. Since it is difficult tqscify all aspects of the job in an explicit
contract and since it is less costly to monitor Eyges' effort than to measure their marginal
product, the subjective monitoring option by supeis generally used (Calvo & Wellisz,
1978). To be effective the monitoring needs to dmlzined with penalties when it shows that
the work is substandard.

The positive incentive option reward workers fdiogfby means of monetary incentives like
salary revision or bonus; or through promotionsabting on the career concerns of workers.
Wage increases could act as a positive incentivindrgasing the expected reward of effort
provision by workers (Minkler, 2004). But, as workexert effort not just to maximize their

2 CEPS/Instead: Centre for Population, Poverty antli® Policy Studies/International Networks for @ies in
Technology, Environment, Alternatives, Development.



pay but also to affect future contracts, the firgm cise career concerns in order to mitigate the
agency problem (Fama, 1980; Holmstrom, 1982).

In the context of technological and organisatioda&nges, the connectivity to Internet of
workers is increasing. Consequently, it gives wosk®aore opportunities to shirk like the use
of Internet for personal purpose instead of workiagd. To obtain optimal effort provision,

firms need to provide workers with sufficient intigas, especially in the current context of
high churn rates for workers (Bauer & Bender, 20@4) technological changes influence the
increase of workers’ autonomy (Gollac, Mangematlioatty, De Saint-Laurent, 1999), they
alter the incentives schemes. The direct supervisexomes more difficult, so firms need to
defined innovative modes of monitoring. In the eatrcontext of strategies like the just-in-
time one, the stress of the time limit can replfgeauthority of the superior. If monitoring is
more difficult, firms can instead still use pos#iincentives like promotions or wage bonus.

Hypothesis 1. The use of ICT by workers changes the incentiglesnses and should
decrease the direct supervision of workers.

Hypothesis 2. The use of ICT by workers should influence pagitithe probability of
using positive incentives to obtain optimal effafrtvorkers.

2.2. Motivations

The standard theory of the firm does not differaetithe different sources of motivation,
which are, in the economic view, just the manifegits of underlying preferences (for the
reward associated with performing the task). Wieit®nomists have greatly neglected the
psychological effects, the concept of motivatios baen already analyzed by organisational
psychologist. Research on motivation has distifgdsintrinsic and extrinsic motivation.
Extrinsic motivation is motivation gained by extally influenced need satisfaction. Intrinsic
motivations are influenced by the work itself. Baling Deci (1971)"one is said to be
intrinsically motivated to perform an activity whene receives no apparent reward except
the activity itself" (p.105). As shown is the crowding theory (Frey97p incentives
(especially monetary) can crowd out the motivatibtmsindertake an activity and the firm
does not have to neglect their effects becausdliafiect effort (Cools, Van Herpen & Van
Praag, 2005). The crosspollination by combiningiadopsychology and economics is
consequently necessary because the crowding adt gffedicts reverse reactions of workers
to the one expected in the agency theory.

2.2.1. Intrinsic motivations

In this paragraph, we will analyze both pure irgiinmotivations in the tradition of social
psychologists and moral motivations introduced bgkier (2004).

Pure intrinsic motivatiorcomes from within the person in bond with his jg¥orkers, who
find their work interesting will enjoy it and cammrsequently choose to do good work for its
own sake. So they are supposed to be intrinsicatiivated. Following Frey (1997), external
interventions, that is to say incentives, can iaseeor "crowd in" intrinsic motivations or
quite the opposite can diminish or "crowd out" thesotivations and beyond affect the
provision of effort. In the first, if the worker dés that his involvement and competence is
appreciated by employers (possibilities of promwdjo This acknowledgement permits
autonomy of action and may increase intrinsic nation and strengthen effort. In the second,



the agent perceives that the external interveriti@monitoring shifts the locus of control
from the agent to the principal. As the worker breeca "pawn" to the source of external, he
responds by reducing what he has control ower,his intrinsic motivation (Deci, 1971;
Minkler, 2004). Concerning the effect on effort,tlife incentives schemes reduce worker's
intrinsic motivation more than they induce him &form, effort provision will decrease.

As technological and organisational changes areoceged with greater freedom in
organizing one's own work and in diversifying tagkaroli, Greenan & Guellec, 2001;
Greenan & Walkowiak, 2005; Lindbeck & Snower, 1986d 2000), it will increase the
interest of the job and it can, consequently, beagployee intrinsic motivation. The crowd in
effect will be reinforced by the necessity of prdimns to reward the employees with the
competencies needed by the firm in the contextkdfssupgrade in organization and high
churn rate. The crowd out effect is more ambiguods. the introduction of ICT and
organisational changes imply more autonomy and-dsgdrmination, workers are more
subject to control (Bradley, 2000). But the modesamtrol have changed and the monitoring
is no more fulfilled by the supervision of supeyibut more by work pressure and job stress,
so the feeling of being supervised is less opprestkian the one that induce the traditional
crowd out effect.

Hypothesis 3. ICT diffusion should influence positively workergrinsic motivations,
and thereby their provision of effort.

More than the work ethic embedded in intrinsic mations, Minkler (2004) introduceaoral
motivationsin the debate on workers willingness to work haihdbrkers' choices can be
independent of personal welfare considerations,camgimitment or duty can motivate moral
actions without taking in to account incentivesesuls. The integrity of workers can be a
reason for moral actions (Minkler & Miceli, 2004htegrity confers commitments to moral
principles like honesty, or "don't lie" principlé. influences both the propensity to make
promises and to keep them. People can keep theul ewen if it is contrary to the self-
interest. Experimental repeated games provide sewidence on situations in which the
standard self-interest model is refuted. Accordmgpally's (1995) meta-analysi$anguage
may elicit an involuntary commitment to act nonskly" (p.87). If there is a commitment to
work hard, as shirking is analogous to dishonestlying, workers may choose to provide
optimal effort.

