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Abstract:  
 
The effect of minimum wages has been a topic extensively analysed and the debate has 
been recently reopened since the recent recession has strongly affected the labour 
market. Due to the internal devaluation policies adopted since 2011, minimum wages 
have substantially increased in Spain when compared to average wages during the last 
years. In this paper we exploit differences in the evolution and level of minimum wages 
in real terms across Spanish regions in order to measure its impact on youth 
employment rates. The work contributes to the literature by focusing on the analysis of 
a recessionary period but also by considering spatial effects in order to capture the 
interactions between regional labour markets. Our results, in line with previous studies 
for Spain, show a negative impact of minimum wages on youth employment rate, 
although the impact is very modest, particularly when spatial spillovers are controlled 
for. 
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1. Introduction 

 

The social and economic impact of the Great Recession has been particularly strong in 

Spain. Job creation has stagnated since the beginning of the global financial crisis and 

young people, particularly those who enter in the labour market for the first time, find 

much more difficulties to find stable jobs. Although the labour market outcomes of 

youth are worse than for adults due to their gap in experience, labour market institutions 

can also play an important role.  

 

Due to the internal wage devaluation adopted by the Spanish government between 2010 

and 2016, the relative value of minimum wages has substantially increased. In 

particular, the Kaitz Index, the ratio of the minimum wage to average wages (Kaitz, 

1970), has substantially increased during the recession (see figure 1). As in Spain, the 

minimum wage is not differentiated across groups of workers, this upward trend can 

have had negative effects on the possibilities of youth workers to find jobs. In fact, 

although minimum wages are usually proposed as a way of raising workers’ incomes, 

there is a substantial body of research that shows negative effects of minimum wages on 

employment (see, Kalenkoski, 2016 for a review). According to standard neoclassical 

theory, when the minimum wage is raised, labour demand reduces while at the same 

time, labour supply increases. The result is a reduction in the number of jobs and an 

increase in unemployment.  

 

[Figure 1] 

 

Our work contributes to this literature. Although in Spain there is no territorial 

differentiation of the minimum wage in nominal terms, the existence of regional price 

differences makes the real magnitude territorially heterogeneous (Costa et al., 2015). As 

shown in Figure 1, the Kaitz index exhibits significant variations at the provincial level 

(between 30 and almost 70 per cent). Therefore, in our work, we evaluate the impact of 

this differential on total employment and youth employment in the recent period of 

recession, in which the minimum wage has grown significantly in relative terms (the 

Kaitz index varied from 41 to 47 per cent) due to fact that the nominal wage has 

remained nearly constant but the average wage has decreased in more than 7 percentage 

points. 
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There are only a few studies that try to estimate how minimum wage affects youth 

employment using panel data and exploiting territorial variation in labour market 

outcomes and minimum wages. In fact, previous literature has mainly focused on cross-

country analyses. For instance, Neumark and Wascher (2004) considered the potential 

impact on youth employment of minimum wage variation between 17 OECD countries 

from 1975 to 2000 finding negative employment effects. Dolton and Bondibene (2012) 

performed a similar analysis considering a panel of 33 OECD countries from 1976 to 

2008 and they found negative employment effects, particularly during recessionary 

periods, a result also confirmed by Laporsek (2013) when looking at 18 EU member 

states between 1996 and 2011. These works have also highlighted the relevant role of 

institutions to explain part of this effect. Taking this into account, looking at regional 

differences within a single country with a common regulatory framework and 

institutions will provide a more accurate picture of the effects of minimum wages on 

youth labour market outcomes. 

 

The work also contributes to the literature by considering spatial effects in the 

relationship between minimum wage and employment in a country with relatively low 

mobility of workers, although the recent crisis has clearly stimulated the geographical 

mobility of youth workers (Ramos and Royuela, 2017). In fact, to the best of our 

knowledge, the only studies that account for the fact that labour market outcomes are 

correlated across political boundaries are Kalenkoski and Lacombe (2008, 2013). These 

authors argue that "this correlation may exist if a change in the effective minimum wage 

in a state (i.e., the maximum of the state and federal minimum wages) affects 

employment not only in its own state but also in other, neighbouring states". In case the 

minimum wage is increased in one state, workers in a neighbouring state without an 

increase may decide to cross the border to benefit from this increase. If this happens, the 

overall effect of the minimum wage increase should also consider the reduction in 

employment in the neighbouring state in addition to the potential reduction in the state 

that increased its minimum wage. This indirect effect can be captured by applying 

spatial econometric techniques. The results by Kalenkoski and Lacombe (2008, 2013) 

for the US states applying these techniques allows them to conclude that ignoring 

spatial correlation biases the estimates of the effect of minimum wages on youth 

employment (both in a cross-sectional or panel data setting). 
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The rest of the paper is organized as follows. First, we review the international literature 

but also the scarce literature for the specific case of Spain. Then, we present the data 

and the methodology used. Later on, we comment the results that we obtain and, finally, 

we conclude. 

