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1. Introduction

The aim of this paper is to appraise the evolution of the Beveridge Curve 
across twelve European countries from 1980 to 2013 (our choice of countries 
essentially depends on the quality of available data; we come back to this in 
Section 4). Drawing inspiration from Nickell et al. (2003) our analysis sheds 
light upon a wide spectrum of labour-market policies and institutions. In recent 
years the Beveridge Curve has been the object of renewed analytical attention 
(see for instance Bonthuis et al., 2013; Hobijn and Şahin, 2013; Sell and Rein-
isch, 2013; Arpaia et al., 2014). Yet we are not aware of papers dealing with 
the impact of a large set of policies and institutions before and after the recent 
recession, which is believed to have brought about long-lasting changes in 
the world economy. Some papers assess whether the Beveridge Curve shifted 
outwards during the recession, but fairly little is said in the literature about the 
connections between this (eventual) shift and labour institutions and policies. 
Besides, few economists would deny that globalisation has been among the 
fundamental socio-economic phenomena of this turn of century. However, 
very few works considered the role of globalisation as a potential shift factor 
for the Beveridge Curve and there is virtually no direct evidence about the im-
pact of globalisation on the unemployment-vacancies trade-off. In this paper 
we explicitly allow for the impact of globalisation upon the Curve.

The paper has the following structure. In Section 2 we examine some cross-
country empirical literature on the Beveridge Curve, providing motivation to 
our study and some focus for the role of the recession in this context. In Sec-
tion 3 we present the empirical specification, while in section 4 we discuss the 
data used in the econometric analysis. The results are commented in Section 
5, whereas Section 6 contains some concluding remarks.

2. A review of the literature

Nickell et al. (2003) analyse empirically the unemployment patterns in twenty 
OECD countries from the 1960s to the mid-1990s, through a detailed study of 
changes in real wages and unemployment, as well as shifts in the Beveridge 
Curve. They want to ascertain if these shifts can be explained by changes 
in the labour market institutions (unemployment benefit replacement ratio 
and duration index, bargaining coordination, collective bargaining coverage, 
union density, employment protection legislation, labour taxes, homeowner-
ship rate). They find that, as expected, union density, unemployment bene-
fit duration and owner occupation shift the Curve outwards (worsening the 
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trade-off). On the other hand, stricter employment protection shifts it inwards 
(improving the trade-off), possibly because they lead to an increased profes-
sionalization of the personnel function within firms. We shall come back in 
Section 3 to the expected role for institutional variables.

In more recent years the Beveridge Curve has received some analytical 
attention, especially since the inception of the Great Recession. This pheno-
menon is widely believed to have brought about long-lasting changes in the 
world economy. In terms of the Beveridge Curve there may have been an 
outward shift of the curve because hysteresis effects (a deterioration of human 
capital or of the search ability of the unemployed, a negative perception of 
the long-term unemployed on the part of potential employers), or a change in 
the skill demand-mix (low-skilled workers brought in the labour market by an 
added worker effect1) have increased mismatch in the labour market. There 
may also be other channels through which the crisis has changed matching ef-
ficiency: a higher availability of unemployment benefits can have a detrimen-
tal effect on matching efficiency, while stronger active labour market policies 
may actually increase this efficiency.

Contributions to the recent literature include Arpaia and Curci (2010) who 
find that, for European labour markets, there have been moves along rather 
than shifts of the Beveridge Curve. Yet, looking ahead, they surmise that the 
matching efficiency may decrease in countries where structural reallocation 
was already strong in 2008 and 2009 (Czech Republic, Denmark, Ireland, 
Lithuania, the Netherlands, Slovenia, Slovak Republic). On the other hand, 
Elsby et al. (2010) find an outward shift in the Beveridge curve since early 
2009 for the US labour market. They believe that the substantial extension of 
the potential duration of unemployment benefits may have moderately con-
tributed to this outward shift.

Both the above contributions are based on careful data reconstruction and 
eyeballing of Beveridge Curve (or matching function) charts, much as Dia-
mond and Şahin (2014), who provide an historical analysis of the Beveridge 
Curve in the US. They find that the Beveridge Curve has moved outward 
seven times in post-war recessions. But three times out of seven (in the 1960s, 
1980s and 1990s), the unemployment rate went back to its previous lows, 
suggesting that the Curve shifted out only temporarily and that no structural 
change in matching efficiency had occurred.

Hobijn and Şahin (2013) provide another analysis centred on data recon-
struction and descriptive tools. These authors however relate more explicitly  
 
1 On the other hand, a discouraged worker effect, pushing off the market mainly marginal 
workers, may work in the opposite direction. 
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the evolution of the Beveridge Curve to its potential shifters. They first dis-
cuss the shift in the Beveridge curve in the US after the Great Recession and 
argue that skill mismatch and the extended coverage of unemployment bene-
fits have had a significant role in this shift. Then they extend their analysis to 
other OECD countries for which data on vacancies and employment by job 
tenure are available. They find an outward shift for four other countries (out 
of fourteen): Portugal, Spain, UK and Sweden. The shift is ascribed to similar 
mismatch factors as in the US in the first three countries and to labour market 
reforms (predating the Great Recession) in Sweden. The other countries, i.e. 
Australia, Austria, Belgium, France, Germany, Japan, the Netherlands, Nor-
way, and Switzerland, seem to stay close to their pre-2008 Curve. 

