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Abstract
The objective of this paper is to compare the economic resilience of industries and 
regions along the last four decades, which include the three last major crises for the 
advanced countries (90s, Great Recession in 2007 and recent COVID-19 pandemic). 
Productive structure and sectoral specialization are introduced as explaining factor 
for the different regional behaviors. For this purpose, we estimate both resilience 
and specialization indices based on employment data. To analyze the relationship 
between specialization and resilience, a cross-sectional descriptive analysis is com-
plemented by a panel data model that includes some controls. Finally, a regional 
shift-share analysis contributes to exert some other regional effects affecting eco-
nomic resilience. The results of this research show some continuities and other 
significant changes in the regional impact of crises from one to the next. Although 
there are other effects to have played a role, results show economic specialization 
is found to have exerted influence on the recovery of certain regions during this 
period. Recovery periods differ from each crisis and the results might be affected for 
this dimensionality limitation. Due to the characteristics of the database, the study 
includes only six sectors. However, general results are generalizable to other regions 
as the response of employment growth to crises is similar in many advanced regions 
and specialization patterns does not significantly differ among regions. The paper 
carries a structural long-term comparison between the last major crises for Spanish 
regions, which clearly differentiates one from another in their causes and effects. We 
introduce specialization to explain the different regional resilience patterns. Meth-
odologically, we estimate both sectoral and regional resilience indices for these three 
crises and relate this resilience to specialization and other explaining factors.
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1 Introduction

How deep recessions impact across regions (and cities) within nations is an impor-
tant issue in the specialized literature. There has traditionally been interest in 
regional disparities and different regional responses to crises from Kuznets (1955) 
or Alonso (1969) to Lucas (2000) and, more recently, Barrios and Strobl (2005). 
The concern regarding the matter has been exacerbated in recent times due to the 
outbreak of the COVID-19 pandemic (Gong et al. 2020). To provide effective rec-
ommendations to regional economic and policy stakeholders in response to future 
similar shocks, it is imperative to conduct a thorough analysis of successful strate-
gies and enhanced responses to previous adverse shocks (Martin et al. 2015).

The concept of regional resilience, as posited by Martin and Sunley (2015), has 
been the subject of considerable scholarly discourse in recent times, with the aim 
of elucidating the dissimilarities and reactions of regions to crises (Christopherson 
et al. 2010; Evenhuis 2017; Martin 2018; Lazzeroni 2019; Bristow and Healy 2020; 
Gong and Hassink 2017; Simonen et  al. 2020).1 The idea of resilience describes 
how well systems bounce back from shocks or develop new capacities to handle 
upcoming shocks (Wilson 2018).

The literature on regional resilience has underlined the relevance of a good num-
ber of factors to explain resilience capacities. Di Caro and Fratesi (2018a, b) pointed 
out that the variation in resilience among different regions may be attributed to a 
confluence of various economic, social, and institutional factors. Several explanatory 
factors have also been identified in the literature, including human capital (Gian-
nakis and Bruggeman 2020), knowledge systems (Filipetti et  al. 2019), territorial 
capital (Fratesi and Perucca 2018), innovation capacities (Bristow and Healy 2018; 
McCann and Soete 2020), regional labor market characteristics (Angulo et al. 2018), 
industrial relatedness (Cainelli et  al. 2019), and regional competitiveness (Fratesi 
and Rodriguez-Pose 2016). Institutional issues (Hu and Hassink 2017), quality of 
government (Ezcurra and Rios 2019), national redistribution system (Djikstra et al. 
2015), and the role of public sector (Martin 2012) have also been assessed.

Among these various explaining factors, productive structure and specialization 
arise as a key one in recent times. Regional economic structures influence regional 
resilience in the different stages (Brown and Greenbaum 2016). Cuadrado Roura and 
Maroto (2016), Martin and Sunley (2020), and Delgado-Bello et al. (2021) have pro-
posed the use of structural changes and productive specialization as explanatory fac-
tors for the Great Recession.

1 The authors suggest consulting Martin (2016), Bristow et al. (2014), Capello et al. (2015) or Sensier 
et al. (2016), or examining the special issues on regional resilience in academic journals such as Annals 
of Regional Science (2018) or Cambridge Journal of Regions, Economy, and Society (2010 and 2016), 
for a deeper introduction to the concept of economic resilience, and Fröhlich and Hassink (2018) for a 
recent bibliometric analysis.
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This study embraces the perspective of this previous research and expands upon 
their comparative discoveries to encompass the latest COVID-19-related crisis, as 
well as the preceding crise that occurred during the 1990s and the mid-2000s. While 
previous works focused only on the conjunctural role of productive specialization 
after a particular crisis,2 we use a long-time comparative analysis with three differ-
ent crises to open out the literature on regional resilience and productive structure.

The comparison of the specialization–resilience relationship over a long period of 
time that includes three crises is the essential point of the paper. Differences in this 
connection should expect due to the structural changes of the industrial mix of the 
regions but also due to the specific characteristics and causes of each crisis—mainly 
relevant in the case of the COVID-19 pandemic. Other factors that may modulate 
how specialization affects economic resilience, such as different policies applied to 
recover from each crisis or changes in the labor market institutions. This justifies 
why we use a regional shift-share analysis to complement the specialization–resil-
ience relationship.

