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Abstract: We exploit long time series of industry-level data in a group of OECD countries to analyze
the short-term labor market effects of reforms lowering barriers to entry and dismissal costs. Our
estimates show that both policies induce non-negligible transitory employment losses, a result that is
confirmed by complementary evidence from case studies of three recently implemented EPL reforms.
The strength of these effects varies depending on the underlying industry and labor market structure,
and on cyclical conditions: the employment cost of deregulation is higher in economic downturns,
negligible in good times. These findings prove robust to a set of specification and sensitivity checks,
and are confirmed after standard reverse causality and falsification tests.
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En attendant d’aller mieux : Les coiits a court-terme des réformes structurelles
sur I’emploi

Abstract : Nous étudions des séries temporelles longues de données sectorielles pour un groupe
de pays de I’OCDE, afin d’analyser les effets a court terme sur le marché du travail des réformes
visant a limiter les barrieres a I’entrée et le colit des licenciements. Nos estimations montrent que ces
deux mesures entrainent des pertes d’emploi transitoires non négligeables, résultat confirmé par des
analyses complémentaires tirées d’études de cas portant sur trois réformes récemment mises en ceuvre
de la Iégislation sur la protection de I’emploi. L’intensité de ces effets varie en fonction de la structure
du secteur et du marché du travail ainsi que de la conjoncture : le cofit de la déréglementation est
plus élevé si elle est mise en ceuvre pendant une phase économique descendante, alors qu’il est nul en
phase ascendante. Ces résultats ne sont pas sensibles a des nombreux changements de spécification et
ils sont confirmés par des tests classiques de falsification et causalité inversé.
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1. Introduction

Structural reforms of product and labour markettufiee prominently in the political agenda to
boost and sustain economic growth in the long Amd yet, flexibility enhancing reforms often
involve significant reallocation of resources asrddms and sectors that may entail costly
adjustments, especially in the labour market. tivelly, net employment would react reflecting
two juxtaposed and asynchronous effects on inflamd outflows of labor. Firms operating in
reformed markets are likely to respond immediatehd in the direction of terminating job
positions that are (likely to become) no longerfipsble. By contrast, the positive contributions on
flows into labour would be slowed by frictions, @n@inty or time-to-build delaying the processes
of hiring, firm entry and innovation. Determinindhether the balance between these forces implies
employment or wage losses on average (and for bog) lis a relevant and yet largely unexplored
empirical question.

As highlighted in a recent survey of the literatbyeBoeri et al. (2015), most studies focus
on country (or country-industry) specific reformedaanalyze their long run impact through steady-
state comparisons. Evidence on the short-term qomesees of reforms can at best be extrapolated
from the small sub-set of these works using a aefitly brief time horizon. Such results are
scattered, however, and do not allow addressingniirgolicy questions. If certain reforms entail
short run costs, one such question is whetherghewld be implemented during a recession (when
their urgency often becomes more evident and palitpposition is weaker; see e.g. Williamson,
1994; Rodrik, 1996) or rather timed to accompanyeaonomic upswing (when job creation is
stronger and short-term costs potentially lowemnilarly, it is important to understand whether
the initial losses depend on the characteristicghef reformed market (e.g. the diffusion of
temporary contracts in the case of reforms of Egmplnt Protection Legislation — EPL hereafter,
or the weight of large incumbents in that of referaf Product Market Regulation — PMR). More
generally, a comprehensive assessment of the whortlabour market consequences of reforms
would help addressing the usually strong resistafaced by measures that are commonly
understood to foster growth and jobs creation.

This paper exploits long time series of cross-cguintdustry data to quantify the short
term labour market effects of two important typéstouctural reforms: those reducing barriers to
entry in product markets, and those introducing enfbexibility in the legislation governing the
dismissals of workers on regular (open-ended) ectdr The analysis contributes to the existing
literature in several ways. First, in contrast wstindies focusing on specific reforms in a given
country, our cross-country focus allows examinihg aiverage, as opposed to country-specific,
impact of policies that crucially alter the econorenvironment firms operate in. We study the
interaction of both measures with the businessegyatd provide evidence on their interplay with
the degree of labor market segmentation and theetitive situation in product markets. Finally,
we extensively test whether the average resullsctethe particular relevance of some country or
specific sub-periods (e.g. the Great Recession).

empirical framework allowing to account for the e@utially confounding role of commonly
omitted aggregate shocks. Unlike most cross-coustodies, our estimates control for, in
particular, business cycle conditions (e.g. thesjigy that both employment and regulation react
to a country-specific recession), and industry Bjgeshocks (e.g. driven technological change or
shocks to demand). We also address and discusgvkety of concerns arising from simultaneity
and reverse causality.



Our findings suggest that both product and laborketareforms can entail sizable short
term losses in terms of employment and, to a lesgemt, wages. Significantly lowering entry
barriers in network industries (energy, transpatatand communication industries) induce
industry employment falling below the pre-reformdeduring the first three to four years, with a
maximum fall ranging between 1.2%-2% dependinghenspecificatiorl. The employment loss is
more pronounced when reforms are implemented dumimgeconomic downturn, defined as a
period in which the product is growing (but not esgarily located) below potential.

In the case of EPL, aggregate employment estimatddll by nearly 0.5% in the year
following the average flexibility-enhancing reforof dismissal regulatioh.The loss increases to
0.7% for reforms implemented during an economic rtown, and in excess of 1% in countries
where temporary contracts are used less intensiByycontrast, employment losses are negligible
in countries with significant labour market dualisihis latter finding is remarkable as those are
the countries that can expect the greatest londpenefits from such reforms, due to their impact in
reducing the relative use of fixed term contraste®e(e.g. Lepage-Sautier et al 2013).

Evidence from country case studies and exploitingyordata confirms the insights from the
aggregate analysis of employment protection refoifhgese entailed heavy employment losses in
countries experiencing an economic downturn (egjoifita in 2009) and where lower in those
characterized by high labour market segmentatipai(Sin 2012 and Slovenia in 2013).

The following section briefly details how our ansily and results relate to the existing
literature. Section 3 details our empirical metHodg to quantify the transitory consequences of
product and labor market reforms and section 4emtssall our core findings and checks their
robustness. Section 5 concludes.

2. Background and related literature

Product or labor market reforms entailing significadjustment costs in the short run is compatible
with well-known models in industrial organizationdalabour economics. The easiest example is
probably that of standard search and matching naries a la Mortensen and Pissarides (1999),
where flexibility enhancing reforms of employmembfection can be introduced as a way to lower
termination costs. Such policy will have negativers term employment effects because of its
asymmetric impact on firing and hiring flows: whitbe destruction of inefficient job matches
(those vyielding negative revenue but not beingrdgstl to save on the costs of adjustment) would
be immediate, the frictional hiring process implteat newly-profitable job vacancies are filled
slowly(see Cahuc and Zylberberg, 2004; CacciatodeFaori, 2016; and Cacciatore et al., 2016).

The reasoning is similar in the case of productkefatiberalizations. Recent studies
showed that, in markets dominated by large firmguibents react to increased competitive
pressures reducing prices and increasing efficieeegn before new firms enter the market (e.g.
Goolsbee and Syverson, 2008; Bridgman et al., 284d;Brueckner et al., 2013). Whenever such
re-organization implies that large firms re-orga&niand downsize, the initial impact of pro-
competitive reforms on aggregate (e.g. industrgllegmployment could be negative. By contrast,
the positive employment contribution of new firnakeés long to materialize as successful entrants
expand only gradually.

! This result refers to a hypothetical reform implyia fall in the underlying regulation index copesding
to second tercile of the distribution or reformsplemented in two consecutive years. See sectiorfof.1
more details. For comparison, employment in themamrew by 0.3% per year, on average.

2 One implying a fall in the corresponding regulatindex equal to the sample average



Against this theoretical background, very little ksown empirically as to the average
relevance of these potential costs across counfses Boeri et al 2015 for a survey of the
literature). One reason is that it is very diffictd control for an exhaustive list of confounding
factors in macro panels, the more so when the fpatitdn need to include many lags as in the
case of short-term effects estimates. Most empinaak has therefore focused on quantifying
their steady-state (i.e. long-run) effects, anddsily does not account for confounding country-
specific shocké.Some analyses exploit reform episodes specificdountry. Few of these steady-
state studies, those focusing on a short time windoound the reform, provide some indirect
evidence on its short run effect. In the case df,BRe results confirm that the impact of easing
dismissal restrictions on employment and workew§flotend to become more positive (less
negative) over time (von Below and Thoursie, 20¥@jk, 2013; Martins, 2009).However, such
evidence is scattered, difficult to generalize afwks not allow for a more comprehensive
assessment of the transitory impact of reformdudicg for example their interaction with the
business cycle or the different characteristicaational labor markets. One contribution of this
paper is to address the main estimation issue#s country comparisons using industry data and
running difference-in-difference experiments exjphg variation in industry exposure to the
policy. Specifically, we will compare employmenspenses to flexibility enhancing EPL reforms
across industries with different propensities tokenataff adjustments, for whom dismissal
restrictions binds with different intensities.

In the case of PMR reforms, the available evideisckargely confined to one specific
industry, the retail sector, where liberalizati@forms are found to have no negative employment
impact (Bertrand and Kramarz, 2002; Viviano, 208Buterud, 2005; Burda and Weil, 2005). This
interesting result, however, likely reflects thetjgallar competitive setting in that industry, with
deregulation often implying the entry of large,i@ént competitors whereas incumbents are too
small to strategically anticipate entry by cuttstgffing. Employment dynamics might be different
in more concentrated markets or cases in whichlaggo rather shelters large dominant players.
To test whether this is the case, we look at tlgucton of entry barriers in three network
industries characterized by the presence of langanmbent firms: Energy (electricity and gas),
Transport (air, rail, road transport) and Commuiiiee (post and telecommunications)

A concomitant work by Bouis et al (2016) partly deps with the present analysis in
looking at the short term consequences of reforneimigy regulation in network industries. They
restrict to the case of large reforms, adopt ah8ijgdifferent empirical specification and mainly
focus on variables as real value added, pricespamductivity (see Section 4.1 for more details).
Their results indicate strong positive short terffeas on these outcomes; when looking at

% Early cross-country analyses focusing on long imapact of reforms include, for example, Nickell and
Layard, 1999; Nicoletti and Scarpetta, 2003; Alasét al, 2005; Koeniger, 2005; Inklaar et al 2088hion
et al, 2009; Bassanini and Duval, 2009.
* For example, von Below and Thoursie (2010) shacat $eparations increased faster than hiring irfitee
two years following the Swedish 2001 reform. Ma#13) finds no significant effect on hiring in theo
years following the 2009 Estonian reform, while amgpions increased. On the other hand, MartinsqR00
finds no effect on separations while the effectshoing materialised only 3 years after a 1989 Rguese
reform. Similarly, Behaghel et al. (2008) find tteatl992 French reform on EPL for older workers had
effect on older-men transitions between unemployiraad employment that increased over time.
® Plausibly, the results of the analysis apply feeotconcentrated industries, or to instances irchvharge
incumbents are sheltered from competition by ofihguediments, as cross-border trade and investment
barriers (as in business and professional sendcdke construction sector, due to regulations saglhe
requirement that foreign firms work through localrimers). Similarly, significant barriers to doniestnd
cross national competition exist in public procuesrty which accounts for a large fraction of pubjiending
in most advanced economies.
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employment, they find little evidence of negativifeets from product market deregulation,
irrespective of the underlying business cycle ctoli

3. The empirical setting for estimating employment regonses to structural reforms

The analysis leverages on industry level data fEEIWKLEMS and the OECD STAN datasets
covering 23 advanced economies and up to 37 y&8i5{2012), and mainly adopts gross or net
job losses (gains) as the metric to quantify c@isémefits) of reform§.These data are combined
with long time series of detailed indicators of s to entry in product markets and of
regulations on the dismissal of regular workersilable from the OECD. Specifically, from the
OECD PMR database we constructed a measure of ebdngentry barriers in three network
industries between 1975 and 2012: Energy (elestrasid gas), Transport (air, rail, road transport)
and Communications (post and telecommunicatibrisibor market reforms are quantified by
changes in the indicator of stringency of regulatfor individual dismissals of workers on
permanent contracts, available between 1985 and #0in the OECD database on Employment
Protection Legislation. The data are detailed ip&mlix A2, and summary statistics of the main
variables are shown in Table A9.

