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Is there a trade-off between labour flexibility andproductivity growth?

Preliminary evidence from Italian firms
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Abstract: Various theories suggest the existence of a negatlationship between external
labour flexibility practices and productivity growtIn particular, the adoption of flexible
arrangements may reduce the incentives to innavatia internal training (favouring firms
which follow a ‘low-road’ to competitiveness), alaver workplace cooperation. This paper
aims at investigating the occurrence of these tffect Italy, where the changes in labour
legislation in the last ten years (alongside with‘iastitutional’ wage moderation period)
have been accompanied by a considerable job cnegtiocess, but also by a significant
labour productivity slowdown. Estimates of labowogluctivity equations at firm-level, using
data from the 9 “Indagine sulle imprese manifatturiere” by Cap#aBank (covering the
period 2001-2003), provide a preliminary supporthie hypothesis.
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Introduction

Since the end of the 1990s, the Italian economy I@sn experiencing a serious
slowdown of labour productivity growth, which seuit diverging from the trend of other
industrialized countries (Figure 1) and has becewven negative in the most recent years.
Worryingly, this fact does not appear to be shentrt or due to the negative economic cycle,
but to ground on structural roots. In fact, varicudicators (for example, the declining share
in the world trade, the poor performances in teaihR&D spending and patenting activity)
point at a general deterioration of Italy’s comppedi position, as recognized by some authors
that started talking about “decline” (Faini and i8ap005; Barca, 2005).

Figure 1. Growth of labour productivity per worked hour (in 2005 US dollars)
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Source: Groningen Growth and Development Center. 5-yeangmgoaverages.

The anatomy of the productivity slowdown appeaige&w looking at Figure 2, where the
average growth of value added per equivalent labaitrhas been decomposed, following a
shift-share procedufeinto three components (labour productivity growitiside sectors,
reallocation of labour force toward higher produtyi industries, and a residual or
“interaction” effect). It emerges that the averagmual increase of labour productivity (the

sum of the three components) slowed down from lire#be period 1992-1996 to 0.9% in the

2 For details, see Appendix A.



years 1996-2000, to virtually zero (0.02%) in thstlinterval, 2000-2004. Moreover, it seems
important to notice that while the reallocationeetfremained positive and did not change too
much during the last three periods (due to a cohstacrease of the manufacturing share,
opposed to an increase of employment in servichghaactually show a higher productivity
leve), the intra-industry component, which should reffléechnological advance inside
sectors, seems the most concerned by the slowdodrewen exhibits a negative value in
2000-2004.

Figure 2. Decomposition of labour productivity grovth (2-digit sectors, 1984-2004)
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Surprisingly, this trend followed a decade of irerreforms in various fields, which
suddenly shifted the Italian model from a “managednomy”, where public intervention was
pervasive, towards a “common sense” market modieling at increasing competition and
efficiency by reducing rigidities both in labourdam goods markets. In particular, the labour
market underwent radical transformations during theriod. First of all, wage bargaining
institutions went through a major change with thgattite agreements occurred in 1992 and
1993, closing the period of wage indexati@tala mobil¢ which dated back to the mid
1970s. The new bargaining arrangements assignetational labour contracts the only
purpose to maintain the purchasing power of reajesawhile the distribution of company-

level productivity increases to workers was leftdecentralized firm-level contracts (not



compulsory for firms, however). At the same time, iacrease of labour flexibility was
pursued through the laws 196/1997, 368/2001 an@0B8@, which, in different phases,
deregulated the adoption of fixed-term contradteyeed the activity of agency workers and
introduced new “atypical” contractual arrangements.

In the mainstream view, decentralization of wagdtirgg institutions and higher
flexibility, both in the wage and the numeric dirs@m, were needed to face the
unemployment crisis of the early 1990s, whose a(@ecording to the dominant paradigm
of “supply-side” policies) were considered to beimhastructural. Undoubtedly, in the last
ten years the conditions of the Italian labour reakkperienced a stiff improvement, with the
unemployment rate decreasing from 11.2% in 1995766 in 2005 and the employment rate
increasing in the same period from 51.8% to 57.68&wever, still largely below the Lisbon
target). Nonetheless, this improvement occurretth@iexpense of real wage growth: a phase
of relevant wage moderation took place, in facticsi the change of the contractual
arrangements, causing real wages to increase gagavéess than labour productivity and
leading to a decline of the labour share on natiom@me (Tronti, 2005). The magnitude of
the wage restraint period appears significant ssan international comparison, where Italy
ranks the last among industrialized countries &l wage growth during the decade 1992-
2002 (Zenezini, 2004). On the other hand, it isangnt to observe that employment growth
has been accompanied by an increased use of &eddnd atypical jobs; in particular, the
share of fixed-term employees over total employeasluding free-lance workers and other
‘atypical’ typologies, which in the labour forcersay are assimilated to self-employment)
increased by five percentage points from 7.3% 9519 12.3% in 2005

Wage moderation and external labour flexibility epp therefore, to be among the main
institutional changes occurred in the Italian labmarket in the last fifteen years. However, if
their role on the employment boost has been empédigon the quantitative size; conversely,
the debate on the “quality” of the new jobs islstppen), their impact on the productive
system seems to have been neglected, both fromearetical and from an empirical
viewpoint. More generally, an exiguous or only nedit role has been usually attributed to the
impact of labour market institutions on the adoptand diffusion of innovative technologies

by firms, with subsequent effects on productivitpwgth®.

® The values are not fully comparable due to a bie4RTAT labour force survey in 2004.
* An important exception concerns the impact of ngion economic performance, that was object ofnsite
studies during the 1980s.



In the present context, in particular, labour mameforms do not appear to be neutral
with respect to the productivity slowdown. Theree ararious theoretical arguments to
hypothesize that the prolonged period of wage naitter and the increased numerical
flexibility curbed the incentives of firms to innate, while providing incentives to compete
following “low road” practices, by cutting labouosts, maintaining low-productive jobs, and
reducing the scope for training activities and higlality human resource management
practices. Different elements also prove that th@senomena may be not only short-term
(due, for example, to a static substitution, in tieoclassical sense, between capital and
labour, without effects on technology), but mayduce permanent effects.

Some first glance illustration of the potentialdiezoff between flexibility and productivity
growth is given in Figures 3 and 4, where the dati@n between the slowdown of labour

productivity growth and the increased incidencéxad-term contracts appears evident.

Figure 3. Evolution of labour productivity and share of fixed-term contracts (1992-
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Of course, a more complex analysis is needed ierdx provide robust evidence about
these events, and empirical testing using firmilelata appears the most adequate strategy in

this context. This paper, therefore, presents testilproductivity growth estimates using data
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from the ¢' “Indagine sulle imprese manifatturiere” by Cap#aBank Research Centre
(formerly Mediocredito Centrale), which covers theriod 2001-2003, where “flexibility”

indicators are included among the factors explgitafour productivity growth.

Figure 4. Labour productivity growth vs. share of fxed-term workers (1993-2004)
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The outline of the paper is as follows. In Sectlohprovide a theoretical background for
the linkage between wage moderation, labour flégjb{specifying what | mean for these
concepts), innovative activity and productivity gthb. The dataset and the variables used for
the empirical estimation are described in Sectiowtile the model and the discussion of the
results are presented in Section 3. A concludingice summarizes and sketches some

directions for future research.

