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Abstract
The rise of youth unemployment has been one of the most serious problems which 
policymakers have had to deal with over the last two decades. Neoclassical eco-
nomic theory suggests that the deregulation (i.e. higher flexibility) of the labour 
market stimulates firms to hire young people and—therefore—reduces youth unem-
ployment. The aim of this study is to empirically test the validity of this hypoth-
esis, analysing data on youth unemployment and labour market regulation index 
(LMRI) for 28 European countries in the period between 2000 and 2018. The empir-
ical results—using two different econometric techniques (time and fixed effects 
that allows to take into account the presence of heterogeneity of countries in the 
model and pooling mean group (PMG) estimator providing results about the short 
and long run relationship between LMRI and youth unemployment)—do not pro-
vide evidence in support of the neoclassical hypothesis. In particular, the effect of 
higher flexibility of the labour market is negative and statistically significant (at 1%) 
only when a dummy variable for the Eastern country group is included in the model. 
Vice-versa, the paper shows that higher economic growth and higher investment in 
active labour market policy represent the key variables to reduce the youth unem-
ployment. In conclusion, the paper raises many doubts that the introduction of flex-
ibility measures in itself can represent a useful tool to counteract the increase of 
youth unemployment in Europe.
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1  Introduction

The research concerning the reasons for the strong rise in (youth) unemployment—
mainly in the Western European countries—has been at the centre of social, political 
and economic debate since the end of the 1980s (Lazear 1990; Layard et al. 1991; 
Pissarides and McCaster 1990). The hypothesis suggested by neoclassical labour 
market theory is that the higher unemployment was due mainly to the presence of 
more stringent rules of the labour market, which represented an obstacle to achiev-
ing full employment (Blanchard and Summers 1986; OECD 1994; Lazear 1990). It 
is worth pointing out that during the 1990s and the early years of the 2000s, the neo-
classical hypothesis also found confirmation in several econometric papers (for more 
details see, among others, Nickell 1998; Nickell et al. 2005; Blanchard and Wolfer 
2000; Blanchard et al. 2006; Hopenhayn and Rogerson 1993, Scarpetta 1996; Nick-
ell and Layard 1999; Elmeskov et al. 1999; IMF 2003; Belot and Von Ours 2000).

The neoclassical theoretical arguments in favour of higher labour market flexibil-
ity are based on the fact that labour market flexibilization is a key factor to enhance 
productivity, increase a firm’s competition, favour economic growth and reduce 
unemployment (Jha and Golder 2008). In particular, it is possible to draw at least 
four reasons for why a high degree of rigidity in the labour market increases the 
unemployment level: (1) the existence of stringent labour market rules determines 
that, in equilibrium, workers’ wages are higher than their marginal product, leading, 
in this way, to a misallocation of resources; (2) higher labour market rigidity repre-
sents an obstacle to the adjustment of the labour market determined by the changes 
of the business cycle (Blanchard et al. 2006); (3) the rigidity of labour markets rep-
resents an economic “rent” from capital to labour that reduces the profitability of 
investors and discourages investment and economic growth (Calderon and Chong 
2005); (4) finally, the rigidity of labour market institutions protects insider workers, 
preventing outsiders (especially young workers) from accessing the labour market 
(Lindebeck and Snower 1988).

According to these premises, labour market reforms have been introduced in 
many European countries since the later 1990s (Tridico 2018), with the aim of 
achieving three main objectives: (1) the introduction of “atypical” jobs (fixed and 
part-time contracts) to facilitate the entry of young people in the labour market; (2) 
lowering of the hiring and firing costs, allowing firms to increase their competitive-
ness on international markets and adjust the labour demand according to the busi-
ness cycle (Zemanek 2010; Bernal-Verdugo et al. 2013; Lucifora et al. 2005; Fer-
reiro and Serrano 2013); (3) reducing employment security (Moreira et  al. 2015), 
aiming to reduce the protection that insider workers enjoy, preventing the labour 
market segmentation described by insider–outsider theory1 (Lindbeck and Snower 
1988; Blanchard and Summers 1986).

1  According to this theory, insider workers enjoy an “invisible” power that they could exert on the firm 
in such a way as to hold some benefits and create a barrier to the entry of young people in the labour 
market.
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However, in this general context, it is important to point out that there is no 
consensus about the real effectiveness of labour market deregulation on employ-
ment outcomes (see among other Baker et al. 2004; Bassanini and Duval 2006; 
O’Higgins 2012, 1997; Dutt et  al. 2015; Brancaccio et  al. 2018; Arestis and 
González-Martínez 2015; Montenegro and Pages 2003; Ferreiro and Gomez 
2019; Posner 2017).

In particular, there are at least three arguments in opposition to the neoclassi-
cal labour market theory hypothesis that deserve to be analysed. (1) According to 
Barbieri and Scherer (2009), higher deregulation does not contribute to a reduc-
tion in youth unemployment, but it determines only a substitution effect (that is, 
the substitution of typical employment with sub-protected workers (Cirillo et al. 
2017; Ferreiro and Gomez 2018); (2) According to Kleinknecht (1998), poli-
cies aiming to provide greater flexibility in the labour market can have (maybe) 
some effect in the short run, but in the long run they are harmful for innova-
tion, economic growth and employment; (3) According to Walwei (1996), labour 
market flexibility policies to reduce workers’ wages have detrimental effects for 
firms because they lead to “adverse” selection regarding workers (Akerlof 1984; 
Yellen 1984; Akerlof and Yellen 1986). Finally, it is also useful to recall that, 
according to the Keynesian school, the labour market has a passive role and that 
it depends on the level of aggregate demand. In this view, any changes in labour 
market institutions will not have an effect if they are not accompanied by expan-
sionary economic policies (fiscal and monetary policies) that are implemented for 
the purpose of increasing the aggregate demand.