To estimate the behavior of labour market outcofolswing changes in regulation we
adopt the time-series empirical model used to cdenpmbiased impulse response functions to
some event — the so-called local projection esbm@lorda, 2005; Teulings and Zubanov, 2014).
The model runs a system of simultaneous equatibtiseooutcome variable at various horizons
starting at time t, on the reform variable at tin@nd a set of controls. The sequence of coeffisien
estimated on the reform variable at each horizawvides a semi-parametric estimate of the
impulse response function. The supplementary Apper@ provides more details on the
methodology. In what follow we detail its applicatito product and labor market reforms.

3.1.The case of product market reforms in network indugries
To establish whether lowering barriers to entry ma&gative short term impacts on
employment, a useful starting point is the dynaegjoation:

T
BBy = BobBEei + ) (BebBEei—i + 8eMEete—i0) + Xeuey + Dot + Dig + Doy + £
k=1

@

where AE iy = InL;; —InL.;,—; measures year-on-year employment growth in a
network industryi, countryc and timet, ABE;; is the change in regulation atinde is an error

® The base sample covers annual data from EUKLEMSh® period 1975-2007 with a specific industry
breakdown between 1 and 2-digits of the ISIC resleé&sification. For those countries for which OECD
STAN data are available, the time coverage of #rapde is extended to the period 1975-2012 by ¢odiat
EUKLEMS data with data from the most recent vergdé@ECD STAN.
" The analysis exploits the ETCR section of the OBRMIR database (see Koske et al., 2015). It focoses
the sub-indexes capturing legislated entry barréerd vertical integration (when applicable), andyirsy
from O (lowest regulation) to 6 (highest regulajidrooking at the time patterns of the indicatarggest that
product markets have been almost exclusively sulifederegulating reforms, with rare episodes of re
regulation.
8 The analysis of the effect of barriers to entryintyafocusses on total employment, since reliable
EUKLEMS data for dependent employment are not abéél for most countries before the mid-1980s.
Results are however robust to replacing total egmpént with wage and salary employment as dependent
variable (see Table A2).
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term? This autoregressive specification convenientlyoaot for delayed effects of reforms
through the parameterg,, as well as for the possible persistence of eympémt change¥. The
vector of controlsX accounts for the potentially confounding role tier institutions or forms of
regulation, and matril contains a set of bi-dimensional dummies contrglfior country-industry,
industry-year and country-year specific shockgpeesvely.

Identification of the parameters of interegs)(requires assuming that product market
reforms are exogenous to unobserved determinantsngfloyment changes. The set of bi-
dimensional dummies allows accounting for a nunddguotentially relevant confounding factors
as (i) country-specific shocks to employment groadimmon across industries (e.g. the business
cycle and economy-wide policy reforms); (ii) indysspecific shocks to employment growth
common across countries (such as those relatéa tevolution of technology and global demand);
and (iii) country-industry specific linear trendsthe evolution of employment (e.g. due to changes
in the long-run patterns of international specélan). Conditional on this large set of controls,
identification hinges on comparing employment gifowt a reform year across industries and over
time.

Even so, the identifying assumptions would be vealaif industry reforms respond to
current or past shocks to industry employment.é@mple, resistance to reform might be milder
following large negative employment shocks. Or tlom contrary, when employment is on the rise
and organisational changes are less likely to terethe jobs of insiders. Our strategy to address
these concerns is twofold. First, we will perforitemnative tests of the severity of these (reverse-
causality) issues. One consists in augmenting (ih ferward terms of changes in regulation.
Finding that future reforms affects current empleytn would provide evidence of reverse
causality. Another consist in performing Grangensadity tests, which amount to regressing the
change in regulation at timgABE) on lagged employment changes, and testinghledatter have
no individual or cumulative impact. Second, we wittmpute (and largely rely on) impulse
response functions that do not factor in the coptaameous effeciB(), which is most likely to
reflect simultaneity biases.

To illustrate (see the supplementary Appendix C details) we implement the local
projection method estimating a systemhoéquations. In each equation the dependent varigble
yearly employment growth over fayear horizon (i.eAE ;¢ AEc; 41, - AEciern - the first
regression corresponding to specification (1)). @mployment response to a unitary change in the
variableBE; at any period+ 7 (the impulse response function, HJ(is given by the sequence of

® About 95% of changes in the OECD index of entryribes in network industriesABE) have a negative
sign. The estimatefs can therefore be associated to product markegdktion.
%n all estimations, standard errors are clustetetie country-industry level, to account for detirelation
in the residual. The number of lagss chosen based on statistical criteria as theeflag’'s (BIC) or Akaike's
(AIC). Note that, if the parametei®, are not of interest the equation (1) can be réswritsubstituting
recursively all terms of the lagged dependent bgideading to an infinite series ABE terms on the right-
hand side, that are approximated Witl'.;, = Y Mo SxABEir_y + XcirV + D¢ + Die + Dgi + £4i¢, With again
M set on the basis of BIC or AIC statistics (see Baglings and Zubanov, 2014). This would allow adding
the fact that, as shown by Nickell (1981), the fioeits of the lagged dependent variable in equat(1) are
usually biased, and might yield biased estimatehefcoefficients of interest if covariates arerelated. The
disadvantage from eliminating the lagged dependaluie is the loss of efficiency. To check the ralme of
these issues, we will compare evidence from bathiSpations.
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the coefficients on the reform variabfg) as estimated in each equatidR(t) = Y%_, Bon."" Our
baseline estimate of the IR function discards threemporaneous effect, settifig, = 0.

To test whether the impact of deregulation varses ¢he business cycle, specification (1)
is augmented to include interactions between tlamgh in regulationdBE) and the change in the
output gap4OG). Because the output gap is defined as the difterdetween actual and potential
output (as drawn from the OECD Economic Outlookatdase) 410G takes negative values when
the economy is contracting. Hence, for exampleegative sign on this interaction term would
suggest that the short run impact of deregulatioremployment levels is more negative when
economic activity is contracting while it is lesarinful during recoveries. Clearly, specificatiof (1
also allows examining the impact of deregulatiorotrer industry labour market outcomes such as
wages.

3.2.The case of dismissal regulation

The specification adopted in the case of EPL iy g@nilar to (1). The main independent variable,
however, has to be specified differently to reflidcee core differences in the underlying policy of
interest. The first is that, unlike the case of PMEPL indicators feature positive and negative
changes: many countries implemented protectiomagi&PL reforms during the observational
windows. Our focus on deregulating reforms requialewing for asymmetric employment
responses to reforms moving in opposite directivvie therefore separately estimate the
consequences of flexibility-enhancing reforni% (;, reform episodes implyingEPL.. < 0) and
protection-raising reformsPR.;, whenAEPL.. > 0). The second difference is that changes in the
continuous EPL index are typically small, rare aneasured with significant error (see OECD,
2013). Therefore, the employment impact of EPLnmafois better captured by indicator rather than
by continuous variableéccordingly we defind~E as a dummy variable taking value 1 when the
EPL indicator decreases and 0 otherwise (and pdosieglarly for PR). *2

The third difference is that, unlike the case ofrieas to entry, employment protection
legislation is not industry-specific. Yet, analygiits labour market impact exploiting industry-data
has several advantages in terms of identificateme (e.g. Bassanini et al., 2009; Cingano et al.,
2010; Haltiwanger et al., 2014; Griffith and Macay, 2014; and Caroli and Godard, 2016).
Following the literature, we adopt the so-calleiiaction model, pioneered by Rajan and Zingales
(1998), and write the variable of interest#8E,,; = D; * FE, interacting country-level changes
in EPL with an industry-specific measure of expestarthe reforml;). The main intuition behind
interaction models is that, if EPL reforms have ahgrt term effects on employment, these should
be stronger among firms that, in the absence aflatign, have greater propensity to make staff

' In the practical implementation of the estimatar follow Teulings and Zubanov, 2014 and include in
matrix X a set of forward term§§;‘=1 BrrABE; .. ) capturing the potentially confounding effectseforms
implemented after time

12 All episodes of EPL reform in the baseline sangiail a change in the indicator of EPL stringefay
regular contracts by less than 0.4 points (in alleolerms) except for the 1994 Spanish reform wiisch
associated to a large fall in the indicator (1.28s). As discussed in OECD (2013) this fall digaverstates
the actual extent of the Spanish reform (due tethmpression of the procedure for administratitba@ization
of dismissals only in the case of individual redamcies). This suggests that it is crucial to chibekrobustness
of any result obtained using the size of EPL reftreating that reform as an outlier. In the Appemege show
that results similar to our baseline’s can be alatdifocusing on the restricted and continuous @ersf the
specification QE.;; = 0oD;AEPL + Yk1(0xD;AEPLy_y + pyDEcji—i) + XejeS + Ver + Ve + Ve + E¢jt )
but they are sensitive to the inclusion of Spaithmmsample (see Table A4).



adjustments on the external labour market. Accaigijrfor each industry); is measured by the
dismissal rate of the corresponding industrieshim US. The United States is the least regulated
country in the OECD as regards legislation for wtlial dismissals; using the US as benchmark
therefore avoids possible estimation bias resuftiagn a correlation between EPL stringency and
the cross-industry dismissal distribution.