The increase of the communications caused by téopical changes can drive to more
commitment of employees to work hard in links witie concept of external pressure we
present in the following subsection. But the agee¢ds to have moral principles to keep
commitments. And even fMiCT should contribute to the deepening and develemt of true
human qualitiesand provide time for people to develop themselveshaman beings"
(Bradley, 2000, p.856), the link between these gharand moral principles is ambiguous and
needs further investigations.

Hypothesis 4. ICT can contribute to the development of humarites but it is no
sure that it will change the honesty of workershiw "don't lie" principle. Therefore,
the effect of ICT on moral motivations is quite &ubus.



2.2.2. Extrinsic motivations

Following Frey & Jegen (2001) extrinsic motivatioomes from outside the person. So, we
can include both the concept of external presstrhe group and the concept of fairness
(Minkler, 2004) in this definition.

According to Minkler (2004)workers who care about the views of other worlaessubject

to peer pressure(p.870). This external pressure (Kandel & Laz&882) most likely appears
in firms that use profit sharing like in teams, &ese each worker's effort affects negatively
all other worker's income or well-being (as shigkimecessitates increased effort form others).
Kandel & Lazear (1992) identify guilt and shahss possible explanations of this external
impact. As external pressure can be a substitutdifect monitoring firms need to stimulate
the deployment of a team spirit with the formatifrgroupd in which members can identify
with one another. If the firm succeeds in infusthgs team spirit in the organization, the
external penalties for substandard work can beacepl by the feelings of guilt and shame.
These feelings arise when shirkers would suffanftetting down their coworkers.

As network technologies contribute to codify tasksowledge, and to collect information,
they stimulate electronic communications and allearkers to get more easily help from
colleagues when it is needed. Moreover, a membex tdam can easily relays to other
member information concerning substandard workiagen therefore increases the feelings
of shame and guilty when the effort is not hight Bsithe use of ICT may reduce face-to-face
interactions and informal contacts, it can consatjyeeduce the creation of a team spirit and
thus workers' provision of effort.

Hypothesis 5. Technological changes stimulate electronic compations. On the
one hand ICT uses increase the interdependenceoevs, but on the other hand
they reduce face-to-face interactions. Consequetité/global impact of ICT changes
on the setting up of a team spirit and thus onreglepressure is quite ambiguous.

Another extrinsic motivation comes from the reciptp between employers and workers. An

agent is expected to at least partly determindelid of motivation considering the behaviors

of others, particularly the employer. In additiangurely self-interested people, there are a
fraction of people who are also motivated by fagsher reciprocity considerations. According

to Fehr & Gachter (2000) people cooperate more ghadicted by the self-interested model

in response to friendly actions and less in respdaoshostile actions. So, in the context of

work, reciprocity implies that a fair worker willebhonest with an honest employer and will

shirk with a dishonest employer (one that failptovide a good working environment).

With the introduction of high performance work s, according to Colvin (2006) firms
place greater value on employees and induce a higdgree of fairness in employment
relations. However, recent years are charactetigekigh churn rates for workers (Bauer &
Bender, 2004). Consequently, the relationship betwemployers and employees is
characterized by greater dynamics. So, it can emibe negatively the degree of fairness and
the provision of effort. But ICT can offset thisgative influence. The access to ICT can be a
sign of trust granted by the employer to his workinerefore it can influence positively

3 "Shame exists when others observe non performamtéh@n exert external pressure. In contrast, caiiises
as internal pressure even when one's actions aobsarvable;' Minkler (2004, p.870).

* Following Minkler (2004), to favor this team spifirms can, for example, use quality circles, temeetings,
inter-company sport leagues, company picnics.



fairness and reciprocity. Thereby, even in a cantéhigh churn rate, the worker can have a
greater attachment to his firm because of thisnadetrust. Furthermore, to obtain optimal
effort of workers who develop ICT competences, ftira can choose to provide security of
job.

Hypothesis 6. Technological changes should influence positiibly relationships
between employers and employees.

3. Data

The data used in this study relates to individliglag in the Grand Duchy of Luxembourg.
They were collected within the framework of a Ewap project called: European Social
Survey (ESS). This European project was conduateover 20 countries of the European
continent on nationally representative samplesndfviduals. It contains information on a
wide range of attitudinal and socio demographic ratiristics of individuals. In

Luxembourg, an additional questionnaire was ingerteprovides items on the use of new
technologies, both at home and at work. The datee vewllected, using face to face
interviews, by the CEPS/Instead thanks to the firnsupport from the Luxembourg
National Research Fund. The survesas twice realized in 2002-2003 and in 2004-2005,

here, we use the data of the second round. As w¢ twaanalyze the links between ICT and
motivations at work, we focus our attention on wWarking population and more specifically
to employees who are aged between 16 and 65. Thbaers of workers interviewed is 706.

Table 1. Characteristicsof ICT users

Computer Internet users
Variable users (401

workers) (319 workers)
Man 59.52% 47.44%
Woman 56.98% 41.67%
Education
0-8 years at school 20.3% 10.95%
9-13 years at school 47.55% 30.05%
High School graduate 69.44% 54.55%
College graduate 90.48% 81.66%
Occupation
Unskilled workers 15.79% 8.03%
Skilled workers 26.97% 16.3%
Clerks and services workers 55.24% 35.95%
Technicians 83.93% 67.25%
Professionals, high level management 89.47% 80.39%
Firm characteristics
Industry, construct 37.74% 26.54%
Trat_je, transport, financial services, property 61.77% 47.23%
business
Education, civil services, health services 68.7% .56%
Size less than 10 employees 41.23% 34.17%
Size between 10 and 24 employees 47.15% 33.33%
Size between 25 and 99 employees 67.41% 52.55%
Size between 100 and 499 employees 67.31% 55.35%

® In Appendix 1 we provide descriptive statisticstu survey data.