Considering the theoretical arguments pro and con, the motivation that under-
lies this paper is to try to evaluate whether the implementation of labour market 
flexibility has produced the desired effects on unemployment as stated by neo-
classical theory or, vice versa, whether it is harmful for employment, as stated by 
heterodox scholars. This point is fundamental because, if the theoretical argument 
in favour of labour market flexibility is not able to achieve the objective for which 
it is implemented, then policymakers should find different solutions for the youth 
unemployment problem.

Compared to other papers in the same field, this paper: (1) does not focus on 
a measure capturing a specific aspect of the labour market (employment protec-
tion legislation, for example; see Liotti 2020 for more details), but on an indicator 
describing how and to what extent the labour market, as a whole, has been flexi-
bilized; (2) tries to assess whether there are differences between short- and long-
run effects of labour market flexibility on youth unemployment; and (3) focuses 
on the impact of single specific measures (i.e. sub-indicators) of flexibility on 
youth unemployment.

The paper is structured as follows. In Sect. 2, I discuss data analysis on youth 
unemployment and labour market regulation in 28 European countries. In Sect. 3, 
the empirical analysis is divided into three sub-sections: Sect. 3.1. The model and 
variables description, Sect. 3.2. Country fixed and Time fixed effects model and 
Sect. 3.3. PMG model. Section 4 is dedicated to a discussion on empirical results, 
and in Sect. 5 the general conclusions are drawn.
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2 � Labour Market Regulation Index and Youth Unemployment 
in the EU‑28: Data Analysis

In this section, the trend—over time—of two main variables (youth unemployment 
and labour market regulation) is analysed. The data focus on the following 28 Euro-
pean countries (Austria, Bulgaria, Belgium, Cyprus, Czech Republic, Croatia, Den-
mark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slova-
kia, Slovenia, Spain, Sweden and the UK) in the period between 2000 and 2018.

Regarding youth unemployment, according to the standard definition, the study 
takes into account the percentage of unemployed people aged 15–24. However, as 
showed by O’Higgins (1997), there is no single definition of youth unemployment, 
because it could vary depending on the aim of the research, and for this reason other 
age groups (for example 20–24 or 20–29) could also be considered.2

Figure 1a shows the trend of the (average) youth unemployment rate in EU-28 in 
the period 2000–2018.

The figure can be divided into three parts. In the first one, over the period 
2000–2007, due to positive economic performance, youth unemployment reduced 
from 19 to 15.1%. In the second period, from 2008 to 2013, also as a consequence 
of the outbreak of economic crisis, youth unemployment rises by more than 11 per-
centage points, from 15.1 to 26.3%. Finally, in the third period, from 2014 to 2018, 
youth unemployment returned to the level of 2007 (about 15.7%).

However, because the data includes a set of heterogeneous countries, to identify 
the path of the unemployment rate it is necessary to divide the entities in the panel 
data into three different country groups: Northern Europe,3 Southern Europe4 and 
Eastern Europe.5 As we can see from Fig. 1b, these three groups exhibit a different 
path of the youth unemployment rate. Regarding the Northern country group, the 
figure shows that youth unemployment increased almost uninterruptedly until 2014, 
achieving a peak of 17.5% in that year. In contrast, since 2015 youth unemployment 
has slightly declined, and in the last year of observation—2018—it was about 14.5% 
(almost 4% points higher than 2000). Therefore, as shown in Fig. 1b, regarding the 
Northern country group, youth unemployment increased independently from the 
economic cycle, since it increased also before the 2008 crisis.

2  However, it is worth pointing out that youth unemployment represents only one of several indicators 
capturing the “dramatic” situation of young people in the modern era. Indeed, other indicators that would 
deserve to be analysed are: (a) youth employment (defined as the number of young employed persons as 
a percentage of the youth population; for more details see ILO 2009), (b) NEET (the sum of young per-
sons who are not in employment, education or training; for more details see Caroleo et al. 2020) and (c) 
discouraged workers among youth (defined as the sum of all persons who are without work and available 
for work but did not seek work; see Dagsvik et al. 2013).
3  Austria, Belgium, Denmark, Finland, France, Germany, Luxembourg, the Netherlands, Sweden and the 
UK.
4  Cyprus, Greece, Ireland, Italy, Malta, Portugal and Spain.
5  Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia 
and Slovenia.
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Considering the Southern European country group, it exhibits a stable youth 
unemployment rate until 2008 (about 17%), and then, as a consequence of the 
economic crisis, it increases to 36.3% in 2014. Therefore, in the last four years, it 
strongly declined, achieving 24.2% in 2018 (almost 7% points higher than the value 
in 2008).

Finally, analysing the Eastern European country group, the trend in youth unem-
ployment shows a strong decline (from 26.1 to 15.4%) in the period between 2000 
and 2008. Then, in 2009 and 2010, the rate increases to 27% and remains stable in 
2013. After that, youth unemployment again falls to 12.7% in 2018 (about half of 
the level in 2013).

Now, after having analysed the trend in youth unemployment in the three country 
groups, I focus on the trend in labour market flexibility in the period 2000–2018. 
To capture the degree of flexibility of the labour market, I use the Labour Market 

Fig. 1   a Average youth unemployment rate in the EU-28. Soasdurce: Author’s elaboration on Eurostat 
data. b Average youth unemployment rate in Northern, Southern and Eastern country group in the period 
2000–2018. Soasdurce: Author’s elaboration on Eurostat data
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Regulation Index (LMRI), elaborated by the Fraser Institute,6 which has two impor-
tant advantages: (1) it allows us to take into account the changes in labour market 
institutions as a whole (Liotti 2020) and (2) it provides acceptable availability of 
data: its relevant data starting from 1970 is very suitable to analyse the long-run 
changes in labour market institutions that occurred over decades.

