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Abstract

Regional economic resilience, the capacity of regions to absorb and recover from
external shocks, has gained renewed attention in light of recent crises. This paper
examines how different forms of economic diversity shaped the resilience of Euro-
pean regions during the Global Financial Crisis of 2008/09. We distinguish between
gross export diversification, value-added export diversification, and domestic sectoral
diversity, thereby capturing both external and internal dimensions of economic struc-
ture. Our results show that regions with more diversified industrial structures and
value-added export linkages experience significantly smaller output losses during the
initial downturn. In contrast, the recovery phase is primarily driven by specialization
in industrial activities and regional innovation capacity, which facilitate faster post-
crisis adjustment. These findings remain robust when accounting for spatial spillovers
across regions. Combining gross and value-added trade measures with regional indus-
trial structures, this study provides novel evidence on the distinct channels through
which diversity affects resilience. The results highlight a trade-off between short-term
shock absorption and the speed of recovery, with important implications for regional
development strategies and crisis preparedness.
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1 Introduction

Regional economic resilience, the capacity of a region to withstand and recover from eco-

nomic shocks, has become a central focus for both policymakers and economists (Boschma,

2015; Martin and Sunley, 2014). One debated question is whether regions with more di-

verse economies are better equipped to handle crises.

While some studies suggest that diversified regions can adapt better to economic

shocks (Brown and Greenbaum, 2016; Essletzbichler, 2005) and even develop new growth

paths following a shock (Xiao et al., 2017), empirical evidence on how different types of

diversity influence resilience remains limited.

In this paper, we investigate the effects of diversity of export markets on economic

resilience. We construct several indicators of export market diversification at the NUTS2

level for EU-regions and analyze how these indicators relate to the regions’ ability to

economically withstand or recover from the 2008 Global Financial Crisis (GFC). More

specifically, we construct inverse Herfindahl–Hirschman Index (HHI) measures capturing

the geographical diversity of its export markets in both gross and value-added terms,

based on inter-regional input-output data from the Joint Research Centre (2020).

Economic resilience can be described as the ability to adapt to economic shocks and

thus minimize harm during times of crisis, either by being less affected in the first place or

by recovering more quickly (Wink et al., 2015). Largely following Sensier et al. (2016) and

Martin and Sunley (2014), we operationalize regional resilience along three dimensions:

(1) the depth of the crisis, (2) the strength of the post-crisis rebound, and (3) the duration

of the recovery period, i.e. how long it took a region to return to or surpass its pre-

crisis-output-levels. We assess resilience using gross value added (GVA) as our main

outcome variable and distinguish between total trade (including within-country trade

between regions) and external trade (limited to cross-border exchanges). We run similar

regressions with the gross regional product (GRP) as the dependent variable to check for

robustness. We display the GRP results in the Appendix.

Empirical investigations of regional economic resilience are still scarce in the literature

and mainly focus on a single country. Much of the recent existing literature is about the

United States (Chung, 2016; Fusillo et al., 2022; Kim et al., 2022; Park and Hewings, 2012),

and most European studies investigate the impact of domestic sectoral diversity, without

taking into account the geographical export diversification (Giannakis and Bruggeman,

2017; Goschin, 2019; Kitsos et al., 2023; Wink et al., 2015). Sensier et al. (2016) compare

the resilience of European regions during the 2008 financial crisis to earlier shocks in the

1990s and early 2000s, however, they do not investigate its drivers.

Especially for export-oriented European economies - where exports account for a high

share of economic value creation and regional economies are strongly embedded in global

production networks - the question of how exposure to different export destinations affects

resilience is of particular relevance. Overall, there is still a gap in the literature regard-

ing EU-wide regional studies that investigate the role of export diversity on economic
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resilience. This paper aims to fill this gap by analysing the effects of different aspects of

regional export diversity on economic resilience in the aftermath of the 2008 GFC.

The remainder of this paper is structured as follows. Section 2 reviews related lit-

erature on regional economic resilience and global value chain participation. Section 3

describes the construction of our value-added export diversification indicators, presents

the empirical strategy, and describes the data sources. Section 4 reports the main results,

focusing on the relationship between export diversification and regional resilience across

three dimensions: crisis depth, initial rebound, and recovery duration. Section 5 discusses

the broader implications of our findings, particularly in light of spatial spillovers. Finally,

Section 6 concludes with key insights and avenues for future research.

2 Related Literature

In this work we combine two strands of the literature.