500 employees and more 67.12% 48.67%

Note: 67.12% of workers who work in a firm emplayimore than 499 persons use a
computer at work and 48.67% use Internet.

Table 1 displays the characteristics of workers wk® a computer and/or Internet at work. In
the sample, nearly 50% of the workers use one@twlo ICT studied in this article. There
are, indeed, 57% of workers who use a computdraniorkplace and 45% who use Internet.
ICT users stand out from those who do not usenbividual or job characteristics. Qualified
workers employ more widely new technologies thamers. Thus, 81.66% of workers with
college graduate use Internet at work against ¥0.66workers with only 0-8 years spent at
school. More than 65% of technicians or profesd®nae one at least one of the two ICT. It
is the case for less than 20% of skilled or uns#titorkers. The proportion of individuals
who uses ICT in the sectors of industry or constisitess important than in the other sectors.
More than 50% of individuals working in firms emping between 25 and 500 persons use at
least a technology.

3.1. Dependant variablés

To obtain productivity gains and to assure theimpetitiveness, firms need to provide
workers with sufficient incentives and motivations.

To analyse the effect of ICT on firms’ incentivasdamotivations schemes, we constructed
proxies of the different incentives and motivatidnem perception of workers about their
working conditions. In order to test our hypothesjswe introduce a proxy of monitoring
defined by a work closely supervised. To test gyoothesis 2, a variable that measure the use
of wage bonus by the firm and a proxy of promotaefined by good opportunities of
advancement are used. To study motivations wendisish intrinsic motivations from
extrinsic ones. On the one hand, the intrinsiccargght by a proxy of good job in order to test
the hypothesis 3 and a proxy of moral motivatioeBned by the fact of following rules even
when no one is watching in order to test the hypsith4. On the other hand, for the extrinsic
motivations we test the hypothesis 5 by capturirter@al pressure with the use of two
variables, the need of colleagues' gratitude apdoay of team spirit. Finally, we test our
hypothesis 6, the reciprocity between employerswaoikers with two dummies, one for the
reciprocity of the workers towards his employars. the attachment to the firm) and one for
the inverse relationship.€. the security of the job).

3.2. Independent variables

Our measures of ICT use at work concerns compuigrsternet use. They are constructed
has dummy variables that takes the value one whenirtdividual use the ICT at the
workplace and zero otherwise.

The different control variables introduced in owolgt regressions and used in the propensity
score matching estimators method concerns numaspects of workers, of their job and of
the firm.

Even if we have no information on firms’ choice ofganization and of the possible
organisational changes implemented in the lastsyeae have variables relating to the
characteristics of occupied job. Thus, we haverm#dion on the diversity of the tasks carried

® The details of the ESS questions and the variataestructed from them are contained in Appendix 2.



out in the job (multi-tasking), which gives us aea of employee’s versatility. The data give
also us information about the flexibility of the oschedule i.e. the fact that the worker is
often informed at short notice before having to kvowertime for the needs for the firm,
which gives us an idea of flexibility in the orgaaiion of the production (flexibility).

The ESS survey provides information on the workleaf is to say the gender, the age, the
nationality, the highest level of education attdin€he survey also provides information on
each worker's job and on the firm in which he woiMsre precisely, we have information on
the occupation (5 groups: unskilled workers; sHillgorkers; clerks and services workers;
technicians; professionals and high level managém#re number of the weekly working
hours, the seniority and a dummy for union membprsboncerning the characteristics of the
firm, we introduce the sector (3 groups) as welhassize of the firm.

4. Econometric method

A first estimate of the impact of ICT on the di#et mechanisms of incentives and
motivations ) can be obtained by comparing the average valYefaf workers who use the
ICT (T=1) and for the workers who do not£0). This benchmark estimator is generally
called "naive". However, this benchmark estimadmgsas some selection problems induced by
workers' heterogeneity (due to age, occupationcatthn...) and firms’ heterogeneity (size,
organisation...).

To handle this problem, in a second estimate, vo®s# to perform probit regressions of the
different incentives and motivations variables @T luse, including a number of controls
concerning the worker and the firm. For each ingestand motivations we have a dummy
variable {Y;) which is ascribed the value 1 if the worker armas that his work shows the
characteristic, O if not. We consider the carrymyg of the binary dependent variable as the
result from a rule of decision. This rule is a meukm associating the exogenous variakles
with the observation of the evefX;=0} or {Y;=1}.

Thus,Y, =1 if y>c andy, =0 if y <c, with y, =xfB+¢ wherex is the vector
containing the exogenous variables @grithe vector of parameters that captures the infleen
of the exogenous variables. We assume #had distributed as a normii.d. variable.

The probability that the work shows a particulaarettteristic is written as follows:
PY=D)=P(xL+¢ »c)=F(x5)

The likelihood function can be written as:

L= [JIF AV - F AT

And the log-likelihood function is:

LogL =3 [y, F(x A1~ ¥~ F(x )]

But another problem stems from the fact that thegaich of ICT may not be linear. The effect,
indeed, can be different for different groups ofrkess.

That's why, in a third estimates, we use propersityre matching estimators, as Heckman,
Ichimura & Todd (1997, 1998) recommend. We can f&dime the access to ICT in the
workplace by a random variable which takes value 1 if the individual reaches phegram



(i.e. has the access to an ICT) and O if not. The viriabinterest Y) which denotes the fact
that the workeili has such or such incentives or motivations to idevhe optimal effort is

described by two probabilitiesP(Y, =1); P(Y, = 0)) conditional on the access to the
"treatment” T). For a workeli, we do not observe at the same time the fittethadihity of
having an incentive or a motivati®{(Y, = 1) if the worker use the ICTT(=1) and the fitted
probability P, (Y, = 1) if the worker do not use the ICT£0).