The LMRI index is an unweighted average of six measures—(1) hiring regula-
tions and minimum wage; (2) hiring and firing regulations; (3) centralized collective 
bargaining; (4) hours regulations; (5) the mandated cost of worker dismissal; and (6) 
conscription—and its value varies from 1 to 10. The higher the value, the higher the 
degree of flexibility of the labour market.

Fig. 2   a Average labour market regulation index in the EU-28 in the period 2000–2018. Souasdrce: 
Author’s elaboration on Fraser Institute data. b Average labour market regulation in Northern, Southern 
and Eastern country groups in the period 2000–2018. Soasdurce: Author’s calculation on Fraser Institute 
data

6  https://​www.​frase​rinst​itute.​org/​econo​mic-​freed​om/​datas​et?​geozo​ne=​world​&​page=​datas​et.

https://www.fraserinstitute.org/economic-freedom/dataset?geozone=world&page=dataset
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Figure  2a shows the (average) value of the LMRI in the EU-28 from 2000 to 
2018.

From Fig. 2a, it is possible to clearly individuate the change towards more flex-
ibility of the labour market in the European continent. Indeed, the mean value of the 
LMRI increased from 5.1 in 2000 to 6.8 in 2018, with an increase equal to 1.7 (that 
is, 33.3%). However, Fig. 2a offers only a simple summary of the whole data set but 
says nothing about how much the three country groups have flexibilized their labour 
market institutions.7

Figure 2b shows the change in the LMRI in the three country groups in the period 
between 2000 and 2018.

Figure 2b shows four sets of interesting results: (1) the labour market has been 
flexibilized in all three country groups. (2) The Eastern country group shows higher 
flexibility of the labour market compared to the other two country groups. (3) Unlike 
the Southern and Eastern country groups, in which the flexibilization of the labour 
market never stopped, in the Northern country group, the LMRI remains stable 
in the period 2002–2008. This shows that, at least in this group, the change in the 
labour market accelerated mainly after the outbreak of the economic crisis. (4) Con-
sidering the difference between the last and the first year of observation, the change 
in the LMRI has been higher in the Southern country group (+ 1.70) compared to 
the Northern and Eastern country groups (respectively + 1.33 and + 1.60).

Finally, Fig.  3 plots the relation (for each country) between the average youth 
unemployment and the LMRI over the period 2000–2018.

As can be noted, the relation between the two variables is not very robust; 
indeed, even if for some countries (countries around the line) the correlation can 

Fig. 3   Correlation between youth unemployment and the LMRI in the EU-28. Soasdurce: Author’s cal-
culation on Eurostat and Fraser Institute data

7  For details about the flexibility measures of the labour market in Europe, see, among others, Moreira 
et al. (2015), Cirillo et al. (2017) and Eichhorst et al. (2017).
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seem strong, for others the correlation is less clear. Indeed, for example, Germany, 
Cyprus, Portugal and Spain have the same mean value of labour market regulation, 
but the youth unemployment rate is very different in these three countries. In par-
ticular, for the same LMRI, the youth unemployment rate in Spain and Portugal is 
respectively more than three and two times the youth unemployment rate in Ger-
many. The same is true for Italy, Luxembourg and Lithuania: despite these countries 
having the same LMRI value, the youth unemployment rate in Italy is much higher 
than the last two countries.

Therefore, given that the effects of labour market flexibility on youth unemploy-
ment can be time varying and can vary across countries, this relationship deserves to 
be analysed empirically.

3 � Empirical Analysis

3.1 � The Model and Variables Description

To investigate the impact of the LMRI on youth unemployment in 28 European 
countries, the following equation is estimated:

where YUt is the youth unemployment rate at time t, Yi,t−1 is the level of unemploy-
ment at time t-1, LMRI is the labour market regulation index, X’ is the set of other 
variables affecting the youth unemployment rate, i are the entities, �0.�1.�k are the 
coefficients, � is the error term and �i is the fixed effect considering the unobserv-
able factors affecting the panel data entities. The empirical strategy assumes that 
the level of youth unemployment depends on its previous value, while the presence 
of the one-period lag of the main independent variable (LMRI) is coherent with the 
hypothesis in the literature that the causality goes from flexibility to unemployment 
and not vice versa. Besides the degree of flexibility of the labour market, other mac-
roeconomic variables (that in the literature are assumed as determinants of youth 
and adult unemployment) are included in the model. These control variables are: 
(1) economic growth rate, (2) inflation, (3) government gross debt/GDP ratio, (4) 
current account balance, (5) active labour market policy per unemployed individual 
(ALMP/UNEMP) and (6) unemployment benefits. The source of the data is pro-
vided in the appendix (see Table 6 in “Appendix”).

The rationale for including these control variables is as follows (Table 1):

1.	 Economic growth rate According to Okun’s law, the increase in growth reduces 
the level of the unemployment rate. However, this view has been challenged in the 
past: indeed, Aghion and Howitt (1994) pointed out that the effect of economic 
growth on unemployment depends on two competing forces: the capitalization 
effect and the creative destruction effect. Regarding the first effect, economic 
growth raises the capitalization returns from creating jobs, and this leads to a 

(1)YUi,t = �i + �0Yi,t−1 + �1LMRIi,t−1 +

1
∑

j=0

�kX
�

i.t−j
+ �nYear + �i,t,
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reduction of the unemployment rate. The second effect, in contrast, reduces the 
duration of job matches, increases the job separation rate and discourages the 
creation of job vacancies. Therefore, the sign of the relationship between growth 
and unemployment depends on whether the first effect prevails on the second one 
or vice versa.

