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RESUMEN

Este estudio ofrece nuevas perspectivas sobre cómo responden las diferentes 
regiones de España a los cambios en el ciclo económico, proporcionando un enfoque 
novedoso mediante el uso de datos trimestrales desagregados a nivel provincial y 
por género. Nuestro objetivo es identificar qué regiones se ven más afectadas por 
las fluctuaciones económicas, diferenciando los efectos entre hombres y mujeres. 
Nuestra investigación resalta la importancia de considerar tanto factores regionales 
como específicos de género al diseñar políticas laborales que busquen mitigar los 
efectos de los ciclos económicos.

Los datos empleados provienen de la Encuesta de Población Activa (EPA) de España 
y consideran las tasas de desempleo regionales trimestrales a nivel provincial desde 
2002 hasta 2023. Estimamos un modelo de datos de panel dinámico que incorpora 
todos los componentes de las disparidades en las tasas de desempleo regionales, 
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siguiendo el enfoque del modelo de panel dinámico de Vega y Elhorst.

Nuestros hallazgos muestran que hombres y mujeres experimentan distintos niveles 
de sensibilidad a los cambios económicos, variando según la provincia sin un 
patrón geográfico definido. Esto confirma que las tasas de desempleo por género 
se ven afectadas de manera diferenciada por los ciclos económicos y que dichas 
diferencias dependen de factores geográficos y regionales, en línea con la literatura 
previa. Arrojamos luz sobre la compleja dinámica del mercado laboral dentro de 
cada región, subrayando la necesidad de recalibrar las políticas en función de la 
sensibilidad cíclica específica de cada género y región.

Nuestros resultados abogan por la continuidad en la implementación de políticas 
laborales con perspectiva de género, al mismo tiempo que enfatizan la importancia 
de personalizar las políticas a nivel provincial. Así, nuestra investigación subraya 
la necesidad de seguir desarrollando análisis regionales que permitan diseñar 
políticas efectivas para ayudar a los distintos grupos poblacionales a mitigar las 
consecuencias de las fluctuaciones económicas.

PALABRAS CLAVE

Sensibilidad cíclica; Género; Desempleo regional; Dependencia espacial; Factores comunes.

ABSTRACT

This study offers new insights into how different regions in Spain respond to 
changes in the economic cycle, providing a fresh perspective using quarterly data 
desegregated by provincial level and gender. We aim to identify which regions 
are affected the most by the economic fluctuations, disentangling the differences 
between men and women. Our research highlights the importance of considering 
both regional and gender-specific factors when creating labor policies that aim to 
mitigate the effects of economic cycles. The data we use comes from the Spanish 
Active Population Survey (EPA) and consider quarterly regional unemployment rates 
by provinces from 2002 to 2023. We estimate a dynamic panel data model that 
considers all components of the disparities in regional unemployment rates following 
the Vega and Elhorst’s dynamic panel data model. Our findings show that men and 
women experience different levels of sensitivity to economic changes, which vary 
depending on the province without a definite geographical pattern. This confirms 
that gender unemployment rates are affected differently by economic cycles and 
demonstrates that these differences depend on geographical and regional factors, 
which is in line with previous literature. We shed light on the complex dynamics of the 
labor market within each region, highlighting the need to recalibrate policies based 
on the specific gender and regional cyclical sensitivity. Our findings advocate for the 
continued adoption of gender labor policies while also stressing the importance of 
customizing policies at the provincial level. Thus, our research underscores the need 
to continue developing regional analysis to perform policies that help population 
groups effectively switch off the consequences of economic fluctuations.
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1. INTRODUCTION
Across the economic cycles, the labor market is the main sign of forthcoming economic events – 
Negative phases have historically displayed high unemployment levels (Elsby et al., 2013). Due to 
this cyclical sensitivity of the unemployment rates, literature on the economic cycle uses the GDP 
and unemployment rates as the key variables to measure the economic cycle (Martín-Álvarez et 
al., 2020). However, fluctuation in the national unemployment rate affects regions differently, which 
has driven literature to analyze them regarding regional cyclical sensitivity. Thus, the literature on 
regional sensitivity to the economic cycle dates to the ‘60s and links the regional unemployment 
rate to the national one and measures how sensitive regions are to changes in the national eco-
nomic context (Thirlwall, 1966; Bechling, 1967; Forrest et al., 1988; Jimeno and Bentolila, 1998).