In the data, we only observe:

P(Y, =) =TR(Y, =D +(A-T)R (Y, =)

For each worker, the "causal effect" (Rubin, 198#)he treatmentCi is defined by the
difference between what would be the situationhef individual if he were treatedd if he
used ICT at work) and what it would be if he weot ineated:

Ci=R(Y, =) -Py(Y, =)

Given that our data are not experimental, we doahbsierve simultaneously the two fitted
probabilities and consequently this parameter cabaadentified. So, we need to estimate the
average effect of treatment on the treat&dTy:

ATT = E(B(Y =1) - B (Y =1)/T =1

=Py =D -B(y=1/T =1)

Py =1 -EB, (v =1/ x,T =1)/T =1)

EB =n-EF(r=0/x,T=0)T=1)

1
EB(y=1-e(P(y=1/x,T=0)iT =1)

In order to obtain an estimation of tAd T we use information available on the workers to
build, for each individual using ICT, a "countercfaal”i.e. an estimate of what would be his
situation if he had not used the ICT.

Following Rosenbaum & Rubin (1983), we can matchetividuals who take part in the
treatment and those who not, according to the asitom of the probability to be involved in

the use of ICT, the propensity scoi&X) = Pr(T =1/ X). Furthermore, they show that the
propensity score summarizes enough informatiorotopute the estimation of ther'T.

The propensity score provides a comparability gdtebetween the "treated” group and the
"untreated" or control one. If the score tendsddlgh for the people treated and weak for the
untreated, it implies that the treated and the eatéd people show different individual
characteristics. There is, thus, a selection masifar as the treated use ICT because of their
individual characteristics.

Following Heckman, Ichimura, and Todd (1997; 19983, can thwart the selection bias, and
construct a group of treated and a group of urdteatorkers comparables in accordance to
their propensity scofeln practice, it implies that the sample has tadsgricted to a common

" This methodology is classically used by authoralyaing the impact of organisational change on \wak
conditions or wages. See for example, Askenazy &IC&006); Diaye, Greenan & Urdanivia (2006).
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support of the empirical distributions of the ssorespectively for observations suchTasl
and for observations such &s0.

Then, we use the following non parametric Kernekamiag estimator which under some
regularity assumptions is convergent and asymggatibtiocormal:

K(S(Xj)-S(&)J

o1 YV h ~ _

ATTK—E%; P(Y =1) %: S0)=500) P,(Y =1)
2K

Where K is a normal kernel functio) is the bandwidth parameter of the estimatin,
denotes the treated grodpthe untreated or control groug; the number of individuals ih.

As we use the Kernel methodology, the right terside the brackets is a weighted average of
the observations in the control group. Consequegdlsh individuaj in the untreated group
takes part in the construction of a counter-factdialin the treated group. And the importance
of j € lp in this construction varies as the distance batwee propensity score and thati ef

4.
5. Results

In the following subsections, we estimate the dati@ns between incentives, motivations and
ICT use at work using three methods: naive estsngbit regressions and the propensity
score method. As the uses of computer and of leteare highly correlated, we choose to
make distinct analyses. The computer use is seendsea tool allowing tasks codification
and the transfers of information and knowledge eetwthe different departments of the firm
in a short time. The Internet use is seen here ta®lgpromoting communications with the
outside, information research, and consequently icgrove tasks execution. But, as the
access to Internet can be associated with leipgms@nal use of Internet), it can be associated
with more shirking.

Column (1) of Tables 3 and 4 reports naive estisiagethe difference in the percentage of
workers who have such or such incentives or matiaatto work hard, between workers who
use the ICT and workers who do hoto go further, we estimate probit equations for t
probability of being motivated by such or such moees or motivations. The Column (2) of
Tables 3 and 4 presents the marginal effemssociated with the coefficient obtained in the
probit regressions available in the Appendix 3. Ghird analyze concern the use of a
propensity score methtitl The Column (3) of Tables 3 and 4 reports Afid estimated with
the Kernel matching method.

8 Appendix 3 provides details concerning the nasterators.

® Each Line in the Column (2) corresponds to a thffie probit.

% To match our individuals, we use the same varsbie in the probit estimates, that is to say therob
variables presented in the subsection 3.2.
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5.1. The impact of computer use at work on inceatand motivations

Results from the analysis of computer use on thentives and motivations to work hard are
presented in Table 2.

It seems that heterogeneity biases are quite |3ige.coefficients estimated either using the
probit methodology or using the propensity scorehoe are quite different from the naive
estimates. The effects of the computer on incestige motivations to work hard are
increasingly small when we correct for the hetenaify of workers and firms. For example,
the probability of doing good work for its own sales. "pure intrinsic motivations") is,
according to the naive estimates, 24.54 pointsenifir workers using a computer than for
workers who do not; according a probit estimate @oints higher and according to the
propensity score methodology 3.8 points higher. ddger, for some incentives or
motivations (for example, for the test of the hypastis 1), the impact of computer use is no
more associated with a significant coefficient whes introduce more and more corrections
of the heterogeneity bias. when we use the probit methodology and then tlo@eansity
score.