2.	 Inflation According to some authors (Choudry et al. 2012a; b), the inflation rate 
should contribute to reducing unemployment as, given that wages are predeter-
mined through collective contracts, an increase in general prices reduces real 
wages and allows firms to increase labour demand and obtain a higher profit. 
However, I also need to consider the opposite view, which hypothesizes that 
inflation, especially if it is not kept under control by the authorities, could have 
a detrimental effect on unemployment. Indeed, a rise in the inflation rate, which 
reduces real wages, leads to reductions in domestic aggregate demand and in 
production levels. Without the intervention of external factors (for example, an 
increase in exports), inflation could contribute to the increase of youth unemploy-
ment.

3.	 Government debt/GDP ratio The hypothesis in the economic literature is that 
higher government debt/GDP has a negative effect on (youth) unemployment for 
two reasons: (1) the reduction of government debt/GDP forces countries to imple-
ment fiscal retrenchment measures, reducing in such a way the level of aggregate 
demand (Canale et al. 2014, 2019; Canale and Liotti 2015) and (2) higher govern-
ment debt/GDP compromises the level of economic growth (Reinhart and Rogoff 
2010). Therefore, according to this theory, the simultaneous estimate of these two 
variables can lead to biased results. However, looking at Table 1, we see that the 
correlation between growth and government debt/GDP is limited (− 0.23). This 
means that the effect of government debt/GDP on growth exists, but it is limited 
and certainly not able to bias the empirical results.

Table 1   .

Variables Youth Un GDP gr LMRI Inflation Debt/GDP Current 
balance

ALMP Unem-
ployment 
benefits

Youth Un 1.00
GDP gr  − 0.2294 1.00
LMRI  − 0.1202 0.0722 1.00
Inflation  − 0.0958 0.1366  − 0.0881 1.00
Debt/GDP 0.4708  − 0.2313  − 0.1669  − 0.2471 1.00
Current 

balance
 − 0.1656  − 0.1742 0.1075  − 0.4641  − 0.0093 1.00

ALMP  − 0.1908  − 0.1384  − 0.1916  − 0.2073  − 0.0456 0.4408 1.00
Un. ben-

efits
0.1009  − 0.3267  − 0.2894  − 0.2437 0.2432 0.3028 0.6051 1.00

VIF = 1.51
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4.	 Current account balance This variable is one of the most important elements of 
aggregate demand. According to Keynesian theory, a positive current account 
balance means that the export level exceeds imports, and this should contribute 
to reducing youth unemployment. However, it could be pointed out that the cur-
rent account balance is strictly linked to economic growth, and therefore in the 
empirical model the simultaneous estimate of these two variables can lead to 
biased results. This observation could be right if the correlation between these two 
variables were high, but according to Table 1, the correlation between growth and 
current account balance is very low (0.14). This means that the effect of current 
account balance on growth is limited and certainly not able to bias the empirical 
results.

5.	 ALMP Regarding the effect of ALMP, the literature seems to suggest that active 
labour market policies are negatively correlated with unemployment (Martin 
2014). The theoretical assumption is that through schooling, training and experi-
ence, an unemployed person can increase the level of “human capital”, increasing 
in this way the probability to be more resilient in the face of different phases of 
the business cycle.

6.	 Unemployment benefits High unemployment benefits increase the unemployment 
level for two reasons: they reduce the job-searching intensity and they lower the 
economic cost of unemployment (Bassanini and Duval 2006).

Table 1 shows the matrix correlation among the variables included in the model. 
Many of the variables seem to be correlated with youth unemployment. In particu-
lar, the value is very high for government debt/GDP (0.4708). The correlation of 
the other variables is below 0.30. Finally, utilizing the VIF test (value equals 1.51) 
ensures that there is no multicollinearity among independent variables.

For estimating the impact, two panel data techniques are implemented: (a) first, 
I use a Country fixed and Time fixed effects panel data model. This empirical tech-
nique is important because it allows us to both take into account the presence of het-
erogeneity among entities and to control for unexpected variation or special events 
(for example an asymmetric shock) that may affect the dependent variable. (b) Then 
I use the pooling mean group (PMG) model elaborated by Pesaran and Smith (1995) 
to estimate the long-run effect of higher labour market flexibility on youth unem-
ployment. This second methodology represents a robustness check of the results 
highlighted with the time and fixed effect approach.

3.2 � Country Fixed Effects and Time Fixed Effects Estimator

Here the effect of the LMRI on youth unemployment is estimated using the panel 
data model, taking into account both of the country fixed effects and time fixed 
effects. On the one side, country fixed effects must be used whenever the entities 
in the panel data show a certain degree of heterogeneity (for example, concerning 
the economic structures of each country) that could in some way bias the empirical 
estimates. The use of country fixed effects allows us to remove the effect of those 
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time-invariant characteristics, in such a way that it is possible to assess the net effect 
of the independent variables on the dependent variable (Gujarai et al. 2017; Wool-
drigde 2019). On the other side, time fixed effects must be used when we suspect 
that some unexpected events (for example asymmetric shocks) have affected and 
biased the empirical outcomes. Using time fixed effects allows us to depurate by 
unexpected events and to get unbiased results.

However, it is important to highlight that, given the strong heterogeneity of coun-
tries present in the data set, I also include two dummy variables: the first one helps 
to capture the differences about the effect of LMRI on youth unemployment in the 
Southern and Eastern country group compared to the Northern one (representing 
the reference group), while the second one allows us to investigate the effect of the 
LMRI on youth unemployment over the economic crisis period 2008–2014.