1. Theoretical background

Different theories point at the existence of a @ieg) relationship between labour

flexibility and wage moderation, on the one hanag dirm performance, as measured by
labour productivity, on the other hand. Before gdiarther, it is important to specify what we



intend with these concepts in this context. Vari@iumls and sources of ‘labour flexibility’
can be identified. In particular, it is common twide labour flexibility practices into three
categories (Beatson, 1995): ‘numerical’ (exterrfldxibility, which implies the scope for
firms to easily adjust the number of employeessponse to changes, and primarily depends
on the strictness of legislation about hiring amthg, fixed-term contracts and working
hours; ‘functional’ (internal) flexibility, which @ncerns the possibility of internal
reorganization of the workforce, relying on intdrixaining and the development of multi-
skilled employees; ‘wage’ flexibility, which conaes the responsiveness of wages to external
shocks (however, it is commonly perceived as “dowardi flexibility), largely depending on
the features of wage setting institutions.

The reforms occurred in Italy over the last fiftegrars concerned respectively the first
and the last of these aspects. However, if theeas® of numerical (inward) flexibility is
unambiguous, due to the effects of weaker regulalmout fixed-term and part-time contracts
and the introduction of “atypical” contracts, tlssue of wage flexibility appears indeed more
complex. In fact, even if the changes in wage rsgftistitutions at the beginning of the 1990s
gave more room to wage flexibility at the firm I&vby explicitly providing for firm-level
bargaining (not compulsory, however), what can bseoved fifteen years later is rather a
long period of generalized wage moderation (Zeng2®04; Tronti, 2005; Brandolini et al.,
2005).

In effect, the introduction of second level bargagnhad originally the purpose of
distributing company-level productivity increasesworkers (by paying wages higher than
those set by national contracts), therefore allgwinpward” wage flexibility. However,
decentralized bargaining remained largely unapp(iadparticular among smaller firms),
contributing to the wage restraint period; morepuée Italian wage setting system still
remains highly centralized (at least for the inflatcompensation).

Another key explanation for wage moderation shdwddtherefore acknowledged in the
new attitude of industrial relations which, afterpaolonged period of harsh conflicts,
gradually became more cooperative since the beginof the 1990s. The new industrial
relations environment during the 1990s surely festewage moderation, by allowing a
systematic underestimation of forecasted inflatiwhich is at the heart of the new bargaining
system (Brandolini, et al., 2005): the slow growtfhreal wages was a direct consequence.
Hence, wage moderation grounds on institutionatstoand only partly can be explained by
the increased wage flexibility at firm level (Zemmez2004).



Once clarified these aspects, it seems importagpéaify that the remainder of the paper
will focus on external flexibility and wage modeaat as possible explanations for the poor
productivity performance of Italian firms, by meagiwith the latter a broader concept than
wage flexibilit’. There is not a bias in considering these two esmaspriori positively
correlated at the firm level: from a theoreticalnp®f view, in fact, the correlation could take
place in both directions. If temporary contracte directed mainly to low-skilled or low-
productivity workers, or provide for lower sociacurity contributions on the firm side, then
the increase of external flexibility will be indeedrrelated with a reduction of firms’ wage
bill; however, an opposite case could occur if vesskaccepting a temporary jobeteris
paribus are likely to demand higher wages in order to pensate the risk of not being hired
at the end of the contract (compensating diffeedsitheory). Nonetheless, empirical evidence
from other countries (Segal and Sullivan, 1995;cBam and Toharia, 2000; Booth et al.,
2002; McGinnity and Mertens, 2004; Addison and ®igf 2005; Kleinknecht et al., 2006)
and from Italy (Picchio, 2006) shows that fixedateworkers, on average, earn less than
regular workers even after controlling for obseraedl unobserved personal characteristics.
Moreover, preliminary evidence on lItalian compan@®sented in Appendix B, shows that
the use of temporary workers seems to guaranteegsaon the wage bill of firms.

On these bases, it seems possible to identify fioajor headings under which theories
positing a direct or indirect effect of wage growdhd labour flexibility on productivity
growth could be classified. In particular, thesarfehannels consider the effects on firms’
innovative activity, internal training, workplaceaperation and on patterns of aggregate
demand.

Under the first heading, according to Sylos Lalfiri84, 1993, 1999), wage increases (in
particular, with respect to the price of “machiri¢mnay represent a major stimulus to adopt
technological innovations saving labour both indbie terms (by increasing workplace
efficiency) and in relative terms (by dynamicallybstituting labour with capityl This
process is influenced by firms’ market power, imtigalar by the capacity to transfer labour
cost increases on prices, by means of mark-upngricin a competitive environment,

therefore, the incentive for entrepreneurs to ecddabour productivity in order to preserve

® Functional flexibility has not been consideredtiis analysis due to the absence of informatiothéndataset
used for the empirical estimation. However, différstudies (Bassanini and Ernst, 2002; Michie ahde8an,
2003; Kleinknecht et al., 2006) suggest that thkdge between functional flexibility and produatvgrowth
may act with an opposite sign, i.e. providing eoiaable environment for productivity increases.

® Note that the dynamic substitution between capiiadl labour, in this context, differs from the istat
substitution, with constant technology, impliedthg neoclassical theory as a response to theveladiriation
in the prices of factors. The former, in fact, inxes technological change incorporated in new chagitads
(Sylos Labini, 1993).



their profit share will be higher. Bhaduri (200&cently proposed a model of endogenous
growth built on an analogous mechanism.

Moreover, in a Schumpeterian view, one could arths high real wage growth and
labour market rigidity may foster to a certain etéhe process afreative destructiorand
favour the adoption of innovations by firms (Klemdcht, 1998; Naastepad and Kleinknecht,
2004; Kleinknecht et al., 2006). In this view, imative firms are supposed to compete better
in a context of higher costs (both labour costs afjdstment costs due to stricter regulation);
on the contrary, looser regulation and (downwardpevflexibility can be considered as a
“grant” to low-productive firms, competing throudlow-road” practices such as passive
price strategies, to be achieved by cutting labmmsts, and limited innovative activity (for
“high road” and “low road” practices, Antonucci aRianta, 2002 and Pianta, 2003). The
outcomes from innovation are uncertain, while tlaéng in competitiveness coming from a
cut in labour costs, both explicit (due to wage sration) and implicit (due to the reduction
of firing costs), are immediate and unquestionaleleen if (presumably) short-termed.
Therefore, slack labour market regulation may darst an important incentive to
entrepreneurs with a short time horizon to followe t“low road” path, preferring cost
scrapping to innovation. Ramazzotti (2005) proposedetailed analysis of different firm
strategies and choices in this context.

The standard view on this point generally suggaestslternative position, according to
which higher labour market rigidity could have niaga effects on productivity, by reducing
the reallocation process of labour “from old andlekng sectors to new and dynamic ones”
(Nickell and Layard, 1999). However, while suchedfect could be detected at a higher level
of aggregation, it is unlikely to be relevant wheansidering the performance of individual
firms within a given sector. Some authors also arthat the adjustment costs following the
adoption of a new technology may inhibit the innoxeaprocess itself (Scarpetta and Tressel,
2004); the same principle can also hold for wagaadyics, if decentralized unions
appropriate the rents deriving from productivityirga(this is the classical hold-up problem;
for literature surveys, Metcalf, 2003 and Menez#iseFand Van Reenen, 2003). Nonetheless,
the real occurrence of these effects strongly d#gpermn the degree of centralization and
coordination of wage setting actors, on the natdn@dustrial relations, on the possibility of
internal reassignment of employees (‘functionadxibility) and on the scope for outsourcing.
Moreover, even part of the neoclassical literatuae proposed a positive relation between
employment protection and innovative activity: &ample, a model that explicitly links the



presence of firing costs to a higher scope for @gedgnnovation has been developed by Saint-
Paul (2002).