To understand the different results expected for each crisis, it is imperative to 
highlight some characteristics of the three crises under examination, as well as the 
assessment of their respective regional trends. The first of these crises covered from 
1992 to 1997 and had a dominant national character,3 but also exhibited a global 
dimension, as evidenced by the bursting of Japan’s real estate bubble in 1990, the 
protracted impact of oil prices, inflation, and other related factors. The economic 
recuperation started in the middle of 1995, but it was not until 1997 that the crisis 
could be deemed as resolved.4 The second crisis started at the end of 2007 and had 
an international character, and its financial/pecuniary origin is widely recognized. 
It is also well known that the impact of this Great Recession was particularly pro-
nounced in some countries, as Italy, Greece, Ireland, and Spain.5 It was not until 
the year 2014 that the national economy started a period of gradual recovery, which 

2 See, among others, Palaskas et al. (2015), Cainelli et al. (2019) or Xiao et al. (2018).
3 The rate of unemployment experienced an increase from 16% in 1990 to 24% in 1993 and 1994, 
resulting in a total of 3.6 million individuals unemployed. Simultaneously, there was a decline in profits 
and investments, while the public debt escalated to 70% of the Gross Domestic Product (GDP) and the 
overall public deficit surged to 7.2% of the GDP. Several internal factors played a role in this outcome. 
The economic growth rate was adversely affected by budgetary imbalances, a prolonged drought, and a 
decline in the real estate sector, resulting in a growth rate of merely 0.9% in 1992 and a contraction of 
-1.5% in 1993. In response to the economic situation, the government implemented various some stabi-
lizing measures including two currency devaluations, reductions in public expenditures, privatization of 
public enterprises, restructuring of Social Security finances, and the applications of a restrictive mon-
etary policy.
4 As the growth rate escalated to 3.9% and the unemployment rate declined between 3 and 4 points but 
with relevant sectoral differences.
5 In the Spanish economy it led to a series of significant consequences. These included the collapse of 
the real estate market, which had been actively promoted since the early 2000s., a severe crisis in the 
banking and financial sector, a sharp decline in domestic demand that had experienced robust growth 
between 2000 and 2007, a reduction in exports, tourism, and other service-related activities, and, over 
all a severe crisis in the banking and financial sector. The GDP experienced a significant fall of -3.9% in 
the year 2009, followed by a modest recuperation in 2010 and a new subsequently drop in 2012 to attain 
a negative -3% of GDP in 2012. In addition, it is necessary to consider the negative impact resulting 
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persisted until the end of 2019. Finally, the third crisis can be attributed almost 
exclusively to the outbreak of the COVID pandemic in early 2020.6

As it could be expected, the three crises had different regional impacts (Fig. 1)7 
that we try to rationalize by emphasizing the pivotal role played by productive spe-
cialization and structural changes.

Considering this motivation, the aim of this paper is to clarify the variations in 
economic resilience among regions after the three crises experienced by the Spanish 
economy over the past thirty years, with a focus on the role exerted by the produc-
tive specialization and structural changes. This study evaluates the research hypothe-
sis as follows: While the impacts of shocks may vary across sectors and regions, and 
the paths of convergence or divergence may differ, regions that demonstrate resil-
ience show similar specialization patterns across all shocks.

The main hypothesis is that the role of productive structure has been, and structur-
ally continues to be, significant in revealing the differential responses of regions to cri-
ses. It seems clear that the number of factors that may explain resilience capacities of 
regions is not simple. Nevertheless, our outcomes permit us to validate the hypothesis 
that productive structures have had and continue to have a clear impact on regional 
resilience, particularly when a longer period is observed and some different crises have 
happened, as in the case object of our analysis. In fact, our focus covers a rather long 
period, more than thirty years, and the three crises occurred in such period, which will 
be evaluated for their respective sectoral and regional resilience indices. Subsequently, 
the resilience patterns will be related to specialization indices, and the impact of struc-
tural changes will be incorporated through a regional shift-share analysis.

This work provides three contributions that may have a significant value. Firstly, it 
contributes to the existing body of literature on regional resilience, underlying the role 
of regional productive structures to confront the effects of three rather different eco-
nomic crisis (one of dominant national character, the second of a clear international 
profile, and the third due to an unexpected pandemic process). Second, this study 

6 This required the implementation of stringent measures to confine individuals, resulting in a cessa-
tion of economic activity. Consequently, there was a significant decline in production, as evidenced by 
a growth rate fall of − 11.3%. The recovery started to be a reality comprehensively apprehended by the 
second half of 2021, resulting in a growth rate of 5.5%, which has been replicated in the current year of 
2022.
7 As shown by Fig.  1, the regional convergence process observed in the Spanish economy since the 
1970s experienced a significant deceleration, coinciding with the crises that occurred in the 1990s and 
from 2007 on. The presence of U-shaped curves both prior to and following the crises indicates that the 
disparities between regions have clearly changed. This change was particularly since regions with higher 
per capita income have resisted better the crisis compared to the poorest ones. Notwithstanding the recent 
COVID-19 crisis, the trajectory of convergence observed since 2014 remains unaltered, with certain 
some less developed regions, such as Extremadura, Galicia, and Castilla-La Mancha, experiencing com-
paratively lesser degrees of hardship during this period. Conversely, regions with higher economic pros-
perity, including but not limited to the Basque Country, Madrid, Catalonia, as well as the Baleares Ils., 
exhibit more unfavourable outcomes after 2019.

Footnote 5 (continued)
from the implementation of highly stringent measures imposed by the European Commission, the ECB, 
and the IMF, which were intended to promote stability but have also had a clear recessionary effect: The 
unemployment rate experienced, for example, a significant increase from 8.2% in 2007 to 26.9% in 2013.
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also undertakes a comparative analysis examining their correlation with the func-
tion of productive specialization. And third, from a methodological point of view, we 
have extended the usual approach simultaneously applying resilience indices for both 
regional and sectoral aspects to better understanding some coincidences and dispari-
ties of regional resilience along more than the three decades of the case study.

Although the interest of the study has been justified in the previous lines, there 
are some limitations that may be introduced to be cautious with the results here 
presented. First, there is a data limitation as sectoral disaggregation covers only six 
main industries as we describe in Sect.  2. Secondly, as we clarify in Sect.  3, we 
estimate the resilience and specialization indices in terms of employment—as it 
behaves homogenously across similar regions and lag further to recover from crises 
than output—and define the resilience as the recovery from a crisis (not the decline 
as in Martin et al. 2016). Despite these limitations, in our opinion, the findings pre-
sent in the relationship between specialization and regional resilience (Sect. 4) and 
the cyclical responses and long-run structural changes in regions (Sect. 5) have the 
potential to be extrapolated to analogous regions and areas, given that typical spe-
cialization trends and their associations with resilience are discernible across devel-
oped regions, as we discuss in Sect. 6.