Bonthuis et al. (2013) relying mainly on graphical analysis, find consid-
erably heterogeneous behaviour in the Euro-area Beveridge Curves since the 
beginning of the crisis. A sizeable outward shift shows up for France and 
Spain, while Germany exhibits an inward shift (possibly following up from 
earlier structural reforms). In a second step, estimated Beveridge curve shifts 
are used as dependent variables in a probit model, in order to shed light upon 
the drivers of the shifts. This econometric exercise highlights the importance 
of sectoral employment losses (mainly in construction) as shifters. Labour 
force age and, to a lesser extent, skills, are also associated with the probability 
of a shift. Labour-market institutions are on the other hand found to be largely 
insignificant.

Arpaia et al. (2014) estimate econometrically the Beveridge curve in EU 
countries, attempting to isolate temporary changes from structural chang-
es in labour-market matching efficiency. Again a considerable degree of 
cross-country heterogeneity shows up. Matching efficiency appears to worsen 
in the euro-area countries mostly hit by the debt crisis, and improves in oth-
er countries (notably Germany). Secondly, the main drivers of job matching 
efficiency are analysed through fixed-effects panel regressions. Lengthier un-
employment spells, as well as skill and sectoral mismatches, appear to be sig-
nificantly correlated with lower matching efficiency. Some role is also found 
for labour-market institutions. Active labour market policies favour matching 
efficiency, while the opposite effect is found (less pervasively) for more gen-
erous unemployment benefits. 

Both Bonthuis et al. (2013) and Arpaia et al. (2014) rely on a two-step 
approach, potentially prone to misspecification, and consider only a limited 
set of institutional variables (basically employment protection legislation, un-
employment benefits and active labour market policies). 

In the papers considered above, mismatch has often been – rightly – re-
ferred to as one of the main influences behind shifts in the Beveridge Curve, 
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and sometimes its empirical counterparts2 have been utilised in econometric 
estimation. However, these traditional mismatch measures, being based on 
employment indicators, make any relationship between them and the Curve 
liable to a charge of spuriousness. This point is dealt at length in Entorf (2003; 
it is perhaps not surprising that Nickell et al., 2003, being well grounded in 
this early tradition, do not make any use of these indicators). Here we en-
deavour a solution to this problem, by taking into account some exogenous 
determinants of labour-market mismatch.

Few economists would deny that globalisation have been among the fun-
damental socio-economic phenomena of this turn of century and it may be 
expected to impact heavily on the matching of labour supply and demand 
across the world (and in fact there has been substantial attention paid to their 
role in shaping wage and income inequality). Yet in the literature related to the 
Beveridge Curve only very few contributions have considered this variable. 
We believe this is an important gap. Making full allowance for globalisation, 
one of the main potential determinants of mismatch, should bring in the esti-
mates relevant information about this phenomenon without incurring in any 
spuriousness charge.

The influence of increasing international interdependence and integration on 
labour market matching has never been embodied in formal economic models. 
The IMF and the OECD (see e.g. IMF, 1996, and OECD, 1997) have shared 
the opinion that globalisation, far from being a source of unemployment, can be 
used in a strategy for better growth and employment. On the other hand, many 
critics of globalisation (ICFTU, 1996; Thorpe, 1997) have voiced the concern 
that this phenomenon has been associated with rising structural unemployment 
among low-skilled workers, mainly in the manufacturing sectors most exposed 
to international competition. According to Nickell and Bell (1995) and Song 
and Webster (2003), there is indeed some empirical evidence that the Beveridge 
Curve for unskilled workers has shifted outwards in recent years, due to incre-
asing competition from low-wage countries. A corresponding outward shift in 
the aggregate Beveridge Curve should have also followed.

3. Empirical	specification

Following the discussion of the previous section, we believe that novel and 
interesting evidence about the Beveridge Curve can be obtained through a 
cross-country analysis allowing not only for a set of institutional variables 
2 They are basically measures of dispersion of age-, area-, skill- or sector-specific employ-
ment. In the literature, unemployment and vacancies have also been taken beside employment.
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traditional in this literature, but also for structural factors impacting upon the 
labour market, such as globalisation. We maintain that only within this set-up 
we can assess whether the Great Recession had a genuinely independent effect 
over the Beveridge Curve. 

In selecting our institutional variables of interest, we mainly relied on Ni-
ckell et al. (2003) and the following literature. We focused upon: a) unem-
ployment benefits, whose generosity is supposed to negatively affect the 
willingness of unemployed to fill vacancies; b) employment protection legi-
slation, whose overall impact is an empirical issue: on the one hand it tends 
to make firms more prudent about filling vacancies, which slows the speed at 
which the unemployed move into work; on the other hand, it often reduces 
involuntary separations and leads to higher efficiency of the personnel fun-
ction within firm (Daniel and Stilgoe, 1978); consequently it reduces inflows 
into unemployment; c) the total tax wedge (including the employment tax, the 
direct tax and the indirect tax rate), supposed to discourage search for both 
unemployed and firms; d) active labour market policies, which are supposed 
to enhance matching efficiency (Nickell et al., 2003, only mention this varia-
ble, which is actually utilised by Arpaia et al., 2014); e) union density and bar-
gaining coordination: trade union power in wage setting is likely to decrease 
the willingness of employers to open new positions, but highly coordinated 
bargaining may completely offset this negative impact (see e.g. Nickell and 
Layard, 1999, or Booth et al., 2000. We recapitulate in Table A.1 (all tables 
are in the Appendix) the main predictions that can be drawn about institutional 
and structural variables. The inflow rate, defined as the ratio of inflow into 
unemployment to total employment, plays an important role in the estimates 
by Nickell et al. (2003).

