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Temporary job protection and productivity growth in EU economies

ABSTRACT

The present study examines national and sectoral differences in Total Factor Productivity (TFP) in
fourteen European countries and ten sectors from 1995 to 2007. The main aim is to ascertain the
influence of employment protection for temporary contracts on TFP by estimating its effects using a
“difference-in-difference” approach. The results indicate that the deregulation of temporary
contracts negatively influences TFP growth in European economies and that, within the sectoral
analysis, the influence of this liberalisation is greater in industries in which firms are more used to
opening short-term positions. Furthermore, we find that liberalising temporary employment

discourages training and the acquisition of firm-specific skills.

Keywords: productivity, labour regulation
JEL Classifications: 040, O43; O47; J58.

1. Introduction

This paper analyses productivity disparities in European Union economies over a period
(1995-2007) that has witnessed a marked slow-down in average European efficiency growth and
significant intra-European cross-country differences. Other studies have shown that from the
mid-1990s until 2005, EU countries lost ground relative to the US, not because of adverse
changes in labour composition or insufficient rates of capital accumulation, but due to the lack
of innovation capability (Inklaar et al. 2008, van Ark et al. 2008). These prior works also found
that a prominent role in explaining cross-country labour productivity differences was played by
growth in Total Factor Productivity (TFP), the efficiency component that reflects disembodied
technical changes that are not embodied in the quality of inputs and are attributable to

organisational and institutional determinants. In addition, it was also noted that the differentials
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in the rates of efficiency improvement in the use of inputs among European economies mainly
involved market services that indicated a widening of the productivity gap with respect to other
sectors (Inklaar et al. 2008).

The issue of TFP growth and its heterogeneity within EU economies has been reconsidered in-
the present paper, whose main aim is to more closely examine the role of labour market reforms
related to temporary jobs. The paper highlights the key role of labour regulation of temporary
contracts in explaining TFP heterogeneity within the EU economies and accounting for the
divergence of productivity growth among sectors.

After the mid-1990s, the liberalisation of labour markets was recorded in Europe; among the
main policy reversals, new regulatory frameworks for temporary contracts were introduced.
These types of reform have been applied in various countries, albeit at different speeds, and
have been more frequently adopted than changes in rules for regular jobs. As a result, a steady
increase of temporary employment has characterised several European economies and the
current aggregate evidence indicates that approximately 14% of EU employees work on
temporary contracts (OECD, 2011).

The deeper motives for the promotion of labour market flexibility are found in the
theoretical literature on the potential costs and benefits of the protection of short-term positions.
Indeed, temporary contracts may exert two probable but opposing effects on productivity.

On the one hand, these contracts favour all reallocation processes triggered by technology or
demand shocks, which call for faster adaptation and job changes. They may also have an
incentive effect, assuming that fixed-term workers aim to obtain permanent positions. Hence,
these arrangements may serve as screening devices for the selection of new employees

(Engellandt and Riphahn, 2005, p. 2). In addition, in the case of rigid regulations for permanent
contracts, temporary workers play a role as ‘buffer stock’ because firms can adjust their
workforces by varying the number of temporary contracts, thus quickly responding to changes
in demand and technology.

On the other hand, as theoretically argued by Blanchard and Landier (2002), the
deregulation of temporary contracts may merely increase turnover in the labour market because
permanent jobs remain costly to dissolve due to severe restrictions on dismissals. Indeed, firms
will be reluctant to retain workers after their temporary contracts expire and hire them for
regular jobs even if the ‘match’ is productive. This situation arises because firms cannot freely
choose to separate later on, as such instances are normally subject to firing costs. The authors
also offer evidence in the French case — over the period from 1983 to 2000 — that

unambiguously confirms that partial reforms in employment protection may be perverse: when



firms are allowed to hire workers on fixed-term contracts, the outcomes are “more low
productivity entry-level jobs, fewer regular jobs and, so, lower overall productivity and output”
(Blanchard and Landier, 2002, p. F215).

In the same vein, Boeri and Garibaldi (2007) focus on the transitional ‘honeymoon effect’ of
labour market reforms, which aim to allow some flexibility by implementing reforms ‘at the
margin’. Two-tiered reforms, as argued by the authors through a dynamic model of labour
demand verified for the Italian case, produce an increase in short-term employment but also a
slowdown in productivity caused by a decrease in the marginal returns of labour services (Boeri
and Garibaldi, 2007).

Additional considerations concern human capital accumulation and productivity. Indeed, as
shown by Belot and van Ours (2007), labour protection encourages employees to invest in
match-specific human capital by increasing the probability of the survival of the match, and
this beneficial effect is stronger in sectors where firm specialisation in competencies is more
important. This outcome is also more relevant in all contexts where risk-averse employees are
liquidity-constrained and cannot obtain insurance against dismissal. However, as argued by
Belot and van Ours, there is a trade-off between these positive effects and the negative
consequences of EPL, which also raises the costs of separation; this implies that there is a
positive optimal level of employment protection such that increasing employment protection
improves welfare over some ranges.

More general results that are not conditioned by the presence of risk-averse employees and
financial imperfections are obtained by Ricci and Waldman (2010). In their matching model,
which is similar to that of Mortensen and Pissarides (1994), workers are not able to influence
the amount of training, which is chosen unilaterally by firms, and a well-designed policy that
combines firing taxes for newly hired personnel and subsidies for hiring always increases the
level of training and job tenure with unambiguous positive effects on welfare.

Concerning comparative empirical studies, there is limited empirical evidence thus far on
the relationship between employment protection and productivity, and the regulation of
temporary contracts has obtained even less attention.

Notice also that the few empirical analyses that have estimated the influence of measures of
employment protection on productivity, such as the works of Nickell and Layard (1999) and
Dew-Becker and Gordon (2012), have used aggregate regression analysis to examine the
relationship between employment protection legislation (EPL) and productivity. However, the
validity of these types of investigations may be limited by confounding factors that influence

the cross-country effects of EPL. This problem is addressed by Micco and Pages (2006) and



Bassanini et al. (2009), who use a difference-in-difference approach to estimate the influence of
national institutional variables by controlling for industry effects.

The present paper adopts the same difference-in-difference approach but gives special
attention to the regulation of temporary jobs rather than focusing on aggregate measures of
employment protection or the protection of regular jobs, which has already been done by the
authors mentioned above. Indeed, the major contribution of this paper is to ascertain the role of
the protection of this type of job in explaining the ample differentials in TFP recorded in EU
economies. It finds that the deregulation of temporary workers negatively influences TFP
growth and, within a sectoral analysis, that these effects are greater in industries in which firms
are more used to making staff changes by opening short-term positions. In particular, in labour-
intensive sectors such as services, fixed-term contracts, which imply shorter-term jobs and
lower employment tenures, may discourage investment in skills and have detrimental effects on
TFP.

This result represents the major contribution of the present paper. On the one hand, this
paper integrates the only partially answered question of the poor performance of the tertiary
sector, which has already been highlighted by Inklaar et al. (2008). On the other hand, it sheds
light on the influence of regulations of short-term contracts on efficiency changes, thus it
significantly contributes to broadening the available literature (Micco and Pages, 2006;
Bassanini et al.2009), which is mainly focused on the regulation of permanent jobs. Notice that
Bassanini et al. (2009) introduce in some specifications the employment protection for
temporary workers as a control for their key explanatory variable (regulation of permanent
contracts) and obtain that stricter protection for temporary workers positively influence TFP
growth only when job turnover rates of the United States is used as a proxy for underlying
propensity to use temporary contracts in the absence of EPLT.

Unlike these authors, we use the sectoral share of temporary workers in the UK as a proxy
for underlying propensity to use temporary contracts and obtain always positive and significant
effects of the stringency of protection for this category of workers on TFP growth.

This article also demonstrates that labour liberalisation negatively influences the provision
of work-related training and thus offers additional support to the thesis that policies oriented
toward flexibility through lower training are ultimately detrimental to improvements in
efficiency.

The paper is organised as follows. Section 2 presents the data and their sources, and Section
3 offers some descriptive statistics concerning the key variables used in the econometric

analysis. Section 4 discusses the econometric strategy and estimates, and Section 5 concludes.



2 Data and sources

Our empirical investigation relies on several databases: EU KLEMS accounts (see Timmer et al.
2007), the OECD indexes for employment protection and product market regulation (Venn, 2009;
Conway and Nicoletti, 2006), EUROSTAT, the ICTWSS database of Visser (2011) and the
Comparative Political Dataset III (Armingeon et al. 2011).

The key variables used to study the influence of employment protection on TFP growth, as well as
other control variables, are provided by these different databases; thus, the first step of our research
involved matching them and carrying out a disaggregated analysis at the sector and country levels.
First, the availability of data and the need for a large and consistent sector and country profiles led
us to select only 14 countries out of the 27 European Union members and to re-arrange the NACE
rev.1 sections into 10 industries.

This approach made it possible to compare the following economies: Austria, Belgium, the Czech
Republic, Denmark, Spain, Finland, France, Germany, Hungary, Ireland, Italy, the Netherlands,
Sweden and the United Kingdom. This selection, as noted above, was dictated by data availability
and includes two sets of countries: 1) 12 Old Member States and ii) 2 New Member States. The
second small set comprises Hungary and the Czech Republic, two “market-oriented” economies
with some similarities to the Anglo-Saxon countries (European Commission, 2004).

The selected sectors consist of: 1) Agriculture, 2) Mining and Quarrying, 3) Manufacturing, 4)
Energy, 5) Construction, 6) Wholesale and Retail Trade, 7) Hotels and Restaurants, 8) Transport,
Storage and Communications, 9) Financial Intermediation, Real Estate and Business Services and
10) Community, Social and Personal Services.

We selected the dependent variable of our econometric estimates, TFP growth, from the EU
KLEMS database. One of the main advantages of this database is its detailed breakdown of
industries and service sectors and its decomposition of labour productivity; it is also worth noting
that this decomposition was computed by considering differences in labour quality (highly skilled,
medium-skilled and low-skilled, gender and different age classes) and a broad selection of asset
types (distinction between ICT capital and non-ICT capital services).

In addition, we used EU KLEMS to estimate TFP levels, which allowed us to compute the distance
of TFP from the technological frontier, i.e., the ratio of TFP in a specific country and industry to the
TFP level of the leader in that industry (Aghion and Griffith, 2005; Griffith et al., 2004). For
additional details on TFP growth and TFP levels, see the appendix.