Firstly, we base our approach on the literature of regional economic resilience, study-

ing factors that alter regional resilience. In terms of regional factors that enhance or

mitigate regional shocks, there is evidence that the industry structure plays a role in

this respect. Park and Hewings (2012) find for a set of US states between 1980 and

2003 that the industry mix of a region causes some states to respond more rapidly to

shocks than others and the industry-mix is a relevant source of difference in the busi-

ness cycle behaviors of states. An important source of shocks stem from the national

level (see for instance Chung and Hewings, 2015), however, their transmission to the re-

gional level could be influenced by the regional industry mix, as also Chung (2016) notes.

Recent research provides tentative evidence that the domestic sectoral diversity might

have mitigated the impact on economic activity and partly increased the resilience (at

impact of the shock) of EU regions for the global financial and economic crisis of 2008

and the COVID-19 crisis (Giendl and Schwarzbauer, 2026). Drawing on NUTS3 level

data for the Romanian economy, Goschin (2019) finds that more diversified Romanian

counties were better at coping with the economic downturn triggered by the GFC. Other

researchers have shown that sectoral interconnections could amplify the effects of certain

crises as shocks are transmitted between sectors (Boschma, 2015; Crescenzi et al., 2016).

Giannakis et al. (2024), also investigating the ability to withstand the economic shock

of the GFC, provide a more nuanced picture. They find a positive relationship between

intersectoral input-output linkages and shock absorption of EU regions in the agricul-

ture, construction, and electrical, optical and transport equipment sectors. Conversely,

intersectoral connectedness of the textiles and leather, other manufacturing, hotels and

restaurants and financial intermediation sectors negatively influenced regional economic

resilience by amplifying adverse effects.

Another form of diversity might be linked to the integration of regions in global value

chains. As regions are integrated in global production sharing to varying degrees, they

might be also resilient to global shocks to varying degrees. Also, when production of
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a region enters multiple value chains that are also depending on different demands for

final products, their ability to withstand or cope with an economic crisis will be better,

i.e. making the region more resilient. Da Costa Neto and Romeu (2011) investigate the

role of export diversification in Latin America after the GFC, and find that product and

industry export diversity cushioned the crisis’ impact, while geographic diversification,

i.e. whether the exports from a country go to many or few trading partners, did not

significantly affect the outcomes. Single-country analyses using a similar methodology

focusing on Korea (Lee and Bok-Keun, 2019) and Malaysia (Rahman et al., 2022), show

the opposite, i.e. export market diversification bolstered economic resilience in the short-

term, while product diversification did not. Recent research on Russian manufacturing

firms’ behavior during the COVID-19 pandemic and after the 2022 sanctions indicates

that both geographic and product export diversification enhanced economic resilience

(Gorodnyi et al., 2025). Import diversification represents another dimension of supply

chain resilience, as it can mitigate the impact of adverse trade disruptions, particularly

for imports more exposed to shocks, positioned upstream, or subject to greater trade

rigidities, despite potential efficiency costs (Ahn and Tan, 2025).

Existing research on geographical diversification and resilience has largely focused on

the country level, overlooking the significant heterogeneity and spatial dependencies that

exist among regions within countries (Bolea et al., 2022). We aim to fill this gap by inte-

grating export market diversification on a regional level (reflecting regional participation

in global value chains) with intra-regional industry diversification in Europe.

Secondly, our work is linked to the growing literature on global value chain (GVC)

participation of countries, sectors and regions. Research has shown that cross-border

production networks have not only become more prevalent but also increasingly complex,

with trade in value-added terms accounting for around two-thirds of global trade by

2014 (World Trade Organization, 2017). Despite a recent deceleration in globalization’s

pace, GVC participation has continued to expand. According to the Global Value Chain

Development Report 2023 (World Trade Organization, 2023), backward participation

rates in GVCs rose from 20 percent in 1995 to 28 percent in 2022, indicating a substantial

worldwide increase in the use of foreign intermediates for export production.

Much of the existing research has focused on measuring participation through defin-

ing value-added trade metrics, such as the VAX ratio (Johnson and Noguera, 2012), or

decompositions of value added embedded in final demand (Bolea et al., 2022; Los and

Timmer, 2020; Timmer et al., 2014,1).

Efforts to measure the position along GVCs has led to concepts such as ”Average Prop-

agation Length” (APL) introduced by Dietzenbacher et al. (2005) and Dietzenbacher and

Romero (2007), referring to the distance between production stages and final demand in

terms of the number of production steps. Building on this, various contributions (Antràs

and Chor, 2013; Antràs et al., 2012) extended and refined the approach, defining an ”up-

streamness” measure to describe the number of production stages a product undergoes

before reaching final demand (Antràs and Chor, 2018).
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At the regional level, recent work by Bolea et al. (2022) shows the importance of spatial

interdependence in explaining regions’ GVC integration - both in terms of participation

and position in GVCs. Similarly, Thissen et al. (2016) demonstrate that competitive

network positions in trade can generate significant structural spillovers between European

regions. These results provide strong empirical support for considering spatial spillover

effects - a dimension we also investigate by estimating spatial autoregressive models that

account for such dependencies in the economic resilience of EU regions.

