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Abstract

The paper explores the relationship between employesrmance, skills and satis-
faction at changing workplaces. Based on individual daapaper argues that skills
significantly affect firm performance, but skill legestrongly depend on skills evolu-
tion and perceived satisfaction. The introduction of innugatechnologies and high
performance work practices to improve employee performamould therefore take
into account the impact of workplace change on botltsskind satisfaction. Empirical
tests base on an original archive of over 3,600 Italignl@raes from the private sector,
which provides detailed information about workplace featuskitls, and working ex-
perience.
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1. Human resources. a key to successor a black box?

The search for new production paradigms to overcomale¢lcéne of by the Fordist-
Taylorist model has been accompanied by the quick diffusf a wide range of man-
agement techniques focused on organisational decentraljsagiayering, employees’
polyvalence, or teamwork. All the proposed approaches shacgnmon emphasis on
employees as the key resource to meet the demand fomwzmrs adaptation posed by
an ever-evolving competitive environment. Not surprisingly, &nsing managerial
techniques have been soon labelled as High Performande Rkéctices (HPWP) (Ap-
pelbaum and Batt, 1994; Osterman, 1994). The diffusion of teetsnological solu-
tions, primarily focused on flexible automation and Infation and Communication



Technologies (ICTs) has meanwhile accompanied organiaatibange. The pervasive
nature of both technological (Malone and Smith, 1988)agdnisational innovations
favoured their fast diffusion not only in manufacturingustries, but also in the service
sector. As a matter of fact, a growing number of studiserts to similar models and
tools to approach the effects of technological and org#omsd changes in industrial
sectors (Brynjolfsson and Hitt, 2003) and service ones 8k and Kaiser, 2004;
Hempell, 2005).

The economic literature agrees on recognising a skiletiagature to the ongoing
change, driving a growing demand for higher skills. A freglyengported evidence is
that the diffusion of HPWPs and ICTs favours high-sttiployees and marginalises
low-skilled people who do not or cannot update their coemmets (Haisken-DeNew
and D’Ambrosio, 2003). By pointing out the specific sourtehange identified by dif-
ferent approaches Pi al. (2003) propose a useful framework to classify the growing
body of literature on skill-biased change. The Authaissinguish between technologi-
cal skill-biased change (Pianta, 2003), organisationallsikiied change (Ichniowskt
al., 1997), and combined technological and organisational ch@ryajolfsson and
Hitt, 2000; Bresnahaet al, 2002), which includes most of recent studies.
Independently from the specific source of change, ther¢hieal framework the litera-
ture on skill-biased change bases on identifies thearerkskills of employees as the
trait d’union between the workplace change induced by technological raodjanisa-
tional innovation and the improvement of firm perforeanHowever, the declared
theoretical focus on human resources often corresporgimpirical analyses which as-
sume a mechanical and deterministic model of the humatmilbution. Employees are
still often modelled as a “black box” that determinisliig reacts to exogenously pro-
vided stimuli — be they technological change or new managetechniques (Ramsay
et al, 2000). In a similar way, a gap between the emphasteglan human resources
by management rhetoric and the reality of managemeantigea has long been known
(Grugulis and Stoyanova, 2005).

After the seminal paper by Ichniowski, Shaw and Prennushi (188vgral analyses
explored the relationship between technological-orgadoisat change and firm per-
formance, implicitly assuming that employees would Sawatically” comply with the
new skill requirements expressed by the firm. A notéwoexception is provided by
Ramsay, Scholarios and Harley (2000), whose empiricysis assesses the positive
impact of a bundle of HPWPs on labour productivity ands;am firm financial per-
formance and on the quality of products and services, buttladsparallel increase of
individual effort and perceived stress. Ramsay, Schelamal Harley point out the pos-
sibility that the improved firm performance after theroduction of HPWPs follows not
only from increased employee skills, but also fromaenritraditional” intensification
of work.



Also contributions explicitly focused on the relatiomshibetween workplace change
and the evolution of employee skills often risk to repre labour as a black box, in-
stead of enlightening its evolutionary paths. As a maftéct, the change of individual
skills is often measured by changes in the labour fstteeture. The most explored di-
mensions concern the balance between white-collardlaedcollars (see.g. Piva et
al., 2003), or the adjustments in the distribution of qualiicet (Falk, 1999). How-
ever, despite significant, those changes do not nedgssamrespond to an actual in-
crease of employee skills. Moreover, detected chargesathing about the employ-
ees’ motivation to keep up with the evolving needs of companie

Other studies assess the evolution of the employ&#s’ By apprising changes in re-
quired skills (seeg.g, Greenan, 2003) or in the provision of tools to assifiteskolu-
tion. For example, Whitfield (2000) reports a positiverelation between the intensity
of training provided by firms and the number of changabeatvorkplace. Once more,
the examined variables constitute only proxies for the impaworkplace change on
employees and provide no information about firm perfowea In addition, skill re-
qguirements or skill development tools reflect firm icles rather than autonomous em-
ployees’ behaviours. Their use to apprise the effexisced by technological and /or
organisational change on firm performance equals to asgutine passive acceptance
of the proposed changes by the workforce.