 

2. Literature review 

 

There is a substantial body of empirical evidence on the effects of a minimum wage on 

youth employment, although there is no clear agreement on the causal mechanisms that 

can drive different results. 

 

Schmitt (2013) summarizes the three fundamental approaches. The first approach is the 

competitive model that establishes that increases in the minimum wage reduce the level 

of employment (or hours worked). However, it recognizes that the effect of this 

adjustment of the minimum wage can also be carried out through other channels such 

as: increases in the prices of products or reduction of social benefits that can reduce the 

negative effects on employment. Second, the institutional model establishes that the 

increase of the minimum wage can give rise to the managers’ greater concern to 

improve the productivity of the company, which through different managerial practices 

could counteract this wage effect. In addition, the increase in the wage of those workers 

with lower purchasing power can favour consumption and demand for companies. The 

institutional model justifies the positive or zero results in employment after an increase 

in the minimum wage. Lastly, the dynamic monopsony model states that frictions in the 

labour market, such as those related to hiring new workers and the difficulties 

associated to find a job, especially for some groups, suppose that the labour market 

operates with vacant positions. An increase in the minimum wage could increase supply 

and may lead to positive effects on employment at macroeconomic level as it improves 

the quality of matching and reduces unfilled vacancies. 

 

Although, most empirical evidence is consistent with competitive labour market theory, 

meta-analyses do not show the existence of a clear negative response of employment to 
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variations in the minimum wage1. In fact, there are studies that show no employment 

effects of minimum wages or even small positive effect. Findings of no effect would be 

consistent with very low minimum wages, and so ineffective while studies showing 

positive effects would be in line with the monopsonistic view. A first wave of meta-

analysis studies are Card (1992), Neumark and Wascher (1992) and Card and Krueger 

(1994). Card and Krueger (1995) were the first authors that resort to a meta-analysis to 

analyse the employment effect of the minimum wage. In this paper authors obtain 

information from 30 studies carried out mostly in the 1980s. When published and 

unpublished papers are included in the analysis, the authors find that there is no 

evidence that the minimum wage affects the level of employment. Likewise, the work 

of Doucouliagos and Stanley (2009) considers the information of 64 studies carried out 

between 1972 and 2007. These authors analyse the effect of the minimum wage on 

youth employment in the United States. The study specifically considers the accuracy of 

the estimates and it is obtained that those more precise resulted in a null or almost null 

effect of the variations in the minimum wage. Besides, Wolfson and Belman (2014) 

carried out the study with the results of papers published since 2000. The authors 

controlled according to the type of worker and obtained heterogeneous results. 

However, they showed that there was no statistically significant negative relation. 

Finally, Leonard et al. (2014) carried out a meta-analysis with studies conducted for the 

UK and obtained similar results to those of previous studies. 

 

But, apart from the meta-analyses, the studies performed have been based on different 

methodologies. Firstly, we find studies based on time series at national level (Neumark 

and Wascher, 2004; Dolton and Bondibene, 2012; Arpaia et al., 2017). Neumark and 

Wascher (2008) support this type of analyses and establish that the greatest contribution 

made in the field has been carried out by this kind of studies, which are considered 

pretty reliable by them. On the opposite, from the pioneering work of Card and Krueger 

(1994), numerous studies developed have been based on natural experiments. They 

analyse the effect of a concrete policy carried out on the minimum wage and that 

compares affected workers with workers who have not been subject to the policy 

measure (either because they are in another age range or belong to another state). 

                                                 
1 This type of studies clusters by using well-defined statistical techniques the results of the different 
analyses. Therefore, they are considered studies of studies that provide a clearer vision of the statistical 
relation between the minimum wage and the variables of the labour market. 
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Among these studies, we find Dube et al. (2010), Allegretto et al. (2011) and Hirsch et 

al. (2011). 