Turning to the second heading, the impact of hadfour flexibility on training and human
capital accumulation appears quite straightforw#rtabour relationships are expected to be
short-lived, little incentives are provided forrfis to invest both in general and in specific
training of their workforce (an adequate pay-baekiqd is needed by firms in order to
recover the investment costs); conversely, alsokarsrwill be reluctant to acquire firm-
specific skills if they do not feel a long-term cantment to their employers (Bélot et al.,
2002). Similar lines of reasoning apply if we mattee hypothesis that higher labour
flexibility (in particular, along the wage dimensjoreduces the compression of the wage
structure (both within and between firms), whictoige of the main causes for the provision
of training by firms (Acemoglu and Pischke, 199¢el, 1999). The result of higher labour
flexibility could be, therefore, an underprovisiaf on-the-job training, with potentially
negative effects on productivity growith

Empirical evidence of a correlation between fixed¥t employment and lower probability
of receiving work-related training has been prodider the UK by Arulampalam and Booth
(1998) and Booth et al. (2002).

As for the effects of labour flexibility on produimty via workplace cooperation, a strand
of the literature supports the idea of producthgtyhancing effects coming from ‘high trust’
or ‘high road’ human resources management practares from cooperative labour relations
(Huselid, 1995; Buchele and Christiansen, 1999ehpy 1999; Michie and Sheenan, 2001,
2003; Naastepad and Storm, 2005). According toettiesories, higher on-the-job protection
and subsequent cooperative relationships betweerageaent and employees may affect
positively firm performance, encouraging innovataaivity and promoting efficiency gains.

Finally, it is important to notice that wage modera and labour flexibility may have
negative effects on aggregate demand both direxily indirectly (for example, through
increases of precautionary saving by employeegsmparary jobs) and, through this channel,
negatively affect labour productivity growth. Vaum® theories, in fact, posit a direct
relationship between demand growth, innovation labdur productivity growth, both in the
context of dynamic increasing returns (via the alted ‘Verdoorn-Kaldor law’) and in a
demand-pulhypothesis for innovative activity (Schmookler669Brouwer and Kleinknecht,
1999).

" If technical progress has a skill-biased naturere appears also to be a correspondence betwasfidient
incentives of firms for technological change andskill acquisition under flexible arrangements.
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A number of empirical analyses was performed wibard to the relationship between
labour flexibility and productivity behaviour (botheasured as labour productivity and TFP)
or the innovative activity of firms. However, ifehmajority of them focuses on country or
sectoral level (Buchele and Christiansen, 1999899Nickell and Layard, 1999; Bassanini
and Ernst, 2002; Scarpetta and Tressel, 2004; &uglr, 2005; Naastepad and Storm, 2805)
only few report firm-level evidence. In particuléMjchie and Sheenan, (2001, 2003) studied
the impact of various flexibility practices on inration indicators for British firms,
evidencing a negative effect of external flexigiliand a positive effect of functional
flexibility; similar results are found with referesa to labour productivity growth by Dekker
and Kleinknecht (2004) and Kleinknecht et al. (20€& Dutch firms. Finally, Arvanitis
(2005) found a positive relationship between funai flexibility and labour productivity for
a sample of Swiss companies, but a not signifiefiett of external flexibility.

2. The data

The data used for the empirical analysis come ftioend" survey of the “Indagine sulle
imprese manifatturiere” by Capitalia Bank Resedehntre (formerly Mediocredito Centrale),
which covers the period 2001-2003. The sample, kvinicludes 4289 firms, is representative
of Italian manufacturing companies with more thab dmployees; firms are selected
according to a stratification method by industrypgraphic area and firm size.

The survey provides information on different headinIin particular, it includes full
information about workforce composition by contrggie (full-time or part-time, permanent
or temporary), hirings and lay-offs, sales, investis in fixed capital, R&D expenditure and
other innovation indicators. Unfortunately, it doest contain information about working
hours, while information about agency and free¢amorkers are only provided for 2003,

therefore they cannot be used for the analysis

¥ Most of these studies observe a positive effeatroployment protection (measured by the OECD index or
other indicators) on productivity growth or innoieett indicators. Auer et al. (2005) find a positi{teough
decreasing) relation between job stability, meadwa® average tenure, and labour productivity. Téyeep of
Scarpetta and Tressel, however, verifies a negaffeet of employment protection, mainly in coungriith
sectoral and uncoordinated wage bargaining. Thendion among different industrial relations masléd also
considered by Bassanini and Ernst (2002), who tagkat EPL strictness is significantly correlated to
technological specialization in countries with atioated relations.

’ At the moment, it has not been attempted a merge the previous wave of the survey (which covess th
period 1998-2000) because, given the high inciderficaissing values in relevant variables in thisvey, the
number of firms with full information over the spear becomes remarkably low (around 350). This rbade,
however, is usual in other studies that combined swmccessive waves of the Capitalia survey for rzelpa
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While in the previous surveys a subsample of fimmas usually provided with full balance
sheet information, these data for the 2001-2008esuwere not made available to me at the
moment of the delivery. Therefore, | used the Buréan Dijk AIDA dataset (which contains
balance sheet data for firms with turnover highant500,000 euros) to make an extraction of
some variables necessary for the empirical analysiparticular, value added and labour
costs) and merged them to the Capitalia datasagdscal code as unique identifier. The
number of firms with complete balance sheet datalfe three years is 3351. As it appears
evident from Table 1, this operation did not pragluelevant modifications in the
composition of the sample by size class, geograpiga and sector (according to the Pavitt
taxonomy). In particular, modest differences carlyobe observed in the geographic
dimension, with a light over-representation of frim the North-East (plus 2%) and an even
smaller under-representation of Southern firms (®ith.7%). Anyway, taking into account
the presence of missing values in some of the bi@seof interest, the total number of firms
furthermore reduces according to the different gjgations of the model, until around 2,600

firms when using a full specification (see Sectidior details).

Tab. 1. Percentage composition of the sample by sizkass, geographic area and sector (according togh
Pavitt taxonomy)

With balance
Full sample sheets
(n=4289) (n=3351)

11-20 employees 20.9 20.2
21-50 employees 30.9 31.7
51-250 employees 370 37.1
251-500 employees 52 5.0
More than 500 employees 6.1 6.0
Total 100.0 100.0
North-West 35.9 35.3
North-East 30.1 32.1
Centre 17.6 18.0
South 16.4 14.7
Total 100.0 100.0
Traditional sectors 51.p 51.1
Scale sectors 176 17.5
Specialized supply 27.1 27.5
High technology 4.1 3.8
Total 100.0 100.0

analysis. Nonetheless, evidence from the long sauf@igo attempting some method for the treatmentiss§ing
data) is supposed to be a future step of the relsear

12



In order to estimate productivity regressions, narnevariables have been standardized
by the number of employees (value added, invessndaibour costs) or by the amount of
sales (R&D expenditure) and deflated using the @mjate price deflatotd Moreover, two
labour flexibility indicators (share of fixed-tercontracts and total labour turnover) have
been created. Variables have been cleaned fronere&tiand unreliable values by using a
trimming procedure, excluding observations falliogt the first and last 0.5 percentiles
(working on the Capitalia survey, an analogous wetias been used, for example, by Parisi
et al., 2005 and Benfratello et al., 2005). A coestgllist of the variables, with detailed

information and descriptive statistics is repoitedppendix.