Our baseline equation is a dynamic specification of the following 
Beveridge Curve: 
 
(1)	  	  𝑢𝑢𝑢𝑢%& 	  	  = 	  	  𝑓𝑓	  (𝑣𝑣𝑢𝑢%&, 𝑖𝑖𝑖𝑖𝑓𝑓%&, 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔%&, 𝑍𝑍%&, 	  𝑎𝑎&, 𝑎𝑎%, 𝑡𝑡%, 𝑡𝑡%5) 
 
where i = 1, …, N stands for the country, and t = 1, …, T stands for the time 
period (year), 𝑢𝑢𝑢𝑢%&	  is unemployment rate, 𝑣𝑣𝑢𝑢%& the vacancy rate, 𝑖𝑖𝑖𝑖𝑓𝑓%& the inflow 
rate and 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔%& a measure of globalisation. All these variables, but the vacancy 
rate (for which the data support an hyperbolic specification), are taken in natural 
logs. 𝑍𝑍%& is the vector of institutional variables expected to influence matching 
efficiency; at and ai are vectors of year- and country-specific effects; ti and t2

i are 
linear and quadratic country-specific time trends. 

We then attempt to gauge the role of the Great Recession through an 
augmented version of (1): 
 
(2)  𝑢𝑢𝑢𝑢%& 	  	  = 	  	  𝑓𝑓	   𝑣𝑣𝑢𝑢%&, 𝑖𝑖𝑖𝑖𝑓𝑓%&, 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔%&, 𝑍𝑍%&, 𝑓𝑓	   𝑐𝑐𝑢𝑢𝑖𝑖𝑐𝑐𝑖𝑖𝑐𝑐 , 𝑎𝑎&, 𝑎𝑎%, 𝑡𝑡%, 𝑡𝑡%5 . 
 
There are various ways in which the effects of the Great Recession (crisis) can 
be modelled. The simplest is to include a period dummy (equal to 1 from 2008 
onwards): 
 
(2a) 	  𝑢𝑢𝑢𝑢%& 	  = 	  	  𝑓𝑓	  (𝑣𝑣𝑢𝑢%&, 𝑖𝑖𝑖𝑖𝑓𝑓%&, 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔%&, 𝑍𝑍%&, 𝑐𝑐𝑢𝑢𝑖𝑖𝑐𝑐𝑖𝑖𝑐𝑐, 𝑎𝑎&, 𝑎𝑎%, 𝑡𝑡%, 𝑡𝑡%5) 
 
which would imply a common shift of the Beveridge Curve for all countries 
under scrutiny. Then, we can allow for country-specific period dummies 
(implying, of course, that the impact of the Great Recession differs across 
countries): 
 
(2b) 	  𝑢𝑢𝑢𝑢%& 	  = 	  	  𝑓𝑓	   𝑣𝑣𝑢𝑢%&, 𝑖𝑖𝑖𝑖𝑓𝑓%&, 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔%&, 𝑍𝑍%&, 𝑐𝑐𝑢𝑢𝑖𝑖𝑐𝑐𝑖𝑖𝑐𝑐%, 𝑎𝑎&, 𝑎𝑎%, 𝑡𝑡%, 𝑡𝑡%5 . 
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Unlike in many macroeconometric studies (including Nickell et al. 2003, and 
Koeniger et al., 2004), we do not restrict a priori the dynamic specification of 
our regressors. We follow Pissarides and Vallanti (2007) in introducing two 
lags for unemployment, while other variables initially entered (1) and (2) with 
a current and a (first-order) lagged value. We then proceeded to a general-to-
specific search in order to find our preferred specifications.

We include in our analysis twelve countries (Austria, Belgium, Denmark, 
Finland, France, Germany, Italy, Netherlands, Portugal, Spain, Sweden and 
United Kingdom) for which the European Commission provides consistent 
labour-market data throughout the whole period of interest. In principle we 
wanted to apply our analysis to a wider set of countries, but our focus on pa-
rameter stability before and after the recession suggested to put a premium on 
data quality. In the end our sample is consistent both with good data quality 
and the representation of widely different labour-market institutions. 

In past work (Destefanis and Mastromatteo, 2015) we have found that re-
gressor endogeneity is likely to characterise the estimation of Beveridge Cur-
ves, a problem often neglected in the Curve’s empirical literature. Given that 
the vacancy and the inflow rate are likely to be determined jointly with the 
rate of unemployment, proper care should be paid in estimation to this issue. 
Hence, our econometric approach is based upon the (one-step) system GMM 
estimator proposed in Blundell and Bond (1998). This estimator greatly redu-
ces the finite sample bias in the case of highly persistent data. Bruno (2005) 
and Soto (2009) analysed through Monte Carlo simulations the properties of 
various GMM and other estimators when the number of individuals is small, 
as typical in cross-country studies. They find that the system GMM estimator 
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134

typically has lower bias and higher efficiency than all other GMM estimators. 
Bruno (2005) also finds that system GMM performs well vis-à-vis Kiviet’s 
corrected LSDV estimator, provided that the panel is unbalanced and data are 
highly persistent. Both conditions are met in the present case (statistics about 
the persistence properties of our variables are available upon request). Bruno 
also makes the often forgotten point that, unlike Kiviet’s estimator, system 
GMM is also applicable in the presence of endogenous regressors.