 

The studies carried out have considered the totality of employment, certain low-paid 

workers as well as young people. The analysis of the effect of the minimum wage on 

youth employment is interesting since, in the developed economies, they are generally 

those with lower wages and higher levels of unemployment. Therefore, authors such as 

Neumark and Wascher (2004), Dolton and Bondibene (2012) recognize a negative 

relation for young people between 15 and 24 years. Neumark and Wascher (2004) carry 

out the analysis for 17 OECD countries between 1975 and 2000. They consider 

specifically country-individualized time trends and take into account the potential 

endogeneity by considering a dynamic model. The authors obtain that the elasticity of 

employment to minimum wage ratio is -0.13 for youth aged between 15 and 24 years 

old and -0.18, when the 15 to 19 population aged group was considered. Dolton and 

Bondibene (2012), in their analysis for 33 OECD countries for the 1971-2009 period 

obtain a minimum wage coefficient of -0.2 for youths between 15 and 24 years old. 

Arpaia et al. (2017), who consider in their analysis the UE members obtain a negative 

elasticity for those between 20 and 24 years that range between -0.13 and -0.2, while 

Christl et al. (2015), who analyse this relationship taking information from 14 European 

countries, obtain an effect of the minimum wage in non-linear youth employment, this 

relationship being, from a certain level of minimum wage, negative. 

 

In Spain, the first authors that studied the relationship between minimum wages and 

aggregate employment were Dolado et al (1997) and Dolado and Felgueroso (1997). 

The results obtained by these authors did not show a significant negative impact of the 

minimum wage on total employment, but a negative effect is found by Dolado and 

Felgueroso (1997) when considering youth employment. More recent analyses such as 

Cebrián et al. (2010), Blázquez et al. (2011), Pérez-Domínguez et al (2002), Arellano 

and Jansen (2014) and Galán and Puente (2015) do not provide conclusive results. 

Cebrián et al. (2010) obtain that, for the period between 1981 and 2009, there is no 

significant effect on employment rates, but they observe a negative effect when 

considering the 2000-2008 subperiod. They consider as independent variable the Kaitz 

Index and include numerous controls to avoid endogeneity problems and obtain an 

elasticity of -0.73. This coefficient does not only take into account the effect of 
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minimum wages on employment but also the effect of average wages. Blázquez et al. 

(2011) also consider the Kaitz index as independent variable as well but for the period 

2000-2008. They include several lags of the Kaitz index and obtain very small but 

significant positive effects of the first and second lags on employment. These results 

strongly contrast with the previous ones obtained by Cebrián et al. (2010). Pérez-

Dominguez et al (2002) consider the effects on youth labour market outcomes with a 

dynamic model obtaining a negative effect on youth employment rates between -0.26 

and -0.3 whereas the effect on youth unemployment rate depends on the 

“discouragement effect”. Galán and Puente (2015) apply a diff-in-diff specification to 

determine the impact of minimum wage increases between 2004 and 2010 in the 

probability of losing the job. They obtain that increases of minimum wage are positively 

related to the probability of becoming unemployment and this probability is twice for 

older workers. Last, Arellano and Jansen (2014) point out that, without considering the 

type of contract and the hours worked, workers that receive a wage below the minimum 

wage are less than 10%. However, they also observe an increase of workers receiving a 

wage below the minimum between 2007 and 2013 and therefore, suggest that the 

increases in the minimum wage may have had a negative impact during this period of 

economic downturn. 

 

3. Methodology 

 

In order to assess whether the minimum wage has any impact on the employment rate 

for the period 2006-2015, we specify the following model:  

 

(1

) 

Where: 

-  is the natural logarithm of the employment rate in period t corresponding 

to the region i differentiated by age [ , , , 

, ] 

- Kaitzit is Kaitz index, which is the relation between the minimum wage and the 

average nominal wage in each region  

- Xit is a set of additional controls related to the evolution of employment rates.  
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- W represents the matrix of spatial weights based on contiguity between provinces. 

Similar results have been obtained by using the inverse of the distance and the 

inverse of the distance to the square. In particular, the haversine distance has been 

used, which is the one recommended when the spatial units are located on the 

surface of the earth and the variables represent these spatial locations (Drukker et 

al., 2013).2 

-  captures regional fixed effects. 

- trendt is a homogenous trend for all regions that captures the temporary shocks 

common to all these regions. 

- uit is the random error term that is normally distributed. 

