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Abstract:  
 
There is growing evidence on the causes and consequences of youth unemployment, 
especially after the outbreak of the crisis that boosted its level to unprecedented figures. 
In fact, the youth unemployment rate in Europe increased 7.1 percentage points during 
the period 2008-2013. This big unemployment rate essentially means that many people 
between 15 and 24 years actively seek work but find none (more than double that in the 
case of adults). In other words, European economies have serious structural problems 
with offering employment to the young population. The severity of the problem 
increases when we consider that during the current crisis, the chances of unemployed 
young people getting a job are very low (only 29.7% of those unemployed in 2010 
found a job in 2011). Moreover, the work they access tends to be less stable. In 2013, 
43.1% of young employees worked with a fixed-term contract (four times as many as 
the adult percentage). 35.1% of the contracts were part-time (twice as many as the adult 
rate) and, among them, 29.2% were involuntary, i.e. they had no other option to choose. 
 
Additionally, as in many other economic dimensions, there appear important regional 
differences between the North and the South of Europe as can be seen in Figure 1, 
exhibiting a clear spatial pattern, which leads the analysis towards the drivers behind the 
spatial clustering of areas with low or high unemployment rates. One of the suspected 
factors is the similarity of the European economies in terms of their sectoral structure, 
provided the differentiated effect of the crisis on each economic activity and the 
segregation of the young workers in the labor market, which is the main focus of this 
study. 
 



 
 

Figure 1 - Youth unemployment rate change between 2008 and 2013 
 

 
 
 
Another important dimension that must be taken into account is the sectoral one. Youth 
employment is highly concentrated in few activities. At a 16-sectoral level of 
aggregation, Figure 2 shows the most youth labor-intensive sectors during the period 
considered. Hotels and restaurants, retail trade, construction and other services (such as 
recreational activities, leisure and sports) are the sectors with a significant share of 
young workers in their total workforces. 
 

Figure 2 - Sectoral concentration of youth employment 
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This particular characteristic of the youth employment leads to questioning the role 
played by the interrelationships of the neighboring economic structures in this issue. 
What happens if the own productive structure is similar to the ones of the neighboring 
regions? Are these economies going to complement (or substitute) each other causing a 
positive (or negative, respectively) effect on the youth employment? 
In order to explore those similarities for the European regions in a descriptive way we 
calculate the Le Masne Index (Le Masne, 1988; Pulido et al., 1993) as follows: 
 

 
In figure 3, we show a map with the Le Masne indexes of the regions, where we can 
observe the similarity relationships between NUTS-2 regions. In general the similarities 
are high, being the North-Centre regions of Europe the ones with the higher indexes. 
 

Figure 3 - Le Masné Index 
 

 
The aim of this article is to provide some hints about the causes of the spatial 
distribution of youth unemployment growth, focusing on its relationship with the 
structural similarity of the regions in the EU (NUTS 2).  We are interested in assessing 
the possible convergence in terms of youth unemployment during the period of the 
crisis 2008-2013. Moreover, we want to see how the own productive specialization and 
the one of the neighboring regions affects the growth of youth unemployment and what 
other labor and demographic initial conditions of the regions affect youth 
unemployment.  
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In this respect previous literature on the causes of the change in youth unemployment 
selected the aggregate demand, relative wages and other labor market and demographic 
factors as the most important ones. They found that young workers tend to absorb 
macroeconomic shocks due to the higher flexibility of their contracts (Blanchard and 
Wolfers, 2000; and O’Higgins, 2014) and they are more sensitive to business cycle 
oscillations than is adult unemployment (Ghoshray et al., 2016). Bell and Blanchflower 
(2011) conclude that youth unemployment in some countries like Spain, Latvia, 
Lithuania and Ireland rises when housing prices decline due to the reduction in 
construction demand. 
In terms of spatial analysis, Choudhry et al. (2012), considering 70 countries for the 
period 1980-2005, found that the impact of crises on the youth unemployment rate is 
significant and persists for 5 years after a financial crisis. The most adverse effects are 
found in the second and third year after the financial crisis. The main variables chosen 
by this strand of the literature are the industry structure, taking into account also the 
relative specialization, part-time and temporary contracts and youth/adult population 
ratio (Perugini and Signorelli, 2008). In Bruno et al. (2014), the structural factors 
included are the demographic structure, the educational system and the sectoral 
specialization of the different countries (Destefanis and Mastromatteo, 2010). 
 
To capture the influence of the neighbors on the youth unemployment of a certain 
region, a combined spatial econometric approach will be adopted via a distance-based 
weighting scheme. The objective is to provide a global assessment of the neighborhood 
effect (Durbin Model).  