Table 2 shows the main empirical results.
In Column 1 a basic model—including the one lag of economic growth beyond 

the LMRI and youth unemployment at time t−1—is estimated. It shows that the 
youth unemployment level depends on its past value (0.826),8 and this confirms that 
youth unemployment is a strongly persistent phenomenon, while the effect of eco-
nomic growth and the LMRI is negative, respectively − 0.410 and − 0.178. How-
ever, it is important to note that the coefficient regarding the effect of the LMRI on 
youth unemployment is not statistically significant, while the coefficients of youth 
unemployment and economic growth are statistically significant at least at the 10% 
level, with R-squared equal to 93%.

Therefore, in Columns 2–5 I add other control variables to the model. In Col-
umn 2, inflation is added to the empirical regression: the results confirm the nega-
tive effect of economic growth (− 0. 402) and the LMRI (− 0.234) on youth unem-
ployment, even though for the latter, I do not find statistical significance. On the 
other side, inflation contributes to the increase in youth unemployment (0.153). This 
result can be because higher inflation reduces the competitiveness of goods and ser-
vices on international markets, reducing in such a way the aggregate demand and 
unemployment.

In Columns 3–5, government debt/GDP ratio, current account balance, ALMP 
and unemployment benefits are added to the model. Summarizing, results show that 
economic growth negatively affects youth unemployment in all estimations (the 
range is between − 0.325 (Column 5) and − 0.432 (Column 4), while the beneficial 
effect of the LMRI is in a range between − 0.122 (Column 4) and − 0.186 (Column 
3), but it is never statistically significant.

Concerning other variables, unemployment benefits (Column 5) contribute to 
increase the youth unemployment (the value of coefficient is 3.161), therefore in line 
with the recent literature. A surplus in the current account balance (Column 4) and 
an increase in the government investments in ALMP (Column 5) reduce the unem-
ployment level (− 0.124 and − 4.080, respectively) and, in this case, the hypothesis 
indicated in the literature is confirmed. At the same time, no statistically significant 
effect of the government debt/GDP ratio is found in the empirical results.

8  In all estimations, the cluster robust standard errors are used.



88	 G. Liotti 

1 3

Ta
bl

e 
2  

T
he

 e
ffe

ct
 o

f L
M

R
I o

n 
yo

ut
h 

un
em

pl
oy

m
en

t i
n 

th
e 

EU
-2

8

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Y
o
u
th

U
n
. t
−
1

0.
82

6*
**

 
(0

.0
21

)
0.

83
0*

**
 

(0
.0

20
)

0.
83

1*
**

 
(0

.0
25

)
0.

84
2*

**
 

(0
.0

21
)

0.
74

9*
**

 
(0

.0
24

)
0.

82
5*

**
 

(0
.0

21
)

0.
68

2*
**

 
(0

.0
39

)
0.

78
9*

**
 (0

.0
27

)

G
ro
w
th

t−
1

 −
 0.

41
0*

**
 

(0
.0

49
)

 −
 0.

40
2*

**
 

(0
.0

48
)

 −
 0.

41
7*

**
 

(0
.0

50
)

 −
 0.

43
2*

**
 

(0
.0

49
)

 −
 0.

32
5*

**
 

(0
.0

51
)

 −
 0.

41
5*

**
 

(0
.0

49
)

 −
 0.

50
7*

**
 

(0
.0

63
)

 −
 0.

31
8*

**
 

(0
.0

50
)

L
M
R
I t
−
1

 −
 0.

17
8 

(0
.2

31
)

 −
 0.

23
4 

(0
.2

29
)

 −
 0.

18
6 

(0
.2

34
)

 −
 0.

12
2 

(0
.2

29
)

 −
 0.

15
6 

(0
.2

70
)

 −
 0.

07
4 

(0
.2

58
)

In
fl
a
ti
o
n
t−
1

0.
15

3*
**

 
(0

.0
44

)
0.

42
8*

**
 (0

.0
75

)

D
eb
t∕
G
d
p
t−
1

 −
 0.

00
4 

(0
.0

12
)

 −
 0.

02
1*

 (0
.0

12
)

C
u
rr
en
t_
B
a
l t
−
1

 −
 0.

12
4*

**
 

(0
.0

36
)

 −
 0.

03
0 

(0
.0

38
)

U
n
em

_
B
en
efi
ts
t−
1

3.
16

1*
**

 
(0

.5
23

)
3.

26
4*

**
 (0

.4
89

)

A
L
M
P
t−
1

 −
 4.

08
0*

**
 

(1
.0

62
)

 −
 3.

44
0*

**
 

(1
.0

60
)

D
um

m
y 

LM
R

I 
N

or
th

en
 c

ou
n-

tri
es

 −
 0.

10
6 

(0
.2

34
)

D
um

m
y 

LM
R

I 
So

ut
he

rn
 c

ou
n-

tri
es

 −
 0.

06
3 

(0
.0

66
)

D
um

m
y 

LM
R

I 
Ea

ste
rn

 c
ou

n-
tri

es

 −
 0.

11
7*

 
(0

.0
60

)

D
um

m
y_

LM
R

I t-
1_

20
08

–
20

14

 −
 0.

19
3 

(0
.5

17
)

O
bs

er
va

tio
ns

49
7

49
7

48
7

49
7

44
5

49
7

22
4

44
1

R-
Sq

ua
re

d
0.

92
95

0.
93

18
0.

92
86

0.
93

40
0.

91
06

0.
92

99
0.