In implementing this estimator, we consider the advice provided by Ro-
odman (2009a, 2009b). More specifically: a) we used forward orthogonal de-
viations, computable for all periods except the last period even in the presence 
of gaps in the panel, in order to maximise sample size; b) we put every regres-
sor into the instrument matrix: if a regressor is strictly exogenous, it is inserted 
as a single column; if it is predetermined but not strictly exogenous (such as 
our regressors), lags 1 and deeper are used in GMM-style; if it is endogenous, 
lags 2 and deeper are used in GMM-style; c) we paid attention in evalua-
ting the results of autocorrelation and endogeneity tests, as a small number of 
cross-country observations makes Arellano-Bond test for autocorrelation less 
reliable and too many instruments weaken the power of the Hansen test to de-
tect overidentification (for this reason, we limited the lags used in constructing 
the instrument set from the third up to the sixth and “collapsed” this set into 
a single column).

4. Describing the dataset

The sample includes twelve European economies: Austria, Belgium, Den-
mark, Finland, France, Germany, Italy, Netherlands, Portugal, Spain, Sweden 
and United Kingdom. We consider annual data for a 23-year (1985-2007) and 
a 29-year estimation period (1985-2013). There are missing data for some 
countries and years, and hence we have an unbalanced panel.

For the unemployment rate, we have taken the harmonised unemployment 
rate from the OECD Short-Term Labour Market Statistics Dataset. As a me-
asure of the vacancy rate, we have used the percentage of firms reporting 
labour among the factors limiting production, from the European Commission 
Business and Consumer Survey. In order to obtain a measure of vacancy rate, 
we have computed annual averages of the original quarterly series. The appli-
cation of this indicator does not represent an innovation, since it has already 
been used by Bonthuis et al. (2013). We preferred it to the Eurostat vacancy 
rate statistics mainly because of its lengthier availability. These data are avai-
lable from 1985 onwards, and only for a limited number of countries and years 
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we extrapolated some missing values relying on the rates of change from the 
vacancy data of Nickell et al. (2003).

Considerable work has been dedicated to the construction of indicators 
for the other variables. The inflow rate, which represents the probability that 
employed workers flow into unemployment, has been computed following 
the procedure suggested in Elsby et al. (2013).3 In order to this we relied on 
the harmonised unemployment rate (taken from the OECD Short-Term La-
bour Market Statistics Dataset) and on the number of unemployed workers 
disaggregated by duration of unemployment (taken from the OECD Unem-
ployment by Duration Dataset).

With respect to the employment protection legislation, the main source 
of data was the OECD Strictness of Employment Protection Dataset, which 
provides data from 1985 onwards. The indicator is computed as a weighted 
average of the three different aspects of the employment protection, namely 
regular contracts, temporary contracts and collective dismissals. The weights 
are assigned according to the scheme proposed by Allard (2005). Both regular 
contracts and temporary contracts have a weight of five twelfths, while collec-
tive dismissals have a weight of two twelfths. In order to obtain an indicator 
covering the whole sample period, this variable was extrapolated relying on 
the rates of change of the Allard (2005) indicator for the 1980-1984 period.

The indicators that required most work were those related to unemployment 
benefits. Our basic indicator is the net reservation wage, computed as the net 
replacement rate, i.e. the quota of average wage that an unemployed worker4 
receives during the unemployment spell, multiplied by an indicator of benefits 
duration and divided by an indicator of the strictness in the benefit provision 
protocol. Both duration and strictness indicators are numbers bounded betwe-
en zero and one. Statistics on the net replacement rate are available from the 
OECD Tax and Benefits Dataset for the 2001-2013 period. They have been 
extrapolated with data from the Unemployment Replacement Rates Dataset of 
Van Vliet and Caminada (2012), in order to obtain a series from 1980 onwards. 
Duration measures the duration of unemployment benefits over a five-year pe-
riod. It is the ratio between the months in which unemployed workers receive 
benefits minus the waiting periods, over 60 or 61 months (depending on the 
country involved). In order to compute this ratio we relied on data provided 
by the OECD Indicators: Tax and Benefit Systems. Moving to strictness, our 
indicator of the strictness in the benefit provision protocol builds upon the 

3 For a more detailed discussion, see Elsby et al. (2013).
4 For the computation of the indicator, we consider two different family compositions, name-
ly single person and one-earner married couple with two children, both at 100% of average 
wage, in the initial phase of unemployment.
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contributions the contributions of the Ministry of Finance Denmark (1998), 
Hasselpflug (2005), Venn (2012) and Lagenbucher (2015). The final indicator 
is a weighted average of three different sub-indicators, which, in turn, are: 
availability requirements, job-search requirements and monitoring, and san-
ctions. The weighting scheme applied for the final indicator is the one propo-
sed by Lagenbucher (2015), with the three sub-indicators receiving an equal 
weight of one third. Each sub-indicator depends on a set of variables. Avai-
lability requirements depend on the availability during active labour market 
policies (ALMP) participation, demands on occupational mobility, demands 
on geographical mobility and other valid reasons for refusing job offers (each 
with a weight of 0.08). Job-search requirements and monitoring depend on 
the frequency of job-search monitoring and the documentation of job-search 
activity (with a weight of 0.17). Finally, we have sanctions, which depend on 
five different variables, namely sanctions for voluntary unemployment (with 
a weight 0.11), sanctions for refusing job offers (with a weight of 0.06), san-
ctions for repeated refusals of job offers (with a weight of 0.06), sanctions 
for refusing public employment service activities or ALMP placements (with 
a weight of 0.06) and sanctions for repeated refusals of public employment 
service activities or ALMP placements (with a weight of 0.06).