In any case, the literature on the skill-biased changetwaikiced some important and
widely shared results, first of all by identifying a po&tcorrelations between techno-
logical or organisational change on the one hand andpgmiormance on the other one,
especially when bundles of innovations are simultangoinsioduced (Shaw, 1987;
Ichniowskiet al, 1997; Laursen and Foss, 2003). Nonetheless, systematysesah
the impact of technological and organisational changh@eindividual level are still
missing. Grugulis and Stoyanova (2005) stress that typiealsures of performance
represent organisational outcomes rather than individsaltse

The reasons of this gap primarily root in the scarcelahiéy of adequate data at the
individual level. However, also when detailed informatixists, general consensus is
still missing on a satisfactory measure of individuallsKAllen and van der Velden,
2005) and their evolution under changing workplace conditidhe. attention to skill
change represents a comparatively recent reseansd islso because for a long time

! For a recent survey, see Patal.(2003). Despite general agreement, significant contrialerssitions
still exist. For example, Freeman and Kleiner (2000) ntegjpe positive impact of employee involvement
techniques on the satisfaction level of workers. Atshmme time, they detect a negligible or insignificant
effect of employee involvement techniques on firm perforcea Two are the justifications the authors
put forward to explain the apparent independence of firm peafoce from employee involvement tech-
niques. One is technical: the examined sample could be taibtsnoutline the relationship between em-
ployee involvement and firm performance. The other esddrs the theoretical framework underlying
skill-biased change: employee involvement techniques mawlicfail to affect the performance of the
firm and their rapid diffusion just depends on the employedksto improve the quality of their work-
place.



policy-makers, as well as policy-oriented research, fedws firms birth and survival
as the primary source of jobs creation and preservasibav, 1987). Only in the latest
years the evolution of production and consumption modedsshifted the attention to
the concept of employability,e. the acquisition and the continuous adaptations of em-
ployee skills to guarantee the permanence of individoalshe labour market along
their whole professional life (McQuaid and Lindsay, 2005).

In any case, the appraisal of how technological andnesgional change affect indi-
vidual skills and competencies represents a compulsaygttéor economic and organ-
isational analysis. If the contribution of employ@esistitutes a structural component of
firm performance, only the continuous adaptation of thldlis to the evolving competi-
tive environment can guarantee the sustainability ottimpany achievements in time
and, in a wider perspective, the competitiveness of ¢haamic system. The benefits
initially accrued thanks to new technologies or managertechniques would other-
wise progressively disappear as time goes by and addigeolutions of the competi-
tive environment take place.

In order to understand how firms can sustain their eyaels’ motivation to continuous
learning and skill adaptation, the paper assumes a dngeict of individual skills on
firm performance and explores how skill-biased chantgrtinines with other variables
to affect skill stocks owned by individual employeespanticular, the paper claims that
the skills to enable a sustainable high firm performaleggend on two complementary,
yet distinct factors. The first one concerns thel#i@n of the general and specific
skills typically applied in daily operations. The secoadtdr concerns the satisfaction
level perceived by individual workers, which translates patecapabilities into an ex-
cellent performance. The role of satisfaction to saostiae employees’ motivation in
time was already included in Akerlof's 1982 model of “partjdtl exchange” between
employer and employeesNot surprisingly, Aoki (1988) based on this framework to
explain the apparently irrational commitment of emplsyand employees in the model
of the stylised Japanese firm.

The empirical test of the above propositions basemnasriginal archive recently devel-
oped by ISFOL (the Italian institute for training) througmpaiter assisted personal in-
terviews held in May 2004 with over 3.600 Italian employ@egrivate manufacturing
industries and services (agriculture, mining, and personakssreixcluded). The col-
lected information allows to apprise the match betwsmsmpany needs and employees’
skills, as well as their transferability. Despiteséd on cross-section data, the ISFOL ar-
chive also allows to appreciate the evolution of the eye@s’ skills, since it also col-
lects information about past work history, as well aging experiences.

2 Akerlof (1982) develops a model of efficiency wages basedhamed behavioural norms. Also in a
strictly bureaucratic workplace, the Author tests thesibigty of a “mutual gift exchange” between em-
ployer and employees: in change of higher wages than tbosgonding to full employment equilib-
rium and lower minimum required effort, workers autonomossfply higher effort levels.



After framing the issue in the present Section, the pgpexifies the research hypothe-
ses and provides a more detailed description of the aadath (Section 2). Section 3
defines the variables used to appraise individual skilld, ckange, and satisfaction
level and presents the research methodology. Sectioscfiluks the empirical analysis
and discusses the obtained results. Based on the pdopesience, Section 5 offers
some concluding remarks.

2. Theresearch hypotheses and the ISFOL archive

The above Section has outlined how the interest iniogehe “black box” of individ-
ual skills and performance springs from the dynamicsomtinuous adjustments be-
tween constantly evolving skill requirements and acgtusilipplied skills (Benson and
Debroux, 2004). In order to easy the match between lateuand and offer, firms and
policy makers are increasingly interested in understgnaihich factors drive the evo-
lution of labour contents and the employees’ motivatm adapt their skills to the com-
pany needs.

Several empirical studies, based on different measdedsnd the beneficial effects of a
more skilled workforce on the company performance andecp@stly support techno-
logical and organisational changes aimed at rising thelogregs’ skills (for an ex-
tended survey, see Tamkin, 2005). However, it is not dieabetter skilled workforce
can actually improve the odds sistainingfirm performance in time. A deeper under-
standing of how skills evolve and how firms could eethenefit from implemented
workplace changes is still missing. With the purpose of pnogidome preliminary
evidence, the paper develops an empirical analysis tesatise relationship between
workplace change and individual skill levels. By skilldéwe do not mean the breadth
or the deepness of employee skills, but rather tleet@fEness by which employees ap-
ply their knowledge and capabilities to perform their job.

The proposed interpretive framework, depicted in Figure 1, lmdide performance in
a changing environment as depending on employees’ skillsux@, available skills de-
pend on three clusters of independent variables: workpleo®e, individual character-
istics, and workplace- and job-specific features. In otaldrighlight the role of individ-
ual skills, the framework mediates the impact of tidependent variables on firm per-
formance through skill change, satisfaction level, aiidllsvel.

Our first hypothesis concerns the relationship betweenidhahl skill level and firm
performance. If more effective and appropriate skills digtearrespond to better firm
performance, firms should award the employees supplyingitise critical skilld. Oth-

® Of course, this statement applies to any workplacs.iittéresting to remind that also the pay scheme
initially proposed by Ford specifically targeted the mogical skills required to assembly line workers,
i.e. punctuality and responsible behaviour. The pay of fivéadola day “equalled 62.5 cents an hour.
Each worker received a minimum of 34 cents an hour; thei@u@it28.5 cents was viewed as a share of
profits, and was only available to married men livinighvand taking good care of their families, single



erwise, we might suspect the better performance to depertieosystemic effects
caused by workplace change. The automation of storehgesations or the rationali-
sation of labour shifts could increase labour productiitsnce firm performance,

without affecting the skills actually provided by employdéseeman and Kleiner,
2000).