85
56

0.
88

81
N

o.
 o

f g
ro

up
s

28
28

28
28

27
28

28
27



89

1 3

Labour Market Regulation and Youth Unemployment in the EU‑28﻿	

C
ou

nt
ry

 fi
xe

d 
an

d 
Ti

m
e 

fix
ed

 e
ffe

ct
s m

od
el

. D
ep

. V
ar

: Y
ou

th
 U

ne
m

pl
oy

m
en

t
C

lu
ste

r r
ob

us
t s

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

**
*,

 *
*,

 *
Re

je
ct

 th
e 

nu
ll 

hy
po

th
es

is
 a

t 1
, 5

 a
nd

 1
0 

%

Ta
bl

e 
2  

(c
on

tin
ue

d)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

C
ou

nt
ry

 fi
xe

d 
eff

ec
ts

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ti
m

e 
fix

ed
 e

ffe
ct

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s



90	 G. Liotti 

1 3

To complete the empirical analysis, in Column 6 I have added to the econometric 
model a dummy variable on the LMRI to analyse the different effect of the intro-
duction of flexibility measures on three country groups, while in Column 7 I have 
included a dummy taking into account the effect of the LMRI on youth unemploy-
ment in the crisis period 2008–2014.

Column 6 of Table 2 shows interesting results: for the Northern country group, 
the effect is negative (− 0.106), but not statistically significant. Concerning the 
Southern country group, also in this case the effect is negative, but again it is not 
statistically significant. Only for the Eastern European country group does it seem 
that the flexibility measures have had a negative and statistically significant (at 1%) 
impact (− 0.117) in reducing the unemployment rate.

Column 7 shows a negative coefficient of the LMRI on youth unemployment in 
the crisis period; however, also in this case, the effect is not statistically significant.

Finally, in Column 8, I re-estimate the empirical model considering all independ-
ent variables simultaneously. The empirical results confirm the previous ones, with 
the only exceptions that now the negative coefficient regarding the effect of govern-
ment debt/GDP is statistically significant (at 1 percent), while the coefficient regard-
ing the current account balance is not statistically significant. However, the change 
in the significance of the coefficients could be due to the presence of some high vari-
ables (for example, there is a strict correlation between inflation and current account 
balance, − 0.4641).

According to Table 2, it seems that the LMRI in general does not affect youth 
unemployment, but it says nothing about the single sub-indicators that are at the 
base of these indices. So, I re-estimate Eq.  1 to assess whether some flexibility 
measures have had some beneficial effect on youth unemployment.

Table 3 shows the effect of each sub-indicator on youth unemployment.
Table  3 shows that some measures (hiring regulations, minimum wage, hiring 

and firing regulations, hours regulations and coscription) potentially could reduce 
youth unemployment, but none of the coefficients is statistically significant (with the 
only exception of hours regulation in column 5).

However, it is important to note that the empirical model using country fixed and 
time fixed effects can lead to biased results, because it does not take into account 
some characteristics of the panel data methodology (presence of the unit root and 
cointegration among variables). So, I next address these issues in order to check the 
robustness of these empirical results.

3.3 � PMG Estimator as Robustness Check of Results

To check the robustness of results derived through the country fixed and time fixed 
effects model, I estimate the relation between youth unemployment and labour mar-
ket flexibility using the PMG methodology. The PMG estimator evaluates the long-
run effect of the main independent variable on youth unemployment. Before imple-
menting the empirical analysis, some econometric premises have to be considered: 
first, one of the most important issues, when large N and T are used, is that the 
idea of homogeneous slope parameters is inappropriate (Pesaran and Smith 1995; 
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Blackburne and Frank 2007). For this reason, Pesaran and Smith (1995) proposed 
using a new empirical technique to estimate non-stationary dynamic panel data, in 
which it is supposed that the parameters are heterogeneous across the entities. This 
methodology is called the pooling mean-group estimator (PMG), and it consists 
of estimating N-time series regression and then taking the average values of coef-
ficients (Pesaran and Smith 1995). Second, before estimating the general equation, I 
need to verify whether the variables of our primary interest are non-stationary at the 
level, are stationary at the differences and are cointegrated of rank 1. In the appendix 
(see Table 7 in “Appendix”), it is shown that the variables of the paper are all non-
stationary at the level and stationary at the first difference. Moreover, we can see 
that all variables are cointegrated. These results are very important to avoid the pos-
sibility of estimating a spurious regression.

The equations to be estimated assume the long- and the short-run form. The long-
run equation follows the ADRL 

(

p;q1 … qk
)

 process using current and past values of 
the explanatory variables and is described by Eq. 3:

An important characteristic of this empirical approach is that, while in the short 
run it admits that the variables deviate from equilibrium, in the long run, all vari-
ables have to converge toward a stable equilibrium. Moreover, I consider the fixed 
effect option (DFE) to take into account the heterogeneity of the panel data.

Finally, it is possible to write out the error correction equation describing the 
short-run speed of adjustment in the following way:

where � = −

�

1 −
∑p

j=1
�i,j

�

 is the error-correcting speed of adjustment term.
To guarantee that the variables converge in a long-run equilibrium, the parameter 

∅ needs to assume negative values (for more detail see Blackburne and Frank 2007).
Table 4 shows the results of my estimations.
Looking to the long-run estimates, the results confirm that economic growth rep-

resents a key factor to reduce youth unemployment.9 The range of coefficients is in 
a range between − 1.339 (Column 5) and − 2.992 (Column 2), and they are always 
statistically significant.

Concerning the labour market flexibility, the results are controversial: the coef-
ficients are negative and statistically significant at 1% for Column 1 (− 2.051) and 
Column 5 (− 1.948). However, if we look at Column 6, the sign of coefficient is 

(2)YUi,t = �i +

p
∑

j=1

�i,jYUi,t−j + �LMRIt−1,i

n
∑

j=0

�i,j,Xi,t−j + �i,t.