Table 2. Theimpact of computer use at work

1) ) 3)

N_alve Margma_l effe_cts of Kernel estimates
estimates  the probit estimates
Hypothesis 1 Monitorin 0.0871** -0.046 0.002
[ -0.
P g (0.052) (0.018)
Wage bonus 0.0643* 0.085* 0.023
, ¢ ' (0.044) (0.013)
Hypothesis 2 . 0.115 0.02
Promotions 0.1692***
(0.051) (0.019)
intrinsi 0.092*** 0.04***
Hypothesis 3 Pure_ '”tf'”s'c 0.2454***
motivations (0035) (0.011)
Hypothesis 4 Moral motivations -0.1306*** -0.027 -0.007
ypothesis ' (0.05) (0.009)
' 0.016 0.0001
Need of polleagues -0.0507
gratitude (0.053) (0.015)
Hypothesis 5 0.022 0.017
Team spirit 0.1254%** ' '
(0.04) (0.011)
Attachment to the firm 0.0039 ~0.056 -0.001
H hesis 6 ' (0.051) (0.015)
ypothesis _ 0.046 -0.003
Job security 0.067**
(0.042) (0.012)

Note: Standard errors are in parentheses, in theeKestimates they are computed using bootstrap, ***
significant at 10%, 5% and 1% respectively.

If we look at the Column (1), the results go ovierathe direction of the hypothesis presented
above. The use of a computer seems, indeed, toemfe the majority of incentives and
motivations we analyze. The higher naive estimedesern the positive incentives, the pure
intrinsic motivations, and the team spirit. Butsa®n as we correct the selection bias (Column
(2) and (3)) some effects disappeared, in particatiahe level of the extrinsic motivations.
Therefore, the use of a computer influences, aladly@ositively the positives incentives and
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the pure intrinsic motivations. The average treatmeffect shows that workers using a
computer at work have a 3 points higher probabditypeing motivated by wage bonus than
workers who do not use a computer, and a 2 poigtseh probability of being motivated by
an interesting work.

5.2. The impact of Internet use at work on incestiand motivations

Results from the analysis of Internet use on tleentives and motivations to work hard are
presented in Table 3.

As for the results concerning computer use, théficents estimated either using the probit
methodology or using the propensity score methasl quite different from the naive
estimates. The weight impacts are smaller whenniveduced controls and some significant
coefficients disappears in Column (2) or (3).

Table 3. Theimpact of Internet use at work

1) ) 3

Naive Marginal effects of .
) ) : Kernel estimates
estimates  the probit estimates
: L -0.108** -0.001
Hypothesis 1 Monitoring -0.1356***
(0.049) (0.014)
0.084* 0.019*
Wage bonus 0.0694**
Hypothesis 2 (0.043) (0.0112)
, 0.099** 0.004
Promotions 0.1352***
(0.049) (0.012)
. Pure intrinsic 0.05 0.027*
Hypothesis 3 o 0.2216***
yp motivations (0.034) (0.008)
0.049 -0.008
Hypothesis 4 Moral motivations -0.0768**
(0.047) (0.08)
' 0.029 -0.003
Need of _colleagues -0.0367
. gratitude (0.049) (0.011)
Hypothesis 5
- 0.013 0.013
Team spirit 0.1059***
(0.038) (0.009)
i -0.049 0.002
Attachment to the firm 0.0117
Hypothesis 6 (0.048) (0.012)
0.033 0.002
Job security 0.0623**
(0.039) (0.01)

Note: Standard errors are in parentheses, in thedKestimates they are computed using bootstraty, ***
significant at 10%, 5% and 1% respectively.

The results of the naive estimates are above aitichl to the assumed effects apart from
moral motivations and external pressure. The itieQf workers seems to decrease with the
access to Internet and to more possibilities tdksHihe feelings of guilt and shame seem to
be not influenced by Internet, and by the incregsihcommunication induced, but the team
spirit seems to be increased. But these effectsi@reonfirmed by the probit or the Kernel

estimates. Naive and probit estimates highlightegative impact of Internet on negative
incentives and a positive impact on positive inc&st The average treatment effect shows
that workers using a computer at work have a liftpdigher probability of being motivated
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by wage bonus than workers who do not use Inteamet,a 2.7 points higher probability of
being motivated by an interesting work.

6. Conclusion

The large diffusion of ICT associated with the dsiion of high performance work practices
(HPWO) during the 1990's has raised concerns alioeitimpact of the changes on
productivity. Some recent studies underline a pasiimpact of ICT and HPWO on firms'

productivity. In this context of wide changes, owrk seeks to study how the firm can play
on incentives and motivations through workers' ssde ICT to obtain optimal amount of
effort and to get the productivity effect highlightin the literature at the firm level.

To do this analysis, we use a representative sawiplauxembourg workers surveyed in

2004-2005. We perform three analyses. A first eat#dim of the consequence of ICT on the
indicators of incentives and motivations is comduby comparing the average value of the
indicator for workers who use ICT (computer, Ine)nand for workers who do not.

However, this naive estimator raises some selegtionlems induced by workers' and firms’
heterogeneity. To handle this problem, we chooseddorm probit regressions of the

different incentives and motivations variables G luse, including a number of controls like
age, education, seniority and firm's charactesslike proxies of the organisation of work.

But another problem stems from the fact that thpaich of ICT may not be linear. In this

case, as Heckman, Ichimura & Todd (1997, 1998) megend, we use propensity score
matching estimators.

In the context of wide changes associated with moo®mplete contracts, there is an
increasing difficulty to control the work of empless. Thus, the firm has to modify its
incentives mechanisms. Our main results highligiatt the introduction of ICT increases
positives incentives, like wage bonus and promatidvoreover, by offering the access to
ICT to its employees, the firm creates an enrichiwgrk environment that influences
positively intrinsic motivations of workers. Thes#rinsic motivations, associated with the
positive incentives can be substitutes for the tiegancentive mechanism introduced usually
to obtain the optimal effort of employees.

