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Abstract

The effect of minimum wages increases on youth employment level has been exten-
sively analysed, but recent contributions have highlighted the potential bias in these
studies due to neglected spatial autocorrelation in the considered relationship. This
paper contributes to this scarce literature by providing novel evidence for a coun-
try with very low interregional mobility. The aim is to see if the bias of neglecting
spatial dependence acts in a similar direction than in the few studies for the United
States and if this bias explains the low elasticity of youth employment to minimum
wages in Spain compared to the international literature. Our results show the rel-
evance of spatial spillovers in the Spanish regional labour markets, but after correct-
ing for the bias, we do not find a significant negative elasticity of youth employment
to minimum wages, with the only exception of those between 16 and 19 years old.
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Background and objectives

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. In fact, the social and economic impact of the Great
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Recession on youth has been particularly strong in these countries. Job creation has
stagnated since the beginning of the global financial crisis and young people, par-
ticularly those entering the labour market for the first time, have found much more
difficulties to find stable and well-paid jobs. For this reason, governments in these
countries are using minimum wages as one of the main tools to fight against in-
work-poverty (Holtemoller & Pohle, 2019; Majchrowska & Strawiriski, 2018), espe-
cially for youth, but at the same time, the impact of these policies on youth employ-
ment levels is uncertain.

Our objective is to provide new evidence about the impact of minimum wages
on youth employment rates for Spain, a labour market characterised by a high level
of rigidity and where minimum wages have substantially increased during the last
recent years.

There is a substantial body of empirical evidence on the effects of the minimum
wage on youth employment. Authors such as Neumark and Wascher (2004) or
Dolton and Rosazza-Bondibene (2012), among others, have found a negative rela-
tion between employment and minimum wages for young people between 15 and
24 years. However, considering 328 estimates from different 15 countries cover-
ing the period running from 1990 to 2015 and applying meta-analytical techniques,
O’Higgins and Moscariello (2017) have concluded that there is no significant effect
of minimum wage on youth unemployment.' This result contrasts with the predic-
tion of standard neoclassical theory that establishes that when the minimum wage
is raised, labour demand reduces and at the same time, labour supply increases. The
result is a reduction in the level of employment (or hours worked) and an increase in
unemployment. However, as Schmitt (2013) highlights, increases in minimum wage
could also be adjusted by firms through other channels such as increases in the prices
of products or through a reduction of social benefits that could alleviate the nega-
tive effects on employment. Moreover, an increase in the wage of workers affected
by minimum wages -with lower purchasing power- could favour consumption and
increase the labour demand for local companies. In fact, the dynamic monopsony
model also 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 employ-
ment at macroeconomic level as it improves the quality of matching and reduces
unfilled vacancies.

These mechanisms, however, are clearly associated to spatial aspects of the labour
market that have been systematically ignored in the literature. Previous studies of
the minimum wage have neglected the issue of spatial dependence. This has poten-
tially led to biased, inconsistent, and inefficient parameter estimates. In fact, to the
best of our knowledge, the only studies that account for the fact that minimum wages

! Interestingly, similar results have been obtained by meta-analysis considering the impact of the mini-
mum wage on overall employment (see Bellman & Wolfson, 2014; Card & Krueger, 1995; Doucouliagos
& Stanley, 2009; Leonard et al., 2014) and similar conclusions have been obtained in the recent narrative
review by Dube (2019).
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and youth employment could be correlated across political boundaries are Kalenko-
ski and Lacombe (2008, 2013). These authors argue that "this correlation may exist
whether 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 that 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 econo-
metric techniques. The results by Kalenkoski and Lacombe (2008, 2013) for the US
states applying these techniques allows them to conclude that ignoring spatial cor-
relation biases the estimates of the effect of minimum wages on youth employment
(both in cross-sectional or panel data settings). In their case, the obtained elasticity
after controlling for spatial dependence is higher than the one obtained when using a
standard panel data model.