2  Data and methodology

The RegData-Sect used in this study was sourced from FEDEA database,8 which 
allows access to extensive time-series data on gross value added and occupational 
trends across six sectors for all Spanish autonomous communities. The level of sec-
toral disaggregation is limited (six sectors), which constitutes a limitation when 
delving into elucidations on productive organization and specialization. Any case, 

Fig. 1  Regional convergence in Spain, 1971–2021. (Sigma convergence, standard deviation of the 
regional GDP per capita). Source: Own elaboration based on FEDEA data (2023)

8 https:// fedea. net/ datos- econo mia- regio nal-y- urbana/. Published in 2023.

https://fedea.net/datos-economia-regional-y-urbana/
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the data exhibited are consistent with prior historical regional data, as evidenced 
by the BBVA Foundation’s series and previous comparative studies.9 This source 
of data aligns with the Regional Accounts10 that have been provided by the Span-
ish National Institute of Statistics (INE). The estimation of value added at constant 
prices has been conducted through the utilization of chain volume indices, in con-
junction with the value added at current prices as supplied by the INE.

2.1  Sectoral and regional resilience indicators

To explain the described differences in terms of regional falls and resilience, we 
propose a novel method for the quantitative estimation of regional resilience indi-
ces, encompassing both regional and sectoral resilience indices. Although previous 
works, such as Martin et al. (2016) used similar resilience indices, we adopt the for-
mulation introduced by Hu et al. (2022), but originally used to compare not only the 
degree of resilience between different regions but also at different time periods and 
different sectoral activities (see Tables A.1-A.3 in the Appendix for the extended 
results of the resilience indices for these three axes). Notwithstanding the seemingly 
uncomplicated nature of the indices’ formulation, they exhibit a heightened capacity 
for explanation.

Several methodologies and indicators have been employed in the literature to 
measure regional economic resilience empirically (Doran and Fingleton 2016). We 
explored the economic resilience of Spanish regions in terms of employment growth 
rates,11 like the work of Lagravinese (2015) and Faggian et al. (2018). The rationale 
for focusing on employment growth is related to the persistent effects of economic 
crisis on employment compared with the effects on output. Employment typically 
returns to pre-crisis levels with a longer lag than output, thus better reflecting crisis’ 
social impact (Reinhart and Rogoff 2009). Our analysis focused on the second fea-
ture of regional resilience, namely the recovery phases.

By constructing a counterfactual function, we can compare the actual change 
in the regional variable, generally employment or value added, with the expected 
change in said variable. Equation 1 represents the mathematical formula utilized to 
calculate the anticipated alteration:

where ξ0
ri is the change in the value of sector i (N is the total number of indus-

tries) in region r at starting time 0, the base year; and �T
n

 is the change rate of the 

(1)
(

Δ�T
)expected

=

N
∑

i

�0
ri
∗ �T

n

9 Such as a high number of regional analysis, as in Cuadrado & Maroto (2016) and many other research-
ers.
10 https:// www. ine. es/ dyngs/ INEba se/ es/ opera cion. htm?c= Estad istica_ C& cid= 12547 36167 628& menu= 
ultiD atos& idp= 12547 35576 581
11 A complementary analysis of the resilience in terms of output (gross value added) has been carried 
out too. In the paper we only show the results according to resilience in terms of employment growth but 
the one in terms of output has been used for a robustness check.

https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736167628&menu=ultiDatos&idp=1254735576581
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736167628&menu=ultiDatos&idp=1254735576581
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country average in T time (Martin et al. 2016). Finally, our resilience index RI can 
be expressed as Eq. 2:

where ‘recovery’ in Eq. 2 refers to the period when the region r recovers from a cri-
sis.12 This is another difference from our estimates related to those by Martin et al. 
(2016) who used the contraction or decline periods to estimate their indices. Our 
resilience approach measures recovery dimension of the resilience but not resistance 
one, so this limitation dimensionality (Martin 2012) must be taken into account.

2.2  Specialization indices

Then, the productive specialization analysis carried out was based on the generally 
used specialization coefficients (Cuadrado Roura and Maroto 2016), which com-
pared the relative weight of a sector within a region with the percentage participa-
tion of that sector on a national level. A generic expression of this index would be 
Eq. 3:

where i is the sector in question, r the regional indicator, and ξ the analyzed variable 
calculated in terms of a specific year t. This  SIirt is always positive. When it exceeds 
the unit value, we can confirm that region r shows specialization in sector i for year 
t. The indicators in question were calculated using the variable of employment, with 
a segregation based on the various NUTS2 regions of Spain.

2.3  Regression model

Once the aggregate indicators of resilience and specialization will be computed, we 
try to uncover some of the reasons explaining the quite remarkable differences exist-
ing among the regions in the analysis.

As in other similar papers such as Villaverde and Maza (2020), we choose to 
utilize pre-crisis period13 averages for all the explanatory variables in the model 
specified in Sect.  3.3 to address potential endogeneity issues in some of them.14 

(2)RIr =

(

Δ�
recovery
r

)

−
(

Δ�
recovery
r

)expected

(

Δ�
recovery
r

)expected

(3)SIirt =

�

�ir
∑N

i
�ir

∕

∑N

r
�ir

∑

i

∑

r �ir

�

t

12 This supposes other limitation of this work that we would want to clarify. Recovery years differ from 
each crisis, so different impacts on the results among the three crises should be cautiously taken. This 
is even clearer in the last COVID crisis as the recovery period (2019–2021) used in the study is much 
shorter than that of previous crises.
13 Pre-crisis periods involve 1971–1993 for the first crisis, 2000–2007 for the Great Recession, and, 
finally, 2014–2019 for the COVID-19.
14 The use of variables constant in time in the model avoids the estimation of individual fixed effects for 
each region. However, these differential regional behaviours may be observed through the other tech-
niques applied in the paper.
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Furthermore, even though we first decided to include a few more variables in the 
model to help explain the resilience level, we ultimately decided to remove them 
because they did not significantly improve the model’s goodness of fit; in other 
words, we selected the variables that best describe the data (forward variable selec-
tion process15).