 
Figure 4 - Moran’s I for the youth unemployment rate (5 nearest neighbors) 

 
 

 
 
 
In order to confirm the existence of spatial autocorrelation in the youth unemployment 
growth, the Moran scatterplot is shown (Figure 4) to check for the presence of a global 
spatial pattern, taking into account also the local magnitude of the spatial 
autocorrelation through a local indicator of spatial association (LISA) (Anselin, 1994). 



 
In this analysis, the definition of neighborhood relies on a five-nearest-neighbors 
contiguity matrix, which is comparatively the best fit to the distribution of youth 
unemployment growth in Europe in the period regarded (2008-2013).  
In order to explain youth unemployment growth for NUTS2 regions in Europe, a 
methodology that accounts for the spatial concentration and allows the inclusion of the 
characteristics of the neighbors is a must. A review of the various methods for 
addressing spatial processes can be found in the seminal works from Anselin (1988), 
Cliff and Ord (1981), Griffith (1988, 2003), Haining (1990), Anselin et al. (2004) and 
LeSage and Pace (2009). The Spatial Durbin Model (SDM), as advocated in the work of 
LeSage and Fischer (2008), is an appropriate specification for growth studies because it 
clarifies when the spatial autocorrelation is due to the clustering of high or low 
employment growth areas by means of a spatially lagged dependent variable. Moreover, 
this model tries to uncover the source of possible bias in the residuals related to the 
features of the neighbors through the inclusion of lagged explanatory factors. These 
kinds of models are meant to address specifically spillover effects, which are the main 
concern of this type of analyses, while others focus on the disturbances. 
The general formulation of SDM is: 

𝑦 = 𝛼 + 𝜌𝑊𝑦 + 𝛽𝑋 + 𝛾𝑊𝑋 + 𝜀 

𝜀~𝑁(0,𝜎!) 
 

Where in our case y is the youth unemployment growth experienced in each European 
regions and the neighbors’ youth unemployment growth is considered through the term 
Wy. The matrix containing the remaining explanatory variables related to the socio-
economic, geographical and sectoral characteristics of the region is named X and the 
term WX embraces the neighbors’ characteristics to the model. All these variables and 
the databases used in the analysis are summarized in Table 1. 
The parameters will be estimated through maximum likelihood, but their interpretation 
is subject to the feedback effects of the explanatory variables between a region and its 
neighbors, induced by the spatially lagged factors. This means that the change in a 
factor will have a direct effect on the youth unemployment growth of the own region, 
but also an indirect effect on the neighbors, implying that the marginal effects are not 
represented by the β coefficients as in linear models, and need to be computed after the 
estimation of the parameters in order to draw correct conclusions about the relationship 
between youth unemployment growth and the rest of the variables. 
Following the procedure developed by LeSage and Pace (2009), the figures that 
represent the actual effects of the factors in the SDM, and that will be interpreted in this 
study, can be summarized as: 
(i) Average direct impact: mean of the impacts on the dependent variable in region i of a 
change in the rth factor of that same region.  
(ii) Average indirect impact: mean of the impacts on the dependent variable in region i 
of a change in the rth factor of the other regions (j≠i).  
(iii) Average total impact: sum of the average direct impact and the average indirect 
impact. 



 
 

Table 1 – Variables and databases considered in the analysis 
 

 
Briefly, the main results we found in the OLS estimation comparing the youth (YU) and 
adult unemployment (AU) growth models (Table 2) are that there is divergence for YU 
and convergence for AU, in line with the results obtained by Marelli et al. (2012). 
Moreover, the construction sector had a greater impact on the growth of YU than of 
AU, as also shown in Bell and Blanchflower (2011) and Carrascal (2017). Another 
interesting result is that the specialization in public activities had a negative effect on 
the growth of YU and AU, as expected due to the specific type of contracts regarded. 

Variable name Variable description Source 

Gr. YU 08-13 
Gr. AU 08-13 

Percentage growth of youth (15-24) or 
adult (25 or more) unemployment rate 
between 2008 and 2013 

European Labour Force 
Survey (EU-LFS) from 

Eurostat 

Youth Unemp. 08 
Adult Unemp. 08 Initial youth or adult unemployment rate 

LQ agriculture 08 
LQ industry 08 
LQ construction 08 
LQ wholesale trade 08 
LQ information 08 
LQ financial 08 
LQ real estate 08 
LQ professional act. 08 
LQ public act. 08 
LQ arts 08 

Dichotomous variables. 1 if the Initial 
share of regional employment in a given 
sector is higher than the corresponding 
European share. 0 otherwise. 

15-24 years old 08 Initial share of population aged between 15 
and 24 

Unified Demography 
(UNIDEMO) project from 

Eurostat 

Primary ed. Attainment 08 
Secondary ed. Attainment 08 

Initial share of employees holding a 
primary or secondary education degree 

European Labour Force 
Survey (EU-LFS) from 

Eurostat Part-time 08 Initial share of employees not working full 
time 

Long-term Unemp. 08 Initial share of unemployed looking for a 
job for longer than one year 

Distance to nearest city 
Logarithm of the distance between the 
regional centroid and the nearest city of 
more than one million inh. 