The estimation model (written so as to emphasedHility-enhancing reforms) becomes:

T

AE ;s = 6oD;FE, + Z(GijFEct_k + PkDEcje—i) + WejeS + Ve + Vje +vej + Ecje )
k=1

where matrix W includes the current and lagged dummies fBR reforms
(Z%:O(#ijPRct—k))v as well as other controls to be detailed. Nb#t using indicator variables
implies that the coefficients can be interpreted as the employmesponses to a reform of
historically average extensiveness, as measuréaebgverage negative changes of indicator across
all reform episodes of the sample.

As for the case of PMR, the specification can btemded to quantify the interaction
between EPL reform and business cycle. Perhaps meteeantly, it allows assessing whether
greater flexibility in dismissals regulation hagfeliential employment impacts depending on the
degree of segmentation (duality) of the underlyladgpr market. There are in fact good theoretical
reasons to expect that this type of reform has adignited impact on job destruction in the short-
term in dual labour markets, since temporary catdrare likely to be used to fill volatile positon
(i.e. at risk of destruction when the firm is hyt & negative shock) while the incentive to terngnat
these contracts is unaffected by the reform.

Unbiased estimates of tlfecoefficients will allow plotting the employmentsm@onses to
flexibility-enhancing reforms, as we will detail 8ection 4.22 Note that the identification issues
discussed for the case of PMR are likely attenubietthe use of specification (2). For example, it
seems safer to assume that economy-wide reforrtisoas of employment protection legislation
are not driven by idiosyncratic fluctuations of eifie industries. Omitted economy-wide labour
market institutions (as unemployment benefit gesigrplabour tax wedge, collective bargaining
and regulation for hiring on temporary contraéfspre also unlikely to drive or contaminate our
results. In fact, their aggregate impact is absbime country-year fixed effects, and interacting
them with dismissal intensity{) shows that their current or lagged changes havexplanatory
power for changes in employment.

4. Empirical evidence on the short term consequence$ structural reforms
4.1 Lowering barriers to entry in product markets

Table 1 presents baseline estimates of the refdtiprbetween year-on-year changes in
regulation of entry barriers and log employmensdahon the alternative equations illustrated in

13 Specification (2) only allows for direct quantéitions of the differential effects of EPL reforos EPL
binding -- high-dismissal- industries relative tonAbinding industries. The conditions and proceslure
required to inferring a lower bound to the aggregeffect of EPL reforms requires are discussed.gn e
Bassanini et al. (2009) and Bassanini and Garng®a3), and will be briefly summarized in our case i
section 4.2.
* These policies and institutions are typically imi#d in aggregate unemployment studies (e.g. Baarch
and Wolfers, 2000, Nickell et al., 2005, Bassaaimi Duval, 2009).
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the previous section. Column 1 focuses on the sngphultaneous association. The estimated
coefficient suggests that, controlling for aggregetfects and industry-specific trends, a decrease
in the indicator of stringency of barriers to entfy 1 point is associated with a decrease in
employment of 0.66%. The short-term loss is noigimificant from an economic point of view if
compared with the average growth rate of employnirerthe sample between 1975 and 2007
(0.3%)™ A similar result is obtained if one lags the regaty variable one year (col. 2): a decrease
in the indicator of stringency of barriers to erigyassociated to a decrease in employment of 0.7%
the following year. These findings are essentiatipltered if more dynamic models are estimated
(where the structure of lags is chosen by miningizime BIC statistic). Results in columns 3 and 4
focus on a 2-lag versions of (1) - the first impgsp, = 0. Finally, column 5 shows a 3-lag
specification of the regression model obtained dwursive substitution of the lags &F,;; (see
footnote 10).

The above estimates imply that the average emploiyresponse to lower barriers to entry
in network industries is U-shaped, with the losecheng its maximum 3 years after the reform, and
beginning being reabsorbed afterwards. Figure helPA plots the response to a reform that
lowered the OECD regulation index (which rangesmird to 6) by 1 point® based on the
coefficients estimated in column 4. Industry empteyt would be around 1.2 percentage points
below its initial level in the third year followintpat reform.

Importantly, the above responses are plotted witliactoring in the contemporaneous
effect of changes in barriers to entry, a consemwaissumption motivated by the uncertainty on
the reliability of parametes,,. Accounting for ofall estimateds, as in Figure 1, Panel B, would
yield to an aggregate employment fall of nearly 28 opposed to 1.2%) three years after the
reform. Importantly, the analysis does not provilddence that the short-term employment
adjustments are accompanied by a significant falivierage hourly wages (See Appendix figure
Al).

The U-shaped pattern of employment is consistenh whe idea that labour market
outcomes following the removal of entry barriersnetwork industries reflect two offsetting but
asynchronous forces: the immediate re-organizabbn(large) incumbents and the gradual
expansion of successful entrants. This interpatat also consistent with evidence shown by Gal
and Hijzen (2016) who find that deregulation inw@tk industries depresses employment among
large incumbents in the short run.

Interaction with the business cycle:Are these employment losses smaller or largenin a
economic downturn? On the one hand, the contribugfoderegulation to labor shedding could be
marginal in a period of large job destruction. @a bther hand, the high uncertainty characterizing
downturns might significantly slow job creationywering the number of new firms or the pace at
which they grow” Allowing the employment impact of deregulation wary along the cycle
provides supportive evidence for the latter hypsitheas is illustrated by Figure 2 (see Appendix
Table Al for the full set of econometric resulfBhe two panels plot the employment response to a
reform implemented when the growth rate of the outmap is, respectively, larger (upturns) and

®Restricting to more recent periods, employment gncamounted to 0.014% between 1990 and 2007 and
to -0.039% if one includes the Great Recessionthieeperiod 2008 to 2012
'8 For reference, more than one-sixth of the reforisages in the sample implied a fall of the indexabf
least one point in one year. In one third of thi®mma episodes in the sample a one point fall isaiwtetd
cumulating changes over two consecutive yearstt&esupplementary appendix A2 for more details.
" These supply side responses might be further wetsey negative interactions with aggregate demand.
Recent model-based simulations suggest, for exani@e reforms implemented when monetary policy has
hit the zero lower bound (ZLB) may fuel expectasionf prolonged deflation, thus lowering aggregate
demand by increasing the real interest rate (Egg@n et al 2014).
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smaller (downturns) than potential output growtlen{paring these two scenarios suggests more
pronounced employment losses for pro-competitidernes implemented during downswings than
during an expansionary phase. In both cases, indestployment reaches a minimum three years
after the reform, but this is 1.4% below the lethelt would have been observed without the reform
during a downturn. In the upturn scenario theifafimaller and not statistically significant.

Robustness and specification testsAs discussed in section 3.1, the main threat to
identification of equation (1) is the possibilityat reforms are implemented in response to changes
in industry employment. Tables 2 and Table 3 prieakarnative tests of the relevance of reverse
causality concerns. First, the baseline model-estenated including one forward term — that is the
change in regulation in the following yeaxBE,;.1). If reforms react to employment changes
with some delay, one would expect this term toigeificant (and the estimated effect of reforms
to be affected). The results reported in Tabled®ydver, do not support this hypothesis. Table 3
presents a more formal test of whether current ggsnn barriers to entry are affected by past
changes in employment (“Granger-causality”). Spealliy, the table reports F-tests for the (joint
and separate) significance of parametersand m,, estimated in model lik&BE,; =
YR TRAE i + Xi—1 iABE¢ . + D+ w,. Consistent with the previous findings, past
employment changes do not have a significant impacturrent changes in regulation (neither
separately nor cumulatively).

The employment response pattern of Figure 1 isicoafl across a number of sensitivity
and specification checks, summarized in Table pecHically, in columns 2 to 4 the regression
underlying the response function (col. 4 in Tableid augmented to include industry-level
confounders such as the growth in intermediatetgand real value added. Column 5 accounts for
the potentially confounding role of changes in degree of public ownership - another dimension
of regulation captured by the OECD indicators, aotbmn 6 accounts for potential spillover
effects from reforms in other industries (e.g. gussibility that lowering barriers to entry in the
energy market might affect employment dynamicshi transport industryf. Column 7 changes
the definition of the dependent variable (i.e. gssalaried as opposed to total employment), and
column 8 uses un-weighted rather than weightedessigwns. Finally the results are robust to
variations of sample of countries, as shown initetaAppendix Figure A2), and to extending the
time window to include the Great Recession years &@ble A2)?

A concomitant work by Bouis et al (2016) also loaksthe short term consequences of
reforming entry regulation in network industriehéelr preferred employment specification shows
negative effects on impact, which are just mardynddelow standard levels of statistical
significance, however, and reabsorbed already énfitist year. More generally, they find little
evidence of negative effects from product marketegelation, irrespective of the underlying
business cycle condition. While applying the samethmdology (the local projection estimator)
their approach differs from ours in two main regpeEirst, the authors restrict to large reforms of

'8 Spillover effects are captured by means of a weijhmeasure of regulation in “other” network
industriesWBEy;; = Y.; Exp; _; * BE. _;;, where Exp_ are coefficients from the US Inverse Leontief
Matrix measuring how many units of inptit(e.g. energy) have to be produced (at any stadgheofalue
chain) to produce one additional unit for final derd in network industri/(transport).
19 The analysis also explored whether the strengthgiten reform varies with tHevel of regulation (e.g. is
stronger in high than low regulated countries). Idegr, interacting the change in regulatiahBE,;) with an
indicator for regulation being above/below the skmpedian (the year before the reform) attracteghlkyi
non-significant coefficients throughout the coreedfications. A further extension showed that the
employment response does not vary significanthosgrthe specific network industry implementing the
reform (i.e. whether in Energy, Transport or Comioation).
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entry regulation. These are identified examiningioes editions of country-specific OECD
Economic Surveys over a long time period, lookinglence of legislative action on these domains
(similarly to the “narrative approach” first promasby Romer and Romer, 2004). Second, they
adopt a somewhat less stringent specification, lwhicludes only industry-specific linear trends,
as opposed to more flexible industry-year dummigasth departures contribute to explain the
differences with the results reported here.

4.2 Lowering dismissal costs on regular contracts

Flexibility-enhancing reforms of dismissal legighet are also estimated to significantly
lower employment in the short run. Table 5 repbw toefficients estimated from alternative
specifications of the interaction model (2), whaite all quantitatively similar. Column 1 refers to
the preferred specification with 3 lags of eachialde, while Column 2 refer to a more
parsimonious version with 2 lags only. In columnar®l 4 the two models are replicated on the
extended estimation sample, matching EUKLEMS dat&TAN to cover the longer period 1985-
2012.

A deregulation reform of average historical sizeked up by the dummy variable FFEis
estimated to lower (log) employment in indusjrpy AE;; = —0.3 = D; on impact. In the data,
industry dismissal rateB; vary between around 2% (in Electricity, gas andewaupply) and
around 9% (in Textiles, leather and footwear), vathinterquartile range of nearly 1.7 percentage
points (the differential between wood manufactuasesl motor vehicles). Hence, the estimated
coefficient implies that employment in the dismlgs¢ensive industry (wood) would fall by about
0.5 percentage points relative to motor vehicleshim reform year. The table also suggests this
negative effect would persist in the year followthg reform and to start reverting afterwards.