This research contributes to this scarce literature by considering spatial effects
in the relationship between minimum wage and employment in Spain, a coun-
try with relatively low mobility of young workers (Ramos & Royuela, 2017) and
with a high increase in the minimum wage during the considered period. Between
2010 and 2018, an internal wage devaluation process took place in Spain but, at the
same time, minimum wages measured by the Kaitz Index, the ratio of the minimum
wage to average wages (Kaitz, 1970) increased substantially. In particular, this index
increased from values close to 41% in 2006 to 50% in 2018. Although in Spain there
is no territorial differentiation of the minimum wage in nominal terms, the exist-
ence of different regional price levels and inflation rates (Costa et al., 2015, 2019)
makes the real magnitude of the Kaitz index territorially heterogeneous varying at
the provincial level between 30% and almost 70%. Therefore, in our work, we take
profit of the spatial variations in the Kaitz index and youth employment rates dur-
ing the recession and subsequent recovery in Spain to provide new evidence of the
relevance of spatial spillovers in the labour market in a low mobility country and
how omitting spatial dependence in the analysis could bias the obtained results. In
fact, there is a wide literature showing the relevance of spatial spillovers between
regional labour markets in Spain. A part of the seminal works by Lépez-Bazo et al.
(2002, 2005) and, more recently, Loépez-Bazo and Motelloén (2012), Cuéllar-Martin
et al. (2019) show clear evidence of the importance of spatial effects to explain the
regional evolution of employment in Spain while Martin-Romén et al. (2020) per-
form a similar analysis for participation rates. Our results are well in line with this
previous literature: spatial spillovers are relevant to explain youth employment rates
and we provide evidence on how omitting spatial dependence could bias the esti-
mates of the elasticity of interest. After controlling for spatial dependence, we find
no evidence of a significant negative effect of minimum wages on total employment
between 2006 and 2018, but only on youth aged between 16 and 19 years. Dube
et al. (2010) use a different approach identifying policy discontinuities on mini-
mum wages at state borders as part of the modelling strategy, but the conclusion is
the same: not accounting for local economic conditions tend to produce spurious
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negative effects due to spatial heterogeneities in employment trends that are unre-
lated to minimum wage policies.

The rest of the paper is organised as follows. First, in Section 2 we present the
data and the methodology used for our empirical analysis. In Section 3 we present
and discuss the obtained results and, finally, we summarise the main findings and
conclusions of our research.

Data and methodology
Data

The analysis of the influence of minimum wages on youth employment taking into
account the spatial dynamics requires information disaggregated at provincial level
(NUTS 3). Province is the territorial administrative unit that is generally considered
the one closest to the concept of local labour markets. In our analysis, we take into
account 46 of the 52 Spanish provinces® and autonomous cities.

We have used several data sources to carry out our empirical analysis®. The
employment data has been drawn from the Labour Force Survey (Encuesta de
Poblacion Activa, EPA). We resort to the microdata of this survey because 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 varia-
bles 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 Valen-
ciano de Investigaciones Econémicas (IVIE) methodology. With regards to the
information on wages, the Spanish Agency of Tax Administration (Agencia Espa-
fiola de Administracion Tributaria, AEAT) provides the annual wage of the average
employee*. Provincial GDP is obtained from the Spanish Regional Accounts (Con-
tabilidad Regional de Espaiia, CRE). The data of total population and population
by age groups is obtained from the Municipal Register, meanwhile data on provin-
cial surface, which will be used to obtain the population density, is obtained from
the Statistical Yearbook of the National Institute of Statistics (Instituto Nacional de
Estadistica, INE).

2 Ceuta and Melilla autonomous cities have been removed from sample given the small sample size of
the Labour Force Survey and, therefore, the low statistical representativeness of the calculated indicators
for these provinces. Besides, Navarra, Alava, Guipuzcoa 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.

3 Table Al in the Appendix provides a detailed description of the different data sources. Table A2 shows
basic descriptive statistics for the variables considered in our analysis.