 

Equation (1) also introduces the employment rate lagged one period3 in order to capture 

the existence of hysteresis in the dynamics of employment (see, for instance, Mota et al, 

2012). 

 

This relationship has been estimated for the employment rate, for the youth employment 

rate (between 16 and 29 years old), and distinguishing by age groups (16-19, 20-24, and 

25-29). Different variables that are likely to affect employment rates have been 

considered as additional controls. In particular, these controls are the growth rate of the 

regional gross domestic product (GDP) lagged one period, the Theil index of sectoral 

specialisation4, the population density, the part-time employment rate, the temporary 

employment rate and a human capital indicator5. A common time trend has also been 

introduced in order to capture the common shocks that all provinces have suffered 

during the considered period. Last, regional fixed effects are also introduced to take into 

account regional specificities not captured by the rest of variables. 

                                                 
2 The values of the Moran’s I statistics for each year of the considered period do not reject the existence 
of autocorrelation in the considered relationship. Detailed results are available from the authors on 
request. 
3 Employment rate lagged one period has been introduced in the equation to avoid endogeneity problems. 
4 The industry classification has considered agriculture, industry, construction, public and private sectors 
separately. 
5 In particular, we have calculated the average number of years of schooling by province following the 
methodology by IVIE (http://www.ivie.es/es/banco/caphum/caphum.php) using microdata from the 
Spanish Labour Force Survey. 
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4. Data 

 

The analysis of the influence of minimum wages on the employment rate taking into 

account the spatial dynamics requires information disaggregated at provincial level 

(NUTS-3). Province is the most disaggregated territorial unit that can be found in labour 

statistics in Spain considering the information restrictions. It is for this reason that this 

territorial unit is generally considered the one closest to the concept of local labour 

markets. In our analysis, we will take into account 46 of the 50 Spanish provinces6. 

 

We have exploited several sources of information to carry out the analysis7. The 

employment data has been drawn from the Labour Force Survey (Encuesta de Población 

Activa, EPA). We resort to the microdata of this survey due to we need the information 

disaggregated at provincial level and for heterogeneous groups in terms of age and 

gender. We also use the EPA microdata to obtain information about the level of 

temporality and also part-time employment, which are control variables in our analysis. 

EPA also reports information on the industry composition of employment to construct 

the Theil Index and also the data to obtain the regional human capital indicator, which is 

calculated taking into account the Instituto Valenciano de Investigaciones Económicas 

(IVIE) methodology. With regards to the information on wages, the Spanish Agency of 

Tax Administration (Agencia Española de Administración Tributaria, AEAT) provides 

us with the annual wage of the average employee. Besides, provincial GDP is obtained 

from the Spanish Regional Accounts (Contabilidad Regional de España, CRE). The data 

of total population and population by age groups is obtained from the Municipal 

Register, meanwhile data on provincial surface, which will be use obtain the population 

density control variable, is obtain from the Statistical Yearbook of the National Institute 

of Statistics (Instituto Nacional de Estadística, INE). 

                                                 
6 Ceuta and Melilla provinces have been removed from sample given the small sample size of the Active 
Population survey and, therefore, the low statistical representativeness of the calculated indicators for 
these provinces. Besides, Navarra, Álava, Guipúzcoa and Vizcaya provinces are also removed since they 
are not included in the statistics of the Tax Agency used to approximate average wage levels at the 
regional level. 
7 Table A1 in the Annex shows the description of the datasets used and also the sources of information 
while Table A2 shows basic descriptive statistics of the different variables.  
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5. Empirical results 

 

Figure 2 shows the relationship between the Kaitz index and the different groups of 

workers considered in our analysis. As expected, the relationship is clearly negative in 

all cases, although we cannot conclude that there is causal relationship between both 

variables as there are other factors that can also affect the employment rate. 

 

[Figure 2] 

 

Table 1 shows the results of estimating equation (1) for the employment rate under 

different assumptions. First, column 1 shows the results of estimating a model assuming 

a linear relationship between the Kaitz Index and the employment rate without controls 

and without spatial effects. This implies restricting the model of Equation (1) in the 

following sense: 

 

τ = ρ =   =  =  = θ = 0  (2)

 

In column 2 control variables are added while spatial effects are considered in columns 

3 and 4. First, we consider a Spatial Autorregresive Model (SAR) with the endogenous 

variable spatially lagged but with non-spatial effects in the Kaitz index and the controls. 