Unemployment rates are strikingly high in the Spanish labor market, particularly during recessions. 
Spain currently has an unemployment rate of 12.9 %, with Greece being the only other country in the 
European Union to have a double-digit unemployment rate (Eurostat annual data, 2022). This rate 
is especially high when it is compared to the rate of the European Union – 27 countries (from 2020) 
or, in the case of the European Union – 20 countries (from 2023), 6 % and 6.5 %, respectively. Many 
researchers have analyzed the driving factors that determine these differences between countries. 
Some papers examine the influence of inflow and outflow as the highest contributors to unemplo-
yment variation within countries (Elsby et al., 2013). Productivity differences are also considered an 
important factor in explaining cross-country unemployment patterns (Yin Fen and Rauch, 2024).

Literature has also examined differences in regional unemployment rates within countries (Lo-
los and Papapetrou, 2012). In Spain, unemployment rates behave differently inside the country, 
resulting in significant and persistent disparities between regions. This issue has become incre-
asingly relevant due to high unemployment rates (Gadea et al., 2012; Cuellar-Martin et al., 2018), 
which were exacerbated after the Spanish Great Recession (Gadea et al., 2006; Camacho et al., 
2018), with the unemployment rate reaching a maximum of up to 27 % (Sala and Trivín, 2014; Al-
bulescu and Tiwari, 2018), and these differences have been observed to be persistent over time 
(Jimeno and Bentolila, 1998; López-Bazo et al., 2002; Bande et al., 2008; Azorín, 2013). Many studies 
have been conducted to understand the mechanisms and performance of regional disparities 
(Forrest and Naisbitt, 1987; Bande and Karanassou, 2009, 2019; López-Bazo and Motellón, 2013).

Otherwise, several authors have studied the relationship between regional unemployment and 
the economic cycle in the Spanish labor market over the last two decades (Villaverde and Maza, 
2009; Martín-Alvarez et al., 2020). These studies have demonstrated that the sensitivity to the 
economic cycle of unemployment is not solely dependent on whether regions have high or low 
unemployment rates but also on their geographical location. It seems that geographical lo-
cation plays an important role, revealing the existence of spatial dependence patterns among 
Spanish regions. For example, Pérez et al. (2003) found a lower unemployment variability to the 
business cycle in Andalucía, while Amarelo (2013) found the opposite for Cataluña. Almeida et 
al. (2020) showed that the regions in the Mediterranean arc are more sensitive to the economic 
cycle, reacting more quickly to changes in the economy. They also provide the existence of spa-
tial dependence patterns between regions at the Autonomous Community level. Additionally, 
Cuéllar-Martín et al. (2018) analyzed this feature at the provincial level. These findings confirm 
that geographical location is a relevant factor in analyzing the cycle sensitivity, meaning that 
geographical and location factors matter in the unemployment trend.

Furthermore, there exists a large degree of heterogeneity in the cyclical sensitivities of unemplo-
yment across workers and economic groups (Forsythe and Wu, 2021; An et al., 2022). Concretely, 
unemployment fluctuations exhibit differences by gender. The literature on gender differences 
in labor market dynamics reveals that female employment is generally more stable over time 
and less sensitive to economic cycles. An et al. (2022) realize the unequal impacts of the busi-
ness cycle across economic groups; concretely, women are significantly less sensitive to de-
mand. Especially in Mediterranean countries like Spain, where the rate of unemployment among 
women is significantly higher than that of men (Azmat et al., 2006). In advanced economies, 
women’s unemployment is less affected by business cycles compared to that of men (Gomes, 
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2024). During economic downturns, men are especially hit (Bachmann et al., 2015), and women 
tend to experience fewer job losses (Șahin et al., 2009; Albanesi and Șahin, 2018), showing a cou-
ntercyclical response, especially in the case of less-educated women (Theodossiou and Zan-
gelidis, 2009). This circumstance reduces the gender gap during recessions. Evidence from the 
United States and the United Kingdom reveals that the countercyclical flow rate from inactivity 
to employment was also more significant for women, especially in the US, where it accounted for 
approximately all the fall in employment, compared with only 40 % for men (Razzu and Single-
ton, 2016). De la Rica and Rebollo-Sanz (2017) concluded that these gender differences could be 
explained by the fact that women tend to work in noncyclical sectors. Additionally, Albanesi and 
Șahin (2018) attribute these differences to the regin, while Petrongolo and Ronchi (2020) suggest 
that the geographic location of jobs also plays a role.