# While similar information can also be obtained from Spanish Regional Accounts, provincial data from
this source is only available until 2011 not allowing to consider the recent trends in the evolution of mini-
mum wage in Spain.
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Empirical Strategy

In order to assess whether the minimum wage has had any impact on the employ-
ment rate in Spanish for the period 2006-2018, we specify the following model:

In (ER,) = 7In (ER;_,) + pWn (ER;,) + & In (Kaitz; ) + pX,, + yWKaitz,
+OWX;, + u; + a, +u;, 1)
u, = A\Wu, + ¢,

where:

— In(ER,;) is the natural logarithm of the employment rate in period t correspond-
ing to the province i differentiated by age [In(ER), In(ER _1619), In(ER _2024),
In(ER _2529)]

— In(Kaitz;,) is the natural logarithm of the Kaitz index, which is the relation
between the minimum wage and the average nominal wage in each province

— X, is a set of additional controls related to the evolution of employment rates

— W represents the matrix of spatial weights based on spatial contiguity between
provinces>®

- 17,p,0,p,7, 0, \ are the coefficients of the variables of the model

— u; captures provincial fixed effects

— o, captures time fixed effects

— u; is a random error term that could also follow a spatial autoregressive pattern
subjected to idiosyncratic shocks captured by e;

Equation (1) represents a rich family of spatial models that have been considered
in the literature (Anselin, 2003; Elhorst, 2014; Fingleton, 2008a, b; LeSage & Pace,
2007). Depending on the different types of spatial interactions that are considered in
the specification, we estimate the following models:

e Spatial Autorregresive Combined Model (SAC) allowing spatial interactions in
the endogenous variable (WY) and in the error term (WU), but not in covariates,

e Spatial Durbin Model (SDM) allowing spatial interactions in the endogenous
variable (WY) and in covariates (WX), but not in the error term (WU),

e Spatial Autorregresive Model (SAR) allowing spatial interactions in the endog-
enous variable (WY), but not in covariates or in the error term,

5 The results shown in the main text are based on a spatial contiguity matrix. Similar conclusions have
been obtained by using a spatial matrix based on the inverse of the distance and a k-nearest neighbours
spatial matrix using information from the 5 nearest ones -knn(5). Tthe 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). Detailed results for descriptive evidence
and econometric analysis are shown in tables and figures in the appendix.

% Three spatial units in our analysis are islands: Balearic Islands and Canary Islands (formed by two
provinces). In this case, we have assumed that these provinces are “contiguous” to the nearest province:
Valencia in the case of Balearic Islands and Cadiz in case of the Canary Islands.
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e Spatial Error Model (SEM) allowing spatial interactions only in the error term
(WU).

Instead of adopting a model selection strategy between these different specifica-
tions, we present all the results in order to check if the consideration of various types
of spatial spillovers modifies the effect of our covariate of interest, the Kaitz index.
It is worth mentioning that Eq. (1) also introduces the employment rate lagged one
period in order to capture the existence of hysteresis in the dynamics of employment
(see, for instance, Mota et al., 2012).

Different variables that are likely to affect employment rates have been consid-
ered as additional controls (X;,). In particular, we include the growth rate of the pro-
vincial gross domestic product (GDP) lagged one period (in order to avoid potential
endogeneity)’, the Theil index of sectoral specialisation based on 5 activity sectors
(agriculture, manufacturing, construction, private and public services), the popula-
tion density, the part-time employment rate, the temporary employment rate and the
average number of years of schooling by province (a human capital indicator) com-
puted following the methodology by IVIE using microdata from the Spanish Labour
Force Survey. As previously mentioned, we have also introduced time fixed effects
in order to capture the common shocks that all provinces have suffered during each
year of the considered period. Last, provincial fixed effects are also introduced to
take into account provinces’ specificities not captured by the rest of variables.

Equation (1) has been estimated for the employment rate and for the youth
employment rate distinguishing by age groups (16-19 20-24, and 25-29). The con-
sideration of the overall employment rate is for comparison purposes only as our
main interest is in youth employment rates. However, as young people are supposed
to be more geographically mobile, it is interesting to see whether we find different
results for both groups.

Results and discussion

Figure 1 shows some descriptive evidence on the relationship between the Kaitz
index and the employment rate for the different groups of workers considered in our
analysis. A clear negative relationship is observed in all cases, although the correla-
tion is slightly stronger for all workers than for younger groups.