Bearing these considerations in mind, we firstly estimate the following panel data 
model for the resilience index  (RIrt) by ordinary least squares (OLS) as in Eq. (4):

where i denotes the region under consideration, j is the industrial sector (j = 6), and 
t the year.

As the aim of this model is to relate specialization indices to regional resilience, 
the dependent variable will be the annual resilience  RIrt for each region during the 
post-crisis period (T = 1 according to the formulation of Eq. 1). This index meas-
ures the recovery power of each region each year after the decline period. As for 
the explanatory variables finally included in the model, some comments about data 
sources, metrics, definitions, and expected signs are mandatory and are included in 
Table 1.

2.4  Regional shift‑share analysis

At last, additional supplementary examination of structural modifications and their 
impacts on local durability culminates in a regional shift-share analysis originally 
proposed by Dunn (1960). Regional resilience depends on specialization patterns but 
also on other structural changes. This approach allows us to highlight the role of indus-
try mix—which differs from one crisis to other—and other regional factors on shap-
ing regional responses to crises. This analysis complements the previous relationship 
between resilience and specialization and is other of contributions of the paper.

The methodology employed (Esteban 2000) involves the multisectoral decomposi-
tion of regional growth pertaining to a particular variable, such as sectoral employment, 
which serves to establish specialization patterns, using a multiplicative model (Cuad-
rado Roura and Maroto 2016). Each index or effect may exceed unity (if the region has 

(4)

RIrt = �r +
∑

j

�jSIj + �GDPpcr + �URr + �Xr + �HCr + �PDr + �ACCESSr + urt

15 We also tried with patents as a proxy for innovation (Bristow and Healy 2017), a proxy for social 
capital in line with the reasoning of Storper (2005) and Fratesi and Perucca (2018), net migration rates, 
the openness degree as an alternative to exports, and GDP as an alternative to per capita GDP. As we are 
analysing this issue at the regional level, we did not consider any measure of the degree of autonomy; 
in any case, Hernandez Salmeron and Usabiaga (2017) show that, using the Spanish regions as the case 
study, political decentralisation does not significantly affect the regional economic performance.
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expanded beyond the national average) or fall below unity (if otherwise). The math-
ematical expression is represented by Eqs. 5 and 6:

where ξ represents the employment levels, i represents N (N = 6) productive sec-
tors, r corresponds to the regions (r = 17) considered, and T and 0 are the final and 
base reference years, respectively.

Equation 5 elucidates that the national component (NS) quantifies the proportion 
of the overall growth in each sector or region that can be attributed to the aggregate 
growth of the country under consideration during the analyzed time frame. The struc-
tural component (IM) serves to identify the productive sectors of a given region that 
exhibit a growth rate either above or below the national average. Hence, a region 
exhibiting a proportion surpassing the mean for dynamic sectors is expected to experi-
ence a relatively higher rate of growth in comparison with a region where low-growth 
sectors prevail. The aggregate of NS and IM represents the anticipated expansion for a 
particular industry i within a given region r. The regional competitive advantage (RS) 
is defined as the disparity between actual and anticipated growth. The aforementioned 
metric gauges the competitive edge of a particular industry i within a given region 
r, thereby facilitating the identification of the foremost sectors (i.e., those that expe-
rience a growth rate exceeding the national average) vis-à-vis the relatively sluggish 
sectors (i.e., those that exhibit a growth rate lower than the national average) in the 
same region r. Equation 6 defines the aggregate regional effect (RE) as the sum of the 
structural and regional components (IM + RS).

3  Explaining relationship between regional resilience 
and specialization

As anticipated, the main objective of this paper is to elucidate the regional resil-
ience by examining the productive specialization. Secondly, attempts to exhibit 
shared characteristics among the preceding three crises. To establish a correla-
tion between regional resilience and productive specialization during such three 
crises, the initial step involves the computation of regional resilience indicators 
for the above-mentioned time frames.

As previously mentioned, it is possible to calculate resilience indices for 
both regions and economic sectors based on the available disaggregation of the 
database. The national case sectoral estimates are presented in Table 2 and the 
specific sectoral–regional indices are shown in Tables A.1-A.3 in the Appendix.
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The information presented in Table 2 shows interesting findings in terms of sec-
toral resilience for the Spanish regions. Primary activities and manufacturing pre-
sent worse recoveries from the three crises than the aggregate economy in terms 
of employment growth. Since the primary sector has experienced a decline in their 
shares of employment, their negative recovery indices are less significant in the 
recent times. On the contrary, although manufacturing employment shares have 
been stable during these decades, the recovery resilience indices are negative and 
increasing from one crisis to the next one. Energy and construction show inverse 
patterns. Employment growth in energy industries recovered better after the Great 
Recession, which intensively and negatively affected to construction. However, 
employment in construction activities has been a source of recovery in the 90  s 
and the recent COVID-19 pandemic. Finally, services show, in general, positive 
resilience indices against all crises. Employment in service activities has recov-
ered faster than the rest of industries during the recessions of these last decades in 
Spanish regions. In the COVID-19, non-market services showed better recovery 
in employment shares than market services. Reasoning is twofold. On one side, 
due to the general face-to-face interactions between market service providers and 
consumers and the negative effects which provoked the movement restrictions dur-
ing some months. On the other, side, since the 1990s, public administration and 
other public services, including health and education, have demonstrated positive 
resilience, mainly due to the stability derived from their public and non-market 
character and the public investment in employment in recession periods.

Regional disparities may have been hidden by aggregate estimates in Table 2. 
The maps presented in Fig. 2 illustrate the indices of regional resilience in terms 
of employment growth. This allows a better comparative analysis between differ-
ent crises.