Hp 1. Firms value the skills of their employees as a sourceropetitive advantage.

Figure 1. Workplace change, individual skills, and firm performance
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After connecting individual skill levels and firm perforntz, the proposed framework
turns to the determinants of skill levels themselved argues that, besides on skill
change, they also depend on perceived satisfaction.diffension of “satisfaction”

men over twenty-two of proven thrifty habits or singlenmander twenty-two supporting a relative”
(Batchelor, 1994).



deeply relates with individual self-fulfilment through Wwoand organisational role. It
could be argued that while skills represent the expliaiiedsion of performance, satis-
faction represents the implicit, intangible one.deered satisfaction deserves special
attention because the social dimension of labour repisetige primary source of enthu-
siasm and shared values — or, vice-versa, frustrdtiethe trigger of “gift exchanges”
at the workplace and supports the will to keep on learnidgadapting/updating skills.
According to our framework, satisfaction represents dimension of individual per-
formance able to explain why HPWPs affect incentive sires and allow better results
than traditional management techniques (Ichnioveskal, 1997, pp.312-3), why em-
ployee involvement techniques improve the quality of liflreéfnan and Kleiner, 2000,
pp.222-3), but also why HPWPs can lead to labour intensificati higher stress
(Ramsayet al, 2000).

The complementarity between skill change and individadisfaction reminds of the
super-additional effects due to contemporary investmenischmology and organisa-
tion already stressed by literature (see Milgrom and RebE990 and 1995). In a simi-
lar way, we assume that the sustainability of skiipends not only on the development
of additional technical or managerial skills (skill oga), but also on the parallel con-
solidation of satisfaction levels. If the innovatioh organisational and technological
processes corresponds to increased skills, but lowasaits, the sustainability of skill
updating is at risk, because the motivation to keepamileg could fade away.

Hp 2: Both skill change and individual satisfaction significantly afé&dt levels.

The third research hypothesis explores the determinastsliocchange and satisfaction
level. According to the proposed framework, we expedtlibeh workplace change, in-
dividual characteristics, and workplace- and job-spe&#atures affect skill change and
satisfaction level. However, we also expect skilhmpe and satisfaction level to be
complementary rather than substitute factors and twohsequently explained by dif-
ferent combinations of independent variables. In particidkill change should be
mainly affected by the use/adoption/demise of specifibnelogies or organisational
tools, while the most significant determinants of SATESBuld concern “soft” items
such as the quality of the social environment at the warkpda the perceived employ-
ment security.

The empirical confirmation of this hypothesis would gasignificant practical implica-
tions. If a specific workplace innovation differendifects skill change and satisfaction
level, the net effect on skill level and firm perfance could significantly diverge from
initial plans.

Hp 3: The impact of skill change and individual satisfaction on skill Bigplay com-
plementary rather than substitute effects.



The empirical test of the proposed hypotheses basesmew archive developed by IS-
FOL, which provides a sample of 3,605 Italian employeegtesentative of over
9,100,000 employees occupied in private manufacturing indushdeseavices. The da-
tabase addresses the relationship between work organjsadiacation, and skill devel-
opment. In particular, interviewed people answered questmmserning (i) their posi-
tion and their job; (ii) the organisational model drivingitlcompany; (iii) owned gen-
eral and specific skills and required ones; (iv) decigower; (v) training tools and
models; (vi) job and workplace changes in the last theaesybefore the interview.
Apart from the description of the firm activity and joé performed by the interviewed
person, all questions involved closed answers. When appvasatequired, the ques-
tionnaire resorted to a seven-point Likert stalhe ISFOL archive allows to compare
the distribution of provided against required skills andppraise their transferability
across internal as well as external labour marketzebler, the sample of the 3,245
employees already working three years before tleeviw allows to perform dynamic
analyses in search for evolutionary paths and recemiSreTable 1 reports the main
statistics for the whole sample and the sub-samp&245 people already in employ-
ment in May 2001.

Table 1. ThelSFOL archive: Basic descriptive statistics

Whole sample

People employed in 2001

Variable N % N %
Age class 15-29 691 19.2 465 14.3
[years] 30-44 1,711 47.5 1,615 49.8
45-64 1,203 33.4 1,165 35.9
Sex Male 2,256 62.6 2,064 63.6
Female 1,349 37.4 1,181 36.4
Position Blue-collars 1.534 42,6 1,353 41.7
White-collars 1.034 28,7 927 28.6
Managers 1.037 28,8 965 29.7
Firm size 1-49 1.842 51.1 1,065 49.46
[employees] 50-99 267 7.4 245 7.6
100-499 537 14.9 482 14.85
> 500 751 20.8 719 22.2
n.a. 208 5.8 194 6.0
Job location North-West 960 26.6 878 27.1
North-East 1,017 28.2 932 28.7
Centre 795 22.1 706 21.8
South 833 23.1 729 225
Total 3,605 100.0 3,245 100.0

* The ISFOL inquire aimed at “taking a picture” of indivitlparceptions rather than screening positive
or negative attitudes towards the examined issues. Theechban uneven number of reference points
along the Likert scale reflected the will of settiaig “average” reference point, while the use of seven
points targeted a wider distribution of opinions.

> Most of existing studies base on cross-section datad@la2003; Bauer, 2002). Even when longitudi-
nal data exist, most times subsequent statistical sudeegst involve the same individuals.



A further peculiarity of the ISFOL archive is the attgrto outline not only which skills
firms require, but also which skills employees actuajply in their daily operations.
Literature already suggested that the stronger the immuartaf on-the-job experience,
observation, or participation to communities of pragtihe wider the gap between re-
guested and supplied skills (Handel, 2003). However, systesrapaical evidence is
still missing and the ISFOL archive could contribute laufp this gap.