Figure 2 represents the values corresponding to Global Moran’s I using a con-
tiguity spatial matrix. Data evidence a strong positive spatial dependence with a
high stability over time for the total employment rate, but a stronger variation for
youth employment rates, particularly for those aged 16-19. Figure 3 show the results
obtained using the local statistics of Moran’s I for the employment rate. It is inter-
esting to see that for total employment rate two clear geographical areas can be

7 Several works within the regional Okun’s law literature such as Bande and Martin-Romén (2018) and
Porras-Arena and Martin-Roman (2019) have highlighted the need to control for differences in economic
activity when analysing the developments of regional labour markets in Spain.
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Fig. 1 Relationship between the Employment Rate and the Kaitz Index a) Total Population b) Youth
16-19 ¢) Youth 20-24 d) Youth 25-29

observed: one located in the south-west and in the north-east of Spain and another
one covering the rest of the country. The picture seems to be quite stable over time.
However, when looking at youth employment rates, the pattern is different with
higher values of the statistics in Northern regions and lower values in Southern
ones. This is particularly true for the employment rate for those aged 16-19. This
exploratory analysis confirms the existence of spatial spillovers in the employment
rate that seem to be different depending on the considered age group. These results
reinforce the idea that we cannot omit the potential existence of spatial spillovers
when analysing the impact of minimum wages on regional employment rates® .
Tables 1 shows the results of estimating Eq. (1) for the employment rate under
different specifications. Column 1 shows the results of estimating a model assuming
a linear relationship between the log of the Kaitz Index and the log of the employ-
ment rate controlling for the effect of the considered covariates but without spatial
effects. The next columns contain the results of estimating the different types of spa-
tial models described in the methodology section. In particular, the results shown

8 Similar conclusions are obtained when using the inverse of distance or the Knn(5) spatial matrixes as
shown in figures Al to A4 in the appendix.
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Fig.2 Global Moran’s I for the log of Employment Rate Contiguity spatial matrix

here have been obtained using a spatial contiguity matrix’, while those obtained
using the inverse of distance spatial matrix and the Knn(5) spatial matrix are shown
in Tables 2, 3, 4 and 5 in the appendix. Results are very similar to the ones described
here based on Table 1.

In all specifications, the coefficient associated to the lagged value of the
employment rate is positive and statistically significant at the usual levels with
values around 0.5 for total population and between 0.2 and 0.3 for youth, values
that are well in line with the values found in the previous literature. The coeffi-
cient associated to the Kaitz index is not statistically significant at the usual levels
for total employment, while regarding specific age groups, the only group that
seems to be affected by the increase in minimum wages when no spatial spillovers
are considered is the group aged 24-29, where the Kaitz index is negative and
statistically significant at the 10% level with an elasticity close to -0.3, a value
that is well in line with those found in the international literature. In particular,
in their analysis for 17 OECD countries between 1975 and 2000, Neumark and
Wascher (2004) obtained an elasticity of the employment rate to the Kaitz index
of -0.13 for youth between 15 and 24 years old and -0.18, when the 15 to 19
population aged group was considered. Dolton and Rosazza-Bondibene (2012), in

° It is worth mentioning that the values of the Moran’s I statistics for the residuals of the cross-sectional
estimates of Eq. (1) do not reject the existence of spatial autocorrelation in the considered relationship.
Detailed results are available from the authors on request.
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their analysis for 33 OECD countries for the 1971-2009 period, obtained a mini-
mum wage coefficient of -0.20 for youths between 15 and 24 years old. Analys-
ing 18 EU member states between 1996 and 2011, Laporsek (2013) found much
higher elasticities ranging from—0.29 to —0.38 for the 20-24-year-old age group
and from —0.74 to —1.05 for the 15-19-year-old age group. Arpaia et al. (2017)
obtained a negative elasticity between -0.13 and -0.20 for workers between 20
and 24 in the European Union (EU) member states. Last, analysing Canadian
provinces, Rybczynski and Sen (2018) found an elasticity around -0.04 for youth
aged 18-19 years old.