EuroGeographics for the 
administrative boundaries 

from Eurostat 
Distance to coast Logarithm of the distance between the 

regional centroid and the nearest coastline 



 
The initial share of part-time appears as important for reducing the growth of YU. 
Finally, it is important to point out that the Moran’s I test confirms the existence of 
spatial autocorrelation in both models.  

 
Table 2 – Ordinary Least Squares results 

 
	 OLS		YU	 OLS		model	AU	
Constant	 63.763	 ***	 28.449	 ***	
Youth	Unemp.	08	 0.414	 ***	 0.213	 ***	
Adult	Unemp.	08	 -0.691	 ***	 -0.339	 ***	
LQ	agriculture	08	 2.170	 	 1.177	 *	
LQ	industry	08	 0.449	 	 -0.481	 	
LQ	construction	08	 3.097	 ***	 1.269	 ***	
LQ	wholesale	trade	08	 1.384	 	 1.216	 **	
LQ	information	08	 -0.981	 	 0.021	 	
LQ	financial	08	 -1.944	 	 -1.069	 *	
LQ	real	estate	08	 0.047	 	 -0.215	 	
LQ	professional	act.	08	 -0.682	 	 -0.825	 	
LQ	public	act.	08	 -7.412	 ***	 -3.507	 ***	
LQ	arts	08	 -0.843	 	 -0.615	 	
15-24	years	old	08	 -1.898	 ***	 -0.717	 ***	
Primary	ed.	Attainment	08	 -0.294	 ***	 -0.168	 ***	
Secondary	ed.	Attainment	08	 -0.392	 ***	 -0.228	 ***	
Part-time	08	 -0.136	 **	 -0.036	 	
Long-term	Unemp.	08	 0.119	 ***	 0.052	 **	
Distance	to	nearest	city	 0.005	 **	 0.003	 **	
Distance	to	coast	 -1.486	 ***	 -0.498	 **	
Adjusted	R2	 0.528	 	 0.536	 	
Akaike	Information	Criterion	(AIC)	 1952.2	 	 1476.1	 	
F-Statistic	 17.65	 ***	 18.23	 ***	
Moran’s	I	test	 0.26	 ***	 0.31	 ***	

 
As stated before, following Le Sage and Pace (2009) we estimated a Spatial Durbin 
Model, which main results are shown in Table 3. Summarizing, the neighboring regions 
appear to have a positive spillover effect on the growth of both YU and AU. However, 
there are different effects depending on the sectoral specialization of the economies. For 
example, we found complementarity when the neighboring regions are specialized in 
construction (having a negative effect on the growth of the own YU) and substitutability 
when the productive specialization is in trade and hospitality (contributing to the growth 
of AU). However, the effects of the lagged variables shown in Table 3 are not marginal 
effects. 
 
 
 
 
 
 



 
 

Table 3 – Estimation results of the Spatial Durbin Model  
 

	 SDM	YU	 SDM	AU	
	 Factor	 Spatial	Lag	 Factor	 Spatial	Lag	
Constant	 59.381	 ***	 –	 	 11.821	 	 –	 	
Rho	 0.252	 ***	 –	 	 0.374	 ***	 –	 	
Youth	Unemp.	08	 0.248	 **	 0.204	 	 0.183	 ***	 -0.043	 ***	
Adult	Unemp.	08	 -0.391	 	 -0.350	 	 -0.286	 ***	 -0.040	 ***	
LQ	agriculture	08	 2.384	 *	 -4.324	 	 1.337	 **	 -2.471	 **	
LQ	industry	08	 0.476	 	 0.543	 	 -0.630	 	 -0.158	 	
LQ	construction	08	 3.730	 ***	 -5.888	 ***	 1.697	 ***	 -3.470	 ***	
LQ	wholesale	trade	08	 1.610	 	 3.722	 	 1.233	 ***	 1.787	 *	
LQ	information	08	 -1.030	 	 0.556	 	 -0.304	 	 1.464	 	
LQ	financial	08	 -0.312	 	 -2.534	 	 -0.093	 	 -1.977	 *	
LQ	real	estate	08	 0.062	 	 2.128	 	 -0.198	 	 0.607	 	
LQ	professional	act.	08	 -0.114	 	 -1.819	 	 -0.444	 	 -1.666	 	
LQ	public	act.	08	 -7.117	 ***	 2.017	 	 -3.405	 ***	 1.132	 	
LQ	arts	08	 -0.221	 	 -3.971	 	 -0.103	 	 -0.927	 	
15-24	years	old	08	 -1.655	 ***	 -0.216	 	 -0.534	 ***	 -0.250	 	
Primary	ed.	Attainment	08	 -0.235	 ***	 -0.037	 	 -0.042	 **	 -0.020	 	
Secondary	ed.	Attainment	08	 -0.288	 ***	 -0.158	 	 0.142	 ***	 -0.002	 	
Part-time	08	 -0.035	 	 -0.214	 	 0.024	 	 -0.123	 **	
Long-term	Unemp.	08	 0.127	 ***	 0.004	 	 0.052	 ***	 0.015	 	
Distance	to	nearest	city	 0.003	 	 0.008	 	 0.002	 **	 0.004	 	
Distance	to	coast	 -0.824	 *	 0.347	 	 -0.170	 	 0.165	 	
Akaike	Information	Criterion	(AIC)	 1946.9	 	 1457.2	 	
Log	Likelihood	 -932.458	 	 -687.575	 	
Likelihood	Ratio	Test	 7.319	 ***	 20.91	 ***	
LM	Test	for	residual	sp.	autocorrel.	 3.079	 *	 6.781	 ***	