In the crisis of the 1990s, the Balearic and Canary Islands exhibited positive 
resilience (1.50 and 0.94, respectively), showing a better recovery in terms of 
employment than other regions. Murcia, Madrid, Valencia, Andalusia, Catalonia, 
and Navarre also show positive, but lower, indices (0.49, 0.27, 0.21, 0.21, 0.17, 
and 0.16, respectively). Conversely, the Cantabrian regions, Castilla y León, and 
Extremadura have shown the poorest recoveries to the crisis, as evidenced by their 
negative indicators. The impact of the second crisis (started in 2007) on regional 
economies was comparatively much more severe than the 1990s. We observe lower 
recovery indices in all regions than in the previous crisis. Positive resilience indices 

Table 2  Resilience indices by economic sectors (Recovery index. Variable of interest: employment). 
Source: Own elaboration based on FEDEA data

Positive resilience indices are colored in italic and the negative in bold

Primary Energy Manufacturing Construction Market services Non-
market 
services

90 s Crisis − 1.55 − 0.73 − 0.22 1.45 0.55 − 0.87
2007 Crisis − 0.73 1.05 − 1.00 − 2.79 0.36 1.25
COVID-19 − 0.12 − 0.70 − 2.30 1.84 − 0.02 0.65
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have been assessed exclusively for Madrid (0.27), La Rioja (0.17), Basque Country 
(0.13), Balearic Islands (0.12), Catalonia (0.05), and Navarre (0.01). Results show 
that, in line with those by Cuadrado Roura and Maroto (2016) or Villaverde and 
Maza (2020), richer regions recovered faster than the poorer during this period, 
although the recovery period analyzed is shorter (only 2 years) the mapping of 
resilience indicators after the COVID-19 pandemic reveals a more uniform fig-
ure. Positive indices are lower than in previous crises, but negative ones are more 
intense. All regions experienced an immediate adverse impact in terms of employ-
ment, albeit certain regions exhibited positive recoveries between 2019 and 2021.

The first conclusion is three distinct situations yield comparable outcomes. 
Regions that exhibit positive resilience comprehend the Mediterranean regions, 
islandic territories, Madrid, the Basque Country, and Navarre. Cantabrian regions 
and several other internal regions of intermediate size, namely Aragon, Extrema-
dura, and Castilla y León, exhibit negative recoveries from the crises. Regions 
that presented high levels of resilience showed a more rapid and effective recov-
ery in the aftermath of disruptive events.

There could be various reasons accounting for this scenario, such as industrial 
structure, labor market conditions, financial and governance arrangements, and, 
finally, agency and decision-making (Martin et al. 2016). However, institutional 
dimensions—labor market, arrangements, and decision-making—have more 
related to long-run growth rather to responses to crises (Rodriguez-Pose 2013). 
This issue motivates us to focus on industrial specialization to explain regional 
resilience patterns. Furthermore, the topic of regional economic structure has 
garnered fresh attention and discussion over the last few years, as we resumed in 
the introduction of the paper. Basically, the main concern is whether specializa-
tion enhances or detracts from regional resilience and which sectoral specializa-
tion is more related to better recoveries from crises at a regional level. Certain 
industries such as manufacturing, mining, energy, and construction are observed 
to be more susceptible to fluctuations in business cycles compared to service sec-
tors, as noted by Maroto (2012). According to De Groot et al. (2006), if a region 
possesses a higher proportion of industries that are more susceptible to the busi-
ness cycle than the average, it can be anticipated that they will be considerably 
impacted during a recession, all other factors remaining constant.

The previous descriptive analysis in Table 2 and Fig. 2 will be complemented by 
a regression analysis that includes some controls, following the model described in 
Eq. (4) in Sect. 2.3. The estimation results comparing the three scenarios of crises 
are displayed in Table 3.

As is evident, there is no statistically significant relationship between per capita 
income and unemployment rates. In the first scenario, this outcome is expected, but 
in the second, it is shocking.16 The effect of human capital is not different from cero. 

16 One explanation could be that because the regions, like the Spanish provinces of Villaverde and Maza 
(2020), have a history of experiencing relatively high unemployment rates even during economic booms, 
their rise during the recession has not had a significant impact on employment performance.

Fig. 2  Regional resilience index. Comparison between crises. (Recovery index. Variable of interest: 
employment). Source: Own elaboration based on FEDEA data (2023)

▸



1 3

Sectoral–regional resilience and productive specialization:…



 A. M. Sánchez, J. R. Cuadrado-Roura 

1 3

It seems that in recovery period the amount of skilled labor force is not playing a key 
role in creating employment. Just the opposite happens with exports. This suggests that 
more open regions take advantage over the recovery period in terms of employment. Di 
Caro (2017) also found this positive effect. Population density shows different results 
according to the period analyzed. It shows a clear negative effect in the COVID-19 cri-
sis but a positive in both previous periods of recession. Finally, accessibility shows a 
positive effect during all crises, following results by Giannakis and Bruggeman (2017).

The analysis of the relationship between specialization and regional resilience in 
Table 3 shows differences between industries but similarities in the effects between cri-
ses. The model suggests that there exists a positive and robust relation between recov-
erability resilience in terms of employment and specialization in services, mostly in 
market activities. These findings suggest that areas with higher levels of service spe-
cialization in employment are more resilient to economic shocks. Specialization in con-
struction also shows a positive effect for the crisis in the 90 s and the last pandemic, 
but negative for the Great Recession. The relationship turns negative when regions are 
specialized in manufacturing, energy, and primary sectors. This may suggest that the 
regions labor specialized in these sectors were not well prepared to recover from the 
crises here analyzed. These results are aligned with those found by Angulo et al. (2018).

4  Explaining the regional resilience to recent crises: industry‑mix 
and structural changes

The preceding results show the significance of the productive structure in deter-
mining the resilience of Spanish regions to various crises encountered over the past 
thirty years, as evidenced by the observed specialization patterns. Nevertheless, 
there could be additional impacts associated with the productive framework that 
contribute to this phenomenon.