But, to what extent the previous results are biased by the fact we are neglecting
spatial dependence when estimating the relationship between employment rates
and minimum wages? After considering the effect of spatial spillovers, no effect
of the minimum wage is found for the age group 24-29. The opposite situation
is observed for youth between 16 and 19 years old. In fact, this is the age group
when less-skilled workers face their school-to-work transition and, as expected,
it seems to be the one that has been more damaged by the relative increase of
minimum wages during the recession. While the Kaitz index was not statistically
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significant in the non-spatial model for this age-group, when considering differ-
ent types of regional spillovers, a negative and statistically significant relation-
ship emerges between employment rates and minimum wages. The elasticity is
much higher than the value observed in the international literature for this spe-
cific group, although relatively close to estimates for this age group by Laporsek
(2013) when considering 14 EU countries between 1996 and 2008. He finds an
elasticity of -1.9 while our estimates are around -2.5. This higher elasticity found
for the Spanish economy can be potentially explained by the high increase of the
Kaitz index during the Great Recession (as a result of the internal devaluation
policy adopted by the Spanish Government), but also by the lower geographical
mobility of youth in Spain when compared to other EU countries. Last, it is worth
mentioning that, as in Kalenkoski and Lacombe (2018), the value of the elasticity
increases after controlling for spatial dependence. These authors found an elas-
ticity of teen employment to minimum wages of -0.18 when estimating a stand-
ard panel data model with state- and year-fixed effects, a value that increased up
-0.21 when considering spatial dependence, a larger estimate because it includes
both direct and indirect effects. So, the obtained evidence confirms the need to
consider spatial interactions when analysing the relationships between minimum
wages and employment rates in order to avoid potential biases that could seri-
ously affect the conclusions from the empirical analysis Fig. 4, 5, 6 and 7.

Final remarks

In this paper, we have analysed the effect of minimum wages on total and youth
employment in Spain taking into account the potential presence of spatial depend-
ence in the considered relationship, an aspect that has been systematically neglected
in the literature.

The analysis for the Spanish provinces is particularly interesting due to the low
level of interregional mobility but also due to the high increase in the minimum
wage during the recession and the high level of interregional heterogeneity in the
Kaitz index.

Descriptive evidence shows a negative relationship between the Kaitz index and
the employment rate that, however, is not confirmed in most cases when dynamic
panel data including spatial spillovers are considered. In fact, our analysis confirms
the need to take into account spatial interactions between regional labour markets,
but it also shows that the bias of neglecting the existence of spatial spillovers could
act in different directions as we have found that an initial negative effect of mini-
mum wage on employment rates for youth aged 24-29 turned out to be non-statisti-
cally significant in spatial models, but an opposite result for those youth aged 16-19.

From a policy perspective, the obtained evidence suggests that for the considered
period (2006-2018), minimum wages in Spain seem to be at a level that were not
damaging overall employment creation, but it has substantially affected those youth
aged between 16 and 19 years. The results are well in line with those obtained by
Barcel6 et al. (2021) using microsimulation methods and analysing the increases of
the minimum wage in 2017 and in 2019 (not considered in our work). They found
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that around 20% of workers aged 16-24 were affected by these measures and that
the probability of losing their job among those directly affected by the measure
increased between 6 and 11 percentage points. As Barcel6 et al. (2021) recognise,
the analysis of the impacts of minimum wages should not only focus on employment
variation. Looking at what has been the effect on wage inequality and low-paid jobs
is also an important part of the story that should be considered in the policy debate.
Last, it is also worth mentioning that our analysis (but also Barceld et al., 2021) do
not consider the potential impact of minimum wage changes on participation deci-
sions, an issue that deserves future analysis as it also clearly relevant from a policy
perspective.
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Table 3 Descriptive statistics 2006-2018
Employment Rate ~ Youth Employ- Youth Employ- Youth Employ- Kaitz Index

ment Rate ment Rate ment Rate
(16-19) (20-24) (25-29)

Mean 64.10 13.81 45.81 70.57 53.66

St. Dev. 5.78 8.56 12.49 8.48 8.17

Ccv 0.09 0.62 0.27 0.12 0.15

Min 48.89 2.03 21.66 50.13 35.39

Max 74.81 40.65 68.49 87.13 76.60

Range 25.91 38.61 46.83 37.00 41.21

p25 60.24 6.05 35.55 65.11 48.01

p50 64.36 11.70 47.58 71.33 52.28

p75 69.47 19.15 56.43 78.31 58.96
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