From the OECD database, we selected the set of explanatory variables related to labour and product
market regulation, i.e., employment protection legislation for regular and temporary workers (EPLR
and EPLT, respectively) and the indicator of regulatory impact that measures the ‘knock-on’ effects
of regulation in non-manufacturing sectors on all sectors of the economy (RI).

Union density and bargaining coverage are drawn from the ICTWSS database of Visser (2011).

The important explanatory variables of TFP used as controls, particularly sectoral R&D expenses,
which were standardised to value added, were taken from EUROSTAT. This database was also
used to compute the share of workers with temporary jobs to total employees at the sector and
country levels. In the descriptive analysis, we used this indicator for information on the actual
utilisation of labour market flexibility. We also introduced the sectoral average level of this ratio for
the UK as a benchmark in our difference-in-difference model, i.e., as the underlying propensity to
use temporary workers in the absence of EPLT".

In addition, the UK percentage ratio of annual lay-offs to total employment was introduced as a
proxy for lay-off propensity in the absence of EPLR and was obtained from the waves of the UK
Quarterly Labour Force Survey released by the Office of National Statistics. The indicators for
formal training were obtained from the EUROSTAT Continuing Vocational Training Survey
(CVTS). Finally, we used two indicators for the political orientation of governments and
parliaments as instruments in IV estimates. These indicators are drawn from the Comparative
Political Data Set III (Armingeon et al. 2011). A more detailed description of the data is presented
in Table A1 in the appendix.

3 Descriptive statistics

Table 1 reports the summary statistics of all data introduced in the econometric analysis. Let us
begin with the variables of main interest, TFP growth and employment protection. Between 1995
and 2007, there was a low average rate (0.65% per year) of TFP growth (at the sector and country
levels) and a much lower median value (0.29%); this implies that the average figures were the result
of huge country and sectoral differentials, as also signalled by the high value of the standard
deviation (6.03). During the same period, the strictness of the protection of temporary workers
reached a lower level than that offered to regular workers, as shown by the comparison between
EPLT (1.76) and EPLR (2.26). The difference was also greater when we consider the indicator per
permanent contract (EPLR refined), which includes provisions for collective dismissals (2.52). In
addition, the variability in the degree of protection for temporary workers across countries was
much greater than that registered for regular workers (the standard deviations were 1.12 and 0.64,

respectively).



Additional information from the comparison between the beginning and the end of the period (see
appendix, Table A.2) reveals that in 1995, the overall annual TFP growth rate (0.97%) was above
the average (0.65%) as well as the value registered at the end of the period (- 0.11%). This result
happened despite the slight increase in R&D intensity (from 0.87 to 1.07 %) and the improvement
in pro-competitive policies (RI decreased from 0.19 to 0.13). Information from other control
variables for the labour market shows the declining tendencies of union density and bargaining

coverage, as well as those of all indicators of continuing vocational training in enterprises.

PLEASE INSERT TABLE 1 ABOUT HERE

A visualisation of the changes in the protection of temporary workers is provided in Figure 1, which
compares EPLT indexes in 1995 and 2007 throughout the EU economies.
Spain, France, Italy and Belgium are in the group of persistently highly regulated countries, with
EPLT values above the median either in 1995 and 2007. Italy, which in 1995 had the strictest
regulations for temporary contracts, later implemented a large-scale liberalisation, and the EPLT
index (which ranges from 0 to 6) fell by 3.5 points. Significant easing was also recorded in Belgium
(but with a lower reduction of 2 points). Spain, in contrast, has slightly increased restrictions on
temporary contracts; hence, its employment regulation in 2007 was were still more stringent than
the EU median.

PLEASE INSERT FIGURE 1 ABOUT HERE
Germany shows an important reduction of EPLT and falls under the median in 2007, closely
approximating the group of moderately regulated countries, Finland, Sweden, Austria, Denmark
and the Netherlands, which are characterised by stability or slight reductions (notably, Sweden and
the Netherlands).
The last group includes countries with low levels of regulation (with EPLT below the 1995 and
2007 medians); Anglo-Saxon economies and Eastern European countries (Hungary and Czech
Republic) are included in this group. It is noteworthy that the UK is the country with the most
flexible labour market over the entire sampled period; thus, the lowest protection levels for both
regular workers (Venn, 2009) and temporary workers recorded in the UK make it plausible to
assume that this country shows a ‘natural’ propensity to hire temporary workers, where only
technological and other idiosyncratic factors matter, irrespective of protective legislation. The same
reasoning holds for lay-offs in the UK, which, as we will discuss in the next section, is used as
benchmark for other labour market control variables (EPLR, union density and coverage

bargaining).



Additional confirmation for the validity of choosing the UK as the benchmark country, as in similar
studies (Bassanini et al.2009; Cingano et al. 2010), is offered by data on the national and sectoral
diffusion of temporary contracts (see Table 2 and A.3 in appendix). Indeed, in almost all sectors, the
UK’s propensity to employ fixed-term workers remains quite stable or slightly decreases between
1995 and 2007, whereas it increases in all other sectors and countries (see Table A.3 in appendix).
Concerning the sectoral diffusion of temporary workers, we noticed that in almost all countries,
Agriculture, Hotels and Restaurants, Public Administration and Other Services and Construction
show propensities to employ temporary workers above their respective median values, whereas the
opposite is true for Manufacturing and Transport and Communication (see Table 2).

PLEASE INSERT TABLE 2 ABOUT HERE

Finally, TFP growth rates at the sector and country levels are reported in Table 3. These data
confirm the great variability in performance across countries and sectors mentioned above. Let us
take, for example, the countries where EPLT levels decreased: Belgium, Italy, Germany, Sweden
and the Netherlands. In all these countries, sectors with a low propensity to use temporary workers,
such as Manufacturing, show an annual average TFP growth rate that is higher than that registered
in Public Administration or in Hotels and Restaurants, which are sectors with high shares of fixed-
term labour’. Obviously, many factors condition this descriptive result. However, this evidence also
seems to suggest that a reduction in the protection of temporary workers mainly affects TFP growth
in sectors that more intensively use this type of contracts and encourages us to further explore this
issue.

PLEASE INSERT TABLE 3 ABOUT HERE

4. Econometric analysis

4.1 Estimation strategy

In this section, we focus on the causal relationship between the protection of temporary workers
(EPLT) and TFP growth. To identify this effect, we focus on the within-country growth differences
between industries and over time.

Indeed, this empirical strategy is based on the assumption that EPLT influences efficiency growth
in sectors that show higher propensities to use temporary workers and that adjust employment more
than others. More precisely, following Rajan and Zingales (1998) and Bassanini et al. (2009), we
assume that the difference in TFP growth between any pair of industries (% and k) is equal to the
expected value (F) of a function of EPLT and its change multiplied by the difference between the

propensity to employ temporary workers that we find between the two industries. This propensity is



measured, as mentioned above, in the UK because this country has the lowest employment
protection levels for both temporary and regular workers. We thus exploit differences across sectors
to implement a difference-in-difference method for our sample of 10 industries in 14 EU

economies. We obtain the following equation:

E(AINTFPy, — AInTFPy,) = (Ax — Ap) - f (EPLT; 1, AEPLT;,) (1)

where TFP;, and TFP;;, denote TFP in country i and time ¢; k& and / reference the pair of industries;
and A is the average sectoral propensity to use temporary workers over the period from 1995 to
2007 in the benchmark country (the UK). In other words, the difference in the ‘natural’ propensity
to employ temporary workers among various industries, multiplied by the different stringencies of
EPLT across our sample countries, explains the differences in TFP growth rates at the sector and
country levels.

Therefore, in the baseline specification, we estimated the following equation:

AlogTFP; . = By (Ajl-EPLTl-’t_l) + B, (A}-AEPLTM) + 71 (AJZ-EPLRl-‘t_l) + v, (AIZ-AEPLRM) +D; + D+ (2

where i = 14 countries; j = 10 sectors; ¢t = 1995,...2007; EPLT,EPLR and AEPLT,AEPLR are the
country- and time-varying indexes of employment legislation in level and annual variation,
respectively; A}, A3 are the indicators of the average industrial propensity to use temporary contracts
and lay-off workers, respectively, in the UK.

fB1 and S, are our key coefficients that refer to the interaction terms and capture the actual impact
of EPLT (in level and variation) on TFP growth. y; and y,are related to the interaction terms of our
main control variable, EPLR. We also included sector dummies ( D;) and country-by-time dummies
(Dir) to control for country- and sector-specific factors that most likely influence TFP growth and
that cannot be captured by the labour policy control variables included in our analysis.

We then gradually added other controls that relate either to other labour and product market

institutions or to the technological context. We can write the following augmented equation:

AlogTFP;j, = :Bl(Ajl'EPLTi,t—l) + ﬁz(A}AEPLTi,t) + V1(A}2‘EPLRi,t—1) + yZ(Ajz'AEPLRi,t) + 51(A]2'Xi,t—1) + Q1R g +

®20RI;j, - 9logRelTFP,j,_y + wRD; ;1 + Diy + Djr + &), 3)

where, in addition to the variables discussed above, we find X, a matrix containing other labour
market institutions at the country level, such as union density and bargaining coverage, that we treat
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as EPLR (because we assume that these variables are more binding with a higher sectoral
propensity to lay-off workers); RI, the regulatory product market indicator (in level and variation) at
the sector and country levels; and research and development expenditures (R&D) and the distance
from the technological frontier, (RelTFP), two indicators describing innovation that are discussed in
sections 2 and 3.
In Equation (3) too, our key explanatory variable is the interaction term concerning EPLT (in level
and variation). In contrast to Equation 2, we inserted, in addition to other dummies, a sector by time
term (Dj;) that allows us to control for the growth rate of the industrial productivity frontier.
As we will see in the next section, Equation 3 has been subjected to several robustness checks and
endogeneity tests by means of instrumental variable methods on both EPLT and AEPLT. All
estimations have been run with pooled OLS because, according to Wooldrige (2002), this estimator
is still unbiased and efficient if we use robust and clustered standard errors that are not serially
correlated, as guaranteed by a proper test.
Finally, we also checked whether EPLT affects the accumulation of firm-specific human capital,
measured by the indicator of continuing vocational training (CVT). The specification is as follows:
CVTyje = By (AJEPLT 1) + i+ €, )
where i=1, ...14 countries; j= 1, ...10 sectors; t = 1999 and 2005 (the EUROSTAT survey has only
been performed for these two years); y; are dummies that capture the specific effects of pro-training
policies at the country level. The hypothesis behind Equation (4) is that the influence of EPLT on
TFP growth might also reflect the fact that when restrictions on temporary contracts are more
stringent, firms and employees have an incentive to increase training. Estimates of Equation 4 test

this hypothesis.