(3)ΔYUi,t = �i

(

Yi,t−1 − ��
i
Xi,t

)

+

p−1
∑

j=1

�i,jΔYUi,t−j +

q−1
∑

j=0

�i,tXi,t−j + �i,t

9  Since the PMG methodology estimates the long-run effect of the LMRI on youth unemployment, I 
have deleted the dummy variables from our analysis.
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reversed (1.387) and statistically significant; in other words, the higher LMRI leads 
to higher youth unemployment.

Concerning the other variables, on the one side, the detrimental effects of infla-
tion (2.320), and unemployment benefits (10.614) are confirmed, while on the other 
side, a surplus in the current account balance (− 1.331) and investments in active 
labour market policies (− 19.140) regarding spending contribute to reducing youth 
unemployment. Regarding the coefficient of government debt/GDP, it is negative 
but not statistically significant. Furthermore, Column 6 reports the coefficients of 
the model that estimate all variables simultaneously: the only difference with respect 
to the general results is that the coefficient of current account balance is not statisti-
cally significant.

Finally, I re-estimate the effect of each sub-indicator of the LMRI in order to 
detect whether, in the long run, some flexibility policies have contributed to reduc-
ing youth unemployment.

Table 5 shows that, in the long run, some of the sub-indicators (hours regulation 
and Centralized collective bargaining) can have some limited effects, while regard-
ing the other flexibility measures (Hiring regulations and minimum wage, Hiring 
and firing regulations, Mandated cost of worker dismissal, Conscription) are not sta-
tistically significant.

4 � Discussion on Empirical Results

This section is dedicated to a brief discussion comparing the empirical results 
obtained in this study with the relevant literature about labour market flexibility.

As discussed above, according to mainstream labour market theory, the main pil-
lar of labour market institution reforms in the last 30 years was based on the postu-
late that high worker protection—preventing labour supply and labour demand from 
responding quickly to economic system changes—represents an obstacle to achiev-
ing full employment (Nickell 1998; Nickell et al. 2005; Blanchard and Wolfer 2000; 
Blanchard and Summers 1986; Blanchard et al. 2006). In other words, the existence 
of an inverse relation between the level of regulation and the unemployment rate 
represents the theoretical basis for justifying the necessity of deregulating the labour 
market through the adoption of flexibility measures (Lee 2000; European Commis-
sion 2009; Bernal-Verdugo et al. 2013; Bruno et al. 2017).

The results of this study point out that the hypothesis according to which higher 
labour market flexibility leads automatically to a decline in youth unemployment 
lacks empirical support. There could be several reasons, and I will deal with two 
in particular: (1) a possible explanation for this result could be due to the presence 
of high turnover among young workers. In other words, according to Barbieri and 
Scherer (2009), the result could be determined from a kind of substitution effect, in 
which firms continuously hire and fire using tax relief or other government incen-
tives to reduce costs and make their goods and services more competitive in the 
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international market. In this view, there is no stimulus for firms to increase the 
skills and human capital of young workers, who remain trapped in a continuous and 
growing precariousness trap (O’Higgins and Moscariello 2017). (2) Another rea-
son that could justify the lack of empirical support for the neoclassical hypothesis 
is based on the deficit of aggregate demand. This argument derives from Keynesian 
effective demand theory and can be explained as follows: If one of the main objec-
tives of higher labour market flexibility is to ease the access of young workers and 
reduce the hiring costs for firms, this policy, given the lack of stimulus of aggregate 
demand, becomes ineffective. Firms produce only if they have some expectation of 
selling what they produce, and the hiring of workers is subject to these conditions; 
but if there is an aggregate demand gap that makes firms have negative expectations 
about the future of the economy, the adoption of automatic labour market flexibility 
measures will fail to achieve the objectives for which they have been implemented. 
In this context, expansionary fiscal and/or monetary policies mixed with some flex-
ibility measures could provide some beneficial effects not only for young employ-
ment but for employment in general.

In conclusion, looking at the general results, it must be noted that labour mar-
ket flexibility cannot be considered a “panacea” for resolving the unemployment 
problem. The implementation of flexibility measures should be targeted, taking into 
consideration the whole economic, social and political structure of each individual 
country.

5 � Concluding Remarks

This study analysed the effect of higher labour market flexibility on youth unemploy-
ment, taking into account data on 28 European countries in the 2000–2018 period. 
The economic literature has suggested that higher labour market flexibility repre-
sents one of the main pillars to reduce (youth) unemployment. Indeed, a rigid labour 
market prevents the adjustment of the labour supply and labour demand according 
to the specific phase of the business cycle, increases production costs for firms and 
reduces the competitiveness of goods and services at the international level, and this 
leads to a high level of unemployment.

The European Union has adopted reforms that have reduced labour market rigid-
ity; these reforms have reduced the so-called “security in employment” and have 
concerned several areas such as hiring and firing regulations, dismissal costs and 
minimum wages. The degree of flexibility is captured by the so-called labour market 
regulation index (LMRI) that considers the changes of labour institutions due to the 
reforms adopted by governments over time.

The aim of the study has been to empirically test the validity of the hypothesis of 
a beneficial effect of higher labour market flexibility on youth unemployment. From 
the empirical results, using two different empirical techniques (time and fixed effect 
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model and PMG estimator), arise many doubts. Indeed, the empirical analysis shows 
that there is little or no support in favour of the neoclassical hypothesis stating that 
higher labour market flexibility is able to reduce youth unemployment.