For some motivations, it seems that even if newrtetogies are put at the service of
organisational strategies and their impact on wagrkeotivations mainly determined
simultaneously, ICT does not necessarily crystll@l the changes of organisation. For
example, the use of computer or Internet cannatdayf measure the possible effect of team
work on external pressure while organisational gleancan provide an answer. It would be
necessary to investigate more the joint effect@F bnd organisational changes. Moreover,
further researches should resort to other methddsaiching estimators to check the
robustness of the results obtained here. An altemaay of Kernel estimates concerning the
matching of treated and control units can condisaking each treated unit and searching for
the control individual with the closest propenstprevia Nearest Neighbor estimates.
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Appendix 1: Descriptive statistics

Obs. Mean Std. Dv. Min. Max.
Incentives and Motivations
Monitoring 702 0.4188 0.4937 0 1
Wage bonus 702 0.2293 0.4207 0 1
Promotions 706 0.4306 0.4955 0 1
Pure intrinsic motivations 701 0.7946 0.4043 0 1
Moral motivations 678 0.6578 0.4748 0 1
Need of colleagues' gratitude 670 0.5970 0.4909 0 1
Team spirit 692 0.8064 0.3954 0 1
Attachment to the firm 688 0.3968 0.4896 0 1
Job security 696 0.7888 0.4085 0 1
ICT use
Computer 685 0.5854 0.4930 0 1
Internet 706 0.4518 0.4980 0 1
Organisation of work
Multi-tasking 704 0.7969 0.4026 0 1
Flexibility 689 0.3179 0.466 0 1
Individual characteristics
Sexe (Male) 706 0.6091 0.4883 0 1
Age 704 38.52 10.58 16 65
Education
0-8 years at school 706 0.1941 0.3957 0 1
9-13 years at school 706 0.3017 0.4593 0 1
High School graduate 706 0.2649 0.4416 0 1
College Graduate 706 0.2394 0.4270 0 1
Employment
Working hours 702 40.08 10.55 8 80
Job tenure < 3 years 703 0.2589 0.4383 0 1
Union membership 704 0.4801 0.5000 0 1
Occupation
Professional, high level management 706 0.2167 2341 O 1
Technicians 706 0.2422 0.4287 0 1
Clerks and services workers 706 0.2167 0.4123 0
Skilled workers 706 0.1303 0.3369 0 1
Unskilled workers 706 0.1941 0.3957 0 1
Firm characteristics
Size of the firm 695 3.1295 1.3980 1 5
Education, civil & health services 706 0.3314 @u7 0 1
Industry, construct 706 0.2295 0.4208 0 1
Trade, transport, financial services, property 206 04348 0.4961 0 1

business
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Appendix 2 - Variable definitions

1. Negative incentives
Monitoring
My work is closely supervised - agree or strongjyea.

2. Positive Incentives

Wage bonus

My wage or salary depends on the amount of eff@uitlinto my work - quite true or very
true.

Promotions
My opportunities for advancement are good - agrestrongly agree.

3. Intrinsic motivations

Pure intrinsic motivations: good job

Based on the answers to the following questions.

- My job requires that | keep learning new things;

- | can decide the organization of the daily warleépendently.

Dichotomous variables were created, with 1 reprtasgmuite true or very true. The sum of
these two variables is a measure of good job canferdummy variable was created for
workers reporting positive job content for at leaisé aspect.

Moral motivations

| like following rules even when no-one is watchifidgne variable is based on the answer of
the following question. Choose the description gtaaws how much each person is or is not
like you.

He believes that people should do what they're twdhinks people should follow rules at all
times, even when no-one is watching: somewhatrfikelike me, very much like me.

4. Extrinsic motivations
External Pressure

Need of colleagues' gratitude
| want people to admire what | do. The variablebésed on the answer of the following
guestion. Choose the description that shows howhreach person is or is not like you.
It's important to him to show his abilities, he wsarpeople to admire what he does:
somewhat like me, like me, very much like me.

Team spirit
| can get support and help from my co-workers wheeded - quite true or very true.

Fairness - reciprocity in the firm

Attachment to the firm
| would turn down another job with higher pay irder to stay with this organisation - agree
or strongly agree.

Job Security
My job is secure - quite true or very true.
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Appendix 3. Additional tables

Table A.1. Naives estimates of the impact of compuse at work

Use No use Naif
. o 0.3791 0.4662 *x
Hypothesis 1 Monitoring (0.486) (0.500) 0.0871
Wage bonus 02600 0.1957 0.0643*
H . (0.439) (0.397)
ypothesis 2
Promotions 0.5037°0.3345 0.1692***
(0.501) (0.473)
Hypothesis 3 Pure intrinsic motivations ?(5?390753 (84?35)3 0.2454***
. o 0.6010 0.7316 _ oxk
Hypothesis 4 Moral motivations (0.490) (0.444) 0.1306
Need of colleagues' 0.5752  0.6259 j-0-
H . gratitude (0.495) (0.485) '
ypothesis 5
Team spirit 0.8589  0.7336 0.1254***
P (0.349) (0.443) -
Attachment to the firm 0.3990  0.4029 -0.0039
. (0.490) (0.491)
Hypothesis 6
Job securit 0.8161 0.7491 0.067**
y (0.388) (0.434)

Table A.2.