4.2 Econometric results

4.2.1 Effects of the regulation of temporary workers

This subsection presents our main results for the baseline specifications summed up by Equation 2.
We first test the role of the protection of temporary workers in levels (Table 4, column 1) and then
gradually add our main controls with regard to the protection of regular workers (EPLR) and annual
variations in EPLT and EPLR (Table 4, columns 2, 3 and 4, respectively)’.

Notice that the impact of EPLT on TFP is likely to differ across industries and that we thus need to
estimate the impact of the degree of its stringency on cross-industry differences by adopting the
difference-in-difference method described above. With this strategy, we rule out the potential
confounding factors that influence cross-country variations. Thus, we insert EPLT interacted with

the share of temporary contracts in the benchmark economy, the UK, i.e., the interaction term EPLT
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*TWS_Bench; (column 1). Analogously, we also control for the role of EPLR on TFP growth
including the interaction term EPLR *Lay off Bench; (column 2).

PLEASE INSERT TABLE 4
The results suggest that TFP growth tends to be higher in industries with greater propensities to use
temporary contracts, the more stringent the level of EPLT.
Additionally, by introducing the annual variations in EPLT and EPLR (columns 3 and 4), we can
further verify our main results and find that the estimated effect of EPLT *TWS_Bench; is positive
and significant.
Conversely, no significant impacts are found for EPLR, meaning that the stringency of the
protection of regular workers does not play a significant role in industries where the propensity to
lay off is higher. Additionally, annual changes in EPL (AEPLT and AEPLR) do not induce
significant differences in TFP growth between binding and non-binding sectors. Especially for
AEPLT, this means that we cannot identify the short-run effects of the easing of regulation on TFP
growth (Bassanini et al, 2009).
To illustrate our key result for the role of EPLT, let us consider an example.
According to our estimates (last specifications in columns 3 and 4 of Table 4), a one-point
restriction on this legislation should increase by 0.126 percentage points the difference in the annual
TFP growth between two industries whose average rate of the propensity to employ temporary
workers differs by 1 percentage point. Note that even if the estimated effect for EPLT appears to be
small, it is not negligible because it depends on both the magnitude of the cumulative change in the
EPLT indicator over the 1995-2007 period and on sectoral propensities to employ temporary
workers. To better evaluate the meaning of our key result (i.e., the coefficient of
EPLT*TWS_Bench;), let us consider, for example, the Hotels and Restaurants and Manufacturing
sectors. As discussed above (see section 3), in the benchmark country, the UK, the former is an
industry with a high propensity to use fixed-term contracts, whereas the latter exhibits the opposite
characteristic.
We can now quantify the difference in TFP growth between these two sectors recorded in different
countries (those that have implemented the liberalisation of temporary contracts in our sample
period) and explain them according to their respective EPLT stances.
In Table 5 (Panel A), columns 1, 2 and 3 report the values of cumulative TFP growth rates in Hotels
and Restaurants and Manufacturing, and their difference in each economy, respectively. Column 4
shows the estimated 3 coefficient for EPLT*TWS_Bench; in the baseline specifications (columns 3
and 4 of Table 4), whereas column 5 of Table 5 reports the different natural propensities to use

temporary contracts, AA (obtained from the values of the UK), and column 6 presents the
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cumulative reduction of EPLT (AEPLT®) in our sample period. Finally, columns 7 and 8 show the
values (absolute and percentage, respectively) of the difference in TFP growth explained by a lower
level of labour protection.

Taking our estimates at face value, the result is especially important for economies showing high
EPLT levels at the beginning of the sample period (Germany, Belgium and Italy). In Italy in
particular, more than 22% of the difference in TFP changes between Hotels and Restaurants and
Manufacturing is explained by the weakening of EPLT.

PLEASE INSERT TABLE 5 ABOUT HERE

We replicated the same exercise (Panel B of Table 5) by comparing Finance (a typical knowledge-
intensive sector that includes many business services) with Manufacturing.

The difference in the propensity to employ temporary workers (AA) between these two sectors is
lower than that observed in the previous comparison, but it is still important (2.14 %). From our
estimates, we obtain that if EPLT had not been reduced in Italy, the difference in the cumulative
TFP growth rate between Finance and Manufacturing would have been 3.59 rather than 2.65, which
is a difference of 36%. Notice also that this percentage reaches even higher values, approximately
50%, when the 3 coefficient for EPLT is obtained in the augmented model that takes technology

into account (see Table 7 below).

4.2.2. Sensitivity to inclusion of controls for institutions and technology

In the next step, we reconsider the impact of the degree of EPLT stringency on cross-industry
differences (EPLT *TWS_Bench;), augmenting the model with other institutional and technological
factors, as suggested by Equation (3). With these additional estimates, we relate to the broad
literature that explores the role of the main determinants of TFP and obtain a confirmation that
sectors with higher propensities to use temporary contracts record higher TFP growth in countries
with more stringent EPLT. Furthermore, the magnitude of this effect is not negligible and is rather
stable, ranging from 0.084 to 0.185 (see Tables 6 and 7). Notice that Bassanini et al., (2009)
introduce EPLT, interacted with the UK lay-off rates or the US job turnover rates, as controls.
These authors find that only EPLT interacted with turnover rates has a positive and significant
influence on TFP growth. Conversely, we use the sectoral fraction of temporary workers in the UK
as a proxy of the intrinsic propensity to hire temporary workers and obtain that the influence of
EPLT on TFP growth is always significant and positive. Notice also that protection for regular

workers in levels and variations remains insignificant. It is conceivable that in our sample period,
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which was characterised by high recourse to temporary contracts, the main driving force has been
represented by provisions concerning short-term jobs that likely capture all effects of labour
regulation on efficiency changes.

We begin our analysis by considering the degree of competition, which is captured by the
regulatory indicator, i.e., RI and its annual variations, ARI. Indeed, there is now a consensus that
two main effects may operate: i) competition stimulates incumbent companies to increase their TFP
by adopting new technologies and innovations, and ii) competition favours a process of creative
destruction generated by the entry of new innovators and exit of former innovators, as clearly
shown in the new Schumpeterian approach proposed by Aghion and Griffith (2005). Our results
confirm that improvements in TFP are likely to be adopted when firms operate in product markets
that are experiencing liberalisation because TFP improvements are positively associated with
changes in RI (columns 1 and 6 of Table 6), whereas the level of RI has the expected negative sign,
although it is not significant.

PLEASE INSERT TABLE 6 ABOUT HERE

We also estimate the role of labour market characteristics, such as union density (UD), collective
bargaining coverage (COV) and their interaction”, but find that these factors are not significant
(Table 6). One plausible reason for this finding is that in confrontational environments, defensive
clauses (due to greater labour power, captured by our institutional variables) encourage pro-
productivity practices but also reinforce workers’ rent-seeking behaviours, with inconclusive results
(Freeman and Medoff, 1984).

With an additional set of estimates (Table 7) we consider technology: i) the ratio of R&D
expenditures on value added at the sector and country levels (columns 1, 2, and 3); ii) the distance
from the technological frontier (RelTFP) of a given industry (columns 4, 5, and 6); and iii) both
variables (columns 7, 8, and 9).

The introduction of RelTFP allows us to take the convergence hypothesis into account: country-
sectors lagging behind the country leader in a given industry are motivated to shorten the distance
from the technological frontier by adopting technological innovations such as those developed by
the industry leaders. Thus, according to these catching-up processes, TFP growth increases when
the distance from the frontier is larger. Our findings support this hypothesis, as shown by the
negative and significant coefficient for RelTFP in all specifications, in line with evidence presented
by other studies (Griffith et al., 2004; Bassanini et al., 2009).

R&D intensity is another important determinant of TFP growth. Indeed, we expect that R&D,

which is also a proxy for the entire set of intangibles not computed in input expenses, such as
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knowledge and organisational capital, may contribute to determining the ‘residual’ aggregate of
TFP, as clearly reported by Inklaar et al. (2008, pp. 148-149). Our estimates for R&D confirm this
hypothesis (columns 1, 2, and 3 of Table 7). However, interestingly, the significance of this variable
vanishes when we account for the distance to the frontier (columns 4-9 of Table 7). One reason for
this result is that R&D not only stimulates innovation but also plays an additional role in facilitating
‘the imitation of other discoveries’, as shown by Griffith et al. (2004). Thus, when we introduce the
productivity frontier, we also likely take the influence of research and development on TFP into
account, i.e., its stimulus to speed up the pace of innovation, thus explaining the non-significant

coefficient for R&D.

PLEASE INSERT TABLE 7 ABOUT HERE

4.2.3. Other robustness checks

Thus far, we have tested the role of the protection of regular workers, focusing only on firing costs
for individual dismissals and finding that they are irrelevant in terms of TFP growth. A robustness
check has been performed by including a refined indicator of EPLR that also takes collective
dismissals into account (further details about this index are in Table A.1 in the appendix).

After replacing EPLR with the new and more comprehensive indicator, the estimated effects of
regulations on individual and collective dismissals remain non-significant in 7 out of the 9
regressions reported in Table 8, whereas temporary protection is still positive and significant.
Notice that the availability of the refined EPLR index from 1998 only, leads us to change the
estimation period; a different time span (1998-2007) represents a further step in the sensitivity
analysis of our results.

Additional estimates for different time periods (1995-2004; 1997-2006; 1998-2007) have been
performed to test the role of our key variable, i.e., temporary protection, and almost all these
estimates led to estimated coefficient values that are similar to those obtained in previous

regressions (see the appendix, Tables A.5, A.6, A.7).