3. The model

The approach used for the estimation of produgti®guations is a modification of Sylos
Labini’s (1984, 1993, 1999) equations for the deieants of labour productivity growth,
adapted to the use with microdata and amendedtiagtimclusion of variables not considered
in the original model (in particular, with two irditors of external labour flexibility).
Differently from models based on the production ction, Sylos Labini explained
productivity growth by means of three componentpecHically, productivity increases
depend on the variation of wages relative to theepof investment goods (‘Ricardo effect’),
on the growth of aggregate demand, in order tohywéhie occurrence of dynamic increasing
returns (‘Smith effect’, corresponding to the Vesdolaw) and on investment expenditure, in
order to consider the impact of new technology ipocated in new fixed capital and not
captured by the other factors. The model was eguingat macro level) with different lag
structures to consider delayed effects of the eaplie variables on productivity growth.

The application of this model to microdata offdrsee sorts of considerations. First of all,
monetary variables need to be standardized in dod@ke firm dimension into account (as
explained in section 2). Second, the absence ofrmdtion about working hours constrains to
use value added per employee (and not per worked &s it could be suitable) as a measure

of labour productivity". Third, and most important, right-hand variablessent a relevant

19 Alternative specifications of the model withoufldéng variables do not change the results sigaiftly.

1 This limitation would be heavier if trying to expiathe determinants of labour productivigrvel instead of
the variations However, some attempts to keep into account tmeber of part-time employees in measuring
labour productivity (e.g. considering a part-timerlser as a half full-time) did not produce relevahainges in
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degree of endogeneity, which appears to be critaralvages (at least theoretically, since in
Italy productivity-related wage increases appeavpddimited and are likely to occur only in
medium-large firms). At the moment, considering shertness of the panel (three periods are
available, but only two observations per firms remahen taking year-to-year variations for
value added per employee), the solution chosenitomze endogeneity problems has been
to simply carry out OLS cross-section regressiangpfoductivity growth in the period 2001-
2003 using lagged values (taken in 2001) of theesgprs. This solution appears to be valid
in the absence of autocorrelation of the residuagle units, which, however, cannot be
tested in a cross-section framework. Moreover, dpisroach consents to partially control for
the volatility of labour productivity at the firnevel (labour hoarding is likely to appear in this
context, since firms are not able or not willingajust their labour force in the short term),
by considering a longer three-years variation (220Q3) for productivity. It also allows to
account for a lag before effects of right-hand afales on productivity growth become
observable.

However, a longer panel would allow to control messsily for endogeneity (by using
lagged variables as instruments) and for unobseneg¢erogeneity, which is not possible in
this context. Unfortunately, as specified in sattly merging two waves of the Capitalia
survey in order to have a six periods panel drayallyi diminishes the number of
observations, due to the high incidence of missiatn in the 1998-2000 sample. Anyway, a
future step of this work will focus on the longemsple, in order to use more sophisticated
panel methodologies.

The empirical specification of the model modifiegld8 Labini’s original equation by
taking into consideration different aspects. Foktall, the initial level of value added per
employee has been included among the regressoosdén to allow for technological catch-
up among firm¥. As for the ‘cost-driven’ increases of productjyiat the moment it has not
been constructed an index of wages relative toptice of investment goods, while it has

been used an indicator of real labour costs perl@mag®. In order to avoid endogeneity

the coefficient estimates. Therefore, in order toidtoo demanding assumptions, the straightforviradétator
of value added per employee has been used fostimeations.

2 The inclusion of lagged productivity, which alwagsults highly significant, probably allows to catalso
for the (unobserved) variation in the utilisatidnpooductive capacity during the period. This coesidion can
be easily explained. If a firm, for instance, shamsabnormally low (or high) productivity level thie begin of
the period for transitory reasons (e.g. restrustyritemporary difficulties, etc.), and then turosts “normal”
level, one could erroneously infer that its produtt has strongly increased (decreased), whilevidrgation has
been mainly induced by the fluctuation in the sétion of its productive capacity. The inclusionlagged
productivity, at least theoretically, could alloa¢ontrol for this phenomenon.

13 Sylos Labini (1984, 1993) considers both indicatorshe theory, while excluding one of them in the
empirical analysis due to their high collinearity.
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problems, two strategies have been adopted, natoebtonsider alternatively the lagged
(2001) level of real labour costs per employedowariation (taken from balance sheet data)
in the period 1998-2000. For what concerns ‘demdninven’ effects on productivity growth,
the growth of sectoral value added at 2-digit |gt@ken from ISTAT national accounts) has
been included, in order to consider the effectdion of markets expansidh Estimations
have been conducted with or without this variablesluding industry dummies in the former
case to avoid collinearity problems. As for thevéstment-driven’ effects on productivity
growth, investments in equipment and machinerygmeployee have been considered. The
baseline model has been completed by including R&Penditure over sales as an indicator
of innovative activity inside firms.

As for the specific purposes of this paper, twoidatbrs of external labour flexibility
have been considered among right-hand side vasiabéamely the share of employees under
a temporary contract and a measure of total lahamover (the sum of hirings and layoffs
divided by the number of employees). Finally, duesrnior industry, size class, geographic
area and firm age have been included as controls.

The empirical specification of the model, therefase

A01—03 In Ty =a +181 In Tl + xijt—ZBZ + FLEXijt—ZBS +/84A01—03 lant + Dir + it

where the growth of value added per employee bet\601 and 2003 in firmbelonging to
sectorj (measured as a logarithmic difference) is explaimgthe lagged level of (log) value
added per employee, by a vector of lagged variablgs (including investments per
employee, R&D/sales and one of the two indicatorgéal labour costs per employee), by a
vector of lagged flexibility indicator&LEX;.. (the share of employees under fixed-term
contracts and the indicator of total turnover).tiy growth of sectoral value add&gh-odnYi
(in alternative to industry dummies) and by a vectofirm-specific time-invariant dummies
Di. Robust standard errors have been calculatedWthige/Koenker statistic always rejects
the null of no heteroskedasticity).

In a second step, it has been allowed for hetemtyem the flexibility coefficients, by

making them interact with a dummy for firms perfangnR&D activity (as in Kleinknecht et

* This variable has been considered as exogenousmiass as irrelevant the effect of the single firm's
performance on industry value added. Of courss, ¢buld be false for larger firms and in more comeged
sectors. Nonetheless, all the specifications haenkalso estimated without this variable, in ofdemake a
comparison possible.
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Tab. 2. Determinants of labour productivity growth (value added per employee) between 2001 and 2003