Note: Standard deviations are in parentheses., ****significant at 10%, 5% and

1% respectively

Naives estimates of the impact of Ireewuse at work
Use No use Naif
. o 0.3448 0.4804 _ -
Hypothesis 1 Monitoring (0.476) (0.500) 0.1356
Wage bonus 0.2673  0.1979 0.0694**
Hypothesis 2 (0.443) (0.399)
Promotions 0.5047°0.3695 0.1352***
(0.501) (0.483)
Hypothesis 3 Pure intrinsic motivations ?6?2175;; (822%7 0.2216***
. oo 0.6161 0.6929 %
Hypothesis 4 Moral motivations (0.487) (0.462) 0.0768
Need of colleagues' 0.5770 0.6137 -0.0367
H . gratitude (0.495) (0.488) '
ypothesis 5 0.8639 0.7580
. . . -
Team spirit (0.343) (0.429) 0.1059
Attachment to the firm 0.4032  0.3915 0.0117
Hypothesis 6 (0.491) (0.489)
Job securit 0.8228 0.7605 0.0623**
y (0.382) (0.427)

Note: Standard deviations are in parentheses.,*****significant at 10%, 5% and

1% respectively
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Table A.3. Probit estimates of the impact of corepuse at work

Wage Pure Moral Need of Team Attachment  Job
Monitoring bonus  Promotions intrinsic  motivations colleagues'  spirit to the firm  security
motivations gratitude”
Computer -0.117 0.290 0.296 0.406 -0.073 0.040 6.08 -0.145 0.163
(0.132) (0.150)* (0.134)**  (0.156)*** (0.139) (031) (0.155) (0.133) (0.149)
Multi-tasking -0.159 0.179 0.397 0.899 -0.055 0.199 0.696 0.060 .3960
(0.134) (0.155)  (0.140)***  (0.146)** (0.146) (0.B3  (0.148)**  (0.139)  (0.147)**
Flexibility 0.259 0.220 0.193 0.197 -0.025 0.066 -0.067 0.036 0.115
(0.220)**  (0.130)* (0.121) (0.161) (0.124) (0.122) (0.146) (0.123) (0.135)
Sexe 0.094 0.199 0.315 0.196 0.329 -0.254 -0.106 0.220 140
(Male) (0.128) (0.143) (0.128)** (0.164) (0.133)*  (0.128) (0.156) (0.129)* (0.142)
Age -0.025 -0.026 0.054 -0.030 0.033 -0.005 -0.152 40.0 -0.037
(0.036) (0.040) (0.038) (0.044) (0.037) (0.036) O4T)y**  (0.037) (0.041)
Age2 0.000 0.000 -0.001 0.000 -0.000 -0.000 0.002 0.001 0.001
(0.000) (0.000) (0.000)** (0.001) (0.000) (0.000) 0.q01)***  (0.000) (0.001)
High School -0.228 0.053 -0.066 0.009 -0.347 -0.121 -0.246 D.01 -0.085
Graduate (0.141) (0.156) (0.143) (0.171) (0.147)** (0.145) 0.168) (0.144) (0.160)
College -0.614 0.162 -0.219 0.407 -0.403 0.047 -0.026 0.222 -0.058
Graduate (0.189)**  (0.199) (0.187) (0.295) (0.193)** (0.187  (0.232) (0.189) (0.210)
Working 0.004 0.001 0.003 0.010 0.000 0.011 0.020 -0.002 0020.
hours (0.006) (0.007) (0.006) (0.008) (0.006) (0.006)* .0@7)***  (0.0086) (0.007)
Job tenure 0.118 0.196 0.215 -0.144 -0.032 -0.003 -0.263 D.54 -0.224
< 3years (0.131) (0.140) (0.130)* (0.168) (0.135) (0.133) .16V)*  (0.137)*  (0.140)
Union 0.167 -0.094 0.148 0.126 0.052 0.083 0.138 0.057  237.
Membership (0.110) (0.121) (0.110) (0.140) (0.114) (0.112) 1) (0.111) (0.124)*
Professional. -0.240 -0.278 -0.124 0.982 -0.453 -0.299 0.502 80.0 -0.023
high level management  (0.230) (0.249) (0.234) (0.340)** (0.244)* (0.233) (0.270)* (0.233) (0.258)
Technicians 0.243 -0.471 0.379 0.547 -0.441 -0.455 0.501 0.096 -0.094
(0.194) (0.219)*  (0.199)* (0.231)*  (0.213)*  (0@)**  (0.226)** (0.198) (0.219)
Clerks and -0.073 -0.320 0.246 0.223 -0.584 -0.184 0.553 0.062 0.160
services workers (0.179) (0.203) (0.185) (0.197) (0.198)**  (0.185) (0.206)***  (0.183) (0.202)
Skilled -0.117 -0.200 0.246 -0.111 -0.307 -0.205 0.276 59.1 -0.183
workers (0.198) (0.216) (0.205) (0.221) (0.220) (0.210) 208) (0.204) (0.223)
Size 0.103 0.033 0.047 -0.053 -0.032 -0.056 0.031 -0.092 -0.006
of the firm (0.041)* (0.044) (0.041) (0.050) (0.042) (0.041) 0.q47) (0.040)** (0.044)
Education. 0.013 -0.535 0.190 -0.262 0.093 0.034 0.160 0.467 .458
civil or health services ~ (0.128)  (0.147)**  (0.130) (0.165) (0.134) (0.130) (0.153)  (0.129)**40.149)***
Industry. -0.040 -0.082 -0.058 -0.002 -0.264 0.328 0.211 ®.00 0.094
construct (0.159) (0.165) (0.158) (0.198) (0.166) (0.163)** 0.184) (0.160) (0.176)
Constant -0.073 -0.699 -2.024 -0.005 0.184 0.380 2.319 0.612 0.679
(0.761) (0.827) (0.786)** (0.914) (0.773) (0.758) 0.980)** (0.780) (0.838)
Observations 647 645 647 645 623 615 639 635 641
Log likelihood -409.75 -331.78 -404.38 -248.63 -376.78 -400.77 627 -405.19 -310.57
LR chi2 (18) 60.32 47.8 78.51 153.76 50.59 29.4 80.55 42.7 38.79
Prob > chi2 0.0000 0.0002 0.0000 0.0000 0.0001 0.0437 0.0000 0000. 0.003
Pseudo R2 0.0686 0.0672 0.0885 0.2362 0.0629 0.0354 0.127 5 0.0 0.0588

i: Standard errors are in parentheses; *, **, *tfsificant at 10%, 5% and 1% respectively. ii: Samisspecification of the model