 
The marginal effects are presented in Table 4. It can be seen that there is a higher 
positive effect of the neighbors specialized in construction for the YU than for the AU. 
However, YU growth is also more negatively affected by the neighboring regions 
specialized in trade and hospitality sectors. As expected, both own and indirect 
indicators of proper functioning of the labor market (part-time as an indicator of 
flexibility, and long-term unemployment as sign of the level of mismatch and lack of 
opportunities) help to mitigate the increase in YU specially, and to a lesser extent the 
growth in AU.  

 
 
 
 
 
 
 
 
 



 
Table 4 – Marginal effects of the Spatial Durbin Model  
 

	
SDM	YU	 SDM	AU	

Direct	 Indirect	 Total	 Direct	 Indirect	 Total	
Youth	Unemp.	08	 0.260	 **	 0.345	 	 0.604	 **	 0.185	 ***	 0.039	 	 0.224	 	
Adult	Unemp.	08	 -0.411	 	 -0.579	 	 -0.990	 	 -0.297	 ***	 -0.225	 	 -0.522	 	
LQ	agriculture	08	 2.219	 	 -4.812	 	 -2.594	 	 1.194	 **	 -3.007	 *	 -1.813	 	
LQ	industry	08	 0.506	 	 0.857	 	 1.363	 	 -0.659	 	 -0.601	 	 -1.260	 	
LQ	construction	08	 3.510	 ***	 -6.396	 **	 -2.885	 	 1.492	 ***	 -4.325	 ***	 -2.833	 *	
LQ	wholesale	trade	08	 1.793	 *	 5.337	 *	 7.130	 **	 1.397	 ***	 3.431	 **	 4.828	 ***	
LQ	information	08	 -1.017	 	 0.382	 	 -0.635	 	 -0.206	 	 2.061	 	 1.855	 	
LQ	financial	08	 -0.428	 	 -3.378	 	 -3.806	 	 -0.239	 	 -3.069	 	 -3.309	 	
LQ	real	estate	08	 0.157	 	 2.771	 	 2.928	 	 -0.159	 	 0.813	 	 0.654	 	
LQ	professional	act.	08	 -0.197	 	 -2.389	 	 -2.586	 	 -0.577	 	 -2.796	 *	 -3.373	 **	
LQ	public	act.	08	 -7.107	 ***	 0.287	 	 -6.820	 *	 -3.416	 ***	 -0.219	 	 -3.634	 	
LQ	arts	08	 -0.400	 	 -5.205	 	 -5.605	 	 -0.173	 	 -1.473	 	 -1.646	 	
15-24	years	old	08	 -1.683	 ***	 -0.819	 	 -2.502	 ***	 -0.567	 ***	 -0.686	 **	 -1.253	 ***	
Primary	ed.	Attainment	08	 -0.239	 ***	 -0.124	 	 -0.363	 **	 -0.044	 **	 -0.055	 	 -0.099	 	
Secondary	ed.	Attainment	08	 -0.298	 ***	 -0.298	 *	 -0.596	 ***	 0.145	 ***	 0.078	 	 0.223	 ***	
Part-time	08	 -0.045	 	 -0.288	 *	 -0.333	 *	 0.015	 	 -0.174	 *	 -0.159	 	
Long-term	Unemp.	08	 0.129	 **	 0.047	 	 0.176	 	 0.054	 ***	 0.052	 	 0.107	 *	
Distance	to	nearest	city	 0.004	 *	 0.012	 	 0.016	 	 0.002	 **	 0.008	 **	 0.010	 **	
Distance	to	coast	 -0.818	 *	 0.180	 	 -0.638	 	 -0.162	 	 0.156	 	 -0.007	 	
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