@) 2 3) 4) (©) (6) ()
Log value added per worker (2001) -0.323*+  -0.387* -0.335***  -0.335*** |-0.280***  -0.278**  -0.278* *
(0.026) (0.028) (0.028) (0.028) (0.028) (0.028) 08B)
Investment per worker (2001) 0.003*** 0.003*** 0.80* 0.003*** 0.003*** 0.003*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 00a)
Log labour cost per worker (2001) 0.129*** 0.149*** (.148*** 0.143*** 0.115%** 0.113*** 0.110%**
(0.035) (0.037) (0.038) (0.038) (0.036) (0.037) 087)
R&D/Sales (2001) -0.033 -0.054 -0.012 0.256 0.221 0.271
(0.419) (0.406) (0.420) (0.434) (0.421) (0.435)
Share of employees with fixed-term contract (2401) -0.178*** -0.159** -0.159%** -0.138**
(0.059) (0.062) (0.060) (0.065)
Total labour turnover (2001) -0.068** -0.038 068** -0.040
(0.032) (0.033) (0.032) (0.035)
Growth of sectoral value added (2001-2003) &9l 0.901%** 0.918***
(0.112) (0.112) (0.113)
Size: 21-50 employees 0.021 0.012 0.014 0.013 0.011 0.013 0.012
(0.016) (0.016) (0.016) (0.016) (0.017) (0.017) 01T)
Size: 51-250 employees 0.047*** 0.041%** 0.042**  @2*** 0.037* 0.038** 0.038*
(0.015) (0.016) (0.016) (0.016) (0.016) (0.016) 01®)
Size: 251-500 employees 0.063** 0.059** 0.059** YVl 0.067** 0.066** 0.066**
(0.027) (0.029) (0.029) (0.029) (0.029) (0.029) 0pD)
Size: more than 500 employees 0.113%** 0.104**  @6%** 0.106*** 0.110*** 0.112%** 0.112%**
(reference: less than 21) (0.028) (0.036) (0.037) 0.037) (0.037) (0.037) (0.037)
Age: 25-40 years -0.045*** | -0.042***  -0.043***  -04R*** |-0.045***  -0.045***  -0.044***
(0.015) (0.016) (0.016) (0.016) (0.016) (0.016) 01®)
Age: more than 40 years -0.057***|  -0.052***  -0.083* -0.052*** |-0.048***  -0.049***  -0.048***
(reference: less than 25) (0.017) (0.018) (0.018) 0.018) (0.018) (0.018) (0.018)
Constant 0.890*** 0.857*** 0.860*** 0.874*** 0.666*** 0.667*** 0.678***
(0.094) (0.100) (0.101) (0.102) (0.081) (0.081) 082)
Sector dummies Yes Yes Yes Yes No No No
Regional dummies Yes Yes Yes Yes Yes Yes Yes
Observations 3017 2661 2654 2639 2661 2654 2639
F-test (p-value) 12.12 (0.0p)10.45 (0.00) 10.39 (0.00) 10.05 (0.00} 14.10 (0.00) 13.90 (0.00) 12.97 (0.00
White/Koenker (p-value) 94.31 (0.0082.43 (0.00) 84.64 (0.00) 82.86 (0.00) 62.54 (0.00) 64.51 (0.00) 63.02 (0.00
R-squared 0.18 0.19 0.19 0.19 0.14 0.13 0.13

Robust standard errors in parentheses. * signifiaah0%; ** significant at 5%; *** significant at%
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Tab. 3. Determinants of labour productivity growth (value added per employee) between 2001 and 2003.

@) 2 3) 4) (©) (6) ()
Log value added per worker (2001) -0.303*  -0.314* -0.312**  -0.316*** |-0.274**  -0.272**  -0.275** *
(0.024) (0.026) (0.027) (0.027) (0.025) (0.026) 0pB)
Investment per worker (2001) 0.002*** 0.003*** 0.po* 0.003*** 0.003*** 0.003*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 00a)
Growth of labour cost per employee! (1998-2000)038** 0.037*** 0.035** 0.035** 0.030** 0.028* 0.028
(0.013) (0.014) (0.014) (0.014) (0.015) (0.015) 01®)
R&D/Sales (2001) 0.276 0.276 0.294 0.604 0.599 1@.6
(0.440) (0.433) (0.441) (0.456) (0.448) (0.457)
Share of employees with fixed-term contract (2401) -0.271 % -0.248*** | -0.231*** -0.207***
(0.065) (0.069) (0.065) (0.071)
Total labour turnover (2001) -0.091** -0.047 087** -0.048
(0.038) (0.039) (0.037) (0.039)
Growth of sectoral value added (2001-2003) @e2  0.907*** 0.924***
(0.100) (0.124) (0.125)
Size: 21-50 employees 0.006 -0.004 -0.001 -0.002 | .00 0.001 -0.001
(0.017) (0.018) (0.018) (0.018) (0.018) (0.018) 01®)
Size: 51-250 employees 0.048*** 0.041** 0.041** AU+ 0.035** 0.035** 0.035*
(0.017) (0.017) (0.017) (0.017) (0.018) (0.018) 01®)
Size: 251-500 employees 0.045 0.040 0.039 0.041 480.0 0.048 0.048
(0.0412) (0.042) (0.043) (0.043) (0.043) (0.043) 043)
Size: more than 500 employees 0.161*** 0.134**  Bog** 0.137*** 0.130*** 0.135*** 0.133***
(reference: less than 21) (0.030) (0.032) (0.032) 0.032) (0.031) (0.032) (0.032)
Age: 25-40 years -0.039** -0.036** -0.037** -0.035* |-0.036* -0.037** -0.035*
(0.017) (0.018) (0.018) (0.018) (0.018) (0.019) 01®@)
Age: more than 40 years -0.046** -0.041** -0.043** -0.041** -0.032 -0.033 -0.032
(reference: less than 25) (0.020) (0.020) (0.021) 0.021) (0.021) (0.021) (0.021)
Constant 1.018*** 1.223*** 1.054%** 1.237%** 0.925*** 1.016*** 1.027***
(0.120) (0.125) (0.158) (0.127) (0.124) (0.101) 102)
Sector dummies Yes Yes Yes Yes No No No
Regional dummies Yes Yes Yes Yes Yes Yes Yes
Observations 2396 2153 2145 2135 2153 2145 2135
F-test (p-value) 9.18 (0.00) 7.84(0.00) 7.72 (p.00.58 (0.00)| 11.35(0.0011.13 (0.00) 10.51 (0.00
White/Koenker (p-value) 83.25 (0.0085.80 (0.00) 88.04 (0.00) 85.24 (0.00) 73.24 (0.00) 75.20 (0.00) 72.91 (0.00

R-squared

0.21

0.22 0.22 0.22

0.17 0.17 0.17

1 From balance sheet data (AIDA). Robust standamdsin parentheses. * significant at 10%; ** sfgrant at 5%; *** significant at 1%
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al., 2006), in order to verify different responsaterns to flexibility practices in innovating
versus non-innovating firms In fact, it is possible to hypothesize that indmative, more
dynamic firms external flexibility does not neceadgaconfigure a “low-road” practice.
Indeed, for R&D firms more flexibility is likely t@ase the acquisition of knowledge from the
exterior, by facilitating the hiring of high-skileworkers (for whom mobility could not
necessarily represent a “bad”), opposed to trawitiirms where it appears to be essentially a
mean to save on labour costs.

Several specifications of this model have beemedad. Table 2 shows the estimations
outcomes using thkevel of real labour costs per employee among the regresThe first
column reports the coefficients of the baseline ehodithout R&D and flexibility indicators,
in order to have a benchmark with the highest nurobebservations (more than 3000). As it
iIs observable from Table 2, all the coefficienthibk the expected sign and are strongly
significant. In particular, there appears to beegative effect of the initial productivity level,
suggesting that firms ranking behind at the begignof the period are actually growing
faster, i.e. some catch-up process could be worKihg effect of investments in fixed capital
(expressed in thousands of euros, without takiggrithms in order to avoid the exclusion of
not investing firms) is positive as expected, aodssthe effect of the initial labour cost per
employee. The latter evidence indicates that fifmesng higher labour costs at the beginning
of the period display, on average, a higher pradiigt growth, consistently with the
theoretical considerations previously sketched.

As for the other controls, significant scale efeappear to be operating: firm size (over
50 employees) matters on labour productivity growtith increasing magnitude along the
firm dimension. There is also a strong evidencd {fmanger firms (under 25 years old)
perform significantly better than older ones, sligpg an (expected) higher dynamism in
acquiring market shares opposed to the incumb&nusfficients on regional dummies (4
macroareas) are never reported for their insigmifoe at the conventional levels, while
industry controls (also not reported) show an adigpming result of refinery, chemical and
pharmaceuticals, rubber and plastics products, laasic metal companies against the
reference industry (food products).