This implies that the spatial effect is restricted to the endogenous variable only allowing 

employment in the rest of the territory to affect regional employment. Therefore, the 

restriction applied to equation (1) is: 

 

=  = θ = 0  (5) 

 

Next, besides the spatial influence of employment rate of the other regions, a spatial 

effect of the Kaitz index and the additional controls (i.e., a Spatial Durbin Model – 

SDM) is also considered in the results shown in column 4. Columns 5 to 8 in table 1 

present the results obtained following the same specification strategy but for the youth 

employment rate instead of the total one. 
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In all the specifications, the coefficient associated to the lagged value of the 

employment rate is positive and statistically significant at the usual levels with values 

between 0.20 to 0.47. These values are below the ones observed in the literature, 

probably due to the fact that we are considering a period with very intense cyclical 

fluctuations (double-dip recession). The coefficient associated to the Kaitz index is 

negative in nearly all models, although it is not always statistically significant at the 

usual levels. In those models for the total employment rate where the effect is 

statistically significant, the value of the elasticity is very modest (-0.008). The effect is 

higher for youth than for total employment with an elasticity of -0.014 in the model 

when additional controls are considered. This result is in line with the recent literature 

for the Spanish case pointing to a modest effect of the minimum wage on labour market 

outcomes. In fact, even after the internal devaluation that has taken place in Spain and 

the increase in the Kaitz index, minimum wages in Spain seem to be at a level that is not 

damaging employment creation. 

 

Regarding spatial spillovers, the coefficient associated to the spatial lag of the 

employment rate is significant and presents the appropriate sign. That is, an increase in 

the employment rate in the other provinces has a positive influence on the increase in 

the employment rate in the province of reference. It should be noted that the 

introduction of spatial lags of the controls reduces the effect of the minimum wage in 

the province of reference. After including spatial spillovers, only in the SAR model for 

the total employment rate, the long run effect is different from zero. However, 

according to the tests shown in table 1, the SDM where no effect is observed would be 

preferred to the SAR model. 

 

[Table 1] 

 

Table 2 provides similar results but considering different age groups. In particular, the 

results are shown for workers between 16 and 19 years old, 20 and 24 years old and 25 

to 29 years old. As we can see in the different columns of this table, the group that 

seems to be more affected by the increase in minimum wages is that formed by youth 

between 20 and 24 years old. In fact, this is the most common age group when workers 

face their school-to-work transition and it seems to be the one that has been more 

damaged by the relative increase of minimum wages during the recession.  
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[Table 2] 

 

6. Final remarks 

 

In this paper, we have evaluated the effect of minimum wages on total and youth 

employment in Spain in the context of the recent economic downturn. The economic 

recession has had a sharp effect on unemployment rates but also on wages, especially 

for certain collectives such as youth. In this context, the extensive discussion on the role 

of minimum wages on labour market variables has been reopened. This analysis 

contributes to the debate by analysing the relationship between minimum wages, 

measured as the Kaitz index, and the employment rate in Spain by taking into account 

the effect of spatial spillovers, an aspect not considered in previous studies. 

 

Our results show a negative relationship between the Kaitz index and the employment 

rate, but with a very modest effect except for youth between 20 and 24 years old. Our 

analysis also highlight the need to take into account spatial interactions between 

regional labour markets. From a policy perspective, the obtained evidence supports a 

differentiation of statutory minimum wages for youth workers in order to improve their 

situation in the labour market, although even after the internal devaluation that has taken 

place in Spain and the increase in the Kaitz index, minimum wages in Spain seem to be 

at a level that are not damaging employment creation. It is worth mentioning, however, 

that our analysis do not consider the potential impact of policy changes on participation 

decisions, an issue that deserves future analysis. 
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Figure 1. Evolution of the Employment Rate and the Kaitz Index 
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Figure 2: Relationship between the Employment Rate and the Kaitz Index 
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Table 1. Minimum wage effect on the employment rate and youth employment rate 
 