PLEASE INSERT TABLE 8 ABOUT HERE

Our findings appear to be robust to the last sensitivity test, which was performed by excluding the
aggregate of ‘Community, Social, Personal Services and No-Market Services’ (Table 9, columns 1-
4). The elimination of this sector, which includes government, health and education, is attributable

to measurement problems that make calculations of output and productivity highly problematic and
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justify its exclusion, as was done in similar analyses (see also Timmer et al., 2007). Our findings,
which are restricted to the market economy, confirm the significant and positive effects of EPLT:
lower restrictions on temporary jobs have negative effects on efficiency in market economy
industries in which, in the absence of regulations, firms tend to rely on short-term positions to make

workforce changes.

PLEASE INSERT TABLE 9 ABOUT HERE

4.2.4 Endogeneity

The possible endogeneity of labour regulations deserves further attention. It is conceivable that
economies that exhibit poor performance in terms of TFP have a high demand for the revision of
their employment protection legislations. Notice, however, that in our estimates using the
difference-in-differences approach, the introduction of lagged regressors and country fixed effects
should mitigate potential endogeneity.

In any case, to remove all doubts concerning the identification of causal effects, we carried out
instrumental variable estimates and implemented an endogeneity test for our key variables. This
method requires finding instruments that can predict the level and annual changes in EPLT without
directly affecting the impact on TFP growth. Following Wooldridge (2002), it is plausible to
assume that if the main effects (EPLT and AEPLT in our case) are correlated with instruments, this
is also true for the interaction terms, EPLT *TWSBench; and AEPLT *TWSBench;.

First, we introduce as instruments some key variables related to political institutions and some
labour market characteristics that are not correlated with our dependent variable. These external
instruments are: 1) the Schmidt Index of Cabinet Composition (which ranges from 0 to 5, from the
lowest to highest percentages of seats of left-wing parties in the cabinet), ii) the percentage of left-
wing party parliamentary seats relative to all governmental parties (weighted by the number of days
the government was in office in a given year); and iii) union density. The last variable may be a
valid instrument because it is not correlated with TFP growth, as shown by its non-significance in
all previous estimates (see Tables 6, 8 and 9). At the same time, it may influence our key regressor
EPLT.

In addition, we also performed a robustness check of instrumental variable estimations by repeating

the endogeneity tests with internal instruments, namely, the same interaction terms taken at time t-1

and t-2.
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We ran two baseline specifications in which we separately tested endogeneity for EPLT
*TWSBench, and AEPLT *TWSBench ;.

In the first column of Table 10, EPLT*TWSBench; has been instrumented with the external
instruments discussed above. From the endogeneity tests, we cannot reject the null hypothesis that
our key regressor can be treated as an exogenous variable. In addition, the coefficient of our
instrumented variable, EPLT*TWSBench;, shows the expected sign but is not significantly different
from zero. This result most likely occurs because the external instruments are weak, as signalled by
the value of the Wald F Statistic of Kleibergen-Paap®.

For this reason, we also used internal instruments, i.e., the lagged values of EPLT *TWSBench; at
time t-1 and t-2. The second column presents the results of this strategy. In this case, all tests
confirm the validity of the internal instruments’. The coefficient of interest (0.144) is now positive,
significant and not so different from the value obtained with the OLS estimates. Again, the
endogeneity test tells us that EPLT*TWSBench; can be treated as an exogenous variable; in this
context, OLS is an unbiased estimator and more efficient than the I[V/GMM estimator (Wooldridge,
2002; Baum, 2003; 2007).

PLEASE INSERT TABLE 10 ABOUT HERE

In the third and fourth columns, we apply the same strategy for AEPLT*TWSBench ;, obtaining the
same results. As in the OLS estimates, the coefficient of this regressor is not significant.
To summarise, all the results of the IV strategy confirm our previous results and verify that our key

regressors are €xogenous.

4.2.5 Employment protection legislation and training

All our main findings suggest, but do not directly prove, that EPLT liberalisation causes an
inadequate accumulation of human capital, which, in turn, negatively influences organisational
capabilities and all disembodied technological changes within firms, thus leading to disappointing
TFP performance. Indeed, we expect that the progressive deregulation of short-term contracts and
the consequential diffusion of these flexible contracts exert negative effects on the accumulation of
human capital. Conversely, workers can afford to invest in firm-specific skills when the
employment relationship is expected to last (Wasmer, 2006). Indeed, according to the human capital
approach, as shown by Arulampalam and Booth (1998), the probability of investing in work-related
training is higher the longer the post-training period over which agents can amortise their

Investments is.
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Notice that empirical investigations usually only partially capture these types of associations
because training recorded in available surveys is typically formal, whereas informal training, which
takes place especially in small firms, is not registered.

In any case, we offer additional evidence for our sampled countries by testing the influence of
EPLT on four measures of formal training provided by the Eurostat Continuing Vocational Training
Survey (CVTS), one of the most important sources of internationally comparable data for the
European Community, conducted for 1999 and 2005. The data are only available for two years,
which led us to be very cautious. In any case, we exploit all available information and thus use four
different indicators for the incidence and intensity of training as dependent variables: i) percentage
of employees participating in CVT courses (CvtEmpl); ii) hours in CVT courses per employee
(CvtHempl); 1iii) hours in CVT courses per 1,000 hours worked (CvtHwor); and iv) training
enterprises as percentage of all enterprises (CvtFirm).

The results reported in Table 11 show, as we expected, that the incidence of training is affected by
EPLT: the difference-in-difference estimates suggest that training tends to be lower in industries
with greater propensities to use temporary contracts when the level of EPLT is less stringent. The
rationale behind this finding is that lower degrees of EPLT likely cause the shortening of agents’
time horizons and negatively affect the incidence and intensity of formal training programmes. This
result is obtained for employees, hours and firms involved in CVT and is also present when

controlling for country effects.

PLEASE INSERT TABLE 11 ABOUT HERE

Conclusions

We find that since 1995, EU countries have not followed homogenous patterns of growth, and
additional heterogeneity has been caused by sectoral diversity: between-sector gaps are crucial, and
the worst performance in terms of total factor productivity is recorded in some service sectors.

We have analysed these country-sector disparities in 14 EU economies and have then focused on
some driving forces, such as the stringency of the employment protection of temporary jobs. Our
empirical results show that liberalisation has had a detrimental influence on TFP, especially in
sectors in which firms are more used to opening short-term positions.

These findings have been validated by various robustness checks. We have controlled for the
employment protection of regular workers, considering restrictions on individual and collective

dismissals; furthermore, we have controlled for other institutional variables (unions, bargaining
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coverage, product market regulation) and technological factors that might have exerted a
simultaneous impact on TFP. Our regressions cover all the industries in each economy, but are also
restricted to market sectors, whose growth accounting is affected by minor measurement problems.
One interpretation of these findings is that low levels of employee protection discourage long-term
relationships and thus cause low investments in training because they do not offer incentives for
workers to upgrade their skills. Thus, it is likely that the agents that should bear the training costs
(firms or employees) do not find convenient work-related training when they expect job positions to
be short-term, confirming that more stable employment prospects positively influence vocational
training. Our supplementary estimates for training, which is negatively affected by labour flexibility
policies, support these considerations: liberalising temporary work employment may discourage
training and the acquisition of firm-specific skills.

Concerning policy implications, pro-competitive product market policies may play a positive role in
efficiency growth, whereas the liberalisation of the labour market for temporary contracts
negatively offsets this positive influence. In addition, our results suggest that the scope of two-
tiered reforms seems to be limited, not only in terms of non-lasting employment growth (as shown
in other studies, e.g., Boeri and Garibaldi, 2007) but also in terms of efficiency. Countries can reach
the same level of aggregate labour flexibility, but they exhibit different TFP performance when they
choose a different composition of regular and temporary restrictions. If firms in high-EPL countries
can circumvent strict regulations by hiring workers for short-term jobs, they pay for this form of

liberalisation with poor TFP improvements.
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NOTES
' We provide further details about the benchmark identification in the next sections.

* The only exception is the Public Administration TFP growth in Italy, whose negative value is, in absolute
terms, lower than that recorded in Manufacturing.

* We calculated robust standard errors that are clustered at the sector-country level, to account for
heteroskedasticity and intra-panel correlation. The Wooldridge test guarantees that our pooled OLS
estimations are not affected by other forms of serial correlation: the p-value reported in the table shows that
we cannot reject the null hypothesis of the absence of serial correlation.

* Notice that UD and COV are available only at the country level; we thus adopt a difference-in-difference
strategy and test the hypothesis that their protective roles are higher in sectors that are more exposed to
threats of dismissals, i.e. with higher layoff rates.

> The first stage estimates are reported in Table A.8.
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% Both the J statistic of Hansen (the over-identification test) and the Kleibergen-Paap LM Statistic (the under-
identification test) show that the instruments are valid and the model is well-specified. However, the Wald F
Statistic of Kleibergen-Paap is below 10, which indicates that the correlation between the regressor and the
instruments is weak (Baum, 2003; 2007).

" The p-values of the over- and under-identification tests confirm that the instruments are valid; in addition,
the Wald F Statistic of Kleibergen-Paap confirms that the instruments are not weak.