Given that external observers inevitably fail to appteciapplied skills”, their measure
necessarily requires difficult and often controvdrgieocesses of self-evaluation by
skill-performers (Allen and van der Velden, 2005). Themaioblem posed by self-
evaluation consists in the risk of manipulation, be libéeate (will to transmit a certain
image of oneself) or not (deriving from subjective judgme8imilarly to what hap-
pened for other large scale surveys (seg, Felsteackt al, 2002), the ISFOL inquiry
reduced this risk by choosing appropriate questionnaire toolsamdiew techniques
The risk of systematic biases in answers is furthéuaed by the choice to investigate
not only the skills required by firms, but also thoseliadpby employees. The latter,
depending on education, on-the-job and off-the-job trainvmyking experiences and
also on the organisational configuration of the firm @aret al, 2001; Tijedens and
Steijn, 2005), link collected data to actual work experiegomsequently increasing
data reliability.

3. The empirical methodology

3.1. Value for skills

The first research hypothesis concerns the value fattash to the skills of their em-
ployees as a source of competitive advantage. If skoligally contribute to firm per-
formance, we expect firms to reward more effectivdl kkiels. However, consensus is
still missing on which measure represents an adequate pyoxkifl appreciation by
firms. By providing a large survey of literature on tiedationship between skill and
performance, Grugulis and Stoyanova (2005) outline the regtyediversified metrics
to apprise firm performance, with organisational outco(eash as labour productivity
or product quality) and financial and stock-market measuresi (return on assets to
stock value) largely prevailing over parameters direetlgted with human resources.
Wage is often regarded as a proxy for the value attachédidniy to their employees.
The ISFOL archive reports the net monthly wage for 85%tefviewed people, but we
regarded this measure as excessively biased by hard tol canirskill related issues,

® Allen and van der Velden (2005) suggest some general outeintmise the risk of answer manipula-
tion. The Authors recommend to avoid “critical situaibeuch as questions which call for “socially de-
sirable” answers, Likert scales missing a short exgitamao clarify the meaning of their points, ques-
tions which target different issues/dimensions, or gqorestvhose true answer makes the interviewee feel
uneasy.



such as labour contract or job security. We therefamged to promotions and/or career
advancements received by interviewed employees between 200a4 (PROMO),
considering that promotion usually signals the appreciaor the potential contribute
of the employee skills in the new job.

3.2. Skill level, skill change, satisfaction level and changes atdhigplace

Additional indicators to test the proposed hypotheses induilelevels, skill change,
satisfaction levels, and workplace change. Due tondesl of information about skill
change and workplace change, the empirical analysis austhe 3,245 employees in
working conditions in May 2001, for whom proper data weglable.

In order to assess individual skill levels in May 200418 OL archive reports a list of
44 tasks and organisational behaviours whose completiorresdgooth general and
specific skills in different knowledge domains. The lapan from job-specific tech-
niques to physical capabilities, relationship management, plaanmhgontrol, leader-
ship, and autonomy. For each item, interviewees weraldekeeclare the relevance for
their position and, if so, to rate the frequency theyopered it effectively in a scale
from 1 (“Seldom”) to 7 (“Almost always”). For eachtémviewed employee, the ISFOL
archive identifies irrelevant skills as empty cells

The occupational diversification of the examined sampigoses to compare the self-
evaluation of skills provided by each employee with gsults achieved by people per-
forming the same job. Absolute measures present indeegroltems. First, effective-
ness being equal, employees in different jobs are expéctpresent diversified skill
profiles, and absolute measure would privilege richer jobsoi®&l, also the relevance of
skills varies across occupations, with job-specifipadalities presenting a higher prob-
ability of being reported as relevant by people perforntiegsame job.

Following the above remarks, the proposed index to eggpsaif-assessed skill levels in
2004 weights the score given to each item by the average acioieved within the cor-
responding occupational group and by the frequency the itdetiared as relevant by
people performing the same job. For each worker, thegponding competence level
SKILL; is defined as:

SKILL, :2 Wk”*NS—'ESn , with W" = 44N_M£n .
) ; ‘ Z(N_Mk)

N k=1

S, represents the score given to the k-th skills by-thevorker, who belongs to the n-

th occupational group together with other (N-1) sampled iddais. M'is the number
of employees in the n-th occupational group who regarddéicksks irrelevant for their

" Contrary to other studies (Scarpeital, 2002; Leonkt al, 2005), the adopted codification of informa-
tion prevents from resorting to factor analysis in otdeneasure and rank the employees’ skills
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job. ConsequentlyW\," represents the relative weight of the k-th skill fiee n-th pro-

fessional profile. The identification of occupationalgpe based on the three-digit UK
Standard Occupational Classificafiq@OC).

Also the indicators to measure skill change between 2002604 ASKILL) and per-
ceived satisfaction level (SATISF) weight the opingiven by interviewed employees
by the average score reported for their occupational groygarticular, skill change is
assessed through the answer to the following questiod: th& position you occupied
three years ago require higher, lower, or comparablésZkiWorkers recognising
higher skill needs were further asked if their ownlskithieved adequate increases.
The ISFOL archive provides several proxies for the empleyperceived satisfaction
in May 2004, because numerous questionnaire items invesugakelace quality. Due
to the high correlation rates displayed by the availai#asures, a single indicator was
preferred to a composite index. SATISF is consequentlysared as the weighted a-
greement on a seven-point Likert scale to the follgvatatement: “I'm proud to work
for this company”.