!5 Different innovation indicators have been testedrider to include these interactions terms, ii@aar two
dummies for firms declaring the introduction of gegs or product innovations during the referenaéoge
However, the dummy for firms performing R&D acties appears to better discriminate between the
coefficients under the two headings, maybe becdubetter reflects the attitude to continuous insiibxe
activity inside firms.
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The baseline model is then completed with R&D dexlilbility indicators. As it is evident
from Table 2, R&D expenditure over sales never shawsignificantly positive effect on
labour productivity growth. However, this could gilystem from a bad measurement of this
variable (firms may include other kinds of expeudits into declared R&D or, on the
contrary, add some R&D expenditures into currerbanting), or from the fact that higher
R&D expenditure by itself does not necessarily yrible adoption of innovative processes or
products (i.e. ‘successful’ R&D).

For what concerns labour flexibility variables, the other hand, the estimates show that
both the incidence of fixed-term contracts andlttsthour turnover, when taken separately,
are negatively (and significantly) correlated wttoductivity growth. However, when both
variables are included, the effect of fixed-termarehseems to dominate that of labour
turnover, which becomes insignificant, althougts thffect could be explained by the high
level of correlation among the two variables (rh@&7)'°. This evidence, therefore, provides
some support for the hypothesis of a trade-off betvexternalflexibility and productivity
growth at the firm level.

Going further, the model is re-estimated replagmdustry dummies with the growth of
sectoral value added (the last three columns ofeT2p The coefficients estimates suggest a
very strong (almost one-to-one) effect of markepamsion on firm-level productivity
dynamics, providing evidence for what Sylos Lab(h984, 1993) called ‘Smith effect’,
meaning the existence of dynamic increasing retumnsnanufacturing, according to the
Verdoorn law. Anyway, some considerations suggesitticn about the magnitude of this
coefficient, which could be biased due to endoggner simply capture short-term variations
in the degree of utilisation of productive capacitgsting the hypothesis of dynamic
increasing returns probably needs a longer timeedsion). This consideration holds, in
particular, when considering the modest growth alue added in the 2001-2003 period.
Moreover, the inclusion of sectoral demand growtlesinot affect the estimates concerning
the other variables, inducing only a slight redurctin the size of the coefficients on lagged
productivity and labour cost per employee; the R&hefficients become positive, yet not
significant (this is probably due to the removal ioflustry dummies, given the high
specificity of R&D expenditure by sectors).

Table 3 shows the estimation of the same regressisimg past growth of labour cost per

employee (in the period 1998-2000) among the rigirte side variables in place of its level

'® This consideration suggests the creation of a cehgmsive flexibility indicator as a future directiof the
analysis.
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Tab. 4. Determinants of labour productivity growth (value added per employee) between 2001 and 2003fwinteraction terms.

)

(2)

)

(4)

(5) (6)

Log value added per worker (2001) -0.337**  -0.386* -0.335*** |-0.280***  -0.278***  -0.278***
(0.028) (0.028) (0.028) (0.028) (0.028) (0.028)
Investment per worker (2001) 0.003*** 0.003*** 0.80* 0.003*** 0.003*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log labour cost per worker (2001) 0.149*** 0.148*+* (0.143*** 0.115%** 0.113%** 0.109***
(0.037) (0.038) (0.038) (0.036) (0.037) (0.037)
R&D/Sales (2001) -0.097 -0.164 -0.120 0.171 0.097 1449
(0.422) (0.414) (0.427) (0.437) (0.430) (0.442)
Fixed-term share (2001) * R&D firm -0.057 -0.050 0.010 0.007
(0.088) (0.106) (0.089) (0.108)
Fixed-term share (2001) * Non R&D firm -0.240%** 0210*** | -0.235*** -0.206**
(0.074) (0.079) (0.077) (0.084)
Labour turnover (2001) * R&D firm -0.031 -0.022 0.027 -0.028
(0.035) (0.041) (0.035) (0.042)
Labour turnover (2001) * Non R&D firm -0.095** 065 -0.097** -0.056
(0.043) (0.045) (0.044) (0.046)
Growth of sectoral value added (2001-2003) 0923 0.907*** 0.926***
(0.112) (0.112) (0.113)
Size: 21-50 employees 0.011 0.013 0.012 0.011 0.013 0.012
(0.016) (0.016) (0.016) (0.017) (0.017) (0.017)
Size: 51-250 employees 0.040*** 0.040** 0.040** GEr* 0.036** 0.036**
(0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
Size: 251-500 employees 0.058** 0.057* 0.057* 01065 0.064** 0.064**
(0.029) (0.029) (0.029) (0.029) (0.029) (0.029)
Size: more than 500 employees 0.102*** 0.103***  @Bt** 0.108*** 0.109*** 0.108***
(reference: less than 21) (0.036) (0.037) (0.037)| 0.037) (0.037) (0.037)
Age: 25-40 years -0.043***  -0.043***  -0.042*** | -04b***  -0.046***  -0.045***
(0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
Age: more than 40 years -0.052***  -0.054***  -0.082* |-0.047***  -0.049***  -0.048**
(reference: less than 25) (0.018) (0.018) (0.018) | 0.018) (0.018) (0.018)
Constant 0.856*** 0.862*** 0.875*** 0.669*** 0.670** 0.682***
(0.101) (0.101) (0.102) (0.081) (0.081) (0.082)
Sector dummies Yes Yes Yes No No No
Regional dummies Yes Yes Yes Yes Yes Yes
Observations 2661 2654 2639 2661 2654 2639

F-test (p-value)
White/Koenker (p-value)

10.26 (0.0010.14 (0.00) 9.60 (0.00)
82.79 (0.0084.99 (0.00) 83.32 (0.00

13.51 (0.00)13.16 (0.00) 11.81 (0.00
62.92 (0.00) 64.90 (0.00) 63.48 (0.00

R-squared

0.19 0.19 0.19

0.14 0.14 0.14

Robust standard errors in parentheses. * signifiaah0%; ** significant at 5%; *** significant &%
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in 2001; it is important to notice that this vat@lgrounds uniquely on balance sheet
information (from the AIDA dataset), therefore thmmumber of employees (used as
denominator) may not be fully comparable with tlgclared by firms in the Capitalia
survey’. Also in this case, the results display a positéfiect of past ‘wage push’ on
productivity growth. The inclusion of this variabi®es not affect the coefficients on lagged
productivity level and investments per worker; nower, the negative impact of fixed-term
share and labour turnover appears stronger, evba latter remains not significant in the full
specification. Replacing industry dummies with se&lt demand growth lowers the effect of
past wage increases, but essentially leads taathe sterpretations previously outlined.
Finally, Table 4 reports a re-estimation of the elodith lagged labour costs where
flexibility indicators are interacted with a dumrfor firms performing R&D activities during
the period 2001-2003. The results show quite gletlvht the negative effect of numerical
flexibility on productivity growth is limited to no R&D firms, where the exploitation of
flexibility practices appears more likely to be mdated with a reduction of costs than to be

functional to knowledge-intensive processes.