TABLES, FIGURES AND APPENDIX

Table 1 Descriptive statistics of the variables used in the empirical analysis

All years (1995-2007)

Variables Mean St.Dev Median Min Max  Obs
TFP (annual growth rate, %) 0.65 6.03 0.29  -4223 5823 1670
EPLT 1.76 1.12 1.50 0.25 538 1670
EPLR 226  0.64 2.33 0.95 331 1670
EPLR (refined) 2.52 0.46 2.52 1.50 3.21 1400
RI 0.16 0.13 0.10 0.01 0.70 1670
Union Density (%) 38.87 22.57 33.41 7.62 85.06 1670
Coverage Bargaining (%) 76.05 20.04 84.50 3250 99.00 1670
TWS_Bench (%) (UK) 6.84  2.55 6.64 3.67 11.96 1670
Lay Off rate (%) (UK) 3.59 1.54 3.93 0.38 642 1670
R&D (%) 1.01 2.08 0.22 0.00 15.59 1486
RelTFP -0.54  0.56 -0.40  -3.23 0.00 1428
Trained employees (%) 39.97 1538  39.50 850  81.50 1452
Training per employee (hours) 12.19  6.21 11.00 2.00 33.00 1452
Share of training hours (%) 7.44 341 7.00 1.50 16.00 1512
Share of firms with training (%) 71.09 20.31 76.00 16.00 100.00 1452
Schmidt Index 2.88 1.46 3.00 1.00 5.00 1670
Parliament Composition 4920 38.60  49.80 0.00 100.00 1670
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Table 2 Proportion of temporary workers at sector and country level

All years (average 1995-2007)

AUT BEL CZE DNK ESP FIN FRA GER HUN IRL ITA NLD SWE UK

Ire 12.28 16.68 6.67 18.64 60.73 24.69 2291 22.60 9.72 10.54 40.13 2596 26.51 7.24

3.73 21.86 7.86 8.70

turing 7.04 611 6.60 582 2651 10.02 11.88 9.50 6.35 3.11 6.53 1097 7.38 3.90

y&Gas 7.12 10.50 3.83 15.07 11.87 6.60 881 3.50 412 1472 7.78

tion 11.33 424 6.81 1249 5949 16.77 15.00 13.82 10.75 5.68 1272 7.65 1122 5.18

le&RetailTrade 6.70 7.42 998 31.09 12.06 1144 11.65 561 7.50 9.33 1427 1438 3.67

Restaurants 16.67 11.57 10.26 14.48 44.43 19.35 18.06 17.78 10.02 13.15 20.25 32.41 3437 9.29

ts&Communications| 4.34 4.19 399 544 2374 9.11 817 819 349 441 623 1193 1198 4.63

tRealEstate 443 672 743 592 2638 1422 1058 11.06 540 531 890 1292 1264 6.04

Imin&OtherServices | 8.29 11.07 9.79 13.06 27.03 25.58 16.82 15.60 7.93 7.87 10.18 11.28 1791 8.97

7.71  6.72 6.74 11.24 26.77 14.22 11.88 11.36 6.35 6.59 9.33 1292 13.5] 6.64

Note: all values are in percentage points
Table 3 Annual Average TFP growth rates at sector and country level
All years (annual average 1995-2007)

Sectors AUT BEL CZE DNK ESP FIN FRA GER HUN IRL ITA NLD SWE UK
Agriculture 334 0.00 192 -091 1.19 424 .71 5.20 6.07 335 125 -020 3.81 2.19
Mining 4.85 020 -0.53 1.01 044 -0.65 -032 1.14 472  -1.69 -1.65 -2.10 -3.61 -2.20
Manufacturing 3.88 1.00  3.47 040 -042 488 1.96 227 3.52 1.64 -043 202 3.82 1.86
Electricity&Gas 4.65 256 -099 -2.15 137 282 376 1.8 -062 268 010 237 -2.03 0.83
Construction 226 091 -19 017 -216 043 -0.76 -039 1.03 -2.07 -1.56 -0.86 -0.65 0.32
Wholesale&RetailTrade 094 -1.60 5.08 089 -0.75 334 041 1.45 269 080 -0.88 322 231 1.13
Hotels&R estaurants 020 -125 -8.04 -386 -237 -086 -0.09 0.17 -153 172 -131 032 021 -0.39
Transports&Communications | 1.53  -0.62 -0.69 1.13 -1.38 296 330 3.11 4.87 1.17  1.23 324 050  2.89
Finance&RealEstate -146 -038 -0.83 -0.73 -0.08 -0.73 027 -1.06 1.36 1.68 -021 -040 -045 040
PublicAdmin&OtherServices | -0.69 -0.61 -091 -0.64 -0.61 -1.22 -022 033 220 -2.13 -0.01 -0.65 -033 -1.10
Median 1.25  -0.22 013 -043 -0.84 186 079 0.81 258 017 -026 0.27 0.0] 0.53

Note: all values are in percentage points
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Figure 1 Employment protection legislation index for temporary workers in 1995 and 2007
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Table 4: TFP estimates for period 1995-2007, the role
of Employment Protection for Temporary Workers
(baseline specification)

Dependent variable TFP (annual growth rate)
Explanatory variables 1 2 3 4

EPLT * TWS Bench 0.106%** 0.106*** 0.126%** (.126%**
(0.041)  (0.041)  (0.044)  (0.042)

gl;fglé:nélay 0073 0075  -0.155
(0.098)  (0.097) (0.168)
AEPLT *
TWS. Bench 0.005 0.001
(0.005)  (0.006)
AEPLR * La
Off Bench -0.486
(0.402)
Country x Time
Dummies yes yes yes yes
Sector dummies yes yes yes yes
R _Squared 0.175 0.175 0.176 0.178
Wooldridge test for
autocorrelation 0.252 0.257 0.346 0.353
(p_value)
Obs 1670 1670 1670 1670

*** significant at 1% level; ** significant at 5% level; *significant at
10% level. Note: OLS estimates. Robust standard errors in
parentheses are clustered at sector-country level. All regressors
reported in levels are taken at time t-1. The null hypothesis in the
Wooldrige test is the absence of serial correlation.
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Table S: Sectoral differences in the TFP growth explained by EPLT changes

A: Hotels and Restaurants versus Manufacturing

Country TF;: ﬁggth TFPifﬁWth Di(ﬁff_rg;ce B, AA AEPLT®  B+AA*AEPLT Prolz%}i(gl)l(%)

@ 2) 3) ) ®) (6) Y ®
Belgium -13.76 11.05 2481 0.126 539 -2.00 -1.36 5.47
Germany 2.04 27.23 -25.19 0.126  5.39 225 -1.53 6.07
Italy -15.70 -5.17 -10.53 0.126 5.9 -3.50 238 22.57
Netherlands 3.86 2423 2037 0.126  5.39 -1.19 -0.81 3.97
Sweden 2.55 45.79 4324 0.126 5.9 -0.45 -0.31 0.71

B: Finance and Real Estate versus Manufacturing

Country TEIPF%;L‘I’{VSI‘ TFI;ngf\(,’[Wth Di(flff_rg;w B, AA AEPLT®  B#AA*AEPLT® Pm‘z%}i(gr)‘(%)

@ ) 3) “) ®) (6) Y ®
Belgium 4.17 11.05 -15.22 0.126  2.14 -2.00 -0.54 3.54
Germany -12.76 27.23 -39.99 0.126  2.14 2.5 -0.61 1.52
Italy 2.52 -5.17 2.65 0.126  2.14 -3.50 -0.94 35.61
Netherlands -4.86 2423 -29.09 0.126  2.14 -1.19 -0.32 1.10
Sweden -5.35 45.79 51.14 0.126  2.14 -0.45 -0.12 0.24

Note: TFP growth is the cumulated growth rate over the period 1995-2007 in Manufacturing (M), Hotels and Restaurants (H&R), Finance
and Real Estate (F&RE); AEPLT® is the cumulated change of EPLT over the same period; AA is the difference between the sectoral
propensity to employ temporary workers in the country benchmark (UK).
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Table 6: TFP estimates for period 1995-2007, EPLT and other institutions
Dependent variable TFP (annual growth rate)

Explanatory variables 1 2 3 4 5 6
EPLT *TWSBench 0.118***  (.125%%* (.132%** (.136*** (.136*** (.129%**
(0.045) (0.045)  (0.046) (0.046) (0.046) (0.046)
AEPLT * TWSBench 0.005 0.005 0.005 0.005 0.006 0.008
(0.005) (0.005)  (0.005) (0.005) (0.007) (0.007)
RI -0.026 -0.022
(0.028) (0.027)
ARI -0.108%*** -0.107**
(0.041) (0.041)
Union Density*Lay-Off -0.001 -0.003 -0.026 -0.019
(0.003) (0.003) (0.025) (0.024)
Coverage*Lay-Off 0.005 0.006 -0.001 0.000
(0.004) (0.004) (0.007) (0.007)
Union Density *Coverage
Tagor Y ¢ 0.000  0.000
(0.000) (0.000)
EPLR *Lay-Off -0.071 -0.070 -0.102 -0.129 -0.167 -0.153
(0.092) (0.098)  (0.101) (0.102) (0.116) (0.106)
AEPLR*Lay-Off 0.010 0.011 0.015 0.014 0.014 0.012
(0.020) (0.020)  (0.020) (0.020) (0.020) (0.019)
Country*Time Dummies Yes Yes Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes Yes Yes
R_Squared 0.138 0.138 0.176 0.138 0.138 0.176
ZZZZ%%; o U([Ziva ey 0420 0406 0388 0388 0392 0407
Obs 1670 1670 1670 1670 1670 1670

*#% significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates.

Robust standard errors in parentheses are clustered at sector-country level. All regressors reported in
levels are taken at time t-1. The null hypothesis in the Wooldrige test is the absence of serial correlation.
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Table 7: TFP estimates for period 1995-2007, EPLT and technology

Dependent variable TFP (annual growth rate)

Explanatory 1 2 3 4 5 6 7 8 9
variables

EPLT *TWSBench 0.158%*** (0.185*** (.184*** (.110** 0.084* 0.084*  0.129** 0.101*  0.101*

(0.051)  (0.061) (0.061)  (0.050)  (0.048)  (0.048) (0.062) (0.062) (0.062)

AEPLT *
TWSBench 0.006 0.006 0.009 0.009 0.01 0.01
(0.006)  (0.006) (0.007) (0.007) (0.007)  (0.007)
R&D 0.240**  0.231** 0.231** 0.157 0.163 0.159
(0.096)  (0.096)  (0.097) (0.142) (0.140) (0.143)
Rel TFP -0.012%** -0.012*** -0.012*** -0.011* -0.010* -0.010*
(0.004) (0.004) (0.004)  (0.006) (0.006) (0.006)
EPLR*Lay-Off -0.071 -0.078 -0.091
(0.096) (0.096) (0.099)
AEPLR*Lay-Off 0.008 0.009 0.007
(0.020) (0.020) (0.020)
-
Countr_y Time Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dummies
Sector dummies Yes Yes Yes No No No No No No
"
Sector_ Time No No No Yes Yes Yes Yes Yes Yes
Dummies
R_Squared 0.201 0.203 0.203 0.199 0.202 0.202 0.221 0.224 0.224
Wooldridge test for
autocorrelation 0.631 0.880 0.888 0.871 0.866 0.856 0.552 0.533 0.525
(p_value)
Obs 1471 1471 1471 1418 1418 1418 1257 1257 1257

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard
errors in parentheses are clustered at sector-country level. All regressors reported in levels are taken at time t-1. The
null hypothesis in the Wooldrige test is the absence of serial correlation.
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Table 8: TFP estimates for period 1998-2007 — refined EPLR