Under further assumptions, the coefficients esethah Table 6 can be used to infer the
economy-wide loss from flexibility-enhancing EPlfaens, obtained aggregating industry specific
lossesAE, = 2jShjc * AE‘CJ-, whereSh;. is the employment share of industrisee e.g. Bassanini
et al., 2009, and Bassanini and Garnero, 2013)pafticular, a lower bound can be backed up if
the sign of the effect in the control (the low dissal) industries is either zero or the same as in
high dismissal industri€S.Importantly, in this application the aggregatisnniade imposing the
conservative assumption that reforms have no effeall industries with dismissal rate below the
first quartile of theD; distribution (i.e. for these industries we impdsgg; = 0).**

2 In principle, this assumption would be violatedfdr example, by increasing dismissals in EPL-bigd
industries EPL reforms expanded the supply of labiouother industries, whose employment would
therefore grow. In practice, however, these gererplilibrium effects tend to be negligiblésing multiple
identification strategies, Bassanini and Garnefd & find no long-run effect of EPL for regular ¢@tts on
either job-to-jobless separations or job-to-jobsaatailing a change of industry. Replicating thelgsis of
equation (2) using Bassanini and Garnero’s dataseparations suggests that 73% of the increase in
separations following a flexibility-enhancing ERtfarms is due to job-to-job separations within Haene
industry, while only 6% is due to transitions inviolg an industry change (transitions are definedran
one-year horizon).
2L As a further, indirect test of whether generaliffopium mechanisms offset the direct impact of
EPL reforms, in the following section 4.3 we comgpahe signs of the aggregate employment effects
computed with the interaction model (2) with thaseestimated using a regression-discontinuity aggro
on high-frequency aggregate unemployment dataerfgal equilibrium mechanisms were relevant, the tw
exercises should lead to very different conclusiomshe labour market consequences of EPL reforims.
does not turn out to be the case.
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The economy-wide short-term effect computed foltoyvihis procedure is plotted in Panel
A of Figure 3. Aggregate employment is estimatethtoby 0.32% on impact, reach a cumulative
loss of 0.48% about one year after the reform, stad recovering afterwards. Consistently with
the idea that employment losses would tend to natdewage claims, Panel B shows that EPL
reforms also have small negative short-term coresgzgs on average wages, which fall by 0.44%
the year following the implementation of the polféy

In the interaction model (2), identification reasrthat no omitted factor impacts on
performance in a way that varies monotonically witdustry-specific US dismissal rates. This
assumption can be tested in the case of relevasgnadble policies and institutions. Appendix
Table A3 shows results obtained by re-estimatingaggn (2) replacindg-E and PR with dummies
for reforms of the following labour market policiaad institutions: unemployment benefit, average
gross replacement rate, collective bargaining @mesr collective bargaining coordination, the
average labour tax wedge and the index of employpretection legislation on temporary contracts
(EPT)? As expected, none of the interactions of thesermetlummies with the US dismissal rate is
significantly associated with changes in employmevttich provides empirical support for the
identification assumption.

The Appendix also reports a host of robustnesskshetthe baseline estimates including
estimating the restricted and continuous specitinat
(AEgj = 0oDjAEPLct + Yoy (0xDAEPLcr— + prAEgjt—k) + Xjed + Vet + Vit + Ve + &), Which
is akin to that estimated in the case of PMR (salelél A4¥* or changing the sample excluding
countries one-by-one (see Appendix Figure &3).

Interaction with business cycle and labor market dalism As suggested by basic
models with adjustment costs, the employment lodsesn EPL reforms are larger and
longer-lasting in downturns than uptufighis is again obtained by interacting the refoariable
with the year-on-year change in the output gap,surea at the time when the reform was
implemented (see appendix Table A6, Panel A). Resulggest that a reform implemented when
the output gap falls — i.e. in a downturn — induaesemployment contraction that is twice as large
as in the case of upturns, and persists for at Bgsars before becoming statistically insignifica
(Figure 4). Taking estimates at face value, anageereform undertaken when the output gap is
falling by 1 percentage point induces employmentalb by 0.7% after 2 years. Interestingly, a
similar exercise interacting EPL reforms with thed| (as opposed to the change) of the output gap
yielded no significant results, suggesting that tivbe the economy is contracting or expanding
matters more than its distance to potential. Putthear way, reforms implemented when the

22 The underlying specification is similar to (2) ept for the introduction of controls for compositi
effects adding the share of the low educated inirttastry workforce and the contemporaneous chamge
industry employment in column 2. The correspondistimation results are reported in Appendix Talde A
8 These variables are those typically included igragate unemployment studies (e.g. Blanchard and
Wolfers, 2000, Nickell et al., 2005, Bassanini &dval, 2009).
4 This is contingent on accounting the 1994 Spareftrm as an outlier. As discussed in OECD (2088),
corresponding fall in the OECD indicator is an mut(-1.19 points; the second-highest change being.4
points) that clearly overstates the actual extéttiereform.
% The effect of the reform is remarkably stable @toghen removing of Spain or Netherlands (when it
significantly increase), and Denmark or Slovakidhgw it tends towards zero). Excluding simultanepusl
countries at both ends of the spectrum confirmdb#seline result, however.
% Standard adjustment-cost models would suggestttteashare of unprofitable jobs that survives only
because of high firing costs is larger in downtuleading to greater job destruction when theséscae
lifted (see e.g. Cahuc and Zylberberg, 2004; antti@tore et al., 2016 for a recent contribution).
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economy is starting to recover but still plaguedhiigh cyclical unemployment are less harmful
than reforms implemented when the output is abaterpial but the gap is falling.

The above evidence is consistent with the ideafthaf) costs induce employers to hoard
labour in bad times. In dual labour markets, howeeeployers have a strong incentive to use
fixed-term contracts for positions that become ofifable when the firm is hit by a negative
idiosyncratic shock. Because flexibility-enhanciBBL reforms affecting regulations for regular
contracts do not alter the incentive to terminatagorary contracts, their short-term impact on job
destruction can be expected to be limited in vegngented labour marketsThe impulse response
functions plotted in Figure 5 suggests that thisndeed the case. EPL reforms have negligible
effects if the share is around 15% (that is 5% altbe sample median, see Panel A) and sizable (-
1.1% one year after the reform, Panel B) if itnsuend 5%. Detailed estimation results are reported
in Appendix Table A6, panel B.

4.3 Supportive evidence from three case studies

The labour market reforms implemented in Estoniay(2009), Spain (February 2012) and
Slovenia (April 2013) allow testing the previousuls by means of very different estimation
approach and data. They all implied sizable, ore-shanges in EPL for regular contrdgtshus
lending themselves to a regression time-discorin@ipproach on high-frequency déta.
Moreover, they were implemented at different phasethe business cycle (the onset of a large
downturn in Estonia, and at or close to the ctigisigh in Slovenia and Spain), and in countries
featuring different shares of fixed-term contra@siong the smallest in Estonia, and close to the
largest in Slovenia and Spain) both in terms otlgtoand as regards hiring patterns (Appendix
Figure A4).

Based on the evidence presented in section 4.2youkl expect the labor market costs of
the reform to be highest in Estonia than in Sloaewid Spain.

Table 7 presents results obtained estimating aessgm-discontinuity model looking at
average unemployment as the outcome variable. Gonali on observable controls and"adsder
polynomial time trend, the unemployment rate inseeaby nearly of 2 percentage points (or, of
about 15%) in Estonia, against 0.5 points in tleead Slovenia; unemployment did not change in
Spain® Interestingly, most of the increase in unemploymeas concentrated in the first year of
implementation, becoming statistically insignificamthe second.

These results are confirmed if excluding 3 calendanths around (or up to 10 months
before) the reform, to account for possible thré&shoanipulation — e.g. employers postponing
dismissals between the announcement and implerr@mtait the reform (see Appendix Table A7
for detailed results for each country). Moreovdacpbo experiments fictitiously anticipating the
date of the reform by 3 months suggest that themattd coefficients are not capturing changes in
omitted variables.

"In the long run, however, flexibility-enhancing EReforms affecting regulations for regular, opemted
contracts are typically found to reduce dualisne (4. Lepage-Saucier et al., 2013)
% They are all included among the 10 largest episdifeterms of changes in the corresponding OECD
indicator) since 1998.
2 |n the case of Spain, the EPL reform was coupléti & simultaneous decentralisation of collective
bargaining. The regression-discontinuity approastpted here estimates, therefore, the joint efiédioth
reforms. By contrast, there were no major concamhiteforms in the other two countries.
% The findings are consistent with the evaluatiohslalk (2013), who found that separations incremsse
than hires in Estonia immediately after the refoamg Izquierdo et al. (2013) and Puente and FA@13R
who showed that employment levels did not worséer dfie Spanish reform.
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In the case of Estonia, additional evidence caalttained using other Baltic countries as a
control group, estimating a difference-in-differenmodel (in particular Lithuania, see Malk,
2013)' To properly account for relevant compositionaket§ (e.g. due to the extremely different
incidence of immigration in the two countries, ingn@ints being at higher risk of unemployment in
recessions) individual data from the European Lalbauice Survey are used to estimate a probit
model on the joint sample. In the model, the prdiglof being unemployed in a given month is
expressed as a function of a large set of indiVidunal aggregate covariates and is allowed to
diverge between the two countries in the aftermatththe refornt* Results show that the
unemployment probability increased by 1.5-percesagint the two years following the reform
(see Appendix Table A8, and the corresponding fmtaletails), a figure strikingly close to that
estimated using aggregate unemployment figuresiamahple regression-discontinuity design.

As in the previous case, these findings are rotustxcluding observations close to the
date of reform enforcement, controlling for polyriahtime trends or including also Latvia in the
control group (see Appendix Table A8). Moreoveplacebo experiment in which the date of the
reform is fictitiously anticipated by 3 months yslan insignificant estimate coefficient.

5. Conclusion

We investigated the short term effects of reforinat tease anti-competitive product market
regulation and employment protection legislatiording that both can entail significant short term
employment losses. The losses are higher whendli&igs are introduced during downswings,
when their political cost may appear lower, but mgmaller and statistically insignificant when
reforms are implemented during upswings. Moreoveforms of dismissal legislation have no
adverse effects in segmented labour markets — tthsee this type of reform is often considered
to be the most needed (see e.g. Boeri and Jimdéi®)2While not immune from estimation

concerns, our core findings prove fairly robusatoample set of tests, and confirm the idea tleat th
adjustments triggered by flexibility enhancing refis may be significantly hindered by product or
labor market frictions.