After analyzing the relationship between sectoral specialization and regional 
resilience, this section will focus on the effects of structural changes and industry 
mix in the different recovery patterns displayed by the regions after different crises. 
We use the regional shift-share described in Sect. 2.4 for this aim. The justification 
of this approach is to complement the descriptive and econometric approach ana-
lyzed in Sect. 3. Regional shift-share allows us to introduce not only specialization 
but industry-mix changes too (IM) and other factors that may affect regional recov-
eries from crises—which will be included in the residual component of the regional 
growth in the shift-share analysis (RS).

The structural component of regional growth (IM) for all three periods is dis-
played in Fig.  3, and the regional component of the regional employment growth 
(RS) is shown in Figure  A.1 in the Appendix. We have developed a comparative 
analysis of scenarios before and after the crisis.

The aftermath of the 1990s crisis resulted in significant structural changes in two 
archipelago regions (the Balearic and the Çanary Ils.), Madrid, the Basque Country, 
and the Mediterranean axis. The structural effects persist even in the aftermath of 
the crisis, as evidenced by the best performance of these regions in comparison with 
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others. These results are like those described in Fig. 2 as these are the more resilient 
regions during all the period analyzed.

During the Great Recession, the structural impacts were particularly pro-
nounced regions such as the Baleares and the Canary Islands, Madrid, and other 
resilient areas exhibited a greater structural component. This suggests that regions 
which changed more their industry mix and adapted to the impact are those which 
recovered faster during this period. On the opposite, regions where recovery was 
slower are those where industry-mix changes were less. This image is very similar—
although the resilient regions differ—during the recent COVID-19 crisis. Regions 
that exhibit greater capacity to withstand and recover from disruptive events are 
characterized by a higher degree of structural transformation during the preceding 
period leading up to the impact.

5  Conclusions and further research

Understanding long-term patterns of uneven regional development hence requires an 
understanding of regional cyclical resistance and recoverability. The aim of this paper 
was to extend the empirical framework of previous works by Cuadrado Roura and 
Maroto (2016) or Martin et al. (2016) who related the regional resilience to produc-
tive structure and industrial specialization during the Great Recession of 2007. We 
extend their research and compare the crises raised during the last three decades in the 
developed regions, including not only the Great Recession but also those during the 
90 s and the recent COVID-19 pandemic. It is important to highlight the significant 
differences between these shocks we assessed in the introduction of the paper. These 

Table 3  Regression model results. Panel data estimates (independent variable: Annual resilience index 
RI in terms of employment growth). Source: Own elaboration

P values in parentheses: *** Significant at 1%; ** Significant at 5%; * Significant at 10%

1971–2000 2000–2014 2014–2019

Constant 12.08 (0.178) 11.82 (0.189) 8.68 (0.248)
SI primary − 0.63 (0.700) − 0.41 (0.850) − 0.11 (0.621)
SI energy − 0.21 (0.287) − 0.34 (0.116) − 0.11 (0.174)
SI manufacturing − 2.33** (0.030) − 3.56* (0.065) − 1.87* (0.067)
SI construction 1.22** (0.039) − 8.99*** (0.000) 0.36* (0.057)
SI market services 6.54**(0.234) 7.33*** (0.000) 1.54* (0.085)
SI non-market services 1.25** (0.046) 1.66* (0.071) 6.35** (0.044)
GDPpc − 2.33 (0.303) − 1.89 (0.257) − 0.58 (0.458)
UR − 0.15 (0.266) − 0.05 (0.138) − 0.01* (0.098)
X 0.01** (0.048) 0.02* (0.057) 0.00 (0.221)
HC − 2.33 (0.354) − 1.55 (0.159) − 0.66* (0.099)
PD − 1.24** (0.028) − 0.52** (0.033) − 2.68*** (0.000)
ACCESS 1.02*** (0.001) 1.06*** (0.000) 0.85* (0.077)
R-squared 0.669 0.658 0.436
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differences, both in their causes and the implications on the industry-mix and struc-
tural changes, imply differences in the results and motivate the purpose of this work.

The contribution of this work, in addition to extend the empirical period of analy-
sis to the three recent major crises, is twofold. First, we complement the cross-sec-
tional descriptive analysis of the relationship between specialization and resilience 
with a deeper understanding of some of the explaining factors of this relationship 
using a panel data model that includes some controls. Secondly, we use the method-
ology introduced in previous literature to compare not only the resilience—in terms 
of recoverability—between different regions but also at different time periods and 
different economic sectors.

The case study we consider, the Spanish regions, shows a singular scenario 
for analyzing regional resilience. The economic downturns have had a significant 
impact of Spanish regions, particularly within the context of the European Union. 
However, the specialization patterns—mainly characterized in the recent times by a 
deindustrialization–tertiarization process—are very close to other advanced regions. 
Additionally, the behavior of the variable of our analysis—employment—is also 
very similar in most regions during the negative shocks. These two facts allow us to 

Fig. 3  Structural changes by regions, regional shift-share analysis. (IM component in Eq. 6, in terms of 
employment). Source: Own elaboration based on FEDEA data (2023)
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generalize most of the findings in this work to other regions and areas in developed 
countries.

The findings of this research show some continuities and other significant changes 
in the regional impact of crises from one to the next. Although there may be other 
effects to have played a role we did not explore in this case, results show economic 
specialization is found to have exerted influence on the recovery resilience of certain 
regions during all crises analyzed. Those regions specialized in services show posi-
tive patterns of resilience while those specialized in manufacturing—sector where 
employment suffers more during the decline periods—show negative figures. Spe-
cialization in construction shows different effects throughout the years. While it pre-
sents a positive relationship during the last 90 s and in the recent COVID-19, it is 
negative during the Great Recession. Primary and energy activities, where employ-
ment shares are very low in the recent times, do not show a significative effect on 
the regional resilience.