Dependent variable TFP (annual growth rate)

Explanatory 1 2 3 4 5 6 7 8 9
variables
EPLT*TWSBench  0.191%%*  0.117%*  0.139%*%  0.167*%*  0.162%*%*  (.172%%*%  (.174%%*%  (.]75%%*  (.]82%**
(0.073) 0.054)  (0.056)  (0.056) (0.055) (0.056) (0.056) (0.056) (0.057)
AEPLT * TWSBench  0.008 -0.004 -0.006 0.007 0.007 0.007 0.007 0.007 0.007
(0.006) 0.007)  (0.007)  (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
EPLR(refined) * -0.043 -0.130 0112 -0.091 -0.071 -0.165 -0.181 20.292%  -0.321%*
Lay-Off
(0.117) 0.123)  (0.125)  (0.121) (0.117) (0.125) (0.115) (0.149) (0.155)
A EPLR(refined) * 0.009 0.004 0.004 0.009 0.013 0.015 0.014 0.011 0.008
Lay-Off
(0.031) 0.027)  (0.026)  (0.032) (0.031) (0.032) (0.031) (0.032) (0.033)
R&D 0.227%* 0.113
(0.104) (0.162)
Rel TFP S0.011%%*%  _0.011%*
0.004)  (0.004)
RI 0.015 0.02
(0.026) (0.026)
ARI -0.095* -0.094*
(0.051) (0.050)
Union Density *Lay 0.001 -0.001 -0.039 -0.041
Off
(0.003) (0.003) (0.033) (0.033)
Coverage *Lay-Off 0.005* 0.006* -0.004 -0.004
(0.003) (0.003) (0.009) (0.010)
Union Density
*Cover.*Lay-Off 0.000 0.000
(0.000) (0.000)
Countr_y *Time Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dummies
Sector dummies Yes No No Yes Yes Yes Yes Yes Yes
Sector * Time No Yes Yes Yes No No No No No
Dummies
R_Squared 0.185 0.310 0.321 0.17 0.167 0.168 0.168 0.168 0.171
Wooldridge test for 0.939 0.918 0.908 0.907 0.908 0.928 0.907 0.908 0.928
autocorrelation
Obs 1135 1061 975 1250 1250 1250 1250 1250 1250

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard errors in
parentheses are clustered at sector-country level. All regressors reported in levels are taken at time t-1. The null hypothesis in the
Wooldridge test is the absence of serial correlation.
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Table 9: TFP estimates for period 1995-2007 — Market Economy

Dependent variable TFP (annual growth rate)

Explanatory variables 1 2 3 4 5 6 7 8 9

EPLT *TWSBench 0.200%**  .109%* 0.137* 0.121%%  0.128%F  0.130%*  0.131%**  0.132%%%  (.126%*
0.075)  (0.051) (0.071) (0.050) (0.050) (0.050) (0.050) (0.050) (0.050)

AEPLT * TWSBench 0.008 -0.005 -0.007 0.005 0.006 0.006 0.006 0.006 0.005
0.007)  (0.006) (0.007) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

EPLR(refined) * Lay-Off -0.146 -0.187 -0.184 -0.146 -0.15 -0.178 -0.225 0282 -0.267
(0.166) (0.171) (0.169) (0.157) (0.171) (0.181) (0.182) (0.210) (0.193)
A EPLR(refined) * Lay-Off  0.008 0.018 0.014 0.01 0.01 0.015 0.013 0.013 0.011

(0.032) (0.028) (0.031) (0.030) (0.031) (0.030) (0.030) (0.030) (0.030)

R&D 0.212%* 0.141
(0.106) (0.161)
Rel TFP -0.010%* -0.008

(0.004) (0.005)

RI -0.026 -0.02
(0.028) (0.027)
ARI -0.111%** -0.110%*
(0.042) (0.042)
Union Density *Lay-Off -0.002 -0.005 -0.040 -0.033
(0.003) (0.004) (0.034) (0.033)
Coverage *Lay-Off 0.006 0.008 -0.004 -0.003

(0.006) (0.007) (0.010) (0.010)

Union Density *

Coverage*Lay-Off 0.000 0.000

(0.000) (0.000)

Country *Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector dummies Yes No No Yes Yes Yes Yes Yes Yes
Sector * Time Dummies No Yes Yes Yes No No No No No

R_Squared 0.211 0315 0.339 0.186 0.183 0.184 0.184 0.184 0.187
Wooldridge test for 0.989 0.884 0.536 0.478 0.466 0.446 0.450 0.452 0.469

autocorrelation (p_value)

Obs 1310 1275 1119 1503 1503 1503 1503 1503 1503

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard errors in parentheses are
clustered at sector-country level. All regressors reported in levels are taken at time t-1. The null hypothesis in the Wooldridge test is the absence
of serial correlation.

29



Table 10: IV estimates of TFP and endogeneity tests (period 1995-2007)

Dependent variable TFP (annual growth rate)

. External Internal External Internal
Explanatory variables
Instruments Instruments Instruments  Instruments
EPLT *TWSBench 0.265 0.144**
(0.413) (0.071)
AEPLT * TWSBench 0.082 -0.09
(0.079) (0.145)
Country x Time Dummies Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes
R_squared 0.167 0.164 0.152 0.150
Obs 1670 1390 1670 1390
Underidentification Test _p value
(Kleibergen-Paap rk LM Statistic) 0.000 0.000 0.042 0.0
Weak Identification Test _ Wald F Stat. 9.925 1403.85 2.533 2.504
(Kleibergen-Paap rk Wald F Satistic)
Overidentification Test _ p value 0.511 0.677 0.876 0.244
(Hansen J Statistic)
Endogeneity test of EPLTxTWSBench_p value 0.670 0.753
Endogeneity test of AEPLTxTWSBench _p value 0.253 0472

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: All IV estimations are provided with the two-step
GMM estimator that is robust to heteroskedasticity. Robust standard errors in parentheses. All regressors reported in levels are taken at
time t-1. External Instruments: CabinetComposition(Schmidtindex)*TWSBench; LeftWeight* TWSBench; UnionDensity* TWSBench,
Internal Instruments: both EPLT*TWSBench and DEPLT*TWSBench are instrumented with their own values at time t-1 and t-2.
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Table 11: Effects of EPLT on different Continuing Vocational Training

(CVT) indicators
Dependent variables CvtEmpl CvtEmpl CvtHEmpl CvtHempl
1 2 3 4
EPLT *TWSBench 2.095%** 0.539%* 0.647%** 0.128%*
(0.193) (0.221) (0.062) (0.072)
Country Dummies No Yes No Yes
R_Squared 0.514 0.856 0.457 0.758
Obs 247 247 247 247
Dependent variables CvtHwork CvtHwork CvtFirm CvtFirm
5 6 7 8
EPLT *TWSBench 0.401*** 0.075%* 3.577*x* 1.350%**
(0.036) (0.037) (0.324) (0.465)
Country Dummies No Yes No Yes
R_Squared 0.475 0.8 0.52 0.9
Obs 252 252 247 247

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS
estimates. Robust standard errors in parentheses. All regressors reported in levels are taken at
time t-1.CvtEmpl: percentage of employees participating in CVT courses, CvtHempl: Hours in
CVT courses per employee;, CvtHwork: Hours in CVT courses per 1.000 hours worked;
CvtFirm: training enterprises as percentage of all enterprises.

APPENDIX

TFP growth, TFP levels and the distance to the frontier

The total factor productivity growth index is made available by the EUKLEMS database and
measures the efficiency improvements in the use of inputs; in other words, it measures the reduction
in input costs to produce a given amount of output. This measure reflects disembodied technical
changes, i.e., those changes not embodied in the quality of inputs.

More precisely, the TFP growth (Aln 4) used in this paper is calculated as the real growth of value
added minus a weighted growth of inputs for a given industry:

AlnAij = AlnYijl —Vl;fAaniﬁ —VI;AlnLiﬁ (1)
where A /nY,

yt >

A /n K, and A /n 1;, denote, respectively, the growth of value added (Y), capital (K)

and hours worked (L) in country i and sector j, between -/ and ¢, whereas \71-][5 and Vle't are the two

period average shares of inputs, K and L, respectively, on value added.
It is worth noting that L and K take the heterogeneity of labour and capital assets, respectively, into

account. Indeed, as shown by Timmer et al. 2007, p.24:

AlnLt = Z ﬁl’tAlnHl,t
l
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where the weights 7, , are given by the average shares of compensation for each type of labour in
the value of labour compensation vi, =1/ 2[v,,+v,, ] and v, = (2 ) "H,, , with P}
representing the price of one hour (H) of work of / type.

The different quality of labour / considers educational levels (low, medium and high-skilled
workers), gender and three different age bands (15-19, 30-49, 50 and over). For the matching and
harmonisation of educational levels and worker skills across countries, see Timmer et al. (2007).

The capital stock is constructed by the well-known perpetual inventory method, which is a weighted
sum of past investments, with weights given by the relative efficiencies of capital goods at different

ages. The heterogeneity of capital stock is defined as

Aant = Z ﬁk,tAlnAk,t
k

where Ay are different assets, whereas weights 7, . are given by the average share of each
-1

PLA

component in the value of capital compensation vi, =1/ 2[vi, +vq] and v, = (E PYA,, fa >

l

with PkK, being the price of capital services from assets of type k.

Nine different asset types are included in the total capital stock, including three ICT assets:
Computing equipment, Communications equipment and Software (see Timmer et al., 2007 for
further details).

Unfortunately, EUKLEMS makes TFP growth data available, but not information on TFP levels.
Hence, to determine the distance to the frontier, we need to estimate time-varying TFP values
across different sector-countries. More precisely, following Griffith et al. (2004), we estimated a

value-added-based measure of TFP as follows:

InTFP, =InY, -alnK,-(1-a)InL,

ijt

where Y is the real value added in Euro PPP and 1995 prices, K is the fixed real capital stock in

Euro PPP and 1995 prices, L is the hours worked, @ and (1-«a) are the estimated parameters, that

is, the output elasticity of Capital and Labour, respectively. We gathered data concerning these
output and inputs from EUKLEMS database, with the exception of France and Belgium, for which
the capital stock variables came from the OECD Stan database. We exclude Ireland and Hungary
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because data on the capital stock of these countries were not available. Therefore, in regressions
where we use the distance to the frontier, the sample is reduced to 12 countries.