Exploring more in detail the mechanics of such simjients would be extremely important. Using
detailed firm level data would allow, for examplstudying employment decisions of both
incumbents and entrants following market dereguoitatit would also make possible to characterize
the losers from the product and labour market ne$oin terms of traits as age, skill, tenure at firm
and start assessing the distributional implicatioihseforms, over and above their average effects.
This would in turn help understanding which polioyeasures would be more effective in
attenuating the losses.

%1 Using Lithuania as a control for reform implemehte Estonia can be justified on several groundsthB
countries are small open economies with the saaudiny partners, and display a similar evolutiorrex]
GDP, industrial production and retail turnover refand after July 2009. Before the reform, theyewer
characterised by very similar trends in unemployasnwell as stocks and flows of temporary congréste
Appendix Fig. A4). Finally, no significant changas labour market policies and institutions occuriad
Lithuania over the period considered.
%2 See the note to Appendix Table A8 for detailstengpecifications.
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Figures

Figure 1. Competition-enhancing reforms and employment in netork industries

Estimated cumulative change in industry employnugnto 4 years following the reform, in percentage
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Notes: The chart reports point estimates and 90%-condiééntervals of the cumulated employment effecPbfR reforms lowering
entry barriers. Estimates refer to the case ofanelowering the OECD indicator of regulatory bars to entry in network industries
(Energy, Transport and Communication, ETCR) by jpoiet. Employment levels before the reform are radised to 0. The underlying
parameters are estimated allowing employment gramvitach network industry to depend on lagged wbfendustry regulation as
well as on lagged employment changes. Confiderteevisls are obtained by clustering errors on coesmind industries.
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Figure 2. The employment effects of competition-enhancing refms in upturns and downturns

Estimated cumulative change in industry employnugnto 4 years following the reform, in percentage

A. Economic upturn
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Notes: The chart reports point estimates and 90%-condidéntervals of the cumulated employment effecPBfR reforms lowering
entry barriers. Estimates refer to the case ofamelowering the OECD indicator of PMR in netwaridustries (Energy, Transport and
Communication, ETCR) by one point. Employment |Ieustfore the reform are normalised to 0, and timecoporaneous effect of the
reform (Bo) is set to 0, as in Panel A of Figure 3.1. Theaulythg parameters are estimated allowing employngeowth in each
network industry to depend on lagged values of sitrguregulation as well as on lagged employmentngba. Panel A plots
the employment effects of reforms implemented as dbtput gap grows by 1 percentage point (i.e. ghewth rate of output
is 1 percentage point larger than the growth obpidal output, indicating an economic upturn). Pdheefers to periods when the
output gap falls by 1 percentage point (indicatimgeconomic downturn). Confidence intervals areiolkt by clustering errors on
countries and industries.
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Figure 3. The impact of flexibility-enhancing EPL reforms on aggegate employment

Estimated cumulative change in business-sectorampnt up to 4 years following the reform, in pertege
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Notes: The chart reports point estimates and 90%-condieléntervals of the cumulated effect of changesritployment protection
legislation (EPL) for regular contracts on (i) waged salary employment levels and (i) average wdgeels in the
non-agricultural/non-mining business sector. Battineates are obtained estimating model (2), witklebefore the reform normalised
to 0. The wage regression further controls for cositipnal effects adding the share of the low-etiett@n the industry workforce and
the change in industry employment. Estimates teféne effect of an indicator variable taking valuerhen the quantitative indicator of
EPL for regular contracts decreases and 0 otherWtsey can therefore be interpreted as the effeatftexibility-enhancing reform of
an average size (reducing the indicator by 0.2tppifEstimates are obtained by assuming that, ¢h ealustry, the impact of EPL is
greater, the greater the US dismissal rate initicstry. Business-sector aggregation is obtairyedsdsuming that EPL reforms would
have no short-term effect on employment in an hygiital industry whose US dismissal rate would dpeaéto or lower than the first
quartile of the distribution. Confidence interval® obtained by clustering errors on countriesiaddstries.
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Figure 4. Flexibility-enhancing EPL reforms and employment in dfferent stages of the business-cycle
Estimated cumulated change of business-sector gmplat up to 4 years since the reform, in percentage
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Notes: The charts report point estimates and 90%-conéiééntervals of the cumulative effect of change®rnmployment protection
legislation (EPL) for regular contracts on averaggge and salary employment in the non-agricultnosl/mining business-sector,
obtained from difference-in-difference estimatavith levels before the reform normalised to 0. Earait upturn (economic downturn)
stands for a scenario in which the output gap wawigg (falling) by 1 percentage point at the tiofehe reform. Estimates refer to the
effect of an indicator variable taking value 1 whhe quantitative indicator of EPL for regular amats decreases and 0 otherwise.
They can therefore be interpreted as the effeatft#xibility-enhancing reform of an average simed(icing the indicator by 0.2 points).
Estimates are obtained by assuming that, in eattrstry, the impact of EPL is greater, the gredterdS dismissal rate in that industry.
Business-sector aggregation is obtained by assuithiag EPL reforms would have no short-term effent @mployment in an
hypothetical industry whose US dismissal rate wdrddequal to or lower than the first quartile o tistribution. Interaction terms
between EPL reform dummies and changes in the bggpuare included in the specifications and usddfer the effects reported in
different panels. Confidence intervals are obtaimgdlustering errors on countries and industries.
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Figure 5. Incidence of fixed-term contracts flexibility-enhancing EPL reforms and employment

Estimated cumulative change of business-sector@mmnt up to 4 years following the reform, in pertege
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Notes: The charts report point estimates and 90%-condieléntervals of the cumulative effect of change®nmployment protection
legislation (EPL) for regular contracts on averaggge and salary employment in the non-agricultmoal/mining business-sector,
obtained from difference-in-difference estimatoséth levels before the reform normalised to O. fasties refer to the effect of an
indicator variable taking value 1 when the quatitiGaindicator of EPL for regular contracts dece=sasand 0 otherwise. They can
therefore be interpreted as the effect of a fléikjpenhancing reform of an average size (reduding indicator by 0.2 points).
Interaction terms between EPL reform dummies amdaterage share of fixed-term contracts in wage satary employment are
included in the specifications and used to infer éffects reported in the different panels. Estasatre obtained by assuming that, in
each industry, the impact of EPL is greater, tleatgr the US dismissal rate in that industry. Bessrsector aggregation is obtained by
assuming that EPL reforms would have no short-teffect on employment in a hypothetical industry esadJS dismissal rate would
be equal to or lower than the first quartile of thstribution. Incidence of fixed-term contractdisfined as the share of these contracts
in wage and salary employment. Its median, compatedll observations in the sample, is 10.35%. fHigialism” corresponds to 5
percentage points above the median. “Low dualisn® percentage points below. Confidence intervahtained by clustering errors
on countries and industries.
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Tables

Table 1. The short-run effect of deregulation in network industries
(1) (2) (3) (4) (5)
A BE; 0.0066** 0.0074*** 0.0071***
(0.0026) (0.0025) (0.0025)
A BEgia 0.0068* 0.0061* 0.0061* 0.0070*
(0.0035) (0.0034) (0.0034) (0.0037)
A BEi 0.0013 0.0022 0.0017
(0.0031) (0.0031) (0.0033)
A BE 3 0.0026
(0.0034)
Alog Etq 0.0459 0.0460
(0.0522) (0.0520)
Alog Eg., -0.1226* -0.1264**
(0.0617) (0.0608)
Observations 1891 1833 1753 1753 1695
R-squared 0.650 0.650 0.646 0.649 0.642

Note: The dependent variable is the yearly growth rétetal employment in network industries computedsdJKLEMS (1975-2007)
data. The estimates refer to alternative specifinatof model (2). Coefficients in columns 1 torgé abtained weighting observations
with the industry employment share in the countiakén on average between 1975 and 2007). All dpatidns account for
country-by-industry, country-by-time and industry-time dummies. Standard errors, adjusted for etirgg at the country-by-industry
level, in parentheses. *** ** and * denote coeféints significantly different from zero at 99%,%5nd 90% confidence level,
respectively.

Table 2. Robustness to including forward terms
(1) (2) (3) (4) (5)
A BE; 0.0067** 0.0074%*** 0.0072%**
(0.0026) (0.0026) (0.0026)
A BEgq 0.0066* 0.0057* 0.0057* 0.0068*
(0.0033) (0.0032) (0.0033) (0.0035)
A BE 41 -0.0006 0.0002 -0.0001 -0.0000 0.0007
(0.0031)  (0.0031) (0.0029) (0.0029) (0.0030)
Observations 1822 1764 1684 1684 1626
R-squared 0.654 0.654 0.649 0.652 0.645

Note: The dependent variable is the yearly growth rdtéotal employment in network industries computed BUKLEMS data.
The estimates are obtained augmenting the spefisain Table 1 with a forward termARE,; .. ). Coefficients in columns 1 to 5 are
obtained weighting observations with the industmp®yment share in the country (taken on averagedsn 1975 and 2007). All
specifications account for country-by-industry, sy-by-time and industry-by-time dummies. Standenwrs, adjusted for clustering
at the country-by-industry level, in parenthese¥, **, and * denote coefficients significantly dérent from zero at 99%, 95% and
90% confidence level, respectively.
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Table 3. Granger-causality tests of reverse causality

Not including Including
Alog Employmentt) Alog Employmentt)
(1) (2)
F-test omlog Employmentt1) 0,19 0,2
F-test om\log Employmentt2) 2,39 1,94
F-test, cumulative impact 0,54 0,38

Note: The table presents F-tests of the coefficienthefirst two lags of employment growthH; ,_,andAE,;,_,) in models where the
change in Barriers to entryABE,;) is the dependent variable. The full specificatiafso includes two lags ORABE_;
country-by-industry, country-by-time and industry-ime dummies. “F-test, cumulative impact” is fitve F-test on the sum of both
laggedAlog Employment coefficients. F-statistics are distted as F(1,68) under the null (test statistiesadbtained by clustering errors
at the country-by-industry level). None of the npd statistics is significant at standard levels.