The assessment of the impact of workplace changé&ilbiclsange and perceived satis-
faction required to classify the recent changes repddol interviewed employees. To
this aim, the ISFOL questionnaire asks if during the tlaste years the workplace was
affected by organisational changes, by the introductioreaf production techniques, or
by new ICTs. Eight dummy variables (NO_CHANGE, ORG_ONITECH_ONLY,
ICT_ONLY, ORG_TECH, ORG_ICT, TECH_ICT, and ALL) identifhe possible
combination between the types of workplace change repiortkd last three years. 740
of interviewed people declared no change, while a loweeseported changes involv-
ing organisation only (208 cases), production techniques only (148)cas ICTs only
(62 cases, the smaller group). Workers also reportedioations between different
types of workplace innovation, including the joint introdictof new organisational
solutions and ICTs (104 cases), production techniques and(83T=ases), and new or-
ganisational solutions and production techniques (124 cases)yFimigh 1,784 obser-
vations the largest group represents employees declaghthe experienced changes at
the workplace simultaneously involved organisational tqmigduction processes, and
ICTs.

Table 2 reports the main statistics for the above de=tindicators.

3.3. Individual characteristics, job-specific feets and workplace-specific factors
Besides workplace change, also individual charactesjsiab-specific features and
other workplace-specific factors contribute to explain kbg variables defined in the
above paragraphs. Table 3 describes and reports the maticstédr these additional
explanatory variables.

® For additional details, see http://www.statistics.gky.
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Table 2. Skill level, skill change, satisfaction level and changing workplaces

Variable Description ] o Min Max
PROMO Dummy for promotion in 2001-2004 0.571 0495 O 1
SKILL Skill level in May 2004 0.832 0.215 0.029  1.397
ASKILL Skill change in 2001-2004: O=lower skills; 1=same skills; 1.000 0.354 0.308 1.875
2=inadequately increased skills; 3=adequately increased skills

SATISF Satisfaction level in May 2004, growing between 1 and 7 1.003 0.251 0.178 1.573
NO_CHANGE No changes at the workplace in 2001-2004 0.228 0.420 O 1
ORG_ONLY Workplace change due to organisational innovation 0.064 0.245 0 1
TECH_ONLY Workplace change due to new production techs 0.043 0203 O 1
ICT_ONLY Workplace change due to ICTs 0.019 0.137 0 1

0 1

ORG_TECH Workplace change due to organisational innovation and newP-032 0.176

production techs

ORG_ICT Workplace change due to organisational innovation and ICT§-026 0.158 0 1
TECH_ICT Workplace change due to new production techs and ICTs 0.038 0.192 0 1
ALL Workplace change due to organisational innovation, new pr00-550 0498 0 1

duction techs, and ICTs

3,245 observations

In addition to the usual variables to capture individutdat$ (age, sex, qualification,
tenure), the proposed analysis also includes PC skil®01 and the worker evaluation
about the appropriateness of the required education epeftorm the current job. Due
to the pervasive and ever increasing diffusion of ICTresscdifferent working envi-
ronments, past PC capabilities are expected to condit@avolution of skills for most
workers. On the contrary, the match between the &md the employee perception
about the proper education to occupy one’s role is expéatinpact on the satisfaction
level. Perceived over-qualification may generate frustnatvhile, on the contrary, un-
der-qualification could make employees feel uncomfortable

Job-specific variables address both the situation in 2004trenckvolution between
2001 and 2004. A first group characterises the labour conteagpg@rary or fixed, part-
time or full-time job), also appraising the entry intbe exit from specific situations in
the three years before the interview. Three additivadables illustrate job, employ-
ment, and labour market security by assessing, respectifvsignilar jobs were cut in
recent years, if job loss is a credible risk, andahed skills are easy to transfer to the
external labour market.

° However, the success in performing tasks for which highalifications are usually required could also
increase the self-esteem and the satisfaction perdsywvedder-qualified employees.
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Table 3. Individual, job-specific and workplace-specific variables

Job-specific variables

TEMP
TEMP_IN
TEMP_OUT
PTIME

PTIME_IN

P TIME_OUT
JOB_CUT
UNEMPLOYMENT

EXT_MKT

BLUE_COLLAR
TIMEZ2LEARN

RESPONSIBILITY
APC

APLANNING
ACHOICE
ACTRL

AEFFORT

Workplace-specific variables

LG_SIZE
NO_STRESS
ASTRESS

INFORMAL_TR_IDX

FORMAL_TR_IDX

INFORMAL_UPDATE

FORMAL_UPDATE
SELF_UPDATE
TEAM
TEAM_IN
TEAM_OUT
QLTY_CIRCLE
QLTY_IN
QLTY_OUT
FORMAL
FORMAL_IN
FORMAL_OUT
MEETINGS

Variable Description 7} (o]
Employee-specific variables
SEX Dummy for female workers 0.364 0.481
AGE Age in May 2004 (years) 40.052 9.559
QUALIFICATION Education level, from O (basic schoab)4 (degree and over) 2.120 0.837
FIRM_TENURE Classes of firm tenure, from O (up to 3rggéo 3 (20 years 1.598 0.961
and over)
PAST_PC PC capabilities in 2001, from 1 (no skill) t@spert) 2.577 1.225
EDU_MATCH Perceived usefulness of required education |&wsh 1 (No 4.666 1.631

use) to 7 (Essential)

Dummy for temporary work contract 0.047 0.211
Entry into temporary contract in 2001-2004 0.019 0.137
Exit from temporary contract in 2001-2004 0.048 0.214
Dummy for part time work contract 0.101 0.301
Entry into part time in 2001-2004 0.032 0.177
Exit from part time in 2001-2004 0.027 0.161
Dummy for cut of similar positions in 2001-2004 0.616 0.487

Unemployment risk in a year, from 1 (Nelj to 7 (AlImost 2.344 1.387
sure)

Skill transferability to the external labour matkieom 1 3.281 1.352
(Almost impossible) to 7 (No problem)
Dummy for blue collar 0.417 0.493

Time to learn the current job, from 1 (lekan 1 week)to 7  3.527 1.957
(over 2 years)

Dummy for formal responsibility on the job 0.912 0.283
Importance of PC decreased (0), stayed the same (&}, or 1.059 0.991
creased (2) in 2001-2004

Importance of planning decreased (0), stayed the sanw (1), 0.866 0.981
increased (2) in 2001-2004

Decisional power decreased (0), stayed the same (b}, or  1.097 0.961
creased (2) in 2001-2004