[1] [2] [3] [4] [5] [6] [7] [8]
dpm dpm sar(L1W1) sdm(L1W1) dpm dpm sar(L1W1) sdm(L1W1)

main

L.ler 0.207* 0.227*** 0.399*** 0.469*** 0.217* 0.382*** 0.389*** 0.454***

0.087 0.042 0.049 0.051 0.092 0.043 0.040 0.041

kaitz ‐0.006 ‐0.008*** ‐0.003* ‐0.002 ‐0.018* ‐0.014** ‐0.004 0.000

0.004 0.002 0.001 0.002 0.008 0.004 0.003 0.004

trend 0.003* 0.006*** 0.004*** 0.003** 0.005 0.009*** 0.008*** 0.005**

0.001 0.001 0.001 0.001 0.003 0.001 0.002 0.002

Wx

kaitz 0.002 0.004

0.004 0.008

Spatial  0.333*** 0.194*** 0.152*** 0.016

0.057 0.051 0.034 0.056

2
_e 0.001*** 0.001*** 0.004*** 0.004***

0.000 0.000 0.000 0.000

Controls no yes yes yes no yes yes yes

N 414 414 414 414 414 414 414 414

N_g 46 46 46 46 46 46 46 46

Wx=0 33.70*** 186.64***

  40.54*** 60.10***

controls=0 468.05*** 13.39** 353.99*** 14..67**

aic ‐1836.385 ‐1846.518 ‐1091.224 ‐1097.715

bic ‐1663.273 ‐1645.225 ‐918.112 ‐896.421

Spillovers

SR_Direct ‐0.003** ‐0.002 ‐0.004 0.000

SR_Indirect ‐0.002* 0.002 ‐0.001 0.004

SR_Total ‐0.005** 0.000 ‐0.004 0.004

LR_Direct ‐0.006** ‐0.004 ‐0.006 ‐0.001

LR_Indirect ‐0.007 0.005 ‐0.002 0.008

LR_Total ‐0.013* 0.001 ‐0.008 0.007

Notes: 1.‐ dpm: Dynamic Panel Model (constant omitted), sar: Spatial Autorregresive Model and 

      sdm: Spatial Durbin Model. (L1W1): 1‐Lag in endogeous variable and Spatial Lag

2.‐ Standard errors in bold .

3.‐ All models include regional fixed effects.

4.‐ Controls: yes (included) / no (not included). List: Growth gdp rate (‐1), 

      Sectoral Employment Theil Index, Population Density, Partial Employment Rate, 

      Temporary Employment Rate and Human Capital. 

5.‐ All Controls, with the exception of trend, have been used as instruments in dpm models 

      and spatially lagged in sar and sdmmodels.

6.‐ *** Significant 1%, ** Significant 5% and * Significant 10%

Total Population Total Youth (16‐29)
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Table 2: Minimum wage effect on youth employment rate by age groups  

[9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20]
dpm dpm sar(L1W1) sdm(L1W1) dpm dpm sar(L1W1) sdm(L1W1) dpm dpm sar(L1W1) sdm(L1W1)

main

L.ler 0.08 0.224*** 0.322*** 0.311*** 0.177 0.259*** 0.305*** 0.317*** 0.097 0.241*** 0.407*** 0.449***

0.131 0.053 0.055 0.054 0.143 0.052 0.062 0.057 0.133 0.053 0.052 0.053

kaitz ‐0.03 ‐0.059** ‐0.025 ‐0.008 ‐0.033 ‐0.036*** ‐0.019** ‐0.012 ‐0.018 ‐0.011* 0.000 0.005

0.036 0.02 0.017 0.026 0.017 0.008 0.007 0.009 0.01 0.005 0.004 0.006

trend 0.022 0.032*** 0.027** 0.020 0.011 0.012*** 0.013*** 0.008* 0.003 0.006*** 0.007** 0.004