(Prob>chi2=0.0437).
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Table A.4. Probit estimates of the impact of Inetrase at work

Wage Pure Moral Need of Team Attachment Job
Monitoring bonus Promotions intrinsic  motivations colleagues'  spirit to the firm security
motivations gratitude”
Internet -0.278 0.280 0.251 0.231 0.134 0.074 0.053 -0.128 0.121
(0.126)*  (0.144)*  (0.126)** (0.160) (0.131) (0.8p (0.150) (0.127) (0.144)
Multi-tasking -0.186 0.191 0.444 0.900 -0.068 0.161 0.692 0.111  .399
(0.131) (0.152) (0.137)***  (0.141)*** (0.143) (0.3  (0.144)** (0.136) (0.144)**
Flexibility 0.301 0.208 0.130 0.198 -0.050 0.068 -0.029 0.019 0.098
(0.118)*  (0.128) (0.118) (0.156) (0.122) (0.120) 0.¥42) (0.120) (0.133)
Sexe 0.087 0.191 0.287 0.201 0.259 -0.271 -0.074 0.264 1120
(Male) (0.127) (0.142) (0.126)* (0.162) (0.131)*  (0.127) (0.153) (0.128)** (0.140)
Age -0.024 -0.022 0.058 -0.011 0.042 -0.003 -0.155 36.0 -0.034
(0.035) (0.039) (0.037) (0.042) (0.036) (0.035) O4®B)*** (0.037) (0.040)
Age2 0.000 0.000 -0.001 0.000 -0.000 -0.000 0.002 0.000 0.001
(0.000) (0.000) (0.000)** (0.001) (0.000) (0.000) 0.qO1)*** (0.000) (0.001)
High School -0.173 0.023 -0.085 0.049 -0.352 -0.067 -0.200 .02 -0.079
Graduate (0.138) (0.155) (0.140) (0.165) (0.145)* (0.142) 0.%63) (0.141) (0.157)
College -0.531 0.129 -0.224 0.437 -0.431 0.082 0.017 0.223 -0.065
Graduate (0.189)***  (0.201) (0.187) (0.295) (0.194)* (0.187  (0.231) (0.189) (0.210)
Working 0.001 0.003 0.005 0.013 0.000 0.012 0.017 -0.002 0000.
hours (0.006) (0.007) (0.006) (0.007)* (0.006) (0.006)* 0.q07)** (0.006) (0.007)
Job tenure 0.102 0.201 0.190 -0.136 -0.062 -0.015 -0.274 ®.50 -0.237
< 3 years (0.130) (0.139) (0.129) (0.166) (0.134) (0.132) 18B)*  (0.136)*** (0.139)*
Union 0.159 -0.107 0.113 0.163 0.072 0.092 0.120 0.061 2690.
Membership (0.108) (0.119) (0.108) (0.136) (0.112) (0.110)  18T) (0.109) (0.122)*
Professional. high -0.089 -0.266 -0.076 1.065 -0.570 -0.343 0.519 1D.1 0.037
level management  (0.224) (0.243) (0.228) (0.337)**  (0.237)* (0.2p6  (0.262)* (0.227) (0.251)
Technicians 0.360 -0.443 0.414 0.660 -0.586 -0.513 0.525 0.095 -0.039
(0.185)* (0.210)**  (0.190)**  (0.221)***  (0.204)*** (0.191)** (0.216)** (0.189) (0.208)
Clerks and 0.037 -0.312 0.296 0.277 -0.645 -0.217 0.550 0.036 0.225
services workers (0.171) (0.193) (0.178)* (0.189) (0.191)*** (0.176) (0.196)*** (0.176) (0.194)
Skilled -0.033 -0.156 0.266 -0.071 -0.304 -0.173 0.309 2D.2 -0.168
workers (0.194) (0.212) (0.201) (0.215) (0.217) (0.206)  2p@) (0.201) (0.217)
Size 0.095 0.047 0.061 -0.037 -0.032 -0.056 0.019 -0.101 0.001
of the firm (0.039)*  (0.043) (0.039) (0.048) (0.041) (0.040)  0.446) (0.039)** (0.043)
Education. civil or 0.039 -0.524 0.187 -0.276 0.048 0.021 0.161 0.470  .4510
health services (0.126) (0.145)***  (0.128) (0.162)* (0.132) (0.128) (0.149) (0.127)*** (0.147)***
Industry. -0.002 -0.116 -0.080 -0.070 -0.279 0.311 0.210 ®.02 0.080
construct (0.156) (0.163) (0.156) (0.193) (0.164)* (0.160)* 0.182) (0.157) (0.173)
Constant 0.018 -0.864 -2.159 -0.462 0.073 0.373 2.494 0.478 0.669
(0.737) (0.809)  (0.765)*** (0.872) (0.750) (0.737) (0.953)**  (0.767) (0.813)
Observations 666 665 667 665 642 635 659 653 660
Log likelihood -422.71 -337.80 -416.83 -259.73 -386.73 -412.71 72B -416.04 -318.94
LR chi2 (18) 61.54 51.28 79.62 157.03 53.19 31.68 82.69 43.35 .6041
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0240 0.0000 000a@. 0.0013
Pseudo R2 0.0679 0.0705 0.0872 0.2321 0.0643 0.0370 0.1258 0496. 0.0612

': Standard errors are in parentheses; *, **, **tdficant at 10%, 5% and 1% respectivélySome misspecification of the model

(Prob>chi2=0.024).
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