By linking the dimension of regional GVC integration, i.e. how broadly different re-

gions’ value-added exports are distributed across trading partners, to economic resilience,

we complement GVC research by providing novel evidence on its effects in times of ex-

ternal economic shocks.

3 Data and methods

3.1 Methods

3.1.1 Measures of regional economic diversity

As a measure for diversity we use the inverse of the Herfindahl-Hirschman-Index (1 −
HHI). This index is computed by summing the squared shares (si,j) of the sectors or

export regions in a given region i:

HHIinvi = 1−
n∑

j=1

s2i,j , (1)

This statistic is defined between 0 and 1: the closer the index is to 1 the more equally

distributed the shares are, hence the more diverse the economic structure of the region.

The closer the statistic is to 0 the more dominant are one or two sectors or some regions

where the region is exporting to. In this respect a low value of this statistic indicates a

higher degree of specialization in one or two sectors or concentration of export regions. We

use the inverse for this paper because the HHI is traditionally a measure of concentration,

however, we want to investigate diversity and thus get a more intuitive interpretation this

way.

We test different dimensions of economic diversity, the first measure being domestic

economic diversity:

HHIinvi,dom = 1−
n∑

j=1

s2i,j , (2)

with s2i,j = V Ai,j/V Ai being the value added share of industry j in region i.

To account for diversity or concentration in export markets we will introduce two

measures of regional export market diversity, differentiated by gross exports and value-

added exports:
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HHIinvi,gre = 1−
m∑
k=1

s2gre,i,k, (3a)

HHIinvi,vae = 1−
m∑
k=1

s2vae,i,k, (3b)

where sgre,i,k is the share of gross exports from region i to region k in total gross

exports of region i and svae,i,k is the share of value-added exports from region i to region

k in total value-added exports of region i. Both, gross exports and value-added exports

are derived from the EUREGIO database (see Joint Research Centre, 2020; Thissen et al.,

2018)

Let

X = A ∗X + Y (4)

be an input-output system with X being a vector of gross output of each sector, A being

technical coefficient matrix and Y being a vector of regional final demands for each sector’s

output (from the same region and all the other remaining regions in the system). Then,

for a given region i, gross exports are given by

grei =
m∑

k=1,k ̸=i

aik ∗ xk + yi,k, (5)

where aik ∗ xk are the exports of intermediate goods of region i used in other regions k

and yi,k are exports of region i consumed as final goods in region k.

To derive value-added exports of region i, i.e. domestic production embodied in foreign

final demand (i.e. in regions k ̸= i), we rely on the fact that

X = A ∗X + Y ⇔ X = (I −A)−1Y ⇔ X = BY,

with Bn×n = (I −A)−1 as Leontief inverse.

Pre-multiplying this result with relation of value-added to output of region i, vai =

V Ai/Xi we obtain region i’s value added embodied in final demand of all regions k other

than i by the i-th row of the following matrix

vae = V̂ ABY,
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where V̂ A is a diagonal matrix

V̂ A =



va1 0 . . . . . . 0

0
. . .

. . .
...

...
. . . vai

. . .
...

...
. . .

. . . 0

0 . . . . . . 0 vam


Value-added exports of region i are thus given by

vaei =

m∑
k=1,k ̸=i

vai ∗ bik ∗ yk, (6)

with vai ∗ bii ∗ yi = 0.

Note that the inverse HHIs defined in (3) refer to the trade between every region

in the data, not differentiating between regional trade within and between countries.

Hence, we will use two versions of the trade-related diversity measures which gives us

four versions of the trade-related measures: HHIinvi,gre,total and HHIinvi,vae,total for measur-

ing trade dispersion within and between countries and regions and HHIinvi,gre,external and

HHIinvi,vae,external for measuring regional trade dispersion only between regions of different

countries.

3.1.2 Estimation technique

For the magnitude of decline in a crisis, we estimate

∆ycr = α+HHIinvβ +Xγ + ϵ, (7)

where ∆ycr is the change in real gross value added1 (GVA) to the lowest level in a

given crisis (cr), HHIinv is a matrix of regional economic diversity variables prior to the

crisis and X is a matrix of relevant control variables and ϵ is an error term.

The rebound is modeled by the following equations:

∆ycr+1 = α+HHIinvβ +Xδ + γ∆ycr + ξ, (8)

where ∆ycr+1 is the change in real gross value added after the lowest level in a given

crisis (cr), HHIinv is again a matrix of pre-crisis regional economic diversity prior to the

crisis and X is a matrix of relevant control variables and ξ is an error term.