0.014 0.007 0.009 0.012 0.006 0.003 0.002 0.003 0.004 0.002 0.002 0.002

Wx

kaitz ‐0.022 ‐0.012 0.004

0.039 0.014 0.009

Spatial  0.071 0.018 0.044 0.128* 0.012 0.128**

0.047 0.061 0.043 0.050 0.037 0.048

2
_e 0.103*** 0.098*** 0.015*** 0.014*** 0.007*** 0.006***

0.014 0.012 0.002 0.002 0.001 0.001

Controls no yes yes yes no yes yes yes no yes yes yes

N 414 414 414 414 414 414 414 414 414 414 414 414

N_g 46 46 46 46 46 46 46 46 46 46 46 46

Wx=0 9.22 38.79*** 19.16***

  24.74*** 26.24*** 121.72***

controls=0 8.97 15.31** 243.16*** 29.96*** 248.12*** 79.10***

aic 275.446 268.878 ‐528.785 ‐528.089 ‐857.138 ‐861.102

bic 448.558 470.171 ‐355.673 ‐326.796 ‐684.026 ‐659.808

Spillovers

SR_Direct ‐0.026 ‐0.009 ‐0.019** ‐0.012 ‐0.001 0.005

SR_Indirect ‐0.002 ‐0.018 ‐0.001 ‐0.009 0.000 0.003

SR_Total ‐0.028 ‐0.027 ‐0.020** ‐0.021* 0.000 0.008

LR_Direct ‐0.039 ‐0.013 ‐0.027** ‐0.018 ‐0.001 0.009

LR_Indirect ‐0.005 ‐0.026 ‐0.002 ‐0.011 0.000 0.004

LR_Total ‐0.043 ‐0.039 ‐0.029** ‐0.029* ‐0.001 0.014

Youth (16‐19) Youth (20‐24) Youth (25‐29)

 
Notes: see Table 1.
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ANNEX 
 

Table A.1. Variable definition and data sources 

Variable Description Source 

Minimum wage  

Minimum remuneration amount 
that a worker receive for a 
working journey. The value is 
fixed every year by the 
government.  

http://www.salariominimo.es 

Average Wage 
Average provincial minimum 
wage 

Spanish Agency of Tax Administration 
http://www.agenciatributaria.es/AEAT.internet/en_gb/Inicio.shtml 

Employment Rate 
percentage of persons of working 
age who are employed. 

Labour Force Survey. Spanish National Institute of Statistics. 
http://www.ine.es/en/prensa/epa_prensa_en.htm 

Population Resgistered Population  Registered Population. Spanish National Institute of Statistics  
http://www.ine.es/dyngs/INEbase/es/categoria.htm?c=Estadistica_P&cid=1254734710984 

Territorial Surface 
Provincial Territorial Surface in 
squared km 

Statistical Year Book of Spain. Spanish National Institute of Statistics.  
http://www.ine.es/en/prodyser/pubweb/anuarios_mnu_en.htm 

 
Real GDP 

Nominal GDP deflated by 
provincial CPI (NUTS-3)  

Spanish Regional Accounts. Spanish National Institute of Statistics. 
http://www.ine.es/jaxi/menu.do;jsessionid=8EAF6739C36DD65152A69227537072A4.jaxi01?type=pcaxis&path=%2Ft35%2Fp010&file=ineb
ase&&L=1 

Human capital 
Average number of schooling 
years by province 

Own calculation using microdata from the LFS applying the methodology by IVIE 
http://www.ivie.es/es/banco/caphum/caphum.php 

Distance Haversine distance in Km Haversine distance calculation between the provincial centroids. Module SPMAT. Stata. 
http://econweb.umd.edu/~prucha/papers/SJ_SPMAT(2013).pdf. The Stata Journal (2013) 13, Number 2, pp. 242–286 
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Table A.2. Descriptive statistics 
 

  
Employment 

Rate 
Youth Employment 

Rate (16-29) 
Youth Employment 

Rate (16-19) 
Youth Employment 

Rate (20-24) 
Youth Employment 

Rate (25-29) Kaitz Index 

2006 

Mean 64.38 54.97 20.58 54.87 73.16 42.21 

sd 5.55 5.74 6.78 7.09 7.03 5.09 

cv 0.09 0.10 0.33 0.13 0.10 0.12 

min 53.46 45.67 9.01 43.32 59.26 30.33 

max 74.43 65.16 36.97 70.08 85.85 53.74 

range 20.97 19.49 27.96 26.76 26.59 23.41 

p25 59.39 50.05 15.89 49.14 67.06 39.25 

p50 63.84 54.68 20.10 54.65 71.91 42.07 

p75 69.68 59.55 24.96 60.64 79.73 44.53 

2015 

Mean 57.54 33.98 4.87 28.54 57.34 46.82 

sd 6.18 4.51 2.12 5.93 8.61 6.65 

cv 0.11 0.13 0.44 0.21 0.15 0.14 

min 43.33 26.16 0.36 16.08 35.41 31.47 

max 67.46 44.03 9.71 40.87 80.48 64.11 

range 24.13 17.87 9.35 24.79 45.07 32.64 

p25 52.86 31.01 3.24 24.66 51.25 42.45 

p50 56.63 33.50 4.70 28.73 55.70 45.77 

p75 62.94 37.14 6.42 31.50 63.00 50.01 

 