Another interesting result of the work is to underline that the role of specializa-
tion in the regional resilience is structural and not conjunctural. It remains during 
all crises analyzed. Additionally, not only specialization differently affects regional 
resilience but deeper structural changes before the shocks allow regions to faster 
and better recover from them. Regions with a higher structural component in the 
shift-share we employ are those more resilient during all crises. Previous changes in 
the industry mix—moving employment resources from manufacturing or primary 
activities to some services—may help regions to face downturns with less difficul-
ties. This shift-share analysis also allows to introduce some other likely regional 
effects—as a residual of the calculation—through the regional components of the 
aggregate growth (Figure A.1 of the Appendix). For instance, the central govern-
ment, for example, launched some contracyclical measures, as subsidies to employ-
ees working in sectors particularly damaged by the pandemia due to the fall of 
demand, i.e., some subsectors of market services (commerce, hotels and restaurants, 
personal services, etc.), as well as manufacturing activities (textile, machinery and 
equipment, chemistry, cars, …). The aim of such measures was to avoid unemploy-
ment increase. Likewise, some regional governments launched social subsidies as 
well as economic policy measures to stabilize employment and the activity level 
during the hardest months of the pandemic’ impact on the activity levels.

Finally, despite the contribution of the paper to the literature of regional resil-
ience, it is important to acknowledge certain limitations that warrant attention. First, 
we already clarified that the low sectoral disaggregation of the database may hide 
some interesting patterns. For example, certain advanced manufacturing activities 
and the knowledge intensive business services may help regions to recover from cri-
ses and develop better (Di Meglio et al. 2018). However, the positive effect of ser-
vices in general may hide that some activities intensive in labor, such as tourism, 
wholesale, transport and some other public services, act as barriers to regional resil-
ience (Maroto 2023). Database also limits the regional disaggregation to NUTS-2. 
Considering more disaggregated units might help to deep into the explanatory fac-
tors of the relationship between productive structure and regional resilience. Second, 
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Table 4  Resilience sectoral indices for Spanish regions, crisis 90 s (Recovery index. Variable of interest: 
employment). Source: Own elaboration based on FEDEA data (2023)

Primary Energy Manufacturing Construction Market services Non-
market 
services

Andalucía – 0.02 – 0.14 – 0.05 2.04 0.64 – 0.90
Aragón – 1.85 – 0.93 0.28 1.29 – 0.11 – 1.14
Asturias – 3.84 – 3.32 – 0.84 0.58 0.12 – 1.10
Islas Baleares 0.19 – 1.00 – 0.28 5.31 1.74 – 0.04
Canarias – 3.08 – 0.39 0.02 4.77 1.57 – 0.13
Cantabria – 1.29 – 2.95 – 0.36 1.95 0.28 – 0.86
Castilla y León – 1.52 – 1.59 – 0.41 0.17 – 0.64 – 1.28
Castilla-La Mancha 1.06 – 0.03 – 0.32 – 0.21 – 0.41 – 1.10
Cataluña – 0.83 – 0.45 – 0.14 1.24 0.64 – 0.91
Comunidad Valenciana – 1.99 1.73 – 0.14 3.05 0.52 – 0.64
Extremadura – 0.52 – 1.61 0.06 – 1.07 – 0.34 – 0.89
Galicia – 3.69 – 1.02 0.28 0.22 – 0.14 – 0.58
Madrid – 1.78 – 0.90 – 0.59 1.16 1.21 – 1.19
Murcia – 0.66 0.91 0.48 2.69 1.08 – 0.61
Navarra – 0.11 – 1.05 – 0.56 3.21 0.22 0.20
País Vasco 0.05 – 0.76 – 0.47 0.84 0.23 – 0.53
La Rioja 0.40 1.28 – 0.79 3.55 – 0.47 – 0.95
Ceuta 1.09 – 0.61 – 3.58 3.08 – 1.03 0.78
Total Spain – 1.55 – 0.73 – 0.22 1.45 0.55 – 0.87

the relationship between specialization and regional resilience may be affected by 
spatial spillovers from one region to another. Introducing these spatial effects in our 
model would be an interesting future work. All these open possibilities of additional 
analysis on the effects of policy measures against crisis and the effects on regional 
resilience, as Martin et al. (2016) suggested.

Appendix

See Tables 4, 5, 6, 7, 8, 9 and Fig. 4.

Funding Open Access funding provided thanks to the CRUE-CSIC agreement with Springer Nature.
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Table 5  Resilience sectoral indices for Spanish regions, Great Recession (Recovery index. Variable of 
interest: employment). Source: Own elaboration based on FEDEA data (2023)

Primary Energy Manufacturing Construction Market services Non-
market 
services

Andalucía 0.60 0.72 – 1.18 – 3.16 0.33 0.08
Aragón 0.40 2.09 – 0.94 – 2.59 0.17 – 0.23
Asturias 0.30 – 0.54 – 1.06 – 2.76 0.15 – 0.13
Islas Baleares – 0.71 1.57 – 1.28 – 2.45 0.51 0.04
Canarias 1.05 0.78 – 1.29 – 2.98 0.26 – 0.10
Cantabria – 0.08 0.45 – 1.06 – 2.83 0.38 – 0.07
Castilla y León – 0.28 – 0.13 – 0.68 – 2.51 0.33 – 0.21
Castilla– La Mancha 0.30 0.42 – 1.12 – 3.14 0.34 0.49
Cataluña – 0.46 1.61 – 0.97 – 2.59 0.33 0.08
Comunidad Valenciana 0.61 1.40 – 1.13 – 3.05 0.15 – 0.10
Extremadura 0.46 0.79 – 0.98 – 2.68 0.47 – 0.45
Galicia – 0.30 0.55 – 1.14 – 2.38 0.34 0.01
Madrid – 0.42 1.56 – 1.14 – 2.67 0.55 – 0.25
Murcia 1.44 1.24 – 0.79 – 3.04 0.40 0.42
Navarra 0.96 1.27 – 0.44 – 2.83 0.23 0.04
País Vasco 1.31 1.80 – 0.84 – 2.24 0.42 0.00
La Rioja 1.33 1.33 – 0.52 – 2.48 0.49 – 0.72
Ceuta 0.98 2.15 – 1.55 – 2.76 0.77 – 1.27
Total Spain 0.34 1.05 – 1.00 – 2.79 0.36 – 0.02
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Table 6  Resilience sectoral indices for Spanish regions, COVID-19 (Recovery index. Variable of inter-
est: employment). Source: Own elaboration based on FEDEA data (2023)