1We primarily rely on gross value added (GVA) rather than gross regional product (GRP) when
assessing regional economic resilience, as GVA measures production at basic prices and thus excludes
taxes less subsidies on products. This is particularly important in cross-regional comparisons within the
EU, where product-specific tax regimes (e.g., VAT rates and excise duties) differ across Member States.
By abstracting from such fiscal distortions, GVA provides a conceptually cleaner and more comparable
measure of underlying production dynamics and crisis adjustment. To check robustness of the obtained
results, we display the results for gross regional product in the appendix, see tables 12 - 16.
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The second approach to the rebound is estimating the duration of the recovery, which

is done by estimating a Poisson regression model. However, a crucial assumption that the

mean is equal to the variance of the distribution, which we do not observe in the data2.

Hence, we employ a Negative Binomial regression model, specified as follows:

log
(
t∗|(HHIinv, X)

)
= c+HHIinvβ +Xδ + γ∆ycr + κ∆ycr+1 + ν, (9)

t∗ is the number of years the gross value added (GVA) of a region takes until it sur-

passes the pre-crisis level andX is the set of control variables. Unlike the standard Poisson

model, the Negative Binomial model introduces an additional dispersion parameter θ,

t∗ ∼ NB(µ, θ), where V ar(t∗) = µ+
µ2

θ
.

allowing that the estimated coefficients and standard errors remain robust to excess

variability in crisis duration across regions.

3.2 Data

Data for the real gross value added, the real gross regional product, industry shares and

labor productivity were obtained from the regional economic accounts at the NUTS2-level

published by Eurostat.

We use inter-regional input-output data for Europe at the NUTS2 level to construct

our trade-relatedHHIs. Published by the European Commission’s Joint Research Centre

(2020), this dataset enables us to capture both domestic and cross-border trade flows

between different regions. For constructing ourHHIs, we follow (3) and take the averages

of the pre-crisis HHI values from 2004 to 2008.

The input-output data was originally compiled under the 2006 version of the NUTS2

classification. The Eurostat data we use is based on the NUTS2 2021 classification. While

a total of 147 regions retain the same codes in both the 2006 and 2021 classifications, there

have been various amendments between 2006 and 2021 to the nomenclature that need to

be corrected when merging the obtained data3.

23 EU regions were not at all covered in the input-output data, for instance, regions

in Croatia as well as some French and Portuguese outermost regions (e.g. Guadeloupe or

Madeira). In addition, the countries Bulgaria, Lithuania, Romania, Slovenia appear as a

single region rather than multiple NUTS2 units in the input-output data.

In section 4, we focus on regions displaying a negative change in gross regional product

in 2009. This leaves us with 180 regions in the final sample. For the gross value-added

2We tested for overdispersion following Cameron and Trivedi (2005) and reject the Null hypothesis of
the standard overdispersion test.

3For 51 regions, official Eurostat correspondence tables were used to map the older NUTS2 codes
(2006) onto the new codes (2021). Three regions were merged by aggregating smaller NUTS2 areas (from
the 2006 scheme) into a 2021 region. This was done by calculating their respective weights with regards
to total exports (for more detail see Appendix).
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HHIinvdom HHIinvvae,total HHIinvvae,external HHIinvgre,total HHIinvgre,external

Min 0.71 0.46 0.67 0.40 0.42

1st Qu. 0.82 0.92 0.92 0.89 0.92

Median 0.84 0.95 0.96 0.95 0.96

Mean 0.83 0.93 0.93 0.92 0.93

3rd Qu. 0.85 0.97 0.97 0.97 0.98

Max 0.87 0.99 0.98 0.99 0.98

Table 1: Summary statistics of the constructed economic diversity metrics (HHIinv)

regressions, we had to further exclude 12 more regions due to missing data (i.e regions in

Portugal and the Netherlands).

4 Results

4.1 Different measures of regional economic diversity and their rela-

tionship

Table 1 presents the summary statistics for each of the constructed economic diversity

indicators, which are all metrics derived from the inverse of the Herfindahl-Hirschman

Index (HHIinv), where higher values indicate a more diversified regional structure. The

first column (HHIinvdom) reflects the domestic economic diversification across sectors within

each region, whereas the remaining columns capture export-market diversification, either

in terms of value-added exports (HHIinvvae) or gross exports (HHIinvgre ). They are further

distinguished by trade which includes within-country flows (HHIinvtotal) and external, i.e.

cross-border trade (HHIinvexternal).