We then defined the frontier as the country with the highest value of /n7TFP in each industry (j) at
time (t) (denoted InTFPFjt). Subtracting TFPFjt from TFPijt, we obtain a measure of relative TFP,

which is the distance to the frontier indicator.

—InTFP,

Fit

RelTFP, = InTFP,

TABLE Al: DESCRIPTION OF VARIABLES

TFP (annual growth
rate)

Growth rate of total factor productivity (sector-country level and time
ivarying data).
\Source: EU KLEMS

EPLT

[Employment protection of temporary contracts (country level and time|
varying data). It ranges from 0 to 6.
iSource: OECD

EPLR

Employment protection of regular workers against individual dismissal
(country level and time varying data). It ranges from 0 to 6.
iSource: OECD

EPLR
(refined)

Index of employment protection for regular contracts against individual
dismissals (EPLR) and collective dismissals (EPLC): with weights 5/7
and 2/7, respectively (country level and time varying data). It ranges
from O to 6.

ISource: OECD.

The Regulatory Impact Index for product market regulation measures the
lknock on effects of anticompetitive regulation in energy, transport and
communication (plus the finance sector) on sectors that use the outputs of]
these sectors as intermediate inputs. (sector-country level and time
ivarying data).

iSource: OECD (Conway and Nicoletti, 2006)

Union Density

[Net union membership as share of wage and salary earners on total
employment (country level and time varying data).
ISource: ICTWSS database (Visser, version 3.0, May2011)

Coverage Bargaining

Employees covered by wage bargaining agreements: share of wage
and salary earners on total employment with the right to bargaining
(country level and time varying data).

iSource: ICTWSS database (Visser, version 3.0, May2011)

TWSBench (UK)

Share of workers with temporary contracts on total employees in UK
(sector level and time invariant data: average 1995-2007). Temporary|
workers are those who declare themselves as having a fixed term|
employment contract or a job which will terminate if certain objective
criteria are met

iSource: EUROSTAT

Lay-off (UK)

Lay-off rates in UK (sector level and time invariant data: average 1995-
2007).
ISource: Quarterly Labour Force surveys, UK

Sectoral R&D expenses standardised to value added (sector-country level

R&D and time varying data).
iSource: EUROSTAT
Difference between log of TFP in industry j, country i, time t, and log off
Rel TFP the European productivity frontier for that industry. (sector-country level

and time varying data).

\Source: our elaborations of EUKLEMS and OECD data
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TABLE Al: DESCRIPTION OF VARIABLES (continued)

Trained employees (%)

Percentage of employees participating in CVT courses (sector-countryy
level data for 1999 and 2005).
\Source: EUROSTAT

Training per employee
(hours)

Hours in CVT courses per employee (sector-country level data for 1999
and 2005)
iSource: EUROSTAT

Share of training hours
(“o)

Hours in CVT courses per 1.000 hours worked (sector-country level datal
for 1999 and 2005)
\Source: EUROSTAT

Share of firms with
training (%)

Training enterprises as percentage of all enterprises (sector-country level
data for 1999 and 2005).
iSource: EUROSTAT

Schmidt-Index

Cabinet composition: (1) hegemony of right-wing (and centre)

parties (gov_left=0), (2) dominance of right-wing (and centre) parties
(gov_left<33.3), (3) balance of power between left and right/centre
(33.3<gov_left<66.6), (4) dominance of social-democratic and other left
parties (gov_left>66.6), (5) hegemony of social-democratic and other left
parties(gov_left=100). Country level and time varying data.

\Source: Comparative Political Dataset I1]

Parliament
Composition

Social democratic and other left-wing parties as a percentage

of parliamentary seats of all governmental parties, weighted by the
mumber of days the government was in office in a given year. Country|
level and time varying data.

ISource: Comparative Political Dataset 111
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Table A.2 Descriptive statistics of the variables used in the empirical
analysis at the beginning and end of the period

1995

Mean St.Dev Median Min Max Obs
TFP (annual growth rate, %) 097  5.64 0.41 -16.42 1674 140
EPLT 2.23 1.59 1.98 0.25 538 140
EPLR 227 0.67 2.33 0.95 3.31 140
EPLR (refined) - - - - - -
RI 0.19 0.16 0.11 0.01 0.70 140
Union Density (%) 4432 2258  39.82 835 8506 140
Coverage Bargaining (%) 78.80 1828 8550 4250 9850 140
TWS Bench (%) (UK) 6.84 2.56 6.64 3.67 1196 140
Lay Off rate (%) (UK) 3.59 1.55 3.93 0.38 6.42 140
R&D (%) 0.87 1.88 0.22 0.00 11.86 113
RelTFP -0.53 0.54 -0.38 -2.74 000 119
Trained employees (%) 40.83 17.99  40.75 7.00 91.00 121
Training per employee (hours) 13.66  7.96 12.00 2.00 41.00 121
Share of training hours (%) 8.38 5.23 7.50 1.00  27.00 126
Share of firms with training (%) 72.21  23.17 77.25 14.00 100.00 121
Schmidt Index 2.71 1.22 3.00 1.00 500 140
Parliament Composition 42.16 31.84 42.78 0.00 100.00 140

2007

Mean StDev Median Min Max  Obs
TFP (annual growth rate, %) -0.11 6.10 0.13 -21.17  34.63 130
EPLT 1.70 0.94 1.44 0.38 3.63 140
EPLR 2.22 0.59 2.27 1.12 3.05 140
EPLR (refined) 2.52 0.46 2.52 1.50 3.21 126
RI 0.13 0.10 0.08 0.01 0.41 140
Union Density (%) 3514 2233 29.10 7.62  77.80 140
Coverage Bargaining (%) 7351  21.62 8250 3440 99.00 140
TWS_Bench (%) (UK) 6.84 2.56 6.64 3.67 1196 140
Lay Off rate (%) (UK) 3.59 1.55 3.93 0.38 642 140
R&D (%) 1.07 2.07 0.26 0.00 12.62 114
RelTFP -0.58  0.60 -0.45 -3.06 000 119
Trained employees (%) 3934 1697 37.00  9.00 104.00 121
Training per employee (hours)  10.80  6.59 9.00  2.00 4000 121
Share of training hours (%) 650 298 6.00 200 1850 126
Share of firms with training (%) 7026 18.88  73.00  14.00 100.00 121
Schmidt Index 2.71 1.34 2.50 1.00 500 140
Parliament Composition 4297 38.61 4198 0.00 100.00 140
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Table A.3 Proportion of temporary workers at sector and country level (at the beginning and the end of the
period)

1995

Sectors AUT BEL CZE DNK ESP FIN FRA GER HUN IRL ITA NLD SWE UK
Agriculture 922 - 566 21.03 60.59 2286 1991 21.00 658 9.51 3628 2122 22.17 7.70
Constructions 6.94 268 614 1344 6444 1689 12.64 11.01 10.16 1291 10.68 4.94 1252 683
Electricity&Gas - - 484 - 1108 - 477 692 Too197 T 627
Finance&RealEstate 323 546 651 6.69 3141 1502 954 911 559 956 573 10.73 11.69 7.07
Hotels&Restaurants 1159 6.60 1147 1629 53.97 24.88 19.05 1420 11.23 17.66 18.00 2644 31.68 9.32
Manufacturing 531 396 540 583 3063 852 1035 749 625 497 446 795 701 427
Mining i o287 - 2397 o909 i i i T 1196

PublicAdmin&OtherServices 6.94 7.71 10.11 16.12 2423 24.68 15.02 13.87 7.37 1541 642 10.13 16.65 9.60
Transports&Communications 3.02 2.40 398 7.76 2124 9.13 7.76 638 3.55 722 321 755 7.62 492

Wholesale&Retail Trade - 400 674 1475 39.99 1081 10.02 875 528 9.04 696 942 10.68 3.79
Median 6.94 4.00 590 14.09 31.02 1595 10.35 910 641 9.53 642 978 1211 695
2007
Sectors AUT BEL CZE DNK ESP FIN FRA GER HUN IRL ITA NLD SWE UK
Agriculture 15.18 1121 736 16.11 59.02 19.38 2495 22.83 10.65 - 51.64 28.62 2633 6.17
Constructions 1116 497 7.00 1125 5474 1334 1747 1446 10.82 5.10 12.04 12.84 11.78 3.78
Electricity&Gas i T 353 - 1545 - 1261 1035 T 565 1439 - 7.80
Finance&RealEstate 5890 640 10.05 538 22.87 13.02 10.80 12.84 538 522 1121 18.53 14.98 5.03
Hotels&Restaurants 16.80 14.00 11.18 10.13 38.60 15.01 1930 20.24 8.54 13.08 26.18 38.83 4291 8.75
Manufacturing 725 696 740 498 2301 9.82 1246 1177 7.83 341 926 1500 979 4.14
Mining i T o492 - 2423 i i i i i i i i

PublicAdmin&OtherServices 10.20 11.12 9.06 11.58 30.78 23.77 1690 17.52 7.97 855 13.52 1344 1959 7.52
Transports&Communications 4.69 546 431 449 2316 891 833 10.70 331 391 9.14 18.65 1438 4.08
Wholesale&RetailTrade - 828 7.65 7.82 2534 11.70 11.47 1438 5.65 9.85 12.78 21.78 18.57 422

Median 10.20 7.62 7.38 898 24.78 13.18 12.61 14.38 790 522 12.04 1853 16.78 5.03

Note: all values are in percentage points
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Table A.4 Annual Average TFP growth rates at sector and country level (two sub-periods)

Years 1995-2001 (annual average)