Primary Energy Manufacturing Construction Market services Non-
market 
services

Andalucía 1.32 − 0.22 − 3.07 3.82 1.27 0.42
Aragón − 0.10 − 2.96 − 7.21 0.53 1.25 − 0.07
Asturias − 0.09 0.22 − 0.74 − 0.32 0.93 − 0.11
Islas Baleares − 0.21 − 1.22 − 0.84 2.38 1.54 0.18
Canarias 0.77 − 2.00 − 2.17 0.41 1.13 1.33
Cantabria − 3.08 1.00 − 1.14 2.29 0.93 0.13
Castilla y León − 0.05 − 2.26 − 7.78 1.10 1.10 0.13
Castilla-La Mancha 2.56 − 0.35 − 3.17 1.52 0.72 − 0.01
Cataluña 0.12 − 0.79 − 2.33 2.96 1.37 1.02
Comunidad Valenciana − 2.10 − 1.63 − 1.63 7.81 1.29 1.29
Extremadura − 0.47 − 0.05 − 0.88 2.66 1.03 0.04
Galicia − 0.07 − 0.29 − 2.79 7.87 1.16 − 0.03
Madrid 0.19 − 0.63 − 2.70 0.50 1.32 1.13
Murcia − 0.48 − 1.00 − 5.68 1.13 1.20 1.31
Navarra − 0.63 − 0.50 − 1.30 0.53 1.40 0.68
País Vasco − 0.54 − 1.73 − 1.22 1.07 1.51 0.27
La Rioja 1.00 − 1.00 − 4.26 2.42 1.49 1.89
Ceuta − 1.00 − 1.00 − 1.00 0.25 1.64 − 0.10
Total Spain − 0.12 − 0.70 − 2.30 1.84 1.25 0.65
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Table 7  Specialization patterns and inertia to crises, 1971–2000. Source: Own elaboration based on 
FEDEA data (2023)

A specific region is said to ‘reinforce’ its specialization when, beginning from a coefficient greater than 
1, its growth rate is positive; it ‘attenuates’ when, beginning from a coefficient greater than 1, it is nega-
tive. A region ‘specializes’ when it goes from having coefficients less than 1 to greater than 1, and it 
‘despecializes’ when the change is the opposite

1971 1993 2000 Variation 
1971–
1993

Variation 
1993–
2000

Inertia pre-crisis Inertia post-crisis

Resilient regions
Primary 0.76 0.73 0.82 − 0.04 0.09
Energy 0.76 0.94 0.98 0.18 0.04
Manufacturing 1.16 1.16 1.09 − 0.01 − 0.06 Attenuates
Construction 1.04 0.91 1.02 − 0.13 0.11 Despecialization Specialization
Market Services 1.08 1.04 1.01 − 0.05 − 0.03 Attenuates Attenuates
Non-market services 1.01 0.94 0.95 − 0.07 0.00 Despecialization
Non-resilient regions
Primary 1.33 1.53 1.62 0.20 0.10 Reinforces Reinforces
Energy 1.58 1.16 0.97 − 0.42 − 0.19 Attenuates Despecialization
Manufacturing 0.68 0.76 0.82 0.08 0.06
Construction 0.88 1.06 1.02 0.18 − 0.03 Specialization Attenuates
Market Services 0.90 0.90 1.01 0.00 0.10 Specialization
Non-market services 1.20 1.15 1.30 − 0.05 0.15 Attenuates Reinforces

Table 8  Specialization patterns and inertia to crises, 2000–2013. Source: Own elaboration based on 
FEDEA data (2023)

2000 2007 2013 Variation 
2000–
2007

Variation 
2007–
2013

Inertia pre-crisis Inertia post-crisis

Resilient regions
Primary 0.82 0.81 0.90 – 0.01 0.09
Energy 0.98 0.93 0.97 – 0.05 0.04
Manufacturing 1.09 1.13 1.17 0.04 0.04 Reinforces Reinforces
Construction 1.02 1.00 1.02 – 0.02 0.02 Attenuates Reinforces
Market Services 1.01 1.00 0.99 – 0.01 – 0.01 Attenuates Despecialization
Non-market services 0.95 0.96 0.96 0.01 0.00
Non-resilient regions
Primary 1.62 1.49 1.47 – 0.14 – 0.01 Attenuates Attenuates
Energy 0.97 1.18 1.10 0.21 – 0.08 Specialization Attenuates
Manufacturing 0.82 0.98 0.99 0.16 0.02
Construction 1.02 1.05 1.07 0.03 0.01 Reinforces Reinforces
Market Services 1.01 0.87 0.87 – 0.14 0.00 Despecialization
Non-market services 1.30 1.24 1.21 – 0.06 – 0.03 Attenuates Attenuates
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Table 9  Specialization patterns and inertia to crises, 2014–2021. Source: Own elaboration based on 
FEDEA data (2023)

2014 2019 2021 Variation 
2014–
2019

Variation 
2019–
2021

Inertia pre-crisis Inertia post-crisis

Resilient regions
Primary 0.90 0.85 0.82 –0.05 –0.03
Energy 0.97 0.99 0.99 0.02 0.00
Manufacturing 1.17 1.18 1.18 0.01 0.00 Reinforces
Construction 1.02 1.04 1.05 0.02 0.01 Reinforces Reinforces
Market Services 1.07 0.99 0.99 –0.07 –0.01 Despecialization
Non-market services 0.87 0.95 0.97 0.07 0.02
Non-resilient regions
Primary 1.47 1.53 1.51 0.06 –0.02 Reinforces Attenuates
Energy 1.10 1.03 1.06 –0.07 0.03 attenuates Reinforces
Manufacturing 0.99 1.01 1.02 0.02 0.01 specialization
Construction 1.07 1.04 1.04 –0.03 0.00 attenuates
Market services 0.87 0.87 0.87 0.00 0.00
Non-market services 1.21 1.22 1.21 0.02 –0.01
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