From the descriptive statistics, we see that although the domestic diversification mea-

sure (HHIinvdom) exhibits the lowest average value, it is still quite high (median of around

0.84), suggesting that many regions possess a rather diversified sectoral mix. In contrast,

the indicators based on export flows all reach median values of above 0.95, indicating that

exports (and the value-added embedded therein) tend to be even more diversified. The

range, however, is quite high with HHIinvvae,total extending from 0.46 to 0.99. Moreover,

the differences between within-country and cross-border trade seem to be rather modest

for the construction of the respective HHIinv measures.

The latter is also apparent when investigating the pairwise correlations of the vari-

ous regional economic diversity measures (see Figure 1). There are statistically signifi-

cant positive correlations between within-country and cross-border measures of HHIinv.

Moreover, regions that have a more diversified sectoral composition (high HHIinvdom), tend

to have a more diversified export portfolio when it comes to cross-border flow of goods.

There is also a statistically significant positive correlation between value-added export
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Figure 1: Distributions and correlations of the economic diversity metrics (HHIinv)

diversity and gross export diversity, meaning that regions with more diversified value-

added export destinations also tend to spread their gross exports across a broader range

of markets.

Figure 1 also illustrates the distributions of values (in the form of density plots) of con-

structed economic diversity measures. Compared to the domestic HHIinv measure, the

export-based metrics display much heavier left tails, indicating that several regions show

a markedly lower export diversity. This leads to a broader, less bell-shaped distribution

compared to the domestic HHIinv measure.

4.2 Depth of the crisis

Table 2 depicts the regression results for (7). As control variable, we include the industrial

share of total value-added for each region (V Aind−shares), as regions with a higher share

of manufacturing industries may be more sensitive to macroeconomic shocks than, for

instance, the service sector (Giannakis et al., 2024; Goschin, 2019). Labor productivity

per hour worked (alpt08), patents per capita (patpc), and a measure of upstreamness (U)4

are also controlled for. The dependent variable is the relative change of a region’s gross

value-added (GVA) in 2009 (year the global financial crisis hit the broader economy).

4The upstreamness measure is constructed following Antràs et al. (2012). We employ the pre-crisis
average for the period 2004–2008.
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Dep. Var.: GVA
total external

Intercept –27.61*** -26.41***

(9.39) (7.90)

HHIinvdom 26.87** 22.12**

(10.53) (9.36)

HHIinvvae 10.16 13.02*

(6.21) (7.64)

HHIinvgre -0.67 0.89

(2.61) (4.72)

V Aind−shares -19.35*** -21.03***

(5.09) (4.79)

U -0.31 -0.27
(0.25) (0.26)

alpt08 -70.55* -98.73**

(37.60) (42.56)

patpc 4778.19 4799.89
(4083.64) (4506.92)

R2 0.251 0.250
s.e. 2.682 2.683
obs. 168 168
Method OLS OLS

Notes: standard errors in parentheses (heteroskedasticity robust)

*** Significant at the 1% level, ** 5%, * 10%

Table 2: Regression results on crisis depth (GVA,
2008–2009)

The HHIinvdom coefficients are positive and statistically significant across both speci-

fications. This suggests that a more diverse domestic economic structure is associated

with a dampened decline in output in the context of the global financial crisis, supporting

prior evidence from European regions (Giannakis et al., 2024; Goschin, 2019). Similarly,

the coefficient for HHIinvvae,external shows positive and statistically significant value, in-

dicating that regions with more diversified export markets (outside their own country)

are more resilient towards the economic shock. This finding contrasts with results from

Da Costa Neto and Romeu (2011) for Latin America, who reported limited benefits of

geographic diversification, but is in line with studies focussing on Asian countries that find

cushioning effects of export market diversification in the GFC (Lee and Bok-Keun, 2019;

Rahman et al., 2022). Furthermore, the industrial share of total value-added is associated

with a stronger economic downfall. A region’s average degree of upstreamness (U), i.e.

its average position in the value chain, does not significantly affect the magnitude of the

initial contraction.

Diagnostic check using the Shapiro-Wilk test (Shapiro and Wilk, 1965) and Breusch-

Pagan test (Breusch and Pagan, 1979) reveal that the regression residuals are not suffi-

ciently normally distributed, indicating that standard inferences from the Ordinary Least
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Dependent variable: Gross value-added (GVA)
(1) total (2) external

l.b. median u.b. l.b. median u.b.