In order to get some extra indicators of duration and strictness (to accom-
pany and compare our chief indicators), we have also considered the duration 
and generosity series from the Comparative Welfare Entitlements Dataset, 
developed by Scruggs et. al. (2014). Their generosity indicator (not bounded 
between zero and one) takes into account such factors as the length of unem-
ployment benefits, the waiting periods needed to collect benefits and the re-
placement rates. Always from this dataset, we have considered an index of 
benefit duration, measured in weeks of benefits entitlement excluding means-
tested assistance.

Active labour market policies are taken from the OECD Public Expenditu-
re and Participant Stocks on ALMP Dataset and are measured as percentage 
of Gross Domestic Product (GDP).

Trade union density was computed as the ratio of wage and salary earners 
who are trade union members divided by the total number of wage and salary 
earners, taken from the OECD Trade Union Density Dataset. With regard to 
wage coordination, we considered the wage coordination index developed by 
Visser (2013), which ranges between 1 and 5 and taken from the Institutional 
Characteristics of Trade Unions, Wage Settings, State Intervention and Social 
Pacts, 1960-2011 (ICTWSS) Dataset.

The total tax wedge is the sum of the employment tax rate and the direct 
tax rate. Both rates rely on information from the OECD National Accounts.
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We used two distinct proxies for the globalisation index, namely the KOF 
index of actual economic flows (allowing for external trade, capital flows and 
outsourcing), labelled as Kfa, and the KOF overall index of globalisation, 
labelled as Kof. Both indexes are taken from http://globalization.kof.ethz.ch. 
More information about them is provided in Dreher (2006).

In the Appendix, we provide, as customary in the Beveridge Curve litera-
ture, a graphical representation of the vacancy-unemployment trade-off (Fi-
gure A.1). This graphical analysis shows considerable heterogeneity in the 
countries under examination but, of course, cannot determine the sources of 
shifts of the Beveridge Curves under scrutiny. Considerable heterogeneity 
also shows up in the descriptive statistics for our variables (Tables A.2-A.4).5

5. Econometric Evidence

All estimated equations are reported in Tables A.5-A.8 (a legend of the tables is 
provided in the Appendix). In all tables, we provide specifications using either the 
Kof or the Kfa indices of globalisation and different measures for unemployment 
benefits. More precisely, in the first column we use the net reservation wage, 
while in the second column we decompose this index into its three components, 
namely net reservation wage, our index of duration and our index of strictness. In 
the third column, we consider again the net replacement rate, but accompany it 
with the generosity and the duration indicators from Scruggs (2014).

We first consider in detail the main results from Eq. (1) for 1985-2007 and 
1985-2013, postponing detailed comments about the impact of the Great Re-
cession. In Tables A.5-A.6 we find that the inflow rate is positive, as expected, 
and significant across all specifications. Moving to the institutional factors, we 
show that the net reservation wage in not significant in the Kof model, while in 
the Kfa model it is significant, albeit negative. In both specifications, we find 
the net replacement rate to be negative and significant, while our measure of 
benefit duration is positive but not significant. Moreover, we find that lagged 
values of strictness decrease unemployment and are statistically significant. In 
both models, generosity from Scruggs (2014) is never significant, while du-
ration from Scruggs (2014) is significant only in the Kfa specification. All in 
all these results suggests that both a higher net retention rate and more strict-
ness in the benefit provision protocol increase job-search efficiency. This may 
be consistent with the Efficient Unemployment Insurance model proposed in 
Acemoglu and Shimer (1999).
5 Given that our indicators of globalisation are not very commonly found in the literature, we 
provide some extra information about them for selected years in Tables 3 and 4.
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In line with the more customary a priori expectations, we find evidence that 
employment protection legislation increases unemployment (although it is si-
gnificant in only two specifications over six), while active labour market po-
licies, as expected, decrease unemployment and are statistically significant in 
most specifications. The Epl result is in contrast with the previous evidence from 
Nickell et al. (2003). We leave to future work the analysis of this phenomenon.

Both tax wedge and union density intervene in rates of changes, and their 
dynamic structure is rather complex. The tax wedge first decreases and then 
increases unemployment, while the contrary holds true for union density. The-
re are significant long-run effects, positive for the tax wedge and negative for 
union density. Rationalisation of these results is easier for union density. In 
terms of variations, stronger unions may make labour matching more difficult. 
Once they have settled however in a stronger position, they may evolve stra-
tegies of cooperation with employers’ associations that are helpful to efficient 
job-search. In this sense our results are consistent with the famous inverted 
U-curve of Calmfors and Driffill (1988), which associates both very decentra-
lised and very centralised wage bargaining with low unemployment.6 For the 
tax wedge, the long-run positive coefficient is easy to rationalise on the basis 
of a priori expectations. The negative variation effect is much less amenable 
to explanation. It may involve the pro-cyclical component of tax-rate changes. 
When the economy is booming, job-search may be more efficient.