Table 4.Robustness to specification and sensitivity tests

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Baseline Int. Inputs V. Added Both Pub. Own. Spillover Dep. Emp Unweighted

A BEg; 0.0074**  0.0078**  0.0077**  0.0080**  0.0077**  0.0076**  -0.0019  0.0066**
(0.0025) (0.0025) (0.0026) (0.0025) (0.0025) (0.0025)  (0.0085) (0.0032)
A BEgs 0.0061* 0.0061* 0.0062* 0.0062* 0.0062* 0.0065*  0.0092* 0.0062*
(0.0034) (0.0034) (0.0034) (0.0033) (0.0034) (0.0034)  (0.0048) (0.0032)
A BEg- 0.0022 0.0024 0.0024 0.0025 0.0024 0.0032  0.0043 0.0009

(0.0031) (0.0031) (0.0031) (0.0031) (0.0031) (0.0031)  (0.0037) (0.0033)

Alog E iy 0.0460 0.0455 0.0456 0.0453 0.0459 0.0389  0.0163 0.0170
(0.0520) (0.0522) (0.0518)  (0.0520)  (0.0523) (0.0516)  (0.0517) (0.0454)
Alog Egirp -0.1264*  -0.1190%*  -0.1275%*  -0.1204*  -0.1284**  -0.1323* -0.1855%*  -0.1442**

(0.0608) (0.0595) (0.0606)  (0.0592)  (0.0614) (0.0606)  (0.0833) (0.0566)

Observations 1753 1753 1753 1753 1753 1753 1213 1,753
R-squared 0.649 0.651 0.650 0.652 0.650 0.652 0.582 0.574

Note The dependent variable is the yearly growth odtetal employment in network industries computedEUKLEMS (1975 2007)
data, except in column 7 where it is wage and gaarployment. The estimates refer to alternativecsjcations of model (2). All
coefficients are obtained weighting observatiorthwie industry employment share in the countrigteon average between 1975 and
2007), except for column 8 which presents OLS. 3pecifications in columns 2 and 3 include the coperaneous industry-level
growth rate of intermediate inputs and real valddeal (column 4 has both). Column 5 accounts fongés in the degree of public
ownership (variable PUB OWN in the ETCR database)column 6 the specification augmented WWABE,;, = }._; Exp; _; *
FBFEc—it, whereExp, are coefficients from the US Inverse Leontief Mameasuring how many units of inptt(e.g. energy) are
required (at any stage of the value chain) to peedane additional unit for final demand in netwarklustryi (transport). All
specifications account for country-by-industry, sty-by-time and industry-by-time dummies. Standanwrs, adjusted for clustering
at the country-by-industry level, in parenthese¥, **, and * denote coefficients significantly dérent from zero at 99%, 95% and
90% confidence level, respectively.
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Table 5. The short-run effects of lowering dismissal costsnroemployment

Base sample Extended sample  Base sample, unweighted
1) 2 (3) (4) (%) (6)

FE*DR -0.0029*  _0.0030*| -0.0031** -0.0033*| -0.0032** -0.0033*

(0,0016)  (0,0017)| (0,0014) (0,0015) (0,0016) (0,0017)
FE.,*DR -0.0009  -0.0009| -0.0004  -0.0006 0.0018 0.0020

(0,0016)  (0,0014)| (0,0017) (0,0014) (0,0020) (0,0020)
FE.,*DR 0.0009 0.0008 0.0003 0.0003 0.0012 0.0014

(0,0016)  (0,0014)| (0,0013) (0,0014) (0,0014) (0,0013)
FE.s*DR 0.0001 0.0005 -0.0007

(0,0014) (0.0018) (0,0016)
Observations 7.590 8.052 9.091 9.574 7.590 8.052
R-squared 0.532 0.510 0.529 0.524 0.399 0.390

Notes Dependent variables is changes in log wage andysataployment. FE: dummy variable for flexibilitydeancing reforms of
EPL for regular contracts; DR: industry-level USrdissal rate (in %). All specifications control fags of changes in log employment
(same number as for FE*DR), changes in the outpptajd a dummy for protection-raising EPL reforimstlf interacted with DR and
also including the same number of lags as for FE*BRwell as country-by-time, industry-by-time aswlintry-by-industry dummies.
In columns 1 to 4 the observations are weightedhieyaverage industry share in the country’s noreafgjural/non-mining business
sector. The base sample is the EUKLEMS sample (P885); the extended sample is the combined EUKLESI8N sample
(1985-2012). Standard errors, adjusted for clusgesit the country-by-industry level, in parenthe&&s **, and * denote coefficients
significantly different from zero at 99%, 95% ar(@$® confidence level, respectively.

Table 7. Recent EPL reforms and unemployment

Estimated average effect within 2 years from tlierre in percentage points

Estonia Slovenia Spain
) . 1.92%** 0.55* 0.08
Estimated average effect (% points)
(0.58) (0.29) (0.62)
Observations 84 84 84
R-squared 0.995 0.990 0.997

Notes: The dependent variable is the standardised unemployment rate. Estimates based on regression-discontinuity models
fitted on monthly data from Eurostat, Instituto Nacional de Estadistica (INE) and Statistical Office of the Republic of Slovenia
(SORS). Each specification controls for the 3-month-lagged industrial production and retail turnover indexes, a 5" order
polynomial time trend (heterogeneous between the pre- and post-reform period) and month dummies. Robust standard
errors are in parentheses. ***, ** * statistically significant at 1%; 5% and 10% levels respectively
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APPENDIX Al: ADDITIONAL RESULTS

Al.1 Additional Figures
Figure Al. Competition-enhancing reforms and wages in networkndustries

Estimated cumulated change in industry wages dipuioyears since the reform, in percentage
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Note: The chart reports point estimates and 90%-condidentervals of the cumulated effect of reforms dowg entry barriers in
network industries on average industry wage. Edémaefer to the case of a reform lowering the OEfdicator of regulation in
Energy, Transport and Communication (ETCR) by ooitp Wage levels before the reform are normalised. The underlying
parameters are estimated allowing wage growth ¢h eatwork industry to depend on lagged valuesadistry regulation as well as on
lagged wage changes. The workforce compositioedsunted for by the share of the low-educated tial teours worked, and changes
in industry employment. Confidence intervals artaoted by clustering errors on countries and ikt

Figure A2. Competition-enhancing reforms and employment in netork industries
Robustness to varying the country sample

Estimated cumulated change in industry employnteeetyears after the reform, in percentage
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Note: The chart reports point estimates and 90%-condieléntervals of the cumulated employment effecPbR reforms lowering
entry barriers three years after the reform. Theeli@e estimate, reported in the top panel of [EduKat year 3), is represented by a
dotted line. Each diamond indicates the correspandalue estimated dropping from the sample thentrpundicated in the X-axis.
Estimates refer to the case of a reform lowering @ECD indicator of PMR in network industries (Emer Transport and
Communication, ETCR) by one point. The underlyiraggmeters are estimated from model (1). Confidémeevals are obtained by
clustering errors on countries and industries.
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Figure A3. Flexibility-enhancing EPL reforms and employment: Rdustness to varying the country sample

Estimated cumulative change in wage-and salarynkessisector employment one year after the reforpeicentage
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Notes: The chart reports point estimates and 90%-conéiééntervals of the cumulative effect of change®rnmployment protection
legislation (EPL) for regular contracts on wage aadary employment levels in the non-agricultu@hmining business sector
one year after the reform. Employment levels befbeereform normalised to 0. Each diamond indic#teseffect estimated dropping
from the sample the country indicated in the X-afistimates refer to the effect of an indicatorialale taking value 1 when the
quantitative indicator of EPL for regular contrackscreases and 0 otherwise. They can thereforatbepieted as the effect of a
flexibility-enhancing reform of an average sizedreing the indicator by 0.2 points). Estimates abtained by assuming that, in each
industry, the impact of EPL is greater, the gre#ter US dismissal rate in that industry. Busine=stes aggregation is obtained by
assuming that EPL reforms would have no short-teffect on employment in a hypothetical industry esadJS dismissal rate would
be equal to or lower than the first quartile of thistribution. Confidence intervals are obtainedchystering errors on countries and
industries.

Figure A4.Incidence of fixed-term contracts in total wage andalary employment and new hires

Percentage of wage and salary employees with d-fimen contract, 2006-2007 and 2011-2012
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Notes: calculations based on OECD Labour Force Statifmtabase and EU LFS microdata. Estonia, SlovemiaSpain, the case
studies examined in section 4.3, are indicatedi&dgkidiamonds.
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Al.2 Additional Tables

Table A1 The short-run effect of deregulation in upturns anddownturns

WLS WLS WLS WLS WLS

(1) (2) (3) (4) (5)
A BE;: 0.0069*** 0.0077*** 0.0077***
(0.0026) (0.0026) (0.0026)
A BE 4 0.0056* 0.0050 0.0050 0.0058*
(0.0030) (0.0030) (0.0030) (0.0032)
A BE; 0.0027 0.0036 0.0033
(0.0029) (0.0028) (0.0031)
A BE i3 0.0025
(0.0033)
A BE * AOG -0.0003 -0.0001 -0.0002
(0.0014) (0.0013) (0.0014)
A BE * AOG (t-1) -0.0026** -0.0028** -0.0028** -0.0027*
(0.0013) (0.0013) (0.0014) (0.0014)
A BE * AOG (t-2) 0.0009 0.0008 0.0005
(0.0016) (0.0017) (0.0018)
A BE * AOG (t-3) 0.0000
(0.0019)
Observations 1750 1684 1618 1618 1552
R-squared 0.646 0.647 0.661 0.664 0.660

Note The dependent variable is the yearly growth cdtetal employment in network industries computedEUKLEMS data (1975-
2007). The estimates refer to alternative spedtifina of model (1), augmented with the interactlmtween (current and lagged)
changes in BE and (current and lagged) changéw®ioutput gapAOG). The output gap is defined as the difference betwcurrent
and potential output, so its first difference issitige in upturns, and negative during downturneefficients in columns 1 to 5 are
obtained weighting observations with the industrgp®oyment share in the country (taken on averagevdem 1975 and 2007).
Standard errors, adjusted for clustering at thentgtby-industry level, in parentheses. ***, ** drf denote coefficients significantly
different from zero at 99%, 95% and 90% confidelewel, respectively.

Table A2. The short-run effect of deregulation in network induwstries (1975-2012)

WLS WLS WLS WLS WLS
(1) (2) (3) (4) (5)
A BE; 0.0059** 0.0067*** 0.0062**
(0.0025) (0.0025) (0.0025)
A BE i 0.0067* 0.0065* 0.0064* 0.0070*
(0.0036) (0.0035) (0.0036) (0.0038)
A BE:, 0.0020 0.0027 0.0020
(0.0030) (0.0029) (0.0032)
A BEgi3 0.0042
(0.0036)
Alog Egieq 0.0459 0.0460
(0.0622) (0.0616)
Alog Egip -0.1126* -0.1154*
(0.0630) (0.0625)
Observations 2012 1962 1877 1876 1849
R-squared 0.629 0.628 0.623 0.624 0.618

Note: The dependent variable is the yearly growth rdtéotal employment in network industries computed @ sample obtained
collating EUKLEMS and STAN data (1975-2012). Theireates refer to alternative specifications of niodg. Coefficients are
obtained weighting observations with the industrgp®yment share in the country (taken on averagevdsn 1975 and 2007).
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Standard errors, adjusted for clustering at thentgtby-industry level, in parentheses. ***, ** drf denote coefficients significantly
different from zero at 99%, 95% and 90% confidelevel, respectively.