Intercept -48.25 -29.36 -11.97 -43.56 -27.11 -12.61
HHIinvdom 8.60 27.76 48.78 5.49 22.34 42.32
HHIinvvae 3.06 10.41 24.11 0.52 13.14 27.50
HHIinvgre -6.55 -0.92 3.48 -7.92 0.76 10.18

V Aind−shares -28.48 -19.17 -10.28 -29.99 -20.50 -11.25
U -0.81 -0.31 0.13 -0.77 -0.28 0.19
alpt08 -139.05 -72.08 -5.75 -171.77 -97.62 -23.55
patpc -4808.85 4959.35 12384.15 -4613.31 4746.51 11960.95

Notes: lower bound (l.b.) = 2.5th percentile, upper bound (u.b.) = 97.5th percentile

Table 3: Bootstrapped confidence intervals on crisis depth (GVA, 2008–2009)

Squares (OLS) setup might be unreliable. To address this, we implement a bootstrapping

procedure with 1,000 iterations, resampling the residuals to generate 95 percent confi-

dence intervals for the coefficients. The bootstrap-based estimates and their lower bound

(2.5th percentile) and upper bound (97.5th percentile) are presented in Table 3.

The bootstrap results confirm that the overall interpretations remain robust: a higher

inverse HHI (greater diversity) tends to mitigate the downturn, particularly with respect

to domestic and value-added export diversity. Labor productivity (alpt08) exhibits mixed

or statistically weak effects, though leaning towards a magnifying effect on the crisis depth.

One possible explanation for this is that highly productive regions may be especially

export-oriented (following Melitz, 2003), and thereby particularly exposed to external

demand shocks.

The insignificance of the gross export HHIs (HHIinvgre ) compared to the value-added

export HHIs (HHIinvvae) suggests that simply trading with multiple partners does not

necessarily enhance regional resilience. Instead, what seems to matter more is the di-

versification of the actual value-added embedded in exports, as it reflects the depth of

economic integration more accurately than gross exports which is a well-established find-

ing in the GVC literature (Bolea et al., 2022; Johnson and Noguera, 2012; Timmer et al.,

2014).

4.3 First Rebound after the crisis

Table 4 presents the regression results for equation (8). Compared to the depth regression,

we include an additional control variable: the depth of the crisis (∆ycr) in each region,

measured as the change in gross value added in 2009. Like in the depth regression, we

include the industrial share of total value added, labor productivity per hour worked, and

patents per capita as control variables in the regression. The dependent variable is the

relative change in gross value added (∆yGV A
cr+1 ) in 2010, reflecting the economic recovery

one year after the global financial crisis.
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Dep. Var.: GVA
total external

Intercept -24.97*** -32.34***

(8.02) (7.55)

HHIinvdom 11.96 8.86
(8.44) (8.13)

HHIinvvae 1.27 14.89***

(3.22) (4.49)

HHIinvgre 0.95 1.54

(2.48) (3.53)

V Aind−shares 25.01*** 16.44***

(4.58) (4.92)

∆ycr -0.27*** -0.32***

(0.08) (0.05)

U 0.79*** 1.28***

(0.42) (0.43)

alpt08 123.69*** 53.70
(29.49) (33.37)

patpc 9171.53** 11797.15***

(4523.01) (4301.97)

R2 0.455 0.495
s.e. 2.665 2.564
obs. 168 168
Method OLS OLS

Notes: standard errors in parentheses (heteroskedasticity robust)

*** Significant at the 1% level, ** 5%, * 10%

Table 4: Regression results on first rebound magni-
tude (GVA, 2009–2010)

Merely in the cross-country sample, HHIinvvae is found to be statistically significant.

The positive coefficient suggests that a broader cross-border diversification of export re-

gions in terms of value added accelerates the first rebound magnitude. However, in the

within-country trade sample (total), none of the specified HHIinv variables are statisti-

cally significant.

Whereas the share of industry in value added shows a negative effect at the depth of

the crisis (as indicated by a negative sign in Table 2), it tends to accelerate the rebound in

the first year after the crisis (see Table 4). This more pronounced cyclical sensitivity of the

industrial sector is consistent with other regional resilience studies (Da Costa Neto and

Romeu, 2011; Gorodnyi et al., 2025; Goschin, 2019). This dynamic suggests a potential

trade-off: industrial regions may face larger initial drops but often possess the ability

to recover more quickly. The observed effect on the rebound magnitude is statistically

supported across both model specifications.
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Dependent variable: Gross value-added (GVA)
(1) total (2) external

l.b. median u.b. l.b. median u.b.