Control over the job decreased (0), stayed the samer(1), 1.092 0.545
increased (2) in 2001-2004

Provided effort decreased (0), stayed the same (1), orin- 0.831 0.956
creased (2) in 2001-2004

Firm size (log of employees) 4.285 2.620
Dummy for no stress sources at the workplace 2 0.390.478

Job stress decreased (0), stayed the same (1), orsetr®  0.546 0.869

in 2001-2004

Length of informal training after hiringrdm O (no training)  2.270 2.292

to 6 (over 4 months)

Length of formal training when entering theremt job, from  1.657 2.705

0 (no training) to 6 (over 4 months)

Dummy for skill updating via informal trang 0.087 0.281
Dummy for skill updating via formal training 0.215 0.411
Dummy for skill updating via self-training 0.198 0.398
Dummy for teamwork 0.478 0.500
Entry into teamwork in 2001-2004 0.061 0.240
Exit from teamwork in 2001-2004 0.083 0.275
Dummy for involvement in quality circles 0.095 829
Entry into quality circles in 2001-2004 0.047 0.213
Exit from quality circles in 2001-2004 0.015 0.122
Dummy for formal appraisal of performance 0.288 0.453
Entry into formal performance evaluation in 200004 0.094 0.292
Exit from formal performance evaluation in 2001-2004 0.051 0.219
Dummy for periodical manager-workers meetings 578. 0.495

3,245 observations
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Other variables explore the nature of performed task®) BBICOLLAR), the complex-
ity of the performed job, measured by the length of tieded to achieve a satisfactory
performance (TIME2LEARN), and the span of control ovéfedknt issues (RESPON-
SIBILITY). The last set of job-specific variables cks the existence and the direction
of changes in the requirements for one “hard” skill (B€) and four “soft” skills (plan-
ning capabilities, discretional power, autonomy, and physitait).

The explanatory variables to characterise the workpiaclude structural factors such
as firm size (LG_SIZE), the quality of the working enviremn(measured by the lack
of stress sources, NO_STRESS), and its recent varsadS TRESS). However, most
variables concern the use of specific HPWPs (initahing, continuous training, team-
work, quality circles, performance appraisal, and empkysanagers meetings), also
appraising their introduction or demise in the three yleafsre the interview.

Eventually, we also took into account sector-specifid eggion-specific effects by
means of dummy variables.

3.4. The econometric tests
The relationship between the appreciation of the i-ohker by her/his employerY()

and its determinants (transposed veg,db argued by Hypothesis 1 can be described as
a linear model in the following form:

Y, = XiIIB+£i1

where &, is a random error with zero mean and unity variancavévyer, we do not ob-

serveY, , but the binary variable PROMQvhich records if the i-th employee received
a promotion or a career advancement between 2001 and 2004:
,If thei - themployeas awardedapromotion

1
PROMQ =
q { 0,otherwise

If the employer appreciatiohri* is lower than an unknown hurdle raté, the i-th em-

ployee will receive no promotion (PROM® 0). On the contrary, whe¥ >y the
employee skills are rewarded with a promotion (PRQMO). The probability of re-
ceiving a promotion between 2001 and 2004 is estimated via a lontatgl with a lo-
gistic cumulative distribution function in the follang form:

e’

P(PROMQ>0X) = ——,
1+€%7F

whereZ' is the transposed vector of the values assumeatiébgxplanatory variables

for the i-th employee, including skill level andnse control variables, an# is the co-

efficient vector to estimate. The regression téstge coefficient of skill level is signifi-
cant and positive.
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The assessment of Hypotheses 2 resorts to an @jc&sson to check the positive and
significant impact oASKILL and SATISF over the 2004 skill level:

SKILL, = a, +a,* ASKILL, +a, * SATISF+IND’; *a, + JOB: *a, +WP * a, + ¢,

IND,JOB; and WP are transposed vectors of, respectively, individj@b-specific,
and workplace-specific variables. The regressiststé coefficients aand a are sig-
nificant and positive, as well as the non-nullificoefficient vectors,, a, anda, .

In a similar way, the test of Hypothesis 3 lookstfte determinants of skill change and
satisfaction level by running two linear regressianthe following form:

ASKILL, =¢, +IND i *y, + JOB: * y, +WP * y, + &,

SATISE =d, +IND’ * &, + JOB: * 3, +WP * 3, + ¢,
Complementarity between DSKILL and SATISF would Iyna different distribution of
zeros between, ands, , y,ands,, y,ands,.

4. Theresults of the empirical analysis

Tables 4, 5, and 6 report the results of the regpasestimates. In general terms, the
findings support all the research hypotheses.

First, after controlling for inter-industry and emtregional differences, SKILL signifi-
cantly affects the probability of receiving a prdma. The binary logit model (Table 4)
confirms that, given an equal increase of independariables, SKILL has the highest
impact on the likeliness of being promoted, withoald ratio of 1.544. However, the ef-
fectiveness of the supplied skills is not the oaiver to build up the firm judgement.
Even if SKILL expresses the employee skill levdatee to respondents in the same
three-digit job classification, people with highgualification still enjoy consistently
higher chances of promotion. The positive impacQALIFICATION could signify
that firms attach significant value to the learngadential of better educated people.
The working environment displays significant infhee, too. Promotions between 2001
and 2004 were less likely for people employed atkplaces where no organisational or
technological innovation was introduced in the sgmeod. It has to be noted the non
significant impact of firm size (coefficient of L&GIZE not significant), also when fo-
cused on specific groups of employees (LG_SIZE*BLUBLLAR).