Concluding remarks

The results from the previous section provide guotaust evidence about the existence of
a firm-level trade-off between external labour ftekty and wage moderation, on the one
side, and labour productivity growth, on the other.particular, firms exhibiting a higher
share of temporary workers among their workforce anhigher rate of labour turnover
displayed a slower growth of value added per workerthe period 2001-2003. This
occurrence seems to be stronger for non-innovditiwes, where the utilisation of flexible
practices appears to be functional to save on labosts. The reduction of the wage bill, in
turn, makes worthwhile the preservation of low-protive jobs and labour-intensive
productive processes, postponing their modernizadiod the adoption of new technologies.
From a Schumpeterian viewpoint, the process ofatere destruction’ is then hampered; even
if positive effects can hold in the short run (e&se in employment, though by the creation of
low-quality jobs), longer term negative effects @pnomic growth are evident. Therefore,
these considerations cast some doubts about thairalslity of continued wage restraint

policies, and suggest a rebalance of employmenegtion legislation in order to make

" The number of employees in AIDA is counted as araye over the whole year, while in the Capitaliasy
it measures the stock at the end of the year.
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temporary jobs not less costly to firms than peremhrones. Quoting Sylos Labini (1999),
“...when labour market is too rigid there are triegbbut troubles of a different kind can arise
when flexibility is unlimited. Here, too, thereasgproblem of achieving an optimal level”.
Anyway, the analysis needs further developmentpamicular, a longer sample would be
needed to control for unobserved heterogeneity, buofortunately, the previous wave of
Capitalia survey presents a lot of missing datthenrelevant variables, which significantly
reduce the number of observations. Moreover, afysisaat sectoral level could allow to
verify the impact of external flexibility on prodiiaty in services, where the increase of
temporary employment has been higher in the laatsy@aking into account the difficulties in

measuring productivity in services).
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Appendix A — Labour productivity decomposition

This appendix aims at explaining briefly the labpupductivity decomposition presented
in Figure 2. Since labour productivity, at an aggwte level, is a weighted average of sectoral
productivity levels with weights corresponding teetemployment shares of each sector, its
trend depends both on the variation of productiiitgach sector and on the variation of the
sectoral composition of employment. Therefore, pobtity growth between two periods can
be algebraically decomposed intd@weencomponent, avithin component and a residual.
The first component represents the contributiorptoductivity growth coming from the
reallocation of labour from low-productive to higiheductive industries, corresponding to the
increase of productivity that would be observed ntaning productivity levels constant
within sectors. The second identifies the growtlpadductivity merely due to intra-sectoral
increases, in the absence of labour reallocatiorallly, the residual captures the interaction
effects between productivity and employment atititristry level, taking a positive sign if
the two variables are positively correlated, a tiggaone in the opposite case. The formula
used for the decomposition is the following:
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wherezis aggregate labour productivity at timgez; is labour productivity in sectarat time
t, andq; is the share of employed in sectat timet. The first term in square parentheses is
the ‘structural change’bgtweeh effect in sectorn; the second term is the ‘productivity
growth’ (within) effect in sector; finally, the last term is the interaction efféctsector.

The decomposition between 1984 and 2004 (by 5-ye#esvals) has been performed
using value added per equivalent labour unit (astant prices) as labour productivity index,
and sectors have been selected according to theo 4802 classification at 1-digit level

(sections and subsections, 30 sectors). Table sauixes the results of the analysis.

Table 5. Decomposition of average annual labour pructivity growth

1984- 1988- 1992- 1996- 2000-
1988 1992 1996 2000 2004
Structural change 1.21 0.51 0.27 0.45 0.15
Intra-industry productivity growth 0.92 0.69 1.63 0.61 -0.05
Interaction effects -0.27 -0.13 -0.04 -0.11 -0.08
Total 1.86 1.08 1.87 0.95 0.02

Source:own composition on Istat data.

23



Appendix B — A focus on the effects of external figbility on labour costs at firm level

This appendix provides preliminary estimations abdur costs equations, at the firm
level, in the period 2001-2003. The main hypothegsintend to test here is that the use of
temporary contracts allowed savings on firms’ wdjé i.e. that the increased external
flexibility and the wage moderation episode cancbasidered correlated, in opposition to
what hypothesized by the compensating differentiaéory. Differently from the studies
introduced in Paragraph 1, the unit of analysi® emot the individual worker, but the firm.
An equation for the determinants of (log) labourstcper worker has been estimated,
including among the explicative variables two iradars of external labour flexibility (share
of fixed-term worker¥ and total labour turnover). As controls, we coaesidl the proportion
of part-time workers (in order to take into accowarking hours, whose information is not
included in the dataset), the skill compositiorite# workforce, the share of workers in R&D
and training activities and, in the OLS specifioati some time-invariant variables such as
sector, size, region, firm age, group affiliationdause of temporary agency workers
(unfortunately, their amount is available only 2003).

The availability of three periods (2001-2003) fbe testimation of the equation in levels
allowed, in this case, the use of standard pan&l deethodologies in order to take into
account unobserved heterogeneity among firms. Rssalues have been excluded so as to
obtain a balanced panel with 2987 firms. Estimates shown in Table 6, which presents
respectively pooled OLS estimations with robushdéad errors (clustering observations by
firms) with and without time invariant controls,n@om effects and fixed effects estimations.
When allowing for individual effects (as recommetid®y the Breusch-Pagan test), the FE
specification appears to be preferred, as suggéstélde Hausman statistic and by the F-test
on the joint significance of the fixed effetts

As it appears from Table 6, the effect of the prtipa of temporary workers on labour
costs per employee always results negative, in Viith our expectations and with the
evidence from other authors on wage differentialstémporary workers. This means that
temporary contracts do not only allow to increasmaerical labour flexibility inside the firm,
but also guarantee savings on wage costs, witlradeoff between the faculty of easily

adjusting the internal workforce and higher compénas for workers on fixed-term

'8 Only full-time fixed-term workers have been comsit in this occasion.

'° This can be interpreted with the existence of fiewel unobservable characteristics influencing wisyels
(such as union coverage, relevance of non-monégamgfits in workers’ earnings, attitude of the ngement
towards high-wages policies, and so on) and cde@haith the right-hand side variables.
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arrangements. The magnitude of the coefficient, év@n, decreases when considering
unobserved heterogeneity, in particular in the Fiihete.

The effect of total labour turnover on wages app@aore ambiguous: in fact, while in the
OLS specifications this variable is not significaittturns to be significantly positive once
controlling for individual effects, meaning thathlarning” in the workforce is correlated with
an increase of labour costs. Some observationsvarthy about this point. First of all, this
outcome does not seem to be attributable to theosition of labour inflows and outflows,
since another indicator of labour turnover thatustidake explicitly into account this issue
(the minimum between labour inflow and outflow &b level) brings to analogous results.
Second, a time lag could be needed before changbée iamount of employees have effects
on the wage bill: when considering lagged labounduer, its coefficient turns to be negative,
yet this action causes the loss of one period in @teady short panel. Third, some
endogeneity problems could occur: labour turnoeeld not be exogenous to external shocks
on labour costs (for example, to changes in thagtrél relations environment).

Though the matter of endogeneity has not been fagalyi addressed in this context, it
could be relevant indeed; nonetheless, an instrtaherariables estimation has been
attempted for a cross section in 2003, taking abour flexibility indicators as endogenous
and using their lagged values (in 2002 and 2001lnsisuments. While according to the
Hansen-Sargan statistic the instruments can beidared valid, i.e. uncorrelated with the
error term (p-value=0.30), testing for the endoggnef the single variables by the Wu-
Hausman statistic leads to accept the hypothesgarfeneity only for the share of fixed-term
workers, but not for total labour turnover. Its ffméent, indeed, results significantly
negative, contrary to the baseline OLS estimateeralit does not significantly differ from
zerd®. This outcome suggests an upward bias of the icteeff on labour turnover in the
estimates presented in Table 6.