In the Spanish labor market, gender differentials in labor market outcomes are procyclical (Na-
gore-García, 2017). The empirical evidence and the literature on unemployment gender dispa-
rities (Dolado et al., 2013; De la Rica and Rebollo-Sanz, 2017) confirm the existence of a persistent 
gender gap over time that is reduced in downturn stages. Figure 1 shows that during the Great 
Recession, the unemployment rate for men grew faster than for women, resulting in a reduction 
of the gender gap (from a gap of 4.99 points in 2006 to -0.07 points in 2012).

Figure 1. Quarterly Unemployment Rates by gender. Spanish labor market. 2002 to 2023.

The focus of our paper is to analyze gender differences in the sensitive to the economic cycle 
using a regional approach by Spanish provinces. This is important because previous research has 
shown that regional sensitivity plays a crucial role in such analyses, and literature on gender diffe-
rences has pointed out the unequal impacts of the business cycle on women. Additionally, studies 
on gender labor market dynamic indicate that the industry, sector, and geographic location of 
jobs have a significant impact on how male and female unemployment rates differ (Albanesi and 
Șahin, 2018; De la Rica and Rebollo-Sanz, 2017; Petrongolo and Ronchi, 2020). Therefore, our goal is 
to examine gender sensitivity to the cycle from a regional perspective for the case of the Spanish 
labor market, which, as far as we know, has still not been analyzed by the applied literature.

Our study provides a provincial perspective over an expanded temporal sample from 2002 to 
2023, considering quarterly data. The use of quarterly data instead of annual data makes the 
results more robust and allows us to capture seasonal variations. Additionally, we introduce in 
our analysis a gender perspective so we can determine whether men and women have different 
sensitivities to the national economic cycle by region.

In our study, we have used Vega and Elhorst’s (2016) dynamic panel data model to provide a 
clear understanding of how different regions and genders are affected by the national economic 
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cycle. By using this method, consider all components of the stylized fact that defines the disparities 
in regional unemployment rates: common component, spatial dependence and serial dynamic, 
contrary to the common dynamic panel data models, which only account for spatial dependence. 
Following this methodology, we estimate two sensitivity parameters, one for men and the other for 
women, to determine their respective sensitivity to economic fluctuations. Therefore, our analysis 
adds a gender perspective to previous related literature on regional sensitivity.

2. MATERIAL AND METHODS
Quarterly regional unemployment rates are obtained from the Spanish Active Population Sur-
vey (EPA) conducted by the Spanish Statistical Institute (INE). Regions are considered as the 48 
provinces that conform the Spanish State (excluding the Islands and the Autonomous Commu-
nities of the cities of Ceuta and Melilla). The Spanish autonomous communities include several 
provinces (48 provinces and the Islands, Baleares y Canarias, Ceuta, and Melilla). The number 
of provinces in each autonomous community varies from one community to another. Figure 2 
indicate the name and location of each province.

Figure 2. Name and location of the Spanish provinces.

The national unemployment rate is also considered from the same survey to be treated as a 
common factor in the model, following Bailey et al. (2016). The study covers from the first quarter 
of 2002 to the last quarterly data available at the time of carrying out the study (fourth quarter of 
2023). So, we are considering 4,224 observations in the panel (88 temporal units and 48 spatial 
units). This length of the panel gives robustness to our results since we have a sufficiently large 
sample at the temporal and spatial levels. Also, using quarterly data we are properly capturing 
the sensitivity of the seasonal variation of the data.

The model used in this study is based on the framework proposed by Vega and Elhorst (2016). This 
model incorporates temporal, spatial, and spatiotemporal dynamics and accounts for common 
factors. Unlike other dynamic panel data models that only consider spatial dependence, our model 
considers all components of the stylized fact, including common components and serial dynamics. 
It has been widely applied in various domains, primarily in analyzing macroeconomic variables.