Intercept -44.71 -25.29 -2.33 -50.27 -33.12 -8.07
HHIinvdom -11.87 11.57 32.10 -13.40 7.63 24.37
HHIinvvae -5.59 1.36 13.56 0.82 15.04 36.79
HHIinvgre -2.76 0.84 5.19 -8.79 1.03 9.84

V Aind shares 12.51 24.08 34.347 2.32 15.39 27.94
∆ycr -0.46 -0.27 -0.08 -0.50 -0.32 -0.14
U -0.20 0.81 2.74 -0.06 1.30 3.62
alpt 08 44.76 120.05 193.51 -36.08 47.44 130.76
patpc -271.34 9843.64 23856.50 2840.95 12801.38 25250.69

Table 5: Bootstrapped confidence intervals on first rebound magnitude (GVA, 2009–2010)

Across the different model specifications, diagnostic checks using the Shapiro test

(Shapiro and Wilk, 1965) and the Breusch-Pagan test (Breusch and Pagan, 1979) in-

dicate that the residuals are not sufficiently normally distributed and / or exhibited

heteroskedasticity. As in the depth regression, standard inferences based on the OLS

framework may therefore be unreliable. To address this issue, we apply the same boot-

strapping procedure described in the previous Section 4.2. The resulting estimates from

the bootstrapped rebound regression are presented in Table 5.

The bootstrap results largely confirm the findings from the OLS regression: with one

exception, no economic diversity measure appears to have a significant impact on the

rebound magnitude. A notable exception is HHIinvvae for GVA, particularly for the cross-

country consideration. After applying the bootstrapping procedure, this diversity measure

shows a significant positive effect on the initial rebound magnitude. This seems to con-

firm benefits from export market diversification and value chain participation (Thissen

et al., 2016). As previously discussed, the variable HHIinvvae more accurately reflects the

depth of economic integration than HHIinvgre . Furthermore, the previously identified pos-

itive effect of a higher industry share in value added on the rebound magnitude remains

robust after the bootstrapping approach. Additionally, a high innovation activity of an

economic region—measured in patents per capita—tends to increase the rebound mag-

nitude. Global value chain positioning, measured by upstreamness, is not statistically

significant.

4.4 Length of the crisis

Table 6 presents the results from the Negative Binomial regression models5, estimating

the duration of the recovery period, measured as the number of years it takes for a region’s

5The dispersion parameter θ determines the extent of overdispersion, with higher values indicating
variance closer to the mean. According to standard rule-of-thumb thresholds, θ > 10 suggests relatively
low overdispersion, meaning the data is closer to a Poisson distribution. Values between 1 < θ < 10
indicate moderate overdispersion. As our estimated θs fall within this range, the use of a Negative
Binomial specification is said to be appropriate. This was also confirmed by Likelihood Ratio tests.
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Dep. Var.: GVA
total external

Intercept -2.19 -5.29***

(1.72) (1.66)

HHIinvdom 4.48** 4.71**

(1.72) (1.69)

HHIinvvae -0.56 2.64*

(0.69) (1.09)

HHIinvgre -0.84* -0.09

(0.48) (0.75)

V Aind−shares 2.08* 0.90
(1.11) (1.15)

U -0.04 -0.06
(0.04) (0.04)

alpt08 11.59 -3.11
(7.08) (8.29)

patpc -2800** -1858
(1312) (1306)

∆ycr -0.14*** -0.16***

(0.02) (0.02)

∆ycr+1 -0.16*** -0.17***

(0.02) (0.02)

θ 9.00 9.96
s.e. 2.64 3.23
obs. 168 168
Method NB NB

Notes: standard errors in parentheses

*** Significant at the 1% level, ** 5%, * 10%

Table 6: Regression results on crisis
length (GVA)

gross value-added to surpass its pre-crisis level.

The results indicate that higher domestic economic diversity is associated with a longer

crisis duration, given thatHHIinvdom coefficients remain positive and statistically significant

across both models.

For value-added export market diversification, the findings are more nuanced. While

within-country trade diversity (total) does not show a significant effect, external trade

diversity is significant at the 10 per cent level, indicating that it might be linked to longer

recovery periods. Similarly to the depth of the crisis, HHIinvgre does not show statistically

significant effects in any model.

Other research also observes this trade-off between shock absorption and post-crisis

rebound (Gorodnyi et al., 2025; Goschin, 2019).

Unsurprisingly, the variables representing the initial crisis impact (GVA change in

2008-2009 and 2009-2010) are highly significant across all models. This shows that regions
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that experience a stronger initial contraction (highly negative ∆ycr) during the crisis take

longer to recover. Regions with a strong initial post-crisis rebound (positive ∆ycr+1), are

associated with a faster recovery.

Moreover, the model that takes all intra-regional trade (total) into account shows

that regions with higher patents per capita are associated with a shorter crisis period,

suggesting that regions with higher innovation capacity are able to recover more quickly.

Higher degrees of industrial specialization (V Aind−shares) tends to lead to longer duration

of the crisis. In contrast, labor productivity (alpt08) does not seem to be a decisive factor

in explaining variations in the length of the crisis. The average degree of upstreamness

(U) also remains largely statistically insignificant.