Finally, there is not much evidence that either Kof or Kfa are much signi-
ficant but, especially if Kof is excluded from estimation, the fit and the per-
formances of the other variables deteriorates considerably. In any case, when 
significant, these variables show a positive sign, which is consistent with a 
detrimental effect of globalisation on labour-market matching.

Finally, notice that parameters In Table A.5 are very close to their counter-
parts from Table A.6. There does not seem to be any remarkable impact of the 
Great Recession upon the structure of the Beveridge Curve.7 This point gathers 
strength when looking at Table A.7, where we show estimates for Eq. (2a) with 
a crisis-specific dummy. We find that the coefficient for crisis is positive and 
significant only in one case. Our result seems to suggest that the Great Reces-
sion did not lead to a generalised shift in the Beveridge curve for the countries 
under scrutiny. This result seems to be strengthened by the estimates from Ta-

6 It should be noticed that we did not report any estimate including wage bargaining coordi-
nation. The latter was almost never significant, but always entered the equations with a negative 
sign. This is again evidence suggesting a favourable impact of stronger unions (which coordi-
nate more easily with employers’ associations) on labour-market matching.
7 Formal structural stability tests (Chow tests of parameter constancy available upon request) 
also validate this assertion.
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ble A.8, where we estimated Eq. (2b) including both a crisis-specific dummy 
and its interacted term for Italy. This is meant, in accordance to the title of this 
Conference, as a simple way to gauge any idiosyncratic behaviour from Italy. 
Also in this case, we find that the coefficient for crisis is positive, but not signi-
ficant in most regressions. The interactive dummy for Italy is never significant.

All in all, our evidence indicates that Great Recession did not lead either 
to a systematic shift in the Curve or to modifications of the effects of labour-
market institutions. Once we allow for our structural and institutional factors, 
we find that the Great Recession has been characterised by moves along rather 
than shifts of the Beveridge Curve.

6. Concluding Remarks

In this paper we have considered the joint behaviour of vacancies and unem-
ployment for a set of twelve European economies for the period 1980-2013, 
taking into account globalisation and a large set of labour market institutions. 
We find that globalisation shifts the curve outward, although not decisively. 
As for labour market institutions, we find that employment protection legisla-
tion worsens the unemployment-vacancies trade-off, while the contrary holds 
true for ALMP’s. Tax wedge and union density have a more complex dynamic 
effect. In the long run, the tax wedge increases unemployment, and union 
density works in the opposite direction. The latter result can be rationalised in 
terms of stronger unions being more cooperative and conducive to higher job-
search efficiency. Unemployment benefits also matter in a rather articulated 
way. The unemployment-vacancies trade-off is improved by a higher net re-
tention rate and more strictness in the benefit provision protocol. Both effects 
can be rationalised in terms of higher search efficiency

In our analysis, we have also focused on the impact of the Great Recession. 
Did it lead to shifts of or movements along the Beveridge curve? Our results 
seem to suggest that the recent financial crises led to movements along the 
Curve, rather than shifts of the Curve.

Finally, in our analysis, we considered the impact of a large set of labour-
market institutions. Among other things, in future work we want to expand 
further this set. For instance, we want to include in the estimates disaggre-
gated measures of ALMP’s, such as those related to employment incentives, 
training, sheltered and supported employment, direct job creation, start-up in-
centives and early retirement.
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Appendix

Figure A.1 - The Beveridge Curve across the European Union, 1980-2013
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Table A.1 – Expected shifts of the Beveridge Curve: institutional and structural variables

Expected	Main	Impact

Unemployment	benefits	
(net reservation wage), as decomposed in:  

(Net) retention ratio Outward shift: Nickell et al. (2003)
Duration Outward shift: Nickell et al. (2003)
Strictness Inward Shift: Venn (2012), Lagenbucher (2015)

Inflow	rate Outward shift: Nickell et al. (2003)
Employment protection legislation Outward or inward shift: Nickell et al. (2003)
Tax	wedge Outward shift: Nickell et al. (2003)

Active Labour Market Policies Inward shift: Nickell et al. (2003), 
Arpaia et al. (2014)

Wage bargaining coordination Inward shift: Nickell et al. (2003)
Union density Outward shift: Nickell et al. (2003)

Globalisation Outward shift (ICFTU, 1996; Thorpe, 1997) 
or Inward shift (IMF, 1996; OECD, 1997)

Table A.2 – The main variables – legend and some descriptive statistics

Variable Label N Mean Min Max

Unemployment rate Ur 408 8.10 1.5 26.1
Vacancy rate Vr 403 0,.5 0.03 13.3
Inflow rate inf 322 0.009 0.001 0.02
Employment protection legislation Epl 408 0.79 1.03 4.89
Unemployment benefits (net reservation wage) Nrw 408 0.27 0.002 0.49
(Net) retention ratio Nrr 408 0.61 0.07 0.94
Duration Dur 408 0.64 0.04 1
Strictness Strict 408 0.70 0.44 1
Generosity (Scruggs, 2014) Generosity 381 10.26 2.6 14
Duration (Scruggs, 2014) Duration 384 166.07 26 999
Union density Ud 407 0.41 0.07 0.83
Wage bargaining coordination Coord 384 3.33 1 5
ALMP (expenditures over GDP) ALMP 324 0.009 0.001 0.03
Tax wedge Tw 375 0.44 0.29 0.57
Overall index of globalisation Kof 384 78.70 49.97 95.50
Globalisation index for actual economic flows Kfa 384 73.72 42.85 95.61
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Table A.3 – Kof - values for selected years