The model encompasses several dynamics present in the data. Firstly, it introduces spatial de-
pendence by distinguishing between two types of spatial dependence. On the one hand, there 
is weak spatial dependence, which pertains to the relationship with neighboring regions and 
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allows for considering potential geographic or regional determinants and spillovers. On the 
other hand, strong spatial dependence measures the relationship between all regions within a 
higher-level geographic unit (in our case study, the relationship among all regions as they are 
part of the same country, Spain).

Furthermore, as panel data is available, this model considers temporal dynamics and potential 
spatial interactions occurring with a certain lag. In other words, the model incorporates spatial 
and spatio-temporal unemployment trends.

The specification of the model is as follows:

where U1 is a column vector with one observation of the dependent variable (women or men 
unemployment) at every point (t). Ut−1, WU, and WUt−1 are temporal, spatial, and spatio-temporal 
lag vectors, respectively, with τ, δ, and η autoregressive coefficients. W is the nxn matrix describing 
the arrangement of the regions in the space. Our work uses the standardized binary contiguity 
matrix since it is the standard matrix used in empirical works. However, we also estimate the mo-
del using other weight matrices, producing similar results.  and  are the levels of natio-
nal unemployment at time t and t - 1. Here, we employ the national unemployment rate yearly 
(without distinguishing between men and women). This approach allows us to calculate the sen-
sitivity of both male and female unemployment to changes in the national trend as a measure of 
the economic cycle. T1 and T2 are Nx1 column vectors with unit-specified coefficients of response 
to the common factors. μ represents the spatial fixed effect added to the model, and ϵt is the Nx1 
vector independently and identically distributed error term with zero mean and constant variance.

As part of our estimation process, we conduct two validation tests for each model. The first is the 
local CD-test, developed by Moscone and Tosseti (2009), which evaluates the presence of weak 
spatial dependence or interactions between neighboring regions. The second is the alpha test, 
introduced by Bailey et al. (2016), which examines the existence of strong spatial dependence or 
common factors. These tests help us ensure the accuracy and reliability of our models.

3. RESULTS
In this section, we adhere to the econometric strategy described, presenting the estimation achieve 
to reveal a novel perspective on men and women’s different sensitivities to the economic cycle at 
the provincial level in the Spanish labor market. The regions we focus on are the 48 provinces that 
conform to the Spanish State (excluding the Islands and the Autonomous Communities of the cities 
of Ceuta and Melilla), ensuring a deeper geographical analysis as developed in previous studies.

In Table 1, we present female and male parameters of the dynamic spatial panel data estima-
tion with regional fixed effects. The significance of the estimated parameters is strikingly similar 
for both genders, underscoring the importance of our findings. We observe the existence of tem-
poral persistence in unemployment rates, a key insight into the economic cycle. Spatial depen-
dence (weak) does not appear to be significant within the same period when common factors 
are included. However, space-time dependence is substantial for men and women, suggesting 
that the influence (spillovers) between neighboring regions is not instantaneous; on the con-
trary, it takes time to occur. The outcomes of the tests (CD-local and alpha test), which are also 
presented in Table 1, both indicate the absence of spatial dependence among neighbors or 
common factors in the errors, further reinforcing the robustness of our results.
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Table 1. Dynamic spatial panel data models with regional fixed effects.

Male Female

Ƭ 0.500 (0.000) 0.511 (0.000)

δ 0.151 (0.000) 0.095 (0.000)

η 0.078 (0.006) 0.137 (0.000)

Regional fixed effect Yes Yes

Common factors Yes Yes

R2 0.956 0.926

Corr R2 0.937 0.839

Log-Likelihood –7660.194 –8934.522

CD local –0.498 –0.091

alpha test 0.141 0.270

P-values are reported in parentheses.

Once we have verified the accurate specification of our model, we present the result of pa-
rameters for each region and gender (Table 2). These parameters, calculated from T1 and T2 
coefficients, are highly significant for all areas and genders (standard errors are reported in the 
table). Of particular importance is the Y2 parameter, introduced in the table, which measures the 
spatio-temporal dynamic of the economic cycle. We focus on the Y2 parameter to comment on 
the results, as it provides a key measure of the economic cycle’s spatio-temporal dynamic. This 
parameter, as explained by Vega and Elhorst (2016), requires a transformation to be obtained.