Considering the other variables included in my empirical model, I find that 
growth, active labour market policies and a positive current account balance con-
tribute to reducing youth unemployment, while inflation and unemployment benefits 
have detrimental effects on our main dependent variable.

In this regard, it is worth spending some words on the effect of growth on youth 
unemployment. That economic growth allows for the reduction of (youth) unem-
ployment is not news, because this result—over time—has been confirmed empiri-
cally in several previous studies (Choudry et al. 2012a; b; Bruno et al. 2017); rather, 
much discussion revolves around the debate of how to create an environment favour-
able to economic growth. Here I will briefly focus on one of the most important 
factors that can create a favourable environment for economic growth, that is, fiscal 
policy. In this sense, according to Schubert and Turnovsky (2017), fiscal expansion 
stemming from an increase in government investment can achieve higher long-run 
economic growth and a lower long-run unemployment rate.

This policy could be particularly useful for the European Union, whose economy 
is being held back by the COVID-19 pandemic. In this context, the recovery funds 
that the European Commission will make available to countries that have particu-
larly downsized their economies (for example Italy and Spain) should be used for 
government investments in strategic sectors (green economy, digitalization, R&D, 
innovation of industrial production and education), accompanied by higher spend-
ing for ALMP that allows young people easier access to the labour market, without 
reducing the social rights of workers.

In conclusion, policymakers should target public policies to guarantee fiscal 
incentives to stimulate firms to hire young people with a permanent contract, pre-
venting these workers from falling into the trap of precariousness.

Appendix

See Tables 6 and 7.
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Table 7   Unit root test and cointegration test

The tests are: Hadri, 2000 (HAD); Levin, Lin and Chu, 2002 (LLC); Im, Pesaran and Shin, 2003 (IPS); 
ADF Fisher χ2 (ADF); PP Fisher χ2 (PP) due to Maddala and Wu, 1999 and Breitung, 1999). In Hadri 
the null is that the variable is stationary. ***, **, and * reject the null at 1%, 5% and 10% respectively
Youth unemployment The no-stationary at level is confirmed by five tests (IPS, ADF, Breitung, PP and 
Hadri). The stationary at the differences is confirmed by the following five tests (LLC, IPS, ADF, PP and 
Breitung), LMRI the no-stationary at level is confirmed by five tests (LLC, IPS, ADF, HAD and Brei-
tung. The stationary at the differences is confirmed by the following three tests (IPS, ADF and Breitung), 
Growth rate The no-stationary at level is confirmed by three tests (IPS, ADF and Hadri). The stationary 
at the differences is confirmed by the following five tests (LLC, IPS, ADF, PP and Breitung), Inflation the 
no-stationary at level is confirmed by three tests (LLC, ADF and Hadri). The stationary at the differences 
is confirmed by the following five tests (LLC, IPS, ADF, PP and Breitung), Government debt/GDP The 
no-stationary at level is confirmed by five tests (IPS, ADF, Breitung, PP and Hadri). The stationary at the 
differences is confirmed by the following five tests (LLC, IPS, ADF, PP and Breitung), Current account 
balance The no-stationary at level is confirmed by four tests (IPS, PP, ADF and Hadri). The stationary at 
the differences is confirmed by the following five tests (LLC, IPS, ADF, PP and Breitung). Unemployment 
benefits The no-stationary at level is confirmed by four tests (IPS, PP, ADF and Hadri). The stationary at 
the differences is confirmed by the following five tests (LLC, IPS, ADF, PP and Breitung), ALMP The no-
stationary at level is confirmed by all six tests (LLC, IPS, Breitung, PP, ADF and Hadri). The stationary at 
the differences is confirmed by the following four tests (LLC, IPS, PP and Breitung). Kao test for cointe-
gration rejects the hypothesis of no cointegration among variables used in the empirical analysis

Test

Individual effects, and individual trend

Variables HAD LLC IPS ADF PP Breitung

Youth Un 4.773***  − 1.968** 0.004 58.027 21.900  − 0.791
LMR 9.994***  − 0.146  − 0.880 61.822 85.636***  − 0.508
GDP 6.752***  − 1.692** 0.439 36.695 145.076***  − 2.997***
Inflation 9.126***  − 1.146  − 2.330*** 66.064 126.225***  − 2.716***
Government debt/GDP 6.206***  − 2.815*** 0.450 48.149 21.332 1.363
Current account balance 7.051***  − 2.379***  − 0.587 57.349 52.906  − 2.080**
Unemployment benefits 7.148***  − 3.295***  − 0.713 59.889 26.829  − 2.623***
Almp 7.848*** 0.515  − 0.514 51.559 51.9681 0.058

First differences

Individual effects, and individual trend

Youth Un 5.892***  − 3.868***  − 3.025*** 91.2649*** 140.225***  − 5.539***
LMR 5.358***  − 0.441  − 4.096*** 90.073*** 317.986  − 3.851***
GDP 24.742***  − 2.515***  − 5.190*** 104.353*** 511.712***  − 9.627***
Inflation 14.091***  − 1.462*  − 4.903*** 101.751*** 437.558***  − 2.895***
Government debt/GDP 7.955  − 3.887***  − 2.240** 81.508** 85.901***  − 3.338***
Current account balance 7.371***  − 6.863***  − 6.284*** 135.479*** 308.084***  − 7.194***
Unemployment benefits 6.349***  − 9.789***  − 5.006*** 117.390*** 173.635***  − 8.899***
Almp 8.906***  − 2.823***  − 2.120** 71.942* 189.195***  − 1.857**
Cointegration test
Kao Residual test for cointegration
Ho: No cointegration, Ha: Some panels are cointegrated

Statistics p value

ADF  − 4.444*** 0.000
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