Country 1987 1997 2002 2007 2012

Austria 63.66 80.95 87.35 88.75 85.10

Belgium 85.37 91.32 93.52 91.16 89.42

Denmark 68.63 84.52 88.50 88.36 83.39

Finland 60.72 81.64 87.06 86.84 85.80

France 53.69 67.01 70.78 73.32 67.88

Germany 53.14 62.54 70.66 70.40 65.73

Italy 47.96 71.66 72.65 73.76 70.28

Netherlands 82.33 90.66 92.30 92.71 91.17

Portugal 61.89 78.41 82.36 84.96 84.09

Spain 56.67 75.49 79.90 80.20 78.54

Sweden 69.48 86.09 87.74 88.36 85.09

UK 67.15 71.51 73.96 72.42 73.31

Table A.4 –. Kfa - values for selected years

Country 1987 1997 2002 2007 2012

Austria 76.85 87.88 90.57 92 90.48

Belgium 81.52 90.77 91.59 92.50 91.61

Denmark 76.29 85.67 89.16 89.68 87.42

Finland 67.11 83.86 86.75 87.09 85.87

France 70.33 79.80 82.45 84.45 82.76

Germany 60.64 74.59 80.52 81.47 79.47

Italy 58.26 76.04 80.16 81.46 80.30

Netherlands 81.67 88.02 90.61 92.01 91.32

Portugal 54.80 77.28 80.59 87.24 87.01

Spain 62.15 79.68 84.06 85.53 84.66

Sweden 78.87 87.46 88.96 89.32 87.38

UK 76.92 82.11 84.95 84.30 83.72
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Legend of tables 

The dependent variable is always the natural log of the unemployment rate. 
All the variable labels have already been defined in Table A.2. The vacancy 
rate is measured as 1/( percentage of firms reporting labour among the fac-
tors limiting production)^2. An initial l stands for a variable taken in natural 
logarithms, a _1 or a _2 termination indicates a first- or second-order lagged 
variable. 
By construction, system GMM allows for country-idiosyncratic effects. We 
have also included year-specific effects and linear and quadratic country-spe-
cific time trends, not shown in the interest of parsimony, in all specifications.
Coefficient significances are denoted by stars: * means a p-value < .1; ** a 
p-value < .05; *** a p-value < .01. The rho2 is the square of the correlation 
coefficient between the actual and predicted values for the unemployment rate 
(Bloom et al., 2001, suggest this variable as an indicator of goodness of fit in 
GMM models).
Diagnostics include the Arellano–Bond (AB (i)) test for first, second and third 
order serial correlation and by the Sargan and Hansen tests of overidentifying 
restrictions. We provide p-values for all these tests.
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Table A.5 – 1980-2007, Eq. 1
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Regressors Kof Kof Kof Kfa Kfa Kfa

lUr_1  1.32***  1.34***  1.30***  1.31***  1.33***  1.29***
lUr_2 -0.48*** -0.50*** -0.48*** -0.50*** -0.52*** -0.50***
Vr  0.25**  0.25*  0.28  0.17           0.23  0.22
linf  0.27***  0.23***  0.26***  0.27***  0.23***  0.25***
Nrw -0.46 -0.59*
Nrr -0.52*** -0.61* -0.52*** -0.60**
Dur  0.28  0.16
Strict_1 -1.11*** -1.00**
lDuration  0.06  0.08*
lGenerosity  0.00 -0.05
Epl  0.07  0.09**  0.07  0.11  0.10**  0.09
Tw -1.18 -1.97*** -1.70*** -1.98* -2.29*** -2.33***
Tw_1  1.83**  2.57***  2.35***  1.72***  2.56***  2.44***
Ud  2.47**  1.46  2.02**  2.63**      1.56  1.87
Ud_1 -3.20** -2.40* -2.93** -3.60**    -2.61* -2.93**
ALMP -15.14*** -10.99*** -6.16 -16.83***   -12.62*** -6.58
lKof -0.59 -0.66 -0.49
lKof_1  0.95  0.91*      0.78                         
lKfa -0.08     -0.06 -0.13
lKfa_1  0.77  0.47  0.66

N 227 227 227 227 227 227

rho2 0.59 0.66 0.61 0.42 0.58 0.50

AB(1) 0.020 0.017 0.011 0.022 0.014 0.014

AB(2) 0.858 0.993 0.865 0.912 0.812 0.891

AB(3) 0.543 0.217 0.257 0.566 0.230 0.242

Sargan 0.992 0.977 0.819 0.996 0.977 0.790

Hansen 0.999 0.999 0.999 0.999 0.999 0.999
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Table A.6 – 1980-2013, Eq. 1
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Regressors Kof Kof Kof Kfa Kfa Kfa

lUr_1  1.21***  1.30***  1.31***   1.21***    1.30***  1.30***
lUr_2 -0.38*** -0.48*** -0.51*** -0.40*** -0.51*** -0.50***
Vr  0.30***  0.18**  0.10   0.24*   0.15*  0.06
linf  0.28***  0.21***  0.25***   0.27***   0.21***  0.24***
Nrw -0.55 -0.71*
Nrr -0.55*** -0.63* -0.56*** -0.60*
Dur  0.32   0.19
Strict_1 -1.36*** -1.24***
lDuration  0.08*  0.11*
lGenerosity -0.04 -0.10
Epl  0.04  0.08*  0.08   0.08   0.09*  0.10
Tw -1.10 -1.91*** -1.63*** -1.79*** -2.15*** -2.25***
Tw_1  2.05***  2.14***  1.88***  2.03***   2.14***  2.07***
Ud  2.50***  1.56  2.49***  2.48***   1.63  2.39***
Ud_1 -3.18*** -2.58* -3.52*** -3.42*** -2.74** -3.52***
ALMP -13.22*** -9.14* -2.09 -14.68*** -10.29** -2.57
lKof -0.68 -0.62 -0.36
lKof_1  0.91  0.88*  0.74
lKfa   0.06  0.02 -0.14
lKfa_1   0.53  0.40  0.73*