We can therefore argue that, for the examined snfipins on average recognise the
contribution of skills to their competitive advage However, this evaluation is signifi-
cantly affected by individual and workplace feature

19 For the sake of synthesis, correlation matrixes aréneluded. Anyway, also when significant, the low
detected correlation rates do not prospect risks of rollitiearity.
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Table 4. Promotions award the skill level

Standard
B error e
SKILL 0.434 0.167 * 1.544
QUALIFICATION 0.245 0.048 fiid 1.278
NO_CHANGE -3.453 0.153  *** 0.032
LG_SIZE -0.015 0.019 0.985
LG_SIZE*BLUE_COLLAR 0.016 0.021 1.016

3,051 observations; 8 sector dummies and 3 regional dummies included
Dependent variable: PROMO; binary logit regression
Correctly classified cases: 78%
-2 Log likelihood: 3074.671; Cox & Snelf:®,315; Nagelkerke &0,420
*** n<0.001; ** p<0.05; * p<0.10

Once assessed the first research hypothesis, wedtio examine the determinants of
the skill level, assuming a significant role ®88KILL and SATISF. The linear regres-
sion reported in Table 5 confirms the expectaticihg estimated coefficients for
ASKILL and SATISF are both positive and highly sigrant. Somehow surprisingly,
the coefficient of SATISF is over 80% higher thae toefficient oASKILL: the effec-
tiveness of the employee performance seems mootivedo variations in the per-
ceived satisfaction than to the acquisition of tiddal skills and capabilities.

Some of the individual- and job-specific explangteariables introduced in this regres-
sion confirm the findings of other studies: tempgpravorkers and part-timers suffer
from a comparative disadvantage in terms of skitkels, also within their own occupa-
tional group. However, no comparative disadvanfagevomen aris€. The significant
and positive coefficient of Age/100 (age in yeatiwjded by 100) signals the impor-
tance of time as a source of worthy work experi&nce

Not surprisingly, the longer the time required ¢arh the job, the higher the effective-
ness of provided skills. However, sampled employss=m to have learned their job
primarily via self-training, given the non sign#ict impact of initial informal training
and the low impact of initial formal trainingd = 0.001, significant only at the 0.90%
level).

The estimated regression also confirms the helpsslrof “putting some pressure” on
employees to turn their potentialities into effeetperformances: being all other factors
equal, the lack of sources of stress at the wockpiavolves a reduction in the effec-
tiveness of provided skills. Given the comparabteefficients of ASKILL and
NO_STRESS, we could argue that, in a relaxed wadlthe increase of an em-
ployee’s skills could fail to translate in any legtperformance — at least from the firm
point of view.

™ Contrary to other analyses (seeg, Felsteacket al, 2002 for the British case), we did not detect sig-
nificant disadvantages for part-time female employees aghilh$ime ones. This result may descend
from the comparatively low diffusion of part-time cats in Italy, also among women.

12 \We detected no significant difference in marginal retuo age.
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The last four explanatory variables control for thgact of typical HPWPs at the
workplace: as previous studies already suggestsal far the examined sample the use
of tools such as team-working, quality circles,nfiaf evaluation of performance, and
periodical managers-workers meetings significantyrease the effectiveness of pro-
vided skills. We could argue that a substituteatffmtentially exists between individual
contribution and firm contribution to skill levélPlanned communication” via periodi-
cal meetings could substitute for poor mutual adpest due to low satisfaction levels.
In a similar way, teamwork could substitute for thadequate increase of individual
capabilities.

Table 5. The determinants of the skill level

B Standard error

Constant 0.509 0.023 Fkk
ASKILL 0.047 0.010 wokk
SATISF 0.084 0.013 wokk
SEX -0.005 0.007
AGE/100 0.107 0.036 xokk
TEMP -0.034 0.016 ok
PTIME -0.028 0.012 bl
TIME2LEARN 0.025 0.002 ok
NO_STRESS -0.042 0.007 bl
INFORMAL_TR_IDX -0.002 0.002
FORMAL_TR_IDX 0.002 0.001 *
TEAM 0.036 0.007 ok
QLTY_CIRCLE 0.062 0.012 ok
FORMAL 0.029 0.008 ko

*k*k
MEETINGS 0.091 0.007

3,245 observations; dependent variable: SKILL; OLS regression
F-test: 70.3940%*: Adjusted & 0,230
*** n<0.001; ** p<0.05; * p<0.10

The confirmation of Hypothesis 2 justifies the het analysis of the determinants of
ASKILL and SATISF. The latter enter as dependeniatées the linear regressions in
Table 6, based on the same list of explanatorpfaci he comparison of partial models
points out several interesting pieces of evidence.

First, only in a limited number of cases the exptary variable displays a similar im-
pact onASKILL and SATISF. This holds foAPC,ACTRL, FORMAL_UPDATE and
QUALITY_IN. It is perhaps surprising that high ldgeof past PC skills negatively af-
fect bothASKILL and SATISF: one may argue that the diffusedniCTs and computer-
based applications deluded the expectations of panfessionals and did not stimulate
them to keep on learning.
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Table 6. The determinants of skill change and satisfaction

Dependent var

ASKILL (skill change)

SATISF (satisfaction)