We can observe (Table 2) that all parameters are significant, and the magnitudes of the para-
meters vary from negative to positive regarding the level of sensitivity presented by each gender 
and province. If the parameters are greater than one, it means that they represent regions sen-
sitive to fluctuations but that they go contrary to the national trend. If they are less than one and 
significant, they represent regions with less sensitivity to the economic cycle but also against the 
national trend. The last column presents the difference between male and female parameters to 
corroborate if such differences are significant, as well as the signs of them (positive means that 
the region considered is more sensitive for men than for women).

Table 2. Common factors by gender.

Male Female

Std. err. Std. err.

Álava 0.331 0.190 0.577 0.272

Albacete 1.156 0.190 1.591 0.272

Alicante 1.608 0.189 1.511 0.272
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Male Female

Almería 1.191 0.189 0.117 0.273

Asturias 0.507 0.192 1.494 0.273

Ávila 1.431 0.191 1.790 0.273

Badajoz 1.423 0.191 0.913 0.273

Barcelona 1.234 0.190 0.962 0.272

Burgos 1.088 0.190 1.236 0.272

Cáceres 1.150 0.192 1.994 0.274

Cádiz 0.668 0.191 1.013 0.273

Cantabria 0.957 0.191 0.898 0.272

Castellón 1.831 0.190 0.826 0.272

Ciudad Real 1.260 0.192 0.526 0.273

Córdoba –0.879 0.191 –1.32 0.272

Cuenca 0.492 0.191 1.902 0.273

Girona 2.531 0.189 2.089 0.271

Granada 0.258 0.189 1.261 0.271

Guadalajara 0.776 0.190 1.008 0.272

Guipúzcoa 0.411 0.190 0.425 0.272

Huelva 1.385 0.193 1.525 0.275

Huesca 0.842 0.189 0.489 0.272

Jaén –1.487 0.191 –1.973 0.272

La Coruña 0.647 0.193 0.617 0.273

La Rioja 0.601 0.190 1.597 0.272

León 0.829 0.192 1.222 0.273

Lleida 0.639 0.190 –0.007 0.272

Lugo 0.942 0.193 0.583 0.273

Madrid 0.763 0.191 0.770 0.273

Málaga 2.726 0.190 2.301 0.272

Murcia 1.521 0.189 0.890 0.272

Navarra 0.900 0.189 0.751 0.272

Orense 0.334 0.194 0.565 0.273
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Male Female

Palencia 1.876 0.191 1.101 0.272

Pontevedra 1.075 0.194 1.278 0.273

Salamanca 0.809 0.192 2.423 0.273

Segovia 1.52 0.190 1.307 0.272

Sevilla 0.275 0.190 0.101 0.272

Soria 0.925 0.190 1.783 0.272

Tarragona 1.237 0.190 1.774 0.272

Teruel 0.928 0.190 0.247 0.273

Toledo 1.288 0.192 0.709 0.275

Valencia 0.508 0.190 0.439 0.273

Valladolid 1.297 0.191 0.450 0.272

Vizcaya 0.14 0.190 0.810 0.272

Zamora 1.563 0.193 0.365 0.273

Zaragoza 1.738 0.190 0.774 0.272

To simplify the lecture of the results presented in Table 2, we illustrate them in Figure 3, where the 
coefficients are represented in two maps for each gender. In the maps, the darker the area are 
the greater is the sensitivity for that group in such region.

Figure 3. Sensitivity to economic cycle by province and gender.
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The dark area means a greater sensitivity for that group.

Our analysis uncovers significant patterns. While some regions demonstrate similar sensitivity 
for both genders (exactly 28 provinces exhibit similar sensitivity), others reveal notable gender 
disparities in sensitivity parameters. There are ten provinces where men are significantly more 
sensitive than women (Zaragoza, Castellón, Lérida, Barcelona, Toledo, Zamora, Valladolid, Ciu-
dad Real, Almeria and Murcia) and nine regions where women show higher sensitivity (Cádiz, 
León, Asturias, Cuenca, Granada, Salamanca, La Rioja, Soria, and Guadalajara). Malaga and Gi-
rona present the highest sensitivity values for both men and women, and Cordoba and Jaen 
have the lowest sensitivity values. The sensitivity parameter is also very low in Lleida and very 
high in Salamanca, for women but not for men.