As for the other explicative variables, the skilingposition of the workforce seems to
have the expected effect on labour costs: highareshof skilled workers are significantly
correlated with higher labour cost per worker, vatfale increasing along with the skills. The
share of workers on training courses presents aignificant coefficient in the OLS estimate
with time-invariant controls and in the FE estimatdich is our preferred; the positive sign

in the RE estimate is somehow against our priarspraing to which workers under training

20 Results available upon request.
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Table 7. Determinants of labour cost per worker, 201-2003

OLS (1) OLS (2) RE FE
Share of fixed term workers -0.347***  -0.377** BRO***  -0.228***
(0.075) (0.079) (0.050) (0.070)
Total labour turnover -0.035 -0.018 0.041**  0.064**
(0.029) (0.029) (0.014) (0.016)
Share of part time workers -0.764**  -0.923** -@8** (0.564***
(0.099) (0.104) (0.092) (0.153)
Share of low-level white collars 0.519*** 0.604*** | 0.568***  0.377***
(0.034) (0.035) (0.029) (0.068)
Share of high-level white collars 0.828*** 1.330*** | 1.240***  0.621**
(0.169) (0.174) (0.139) (0.277)
Share of managers 1.674** 1.921**| 1.916***  1.553*
(0.184) (0.198) (0.154) (0.291)
Share of workers in training courses 0.036 0.107*%0.050** 0.007
(0.034) (0.037) (0.024) (0.030)
Share of R&D workers 0.031 0.076 0.142** 0.199*
(0.072) (0.079) (0.066) (0.102)
Dummy: use of agency workers 0.009
(0.010)
Dummy: group affiliation 0.058***
(0.011)
Firm age 0.002***
(0.001)
Firm age squared -0.00002***
(0.000)
21-50 employees 0.049***
(0.013)
51-250 employees 0.107***
(0.013)
251-500 employees 0.156***
(0.025)
more than 500 0.176***
(reference: less than 21) (0.029)
North-West -0.016
(0.010)
Centre -0.047***
(0.014)
South -0.130%***
(reference: North-East) (0.017)
Constant 3.003*** 3.031*** | 3.021***  3.053***
(0.025) (0.011) (0.009) (0.018)
Observations 8742 8961 8961 8961
R-squared 0.34 0.21 0.21 0.15
Breusch-Pagan test for RE (p-value 6206.04 §0.00
F-test on FE (p-value) 16.19 (0.00)
Hausman test (p-value) 98.85 (0.00)

* significant at 10%; ** significant at 5%; *** sigificant at 1%.
OLS estimations with robust standard errors (obsienvalustered by firms). Time dummies included. t8ead
dummies included in the OLS (1) specification.
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should receive lower wages (however, the data dospecify if they are recently hired
workers or tenured people who are just updating giélls). On the other hand, the share of
workers in R&D activities shows a positive (evemdt highly significant) correlation with
labour costs per worker, meaning that R&D firms payaverage higher wages (and/or R&D
workers receive higher compensations).

A somehow surprising result comes from part-timeleyment. The share of part-time
workers has been included in order to control far absence of information about working
hours: we expected that a higher share of part-tuoekers,ceteris paribuswas associated
with lower labour costs per worker paid by the Stndue to the lower amount of worked
hours. This result is evident in the pooled OLS anthe RE specifications, where the share
of part-time workers enters with negative sign. ldger, when turning to a fixed effects
specification, the sign on this variable switchespbsitive, maintaining its significance.
Therefore, it seems that whitetweerfirms a higher proportion of part-time job is cdated
with lower wage costs per employee (as expecteadi canfirmed by a between estimate, not
presented), an opposite effect prevailthin firms (i.e., firms increasing their share of part-
time workers exhibit an increase of labour costswperker). This occurrence needs further
investigation. On the one hand, it could groundirgstitutional reasons, which could make
part-time job (in equivalent labour units) more thpshan full-time. Additional evidence on
this point would be necessary, but is beyond th@gaes of this paper. On the other hand,
however, this result could stem from specificawablems. First of all, our data do not allow
to know the skill composition of part-time workeemd controlling for that of the whole
workforce could be insufficient. For example, if Bicrease of the part-time share inside a
firm mainly involves white collars workers (asstsupposable), the effects on average labour
cost per worker is likely to be positive. Secone, ave not able to control for working hours:
if an increase of the share of part-time workemme® along with an increase of their working
hours, the overall effect on labour costs may vieell positive. Finally, there could be an
identification problem in the FE estimation dudhe very little variation of part-time share at
the firm level in the period 2001-2003: a variameEomposition of this variable shows that
its within standard deviation is 0.008, while thetweerone is 0.042.

Finally, it seems noteworthy to analyse the eftédhe time-invariant variables which are
included in the OLS specification, even if the dim&fnts from this estimate could be biased.
The level of labour costs per employee increasasgalith the firm size, taking firms until
20 employees as reference group; moreover, aifbiligdo a group exhibits a positive effect on

it. Average labour costs also increase togethdr fwitn age, but at decreasing rate. Looking
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at regional differences, and taking firms from Mharth-East as reference group, it emerges a
negative differential in labour costs per employed¢he Centre, and an even larger one in
Southern ltaly. This implies that even if wage isgttis substantially operated at national
level, Southern firms obtain savings on real labmst$. However, for sake of completeness
and as a future step of the research, it wouldhtezasting to compare at regional detail wage

levels with productivity and price levels.

2! The diffusion of irregular economy in the SoutHtafy cannot be claimed in this context, since data refer
only to regular employment.
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Appendix C — Variables definitions and descriptivestatistics

Value added per worker: value added is calculated as the value of produchet sales +/-
variation of inventories, + capitalized costs) leg$ consumption (materials +/- variation of
inventories) and services. It is deflated usingueahdded deflator disaggregated at 2-digit
level, and divided by the number of workers dedlapg firms in the questionnaire. Firms
reporting negative or zero value added have nat bessidered.

Investment per worker: investment in equipment and machinery as declaredhe
questionnaire, deflated with the gross investmegilatbr at 2-digit level of disaggregation
and divided by the number of workers.

Labour cost per worker: labour costs deflated with the consumer price iralex divided by
the number of workers. When considered in the walet998-2000, the average number of
employees during the year (taken from balance steta) has been considered.

R&D/Sales ratio: R&D expenditure divided by the amount of salesthbderived from
guestionnaires.

Share of fixed term contracts:percentage of workers (both full-time and part-fimeder
fixed-term arrangements (in Appendix B, only fuiie workers are considered).

Share of part-time contracts: percentage of workers under part-time arrangements.

Total labour turnover: sum of hirings and layoffs divided by the numbemnwoikers.

Table 7. Descriptive statistics (full sample, 2002003)

Variable Mean Median  Std. Dev. Min Max

Value added per worker (thousands of euros) 46.09410.905 23.785 3.432 195.180
Growth of value added per worker (2001-2003) -0.025-0.017 0.336 -2.444 2.772
Investment per worker (thousands of euros) 5.197 2.210 8.162 0.000 65.944
Labour cost per worker (thousands of euros) 26.4035.341 8.535 4.267 74.022
R&D/Sales (thousands of euros) 0.006 0.000 0.016 0.000 0.134
Share of fixed-term contracts 0.032 0.000 0.098 0.000 0.944
Share of part-time contracts 0.026 0.000 0.045 0.000 0.417
Total labour turnover 0.143 0.095 0.197 0.000 1.875
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