Table A3. Other institutional reforms

Unemployment

Collective bargaining  Collective bargaining

benefits gross N Tax wedge EPT
coverage coordination
replacement rate

(1) (2) (3) (4) (5)
R{*DR -0.0029 -0.0015 -0.0031 -0.0019 -0.0009
(-1.42) (-1.13) (-1.13) (-1.26) (-0.76)
Rt1*DR 0.0005 0.0003 0.0008 -0.0008 -0.0009
(0.15) (0.22) (0.39) (-0.57) (-0.69)
R2*DR -0.0015 0.0035 0.0005 0.0008 0.0008
(-0.46) (1.47) (0.28) (0.48) (0.59)
Ri3*DR 0.0025 -0.0036 -0.0010 0.0026 0.0001
(0.78) (-1.26) (-0.64) (1.63) (0.07)
Observations 7,062 5,214 7,590 6,402 7,590
R-squared 0.583 0.604 0.532 0.601 0.531

Notes: The dependent variable is the yearly growth rateage and salary employment. R(t): dummy varidbteflexibility-enhancing
reforms of the policy/institutions indicated in tbelumn title; DR: industry-level US dismissal rdte %). All specifications control for
changes in the output gap and for protection-rgiséforms of the policy/ institutions indicatedtire column title (both interacted with DR;
3 lags of each are also included), 3 lags of cleimg®g employment as well as country-by-time uistty-by-time and country-by-industry
dummies. Unemployment benefit gross replacemeat aatrage coverage of collective bargaining aadterage labour tax wedge are in
percentage. Coordination is measured by the ICTW&&X, varying between 1 and 5 from the least éontiost coordinated. EPT indicates
the regulation on hiring on temporary contracts isnuieasured by the OECD EPT indicator varying betwO and 6 from the least to the
most restrictive. The observations are weightetheyaverage industry share in the country’s noicalgural/non-mining business sector.
T-statistics, adjusted for clustering at the coubi-industry level, in parentheses.

Table A4. Quantitative EPL indicators

Base Base Extended
sample, sample, sample,
WLS OoLS WLS
(1) (2) (3)
SFE t*DR -0.0206***  -0.0180** -0.0244***
(-2.92) (-2.10) (-3.49)
SFE t-1*DR -0.0054 0.0109 -0.0037
(-0.50) (0.85) (-0.41)
SFE t-2*DR -0.0036 0.0060 -0.0041
(-0.34) (0.71) (-0.41)
SFE t-3*DR 0.0050 0.0047 0.0062
(0.63) (0.65) (0.56)
Observations 7.172 7.172 8.629
0,521 0,393 0,515

R-squared

Notes: The dependent variable is the yearly growth rateape and salary employment.

SFE: size of flexibility-enhancing EPL reforms measl as absolute change in EPL for
regular contracts if negative and 0 otherwise; Didustry-level US dismissal rate (in %).
All specifications control for changes in the outgap and size of protection-raising EPL
reforms (both interacted with DR; 3 lags of eaghalso included), 3 lags of changes in log
employment as well as country-by-time, industrytiojye and country-by-industry
dummies. Observations from Spain are excluded filtoensample. The observations are
weighted by the average industry share in the egsnhon-agricultural/non-mining
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business sector, except in column 2. The base samsplthe EUKLEMS sample
(1985-2007); the extended sample is the combine®&LBMS-STAN sample (1985-
2012). T-statistics, adjusted for clustering at¢bantry-by-industry level, in parentheses.
** x* and * denote coefficients significantly fferent from zero at 99%, 95% and 90%
confidence level, respectively.

Table A5. The short-run effects of lower dismissal costs onages

Log Wage

Employment Unweighted

Base composition  (OLS)
1) (2) 3)

FE*DR -0.0005 -0.0014 0.0007

(0,0016)  (0,0012)  (0,0013)
FE..*DR -0.0023*  -0.0022*  -0.0023*

(0,0012)  (0,0012)  (0,0013)
FE.2*'DR -0.0003 0.0000 -0.0021

(0,0013) (0,001)  (0,0016)
FE.s*DR 0.0013 0.0002 0.0002

(0,0016)  (0,0020)  (0,0014)

Observations 7.590 6.622 7.590
R-squared 0.369 0,434 0.290

Notes Dependent variable in columns 1 to 3 are chanyésy average wage; in column 4 it is percentdu@e of workers with less
than upper secondary education in hours worked.deBimy variable for flexibility-enhancing reform$ BPL for regular contracts;
DR: industry-level US dismissal rate (in %). Allegjifications control for lags of changes in log émyment (same number as for
FE*DR), changes in the output gap and a dummy fotegtion-raising EPL reforms (both interacted wilR and also including the
same number of lags as for FE*DR) as well as cgtngrtime, industry-by-time and country-by-industtymmies. The specification of
Column 6 also controls for the change in the ldbariof wage and salary employment and of the sbilew-educated employees in
hours worked. The observations in columns 1 and r@ weighted by the average industry share in thentgs
non-agricultural/non-mining business sector. Thea is the EUKLEMS sample (1985-2007). Standardrey adjusted for clustering
at the country by-industry level, in parentheses.**, and * denote coefficients significantly défent from zero at 99%, 95% and 90%
confidence level, respectively.
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Table A6. Interactions with the business cycle and labour maet dualism

| Panel A | Panel B
The interaction variable (INT) is:
| Output gap ©G) | Share of temporary contrac8HT)
Dep var is: Employment  Wage Lo;/\rl]srdeuc Employment Wage Lo;/\r/];deuc
FE*DR -0.0030* -0.0006 -0.0022 -0.0031 0.0001 0.0795
(-1.77) (-0.33) (-0.05) (-1.63) (0.09) (1.38)
FE{,*DR -0.0010 -0.0023* 0.0488 -0.0004 -0.0030** 0.0919**
(-0.60) (-1.85) (1.43) (-0.20) (-1.98) (2.02)
FE{,*DR 0.0019 -0.0001 0.0311 0.0019 0.0001 0.1103*
(1.48) (-0.10) (0.77) (1.49) (0.10) (1.81)
FE(3s*DR 0.0002 0.0012 -0.0073 0.0001 0.0015 0.0305
(0.15) (0.81) (-0.15) (0.10) (0.78)  (0.48)
INT; *FE*DR 0.0101 -0.0035 0.0785 0.0056** -0.0027 -0.0089
(1.10) (-0.31) (0.37) (2.34) (-1.54) (-0.15)
INT ¢,*FE (*DR 0.0008 -0.0005 0.1130 0.0031 0.0010 0.0696
(0.07) (-0.06) (0.45) (1.15) (0.68) (1.32)
INT (,*FE (,*DR 0.0227* 0.0039 0.0100 0.0004 -0.0011 0.0789
(1.82) (0.62) (0.03) (0.26) (-0.89) (1.31)
INT (3*FE (3*DR 0.0018 -0.0038 0.2390 0.0017 -0.0021 0.0652
(0.18) (-0.36) (1.13) (1.24) (-1.35)  (0.67)
SloEE e 7590 7590 6424 6226 6226 5060
R-squared 0.532 0.369 0.552 0.506 0.373 0583

Notes:Dependent variables are indicated in column titles yearly growth rate of wage and salary empleymand the yearly growth
rate of average wage, and the percentage sharertiems with less than upper secondary educationoimrs worked. FE: dummy
variable for flexibility-enhancing reforms of EPbrfregular contracts; DR: industry-level US disralsste (in %); OG: output gap (in
%); ShT: Share of fixed-term contracts in wage aathry employment (in %). All specifications comtfor lags of changes in log
employment (same number as for FE*DR), changekdrotitput gap and a dummy for protection-raisingt Efforms (both interacted
with DR and also including the same number of lagsfor FE*DR) as well as country-by-time, indudbgtime and country-by-
industry dummies. Changes in the output gap (irafé)ncluded in cols 1 to 3 and the share of fitexda contracts (in %) in cols 4 to 6.
The observations are weighted by the average indsk@re in the country’s non-agricultural/non-minibusiness sector. The base
sample is the EUKLEMS sample (1985-2007); the edg¢ensample is the combined EUKLEMS-STAN sample $12812). T-

statistics, adjusted for clustering at the coumtyyindustry level, in parentheses. *** ** and *edote coefficients significantly
different from zero at 99%, 95% and 90% confidelevel, respectively.
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Table A7. Recent EPL reforms and unemployment: sensitivity anaisis

Estimated average effect within two years fromréferm in percentage points

A. Estonia
(1) (2) (3) (4) (5)
No season Demogr Business Drop months  Placebo
adjustment cntrls Cycle cntrls around reform  reform
Estimated average effect
(% points) 2.57%* 1.69%** 1.85%** 1.97* 1.22
(2.32) (2.83) (2.76) (1.76) (1.19)
Observations 84 g 84 84 81 84
R-squared 0.991 0.996 0.995 0.996 0.994
B. Slovenia
(1) (2) (3) (4) (5)
No season Demogr Business Drop months  Placebo
adjustment cntrls Cycle cntrls around reform  reform
Estimated average effect
(% points) 1.11%%* 0.50* 0.62* 1.33* -0.04
(2.83) (1.78) (1.89) (1.95) (-0.13)
Observations g 84 84 84 81 84
R-squared 0.987 0.991 0.989 0.990 0.989
C. Spain
(1) (2) (3) (4) (5)
No season Demogr Business  Drop months Placebo
adjustment cntrls Cycle cntrls around reform  reform
Estimated average effect
(% points) 0,34 0,26 -0,29 -0,65 -0,42
(0,49) (0,43) (-0.53) (-0.63) (-0.97)
Observations 84 84 84 81 84
R-squared 0,996 0,997 0,998 0,997 0,997

Notes: The dependent variable is the seasonally-adjustaddardised unemployment rate. Estimates based on
regression-discontinuity models fitted on monthbtad Each specification controls for the 3-montigkd industrial
production and retail turnover indexes, & Brder polynomial time trend (heterogeneous betwten pre- and
post-reform period) and month dummies, except wdiéarently indicated. In column 1, the dependeatiable is not
adjusted for seasonality. In column 2, the shargoath and of women in labour force is includedctiumn 3, indexes

of retail turnover and industrial production arelided as contemporaneous variables. In columinrde tmonths around
the reform date are excluded from the sample. lunao 5, a fictitious reform is hypothesized, oceuyr3 months before

the true reform. Robust t-statistics are in brack&ts **, * statistically significant at 1%; 5% ath 10% levels
respectively.
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Table A8. The 2009 Estonian EPL reform and unemployment: using Liuania as a comparison country

Estimated average effect within two years fromréferm in percentage points
(1) (2) (3) (3) (4) (5)

Drop months

. Add Latvia Business Add time Placebo
Baseline around
as ctrl Cycle cntrls trend reform
reform
Estimated average effect
(% points) 1.49%* 2.33*** 1.83%** 3.35%** 1.51* 1.11
(2.14) (3.46) (3.32) (2.80) (1.90) (1.32)
Observations 166.250 241.267 166.250 166.250 156.040 166.250