Sectors AUT BEL CZE DNK ESP FIN FRA GER HUN |IRL ITA NLD SWE UK
Agriculture 4.13 256 271 293 281 459 .72 7.5 6.7 456 218 -1.78 217 1.12
Mining 631 232 -137 736 057 -0.69 -397 158 539 -3.04 -042 -1.01 -1.94 038
Manufacturing 4.17 066 138 -1.00 -0.62 4.09 2.4 1.83 348 401 -0.64 158 206 -0.10
Electricity&Gas 532 424 -495 038 388 3.63 427 3.14 122 401 -0.24 -038 -0.34 247
Constructions 207 008 -37 -1.52 -291 041 -0.16 -024 419 -294 -147 -1.63 -1.65 045
Wholesale&RetailTrade 1.5 -2.18 512 024 -09 267 062 214 238 263 -064 283 204 031
Hotels&Restaurants 053 -099 -959 -528 -254 -076 082 -0.17 115 213 0.22 1.89 233 -1.14
Transports& Communications ~ 0.01  -1.72 -437 126 -134 432 345 377 589 257 212 29 -0.04 393
Finance&RealEstate -2.55  -1.03 -1.79 -1.05 -052 026 -0.23 -1.64 204 253 -0.13 -058 -1.26 026
PublicAdmin&OtherServices -1.28 -046 -1.09 -0.75 -0.67 -086 -028 057 4.16 -238 0.03 -0.71 0.06 -0.64
Median .79  -0.73 -158 -026 -0.65 154 072 1.71 382 255 -0.19 -048 0.01 0.35

Years 2002-2007 (annual average)

Sectors AUT BEL CZE DNK ESP FIN FRA GER HUN IRL ITA NLD SWE UK
Agriculture 254 -3.08 113 -475 -042 39 1.69 3.24 545 213 031 1.39 545 326
Mining 339 323 032 -534 03 -062 332 070 405 -034 -289 -320 -527 -4.77
Manufacturing 3.59 1.41  5.56 1.80 -021 5.66 151 271 357 -073 -022 246 557 383
Electricity&Gas 398 054 297 468 -1.13 202 325 062 -246 136 044 512 -3.72 -0.81
Constructions 2.45 191 -023 185 -140 045 -135 -054 -212 -1.19 -1.64 -0.09 035 0.18
Wholesale&RetailTrade 039 -0.89 5.05 .53 -060 400 020 0.76 3.00 -1.02 -1.11  3.60 257 1.95
Hotels&Restaurants -0.13  -156 -6.49 -244 22 -095 -1.00 051 -422 132 -284 -124 -190 036
Transports&Communications  3.06  0.69 3.00 1.00 -142 161 316 244 386 -023 033 351 104 185
Finance&RealEstate -0.37 0.4 0.14 -041 037 -173 076 -049 069 082 -029 -023 036 054
PublicAdmin&OtherServices  -0.11  -0.79 -0.73 -0.52 -0.55 -1.57 -0.15 0.09 024 -189 -0.06 -06 -0.71 -1.57
Median 250 047 073 -047 -0.58 1.03 1.14  0.66 185 -029 -026 0.65 036 045

Note: all values are in percentage points
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Table A.5: TFP estimates for different period 1997-2006

Dependent variable TFP (annual growth rate)

Explanatory variables 2 3 4 5 6 7 8 9
EPLT *TWSBench 0.138** 0.148** 0.151** 0.153** 0.142**  (.183** 0.080 0.118*
(0.060) (0.062) (0.063) (0.062) (0.063) (0.071) (0.054) (0.062)
AEPLT * TWSBench 0.006  0.006  0.006  0.006 0.005 0.007 -0.006  -0.006
(0.006) (0.006) (0.006) (0.006) (0.006)  (0.006) (0.006)  (0.006)
RI -0.031 -0.025
(0.034) (0.033)
ARI -0.127%** -0.125%**
(0.041) (0.041)
Union Density *Lay-Off 0.000 -0.003  -0.043 -0.039
(0.003) (0.003) (0.032)  (0.030)
Coverage *Lay-Off 0.006*  0.007*  -0.005 -0.005
(0.004) (0.004) (0.009)  (0.009)
Union Density *Coverage*Lay-Off 0.000 0.000
(0.000)  (0.000)
EPLR *Lay-Off -0.087 -0.125 -0.155 -0.22 -0.202 -0.091 -0.111 -0.123
(0.106)  (0.106) (0.109) (0.134) (0.127)  (0.102)  (0.109)  (0.108)
AEPLR Lay-Off 0.012  0.018 0.017 0.015 0.013 0.009 0.011 0.01
(0.021) (0.021) (0.021) (0.021) (0.021)  (0.021)  (0.021)  (0.021)
R&D 0.239** 0.174
(0.106) (0.158)
Rel TFP -0.0130** -0.010*
(0.005)  (0.006)
Country *Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R_Squared 0.182 0177 0178 0178 0179 083 0207 0311 0332
Wooldridge test for autocorrelation (p_value) 0466 0448 0422 0425 0430 0449 0694 0798 0813
Obs 1400 1400 1400 1400 1400 1400 1250 1190 1066

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard errors in parentheses are
clustered at sector-country level. All regressors reported in levels are taken at time t-1. The null hypothesis in the Wooldridge test is the absence of
serial correlation.
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Table A.6: TFP estimates for different period 1998-2007

Dependent variable TFP (annual growth rate)

Explanatory variables 1 2 3 4 5 6 7 8 9
EPLT*TWSBench 0.171*** 0.168%** (.176*** (.181*** (0.182*** (.188*** (0.199**  0.093*  0.110*
(0.062)  (0.060)  (0.061)  (0.062)  (0.062) (0.064) (0.080) (0.054) (0.059)
AEPLT*TWSBench 0.007 0.008 0.008 0.008 0.008 0.007 0.008 -0.004  -0.007
(0.006)  (0.006)  (0.006)  (0.006)  (0.006) (0.006)  (0.007) (0.007) (0.007)
RI 0.01 0.015
(0.030) (0.029)
ARI -0.100%** -0.097**
(0.044) (0.044)
Union Density*Lay-Off -0.001 -0.003 -0.04 -0.039
(0.003) (0.003)  (0.031) (0.031)
Coverage *Lay-Off 0.005 0.007* -0.004 -0.004
(0.003)  (0.004)  (0.009) (0.009)
Union Density*Coverage *Lay-Off 0.000 0.000
(0.000)  (0.000)
EPLR *Lay-Off -0.049 -0.047 -0.075 -0.111 -0.177 -0.183 -0.03 -0.06 -0.058
(0.096)  (0.094)  (0.095) (0.093) (0.114) (0.119)  (0.092)  (0.097) (0.096)
AEPLR*Lay-Off 0.016 0.016 0.02 0.019 0.018 0.017 0.015 0.013 0.012
(0.021)  (0.021)  (0.021)  (0.021)  (0.021)  (0.021)  (0.021)  (0.019) (0.019)
R&D 0.263%** 0.19
(0.094) (0.143)
Rel TFP -0.011%* -0.009**
(0.004)  (0.005)
Country *Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R_Squared 0.171 0.168 0.169 0.169 0.17 0.172 0.19 0.303 0.316
Wooldridge test for autocorrelation (p_value)  0.781 0.787 0.785 0.785 0.786 0.778 0.978 0.954 0.743
Obs 1390 1390 1390 1390 1390 1390 1249 1180 1071

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard errors in parentheses are
clustered at sector-country level. All regressors reported in levels are taken at time t-1. The null hypothesis in the Wooldridge test is the absence of

serial correlation.
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Table A.7: TFP estimates for different period 1995-2004

Dependent variable TFP (annual growth rate)

Explanatory variables 1 2 3 4 5 6 7 8 9
EPLT *TWSBench 0.081 0.101  0.105 0.108  0.109 0.088  0.185** 0.083  0.126%*
(0.072)  (0.072) (0.074) (0.075) (0.075) (0.076) (0.072) (0.056) (0.050)
AEPLT * TWSBench 0.009*  0.010%* 0.010* 0.010*%* 0.010** 0.010% 0.012** 0.002 0.005
(0.005)  (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006)
RI -0.066%* -0.062%* -0.267
(0.027) (0.027) (0.193)
ART -0.119%** -0.119%* 0.011
(0.050) (0.049) (0.030)
Union Density *Lay-Off -0.001 -0.003  -0.043  -0.031
(0.003) (0.004) (0.030) (0.030)
Coverage *Lay-Off 0.004  0.005 -0.009 -0.007
(0.004) (0.005) (0.010) (0.009)
Union Density *Coverage *Lay-Off 0.000 0.000 -0.020
(0.000)  (0.000) (0.027)
EPLR *Lay-Off -0.08 -0.098 -0.116 -0.144 -0.199  -0.158  -0.102 -0.084 -0.110%*
(0.104)  (0.117) (0.122) (0.125) (0.139) (0.120) (0.118) (0.121) (0.042)
AEPLR*Lay-Off 0.007 0.007  0.012  0.011  0.009 0.006 0.005  0.008  -0.033
(0.020)  (0.021) (0.020) (0.020) (0.020) (0.019)  (0.020) (0.020) (0.033)
R&D 0.209* -0.003
(0.109) (0.010)
Rel TFP -0.007  0.000
(0.005)  (0.000)
Country *Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R_Squared 0.208 0201 0201 0201  0.202 0.209 0.234  0.299 0.328
Wooldridge test for autocorrelation (p_value) ~ 0.420 0.708  0.670  0.697  0.705 0.769 0.935 0.770 0.997
Obs 1260 1260 1260 1260 1260 1260 1100 1071 936

*% significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: OLS estimates. Robust standard errors in
parentheses are clustered at sector-country level. All regressors reported in levels are taken at time t-1. The null hypothesis in the

Wooldrige test is the absence of serial correlation.
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Table A.8: IV estimates of TFP and endogeneity tests (first-stage estimates)

Dependent variable EPLT *TWSBench EPLT *TWSBench  DEPLT * TWSBench DEPLT * TWSBench
Explanatory variables 1 2 3 4
UD *LO_Bench -0.007*** -0.043%*

(0.001) (0.013)
GovCab* LO_Bench 0.106 -0.715
(0.130) (1.419)
GovPart* LO_Bench -0.005 0.030
(0.005) (0.051)
EPLT *TWSBench_1 0.892%**
(0.039)
EPLT *TWSBench 2 0.005
(0.003)
AEPLT * TWSBench 1 0.010
(0.008)
AEPLT * TWSBench_2 0.022%*
(0.011)
Country x Time Dummies Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes
R_squared 0.96 0.97 0.88 0.88
Obs 1670 1390 1670 1390

*** significant at 1% level; ** significant at 5% level; *significant at 10% level. Note: All IV estimations are provided with the two-step GMM
estimator that is robust to heteroskedasticity. Robust standard errors in parentheses.
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