N 275 275 275 275 275 275

rho2 0.58 0.62 0.56 0.45 0.56 0.47

AB(1) 0.014 0.022 0.010 0.013 0.019 0.019

AB(2) 0.306 0.892 0.980 0.305 0.990 0.974

AB(3) 0.498 0.170 0.277 0.561 0.178 0.281

Sargan 0.997 0.984 0.961 0.995 0.976 0.960

Hansen 0.999 0.999 0.999 0.999 0.999 0.999



151the beveridge curve in and out (?) of the recession

Table A.7 – 1980-2013, Eq. 2a
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Regressors Kof Kof Kof Kfa Kfa Kfa

lUr_1  1.21***  1.30***  1.31***  1.21*** 1 .30***  1.30***
lUr_2 -0.38*** -0.48*** -0.51*** -0.40*** -0.51*** -0.50***
Vr  0.30***  0.18**  0.10  0.24*  0.15*  0.06
linf  0.28***  0.21***  0.25***  0.27***  0.21***  0.24***
Nrw -0.55 -0.71*
Nrr -0.55*** -0.63* -0.56*** -0.60*
Dur  0.32  0.19
Strict_1 -1.36*** -1.24***
lDuration  0.08*  0.11*
lGenerosity -0.04 -0.10
Epl  0.04  0.08*  0.08  0.08  0.09*  0.10
Tw -1.10 -1.91*** -1.63*** -1.79*** -2.15*** -2.25***
Tw_1 -2.05***  2.14***  1.88***  2.03***  2.14***  2.07***
Ud  2.50***  1.56  2.49***  2.48***  1.63  2.39***
Ud_1 -3.18*** -2.58* -3.52*** -3.42*** -2.74** -3.52***
ALMP -13.22*** -9.14* -2.09 -14.68*** -10.29** -2.57
lKof -0.68 -0.62 -0.36
lKof_1  0.91  0.88*  0.74
lKfa  0.06 0.02 -0.14
lKfa_1  0.53 0.40  0.73*
crisis  0.04  0.02  0.04  0.05* 0.03  0.04

N 275 275 275 275 275 275

rho2 0.58 0.62 0.57 0.45 0.56 0.48

AB(1) 0.014 0.022 0.010 0.013 0.019 0.019

AB(2) 0.306 0.892 0.980 0.305 0.990 0.974

AB(3) 0.498 0.170 0.277 0.561 0.178 0.281

Sargan 0.997 0.984 0.961 0.995 0.976 0.960

Hansen 0.999 0.999 0.999 0.999 0.999 0.999
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Table A.8 – 1980-2013, Eq. 2b, crisis dummy for Italy
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Regressors Kof Kof Kof Kfa Kfa Kfa

lUr_1  1.21***  1.30***  1.32***  1.21***  1.31***  1.31***
lUr_2 -0.38*** -0.49*** -0.53*** -0.40*** -0.51*** -0.54***
Vr  0.28***  0.18**  0.12  0.22*  0.16**  0.09
linf  0.28***  0.21***  0.24***  0.27***  0.21***  0.24***
Nrw -0.53 -0.69*
Nrr -0.58*** -0.64* -0.62*** -0.60*
Dur  0.31  0.17
Strict_1 -1.34*** -1.20***
lDuration  0.10*  0.12***
lGenerosity -0.19 -0.25
Epl  0.04  0.08  0.09  0.07  0.10*  0.11
Tw -1.11 -1.86*** -1.25*** -1.79* -2.06*** -1.89***
Tw_1  2.06***  2.12***  1.83***  2.05***  2.11***  2.06***
Ud  2.46***  1.59  2.60***  2.44***  1.68  2.46***
Ud_1 -3.16*** -2.62** -3.70*** -3.39*** -2.80** -3.65***
ALMP -12.66*** -9.08* -0.95 -14.20** -10.13** -1.41
lKof -0.68 -0.60 -0.22  0.03  0.04 -0.12
lKof_1  0.92*  0.86*  0.65  0.56  0.39  0.72*
lKfa
lKfa_1
crisis  0.03  0.03  0.05  0.04*  0.04  0.05
crisis*Italy  0.09 -0.03 -0.13  0.09 -0.05 -0.12

N 275 275 275 275 275 275
rho2 0.57 0.62 0.57 0.44 0.57 0.50
AB(1) 0.013 0.021 0.013 0.012 0.018 0.020
AB(2) 0.329 0.874 0.844 0.330 0.965 0.837
AB(3) 0.361 0.154 0.387 0.435 0.179 0.342
Sargan 0.997 0.985 0.979 0.994 0.979 0.977
Hansen 0.999 0.999 0.999 0.999 0.999 0.999