While there are discernible variations at the provincial level, which underscore the differing ways 
in which men and women experience national economic cycles across regions, it is not feasible 
to discern a geographical pattern as was the case in previous literature (Camacho et al., 2018; 
Almeida et al., 2020), where the national trend was most pronounced in the Mediterranean arc. 
Nevertheless, our results uncertainly revel disparities between provinces and genders. These re-
sults highlight that disaggregation in Autonomous Communities is not enough to expose regio-
nal labor market nuances.

So, this research reveals a crucial point: the sensitivity of men and women to the national eco-
nomic cycle are not uniform across Spain. This non-uniformity implies that the economic cycle 
impact differently across regions, particularly across provinces, reflecting their unique sensitivi-
ties which is also specific by gender. These disparities underscore the necessity of gender labor 
policies that consider these differences in the sensitivity to the cycle, as well as the importance 
of region-specific policies to mitigate the effects of economic cycles on gender unemployment.

4. CONCLUSIONS
This paper presents a novel approach to the literature on regional sensitivity analysis to the 
economic cycle, adding a new dimension to the existing body of knowledge. By providing a gen-
der perspective, we can distinguish regions where male and female unemployment are equally 
sensitive from those where gender differences are prevalent. Therefore, our findings emphasize 
the value of conducting regional analyses to develop effective gender labor policies.

We found significant patterns in gender sensitivity parameters across different regions. Whi-
le some regions exhibit similar sensitivity levels for both genders, other regions show notable 
gender disparities in sensitivity parameters. Specifically, there are ten provinces where men are 
significantly more sensitive than women, namely Zaragoza, Castellón, Lérida, Barcelona, Toledo, 
Zamora, Valladolid, Ciudad Real, Almeria, and Murcia. Conversely, nine regions exhibit higher 
sensitivity levels in women compared to men (Cádiz, León, Asturias, Cuenca, Granada, Salaman-
ca, La Rioja, Soria, and Guadalajara). Both men and women exhibit the highest sensitivity values 
in Malaga and Girona, while for Cordoba and Jaen they both show the lowest sensitivity values. 
The sensitivity parameter is also very low for Lleida and very high in Salamanca in the case of 
women. For men, Girona and Malaga show the highest values of the parameters, although these 
parameters are also high in the case of women.

The spatial location of the differences in sensitivity by gender does not show a very defined pat-
tern as occurred in previous literature (Camacho et al., 2018; Almeida et al., 2020) where a geo-
graphical pattern show that the national trend was most pronounced in the Mediterranean arc. 
Nevertheless, disparities do exist between provinces and genders. These disparities in regional 
cycle sensitivity for men and women should serve as a wake-up call for authorities, highlighting 
the ongoing need to adopt gender policies in the labor market but attending by the unique 
needs of each group in each territory. We prove the need to carry out regional analysis and to 
continue implementing gender-specific labor policies at the regional level to reduce the impact 
of economic cycles on regions.
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Consequently, our findings alert authorities to the need to proceed at the provincial level in the 
design of gender labor policies, considering the sensitivity shown in each region at the provincial 
level to perform effective policies to switch off the effect of the economic cycle. This fact reinfor-
ces the usefulness of regional analyses when performing gender labor policies to mitigate the 
effect of the economic cycle since our results unequivocally identify regional and gender factors 
as key determinants of cyclical sensitivity in regional unemployment rates. Disregarding the re-
gional and gender aspect in policy design would be a misstep; instead, policies must be tailored 
to the cyclical sensitivity exhibited by each region and gender. Our findings advocate not only 
for the continued adoption of gender policies in the labor market but also for the customization 
of policies at the provincial level to mitigate the consequences of economic cycles effectively. 
Therein lies the need to continue developing empirical studies at the regional level.

This study opens lines for future research. Our research has demonstrated that location alone 
is not a significant factor, suggesting that future studies could explore other potential factors 
that contribute to the cyclical sensitivity of unemployment rates. Further research should focus 
on an in-depth exploration of the labor market characteristics that result in gender-specific di-
fferences across various provinces. By investigating these differences, it can be gained a more 
nuanced understanding of the underlying factors that contribute to these disparities. Additio-
nally, examining the local economic, social, and cultural contexts that influence labor market 
outcomes will be crucial. Such detailed analysis will not only enhance our knowledge of regional 
labor market dynamics but also provide a robust foundation for developing targeted economic 
policies. These policies could address gender disparities more effectively, promoting a more 
equitable labor market across different regions.
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