Notes:Marginal percentage effects on the probabilitheihg unemployed, obtained by estimating a probii@hwith observations
weighted by cross-sectional weights. Marginal éffere identified by the interaction between a tgqusummy for Estonia and

a dummy for the post-July 2009 period. The basedpeification controls for gender, 3 educationtdiament classes, 15 age classes,
3 classes for the degree of urbanisation, a dunemlgding born in the country of residence, 23 @ader the duration of residence in
the country if foreign born, country dummies, duraesior calendar months, a dummy for the post-J0882eriod and the
3-month-lagged industrial production and retaihturer. In column 1, only Lithuania is used as congga. In column 2, both
Lithuania and Latvia are used. In column 3, logni$ of the industrial production and real turndwethe retail sector are added. In
column 4, a 5th order polynomial in time (monttssincluded. In column 5, three months around tf@medate are excluded from the
sample. In column 6, a fictitious reform is hypatized 3 months before the true reform. Robusttistitss, obtained by adjusting for
clustering on countries and months in parenthé$gst*, * statistically significant at 1%; 5% and 0% levels respectively.
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APPENDIX A2: DETAILED DATA DESCRIPTION

The base sample covers annual data fieWKLEMS for the period 1975-2007, covering
23 OECD countries and 22 non-agricultural/non-ngrwsiness-sector (ISIC rev.3) industries. For
those countries for whicECD STAN data are available, the time coverage of the sarispl
extended to the period 1975-2012 by collating EUKIEdata with data from the last version of
STAN. As this dataset adopts the ISIC rev.4 clasgibn, a mapping has been established by
using employment data at the 3 digit level from EBS (tested on years for which both
classifications are available). Such mapping is dw@v imperfect and breaks in the industry
classification can severely alter the estimatedtsium dynamics; moreover, the extension likely
exacerbated measurement error. Accordingly, in ¢hepter, the collated sample is used only in
sensitivity analyses.

Countries in the sample include: Australia, AastrBelgium, Canada, the Czech
Republic, Denmark, Finland, France, Germany, Greldoagary, Ireland, Italy, Japan, Korea, the
Netherlands, Poland, Portugal, the Slovak RepuBl@ain, Sweden, the United Kingdom and the
United States. In the EPL analysis, the sampleueles the United States (whose dismissal rates
are used as a benchmark) and Korea (because dfflacita).

The PMR analysis exploits the ETCR section of@liegCD PMRdatabase (see Koske et
al., 2015). More specifically, it focuses on thé-$udexes capturing legislated entry barriers and
vertical integration (when applicable), varyingrfr® (lowest regulation) to 6 (highest regulation).
For example, in the case of the electricity indydine indicator of industry-specific entry barger
is the simple average of three sub-indicators awrreg third-party access (free, regulated, no
access), existence of a wholesale pool and minimomsumption threshold that consumers must
exceed in order to be able to choose their elégtreupplier. In the sample, changes in the
indicator have negative sign in around 95% of caBkse than one-sixth of the reform episodes
implied a fall of the index of at least one poititg hypothetical reform used in the paper) in one
year. In one third of the reform episodes in then@a a one point fall is obtained cumulating
changes over two consecutive years. Based on ttiedwogy illustrated in Conway and Nicoletti
(2006), a 1-point reduction in the regulation indexild be obtained, for example by: guaranteeing
regulated third party access (TPA) to the eledyritansmission grid and liberalising the wholesale
market for electricity; allowing free entry to coefjtors in at least some markets in gas
production/import and opening the retail market donsumer choice; removing regulations
restricting the number of competitors allowed tempe a business in national post or other courier
activities; removing restrictions on the numbenufines allowed to operate on domestic routes; or
disallowing professional bodies or representatiséscommercial interests from specifying or
enforcing pricing guidelines or entry regulationsroad transport. In the data, changes by 1 point
or more in the indicator correspond to, for examplee implementation of the British
Telecommunications Act in 1982 (opening a secoxedfilink network in competition with British
Telecom), or the Electricity Act and the unbundliofjthe UK Central Electricity Generating
Board (CEGB) in 1989; the Canadian National Trangpon Act (NTA) and Motor Vehicle
Transport Act (MVTA) of 1988; the Japanese Telecamitation Laws of the late 1980s and the
Australian Telecommunications (Consumer Protecaod Service Standards) Act of 1999; the
2003 French Electricity Law allowing any EU supplie trade on the French territory (and more
broadly the consequences of the EU liberalizatioectives of the electricity and gas markets
adopted since the mid-1990s).

EPL reforms are quantified on the basis of chafmyése indicator of stringency of EPL
for individual dismissals of workers on permanemntcacts from the OECD database on
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Employment Protection Legislatiobnlike the case of product market deregulation, E&fbrms
have historically both lowered and increased thgreke of protection in the labour market. The
implied range of variation in the OECD indicatorEfL stringency for regular contracts, however,
is rather small. All but one reform episodes in ii@n sample (1985-2007) entail a change by less
than 0.4 points in absolute terms. The 1994 Spamfdrm is quantified as lowering the EPL
indicator for individual dismissals by 1.19 pointet, there are reasons to believe this is a clear
overstatement (see OECD, 2013, for a discussidni} Juggested adopting an indicator function,
rather than using the continuous variable. WhenrSpaexcluded from the sample either indicator
yields essentially the same result.

Further data used in robustness checks are sotmmedthe OECD Taxben , Taxing
wages and EPL databases (Unemployment benefit gevegaoss replacement rate, average
collective bargaining coverage, average labourvtagdge and regulation on hiring on temporary
contracts), and the ICTWSS databa@etp://www.uva-aias.net/2Q8for collective bargaining
variables.

In the last section on country specific reforniie standardised unemployment rate is
from the OECDLabour Force Statistic$ndustrial production and retail turnover arenfraational
statistical offices (Eurostat in the case of Estpnihe shares of open ended contracts, youth and
older workers in new contracts are from nationahimistrative sources (SEPE for Spain as well as
SRDAP and IMAD for Slovenia).

Table A9: Descriptive statistics

Panel A. PMR sample: network industries (1975-2007)

Obs. Mean  Std.Dev.
A log employment 1891 .0035 .0426
A log (wage and salary) employment 1351 -.0001 0471
A log average wage (wage and salary employment) 1351 .0185 .0550
A barriers to entry (0-6 scale) 1891 -.1446 .3906
A public ownership (0-6 scale) 1891 -.0696 .2708
A barriers to entry in other network industries (ls®@ighted) 1891 -.0604 .3023
A output gap (%) 1750 .104 1.586
A log intermediate inputs (volume) 1891 .0517 .0921
A log value added (volume) 1891 .0409 .0679

Panel B. EPL sample: business sector industries, manining, non-agricultural (1985-2007)

Obs. Mean Std.Dev.

A log (wage and salary) employment 8976 0.0011 0.0603
A log average wage 8976  0.0178 0.062
A EPL (dismissals of workers on regular contracts) 8976  .0.0091 0.0739
Flexibility enhancing reform dummy (RE 8976  0.3302 1.333
Protection raising reform dummy (BR 8976 0.1143 0.8001
A output gap (%) 8976  0.1569 1.491
Share of fixed-term contracts (%) 7612 11.99 7.079
US Industry dismissal rate (%) 22 5.1810 1.7025
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Notes: Statistics computed on the corresponding full samples. The number of observations actually used in the regressions might be
lower due to inclusion of lag (lead) variables.
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APPENDIX A3. FURTHER ESTIMATION DETAILS

A3.1 Impulse response functionslf a negative short-run employment impact of datation is
established, then a key question from a policy geatve is how long it takes for this negative
effect to be re-absorbed. To explore this issuectiagpter relies on impulse-response functions
projecting the impact of a reform on subsequentleynpent levels. Specifically, the analysis will
focus on impulse-response functions obtained usieglocal-projection estimator developed by
Jorda (2005) and Teulings and Zubanov (2014), widcimore robust to misspecification, in
particular at longer lags, than standard vectororagressive (VAR) recursive estimation
techniques. The algorithm allows estimating the wiated response of the reform implemented at
time t afterr periods CR(7)) by estimating a system ofsimultaneous equations:

h T T
AE, ;) = Z BulBE + Z BulBE,  + 2 SubE,_, +D+eg 3)
f=1 k=0 k=1

for h € (0,7) and then deriving the cumulated impact of therrafas the sum of the coefficients
estimated on the variabl®BE. ;. in each equationiR(t) = X1,-, Bon. Note that, except for the
first term, the right-hand side of this specificatiare those in the previous equation (1). The
variables in the first term on the right-hand s@ézl BrnABE.; 4 5) are introduced to capture the

potentially confounding effects of reforms implertexh after timet. The minimum value of for
which CR(t) is not significantly different from O will indicatthe duration of the employment
impact of reforms.

In computing the impulse response functions of ftilieect impact of PMR reforms,
the contemporaneous effect (i.e. the estimftgd when h=0) is not taken into account in the
baseline analysis to account for its potential insistency due to omitted variable bias. Hence, the
functions only account for the effects of the refoone period ahead (i.e., with h=%).. As
discussed later, this choice turns out to be a aoative one: the employment effects of
deregulation become significantly stronger allowfiogcontemporaneous effects.

A3.2 Regression discontinuity methodsThe short term labour market impact of the thragec
studies examined in section 4.3 is estimated thradigcontinuities in the (seasonally-adjusted)
standardised unemployment rate. The general regnedscontinuity model, estimated on
monthly data, is written as:

5 5
U, =Ytﬁ+dt>R+z/15(t_R)s+ZIusl t>R(t_ R)S+ Dt t&

s=1 s=1

whereu is the unemployment rate at tieR is the date of the refornh,is the indicator function
(which equals 1 after the reform and O befole)stands for monthly dummies. Greek letters are
parameters to be estimated, anid a standard error terrif.is a vector of aggregate confounding
factors, including the logarithms of the industyimbduction and real turnover in the retail sector.
The sample window in these regression-discontinggperiments covers five years before
the reform and two years after (or up to the laawsilable data).

The parameter of interest & A significant estimate for this parameter suggestsignificant
impact of the reform. The key identification asstimp is that, conditional on control variables
labour market performance evolves in a smooth Wayisolate the effect of the reform from that
of the business cycle, the estimation models aistude a polynomial time trends up to the 5th
order. Following standard practice (see e.g. Imbamd Lemieux, 2008; Lee and Card, 2008),
polynomial trends are allowed to differ before afier the reform.
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To validate the empirical model, placebo testsraneby fictitiously setting the value & to some
date preceding (but sufficiently close to) the rafoTo control for possible manipulations around
the threshold, baseline models are re-estimateeixbluding from the sample a 3-month window
centred on the reform date.
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