Test on restriction

Ho: F(14, 3212) = 0.868
p <0.594, Haccepted

Full model Partial mode Full model Partial model
Std Std Std Std
Explanatory vars B error B error B error B error
(Constant) 0.878 0.036 *** 0.896 0.021 *** 0.996 0.027 *** 0.986 0.027 ***
FIRM_TENURE -0.019 0.006 *** -0.020 0.006 *** 0.023 0.005 *** 0.024 0.005 ***
PAST_PC -0.030 0.005 *** -0.031 0.005 *** -0.014 0.004 *** -0.012 0.004 ***
EDU_MATCH -0.003 0.004 0.006 0.003 ** 0.006 0.003 **
TEMP_IN -0.065 0.042 -0.032 0.032
TEMP_OUT 0.095 0.027 *** 0.099 0.027 *** -0.012 0.021
PTIME_IN -0.023 0.032 0.015 0.024
P TIME_OUT 0.021 0.036 0.002 0.027
JOB_CUT -0.013 0.017 -0.050 0.013 *** -0.047 0.009 ***
UNEMPLOYMENT 0.005 0.004 -0.025 0.003 *** -0.026 0.003 ***
EXT_MKT 0.003 0.004 0.008 0.003 ** 0.009 0.003 ***
RESPONSIBILITY 0.012 0.021 0.054 0.016 *** 0.059 0.016 ***
APC 0.044 0.006 *** 0.043 0.006 *** 0.009 0.005 * 0.012 0.005 **
APLANNING 0.062 0.007 *** 0.061 0.007 *** 0.007 0.005
ACHOICE 0.066 0.007 *** 0.066 0.007 *** 0.004 0.006
ACTRL -0.026 0.011 ** -0.025 0.011 ** -0.026 0.008 *** -0.027 0.008 ***
AEFFORT 0.019 0.007 *** 0.019 0.007 *** -0.008 0.006
INFORMAL_UPDATE  0.021 0.021 0.040 0.016 ** 0.037 0.015 **
FORMAL_UPDATE 0.043 0.016 *** 0.039 0.014 *** 0.051 0.012 *** 0.045 0.011 ***
SELF_UPDATE 0.000 0.016 0.016 0.012
TEAM_IN 0.026 0.024 -0.023 0.018
TEAM_OUT -0.022 0.021 -0.015 0.016
QLTY_IN 0.079 0.027 *** 0.083 0.027 *** 0.039 0.020 * 0.042 0.020 **
QLTY_OUT -0.060 0.046 -0.049 0.035
FORMAL_IN 0.052 0.020 *** 0.052 0,019 *** 0.014 0.015
FORMAL_OUT -0.002 0.026 -0.002 0.020
ASTRESS 0.026 0.007 *** 0.026 0.007 *** -0.010 0.005 * -0.012 0.005 **
ORG_ONLY 0.013 0.026 0.006 0.025 -0.022 0.020
TECH_ONLY 0.063 0.029 ** 0.067 0.029 ** 0.018 0.022
ICT_ONLY 0.071 0.042 * 0.072 0.042 * -0.015 0.032
ORG_ICT 0.066 0.034 * 0.063 0.034 * 0.028 0.026
TECH_ICT 0.059 0.037 0.062 0.037 * 0.046 0.029
ORG_TECH 0.091 0.032 *** 0.087 0.031 *** 0.013 0.024
ALL 0.061 0.020 *** 0.055 0.014 *** 0.007 0.015
F-test 24.763 *** 42.394 *** 8.180 *** 19.168 ***
Adjusted R 0.195 0.195 0.068 0.068

Ho: F(20, 3212) = 1,036
p <0.414, Haccepted

3,245 observations; OLS regressions
*** n<0.001; ** p<0.05; * p<0.10

Second, the regressions markedly evidence the eonepitary nature dASKILL and
SATISF. While the former is mainly explained by Wplace features and innovations,
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the latter depends on individual features and jmgic variables mainly related with
the social dimension of work.

Among the independent variables affecti§KILL only we list the exit from tempo-
rary contracts, the introduction or the increased use of HPWPEhénthree years be-
fore the interview and, most notably, the type rfavations introduced at the work-
place. While the introduction of organisationalorations only involves no significant
difference from no change, all the other combineipresent positive and significant
coefficients. However, the similarity in the maagwie of coefficients prevents from
claiming super-additional effects of workplace aaron skill change when different
types of innovations are introduced.

The independent variables affecting SATISF onlykl@dl related with the social di-
mension of work and include EDU_MATCH, JOB_CUT, UNEMPLOYMENT,
EXT_MKT, RESPONSIBILITY, and INFORMAL_UPDATE.

Third, Table 6 also points out that two variablasésignificant but opposite impact on
ASKILL and SATISF. The correlation with firm tenuiepositive for SATISF (proba-
bly due to better contract conditions and to theetgment of organisation-specific
knowledge), but negative withSKILL: the older the employee, the lower the indeant
to learn. On the contrary, the growth of stresthatworkplace ASTRESS) increases
ASKILL and lowers SATISF. This evidence suggestd tmen should carefully con-
sider the introduction of stress-augmenting sohgjdoecause the negative impact on
satisfaction levels could disrupt the positive effef skill change over the effectiveness
of provided skills.

5. Concluding remarks

The evidence provided in the above paragraphsroesthat skills matter. Firms do ac-
tually show a propensity to reward the employees wiore effectively apply their
skills at the workplace. Assuming that firms follmm average rational behaviours, we
can conclude that effective individual skills capend to better firm performance.

The empirical tests provide evidence about the olyos of skill update at changing
workplaces. A sustainable skill performance invelvaore than the sole renewal of
technical capabilities. It also requires the empks/ motivation to learn and change,
sustained by satisfaction about their working aigtivf skill change represents the “ex-
plicit side” of performance updating, perceivedigattion at the individual level con-
stitutes the implicit dimension that any “gift excige” between employer and em-
ployee bases on.

131t is somehow surprising that variations in temporarg part-time working conditions display no ef-
fect on the level of perceived satisfaction.

1 The difficulty to capture the factors affecting suchirtangible concept is witnessed by the low per-
centage of the variance of the dependent variable explaindue proposed independent variables. For
both full and partial models the adjustedaRhieves 19.5% fakSKILL, but only 6.8% for SATISF.
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The binary logit model also shows that the positmpact of skill effectiveness on firm
reward persists despite significant inter-industifects. If the relationship among skills,
satisfaction, and performance spans across alstndland service sectors, every com-
pany should take into account the complementagtyeen the drivers of skill change
and perceived satisfaction.

As the title of the paper underlines, the propamealysis concerns the Italian case. The
international validation of the resulting evidenssstill to be proven. the future agenda
of our research programme therefore includes teofethe proposed framework on in-
ternational data. Of course, the development opgrandicators to describe multi-
faceted concepts such as skills, skill effectivepakill change, and satisfaction repre-
sents the preliminary step to any international gamnson.

What many already suspected in the past is nownb@gounavoidable. If labour is
more than routine, if employees are more than nadte@puts to production processes,
if skills are more than items in a checklist, wstjhave to open the black box of human
resources and develop the proper tools to purssigoial.
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