5 Regional Spillover Effects

The importance of regional spillover effects and spatial interdependence for European

regions has been examined across various economic dimensions. For example, Bolea et al.

(2022) identified regional spatial dependence between participation in and positioning

within GVCs; López-Bazo et al. (2004) found that growth and productivity in neighboring

regions foster growth within regions themselves; Siller et al. (2021) identified significant

spillover effects on total factor productivity (TFP) growth across regions in most European

countries.

Figure 2 illustrates the depth of a crisis, measured by the initial downturn in output,

alongside the first rebound magnitude, measured by the initial change of output a year

after the crisis hit the economy.6 The clustering of colors suggests that regions within a

given geographic area tended to experience both similar initial downturns and comparable

rebounds to those of their neighbors. Building on this observation, we investigate whether

the economic diversification of neighboring regions influences both the depth of a crisis

and the rebound magnitude during the first year following its onset. Put differently, we

assess whether regional spillover effects represent a significant determinant of economic

resilience, and whether these effects are driven by country-specific characteristics.

To quantify regional spillover effects we use a spatial simultaneous auto-regressive lag

model estimation following the formulation of Ord (1975). The models take the following

form:

∆ycr = α+ ρW∆ycr +HHIinvβ +Xγ + ϵ (10)

to estimate the depth of a crisis and

∆ycr+1 = α+ ρW∆ycr+1 +HHIinvβ +Xδ + ϵ (11)

6The sole reason for using GRP here is to provide more graphical representation of the data set, which
has more regions.
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Figure 2: Depth of a crisis (left) and first rebound magnitude (right) on NUTS-2 level
measured in GRP.

to estimate the rebound magnitude. In both equations W denotes the spatial weights ma-

trix, with wij = 1 if region i and region j share a border, wij = 0 if otherwise, and wii = 0.

The parameter ρ denotes the spatial auto-regressive parameter. It is important to note

that this approach does not capture the feedback effects inherent in the data-generating

process, and therefore the estimated coefficients cannot be interpreted in a fully structural

sense. Moreover, the baseline equations do not account for country-specific effects. To

disentangle regional spillover effects from country-specific influences, we propose a com-

plementary strategies: decomposing the spatial weights matrix into two components, one

reflecting within-country neighbors and the other capturing cross-border neighbors. Dis-

tinguishing between domestic and cross-border spatial dependencies enables us to assess

whether the spatial interdependence observed in the baseline specification is robust, or

whether it is primarily driven by country-specific characteristics. The key parameter of

interest in this analysis remains ρ.

Contrary to Sections 4.2 and 4.3, these models will focus exclusively on total trade

flows, defined as the sum of within-border and cross-border flows. This focus is motivated

by the objective of identifying regional spillover effects, for which within-border trade flows

are particularly salient. Finally, we introduce an extended specification that includes all

regions, including those that did not experience a downturn during the GFC.7

Table 7 reports the estimated spatial autoregressive coefficient ρ across the various

model specifications. In the baseline specification, the estimates indicate moderate and

statistically significant spatial dependence for both the depth of the crisis (∆ycr) and the

first rebound magnitude (∆ycr+1), with values of ρ ranging from approximately 0.42 to

7This section follows on from the previous ones and measures the dependent variable in GVA. However,
the GRP results can be found in the appendix, in Table 17–19.
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∆ycr ∆ycr+1

Affected All regions Affected All regions

Baseline 0.457*** 0.57*** 0.418*** 0.456***

(0.067) (0.062) (0.076) (0.072)

Wwithin 0.306*** 0.421*** 0.501*** 0.519***

(0.068) (0.065) (0.063) (0.060)

Wcross−border 0.068 0.084 -0.020 -0.017
(0.063) (0.071) (0.085) (0.083)

Notes: asymptotic standard errors in parentheses.

*** Significant at the 1% level, ** 5%, * 10%

Table 7: Spatial auto-regressive parameter estimates (ρ) across
the different model specifications, with ∆ycr (depth of crisis)
and ∆ycr+1 (rebound magnitude) as dependent variables.

0.57. When the sample is extended to include all regions, spatial dependence increases

slightly for the rebound magnitude and more markedly for the crisis depth. A spatial pa-

rameter in excess of 0.5 suggests that indirect effects transmitted via neighboring regions

may exceed the direct effects of regional characteristics on the respective outcomes.

This pattern, however, does not prove robust to alternative spatial specifications.

When the spatial weights matrix is decomposed into within-country and cross-border ad-

jacency components, the evidence points to spillovers arising exclusively among regions

within the same country. The coefficients associated with Wcross–border are small in magni-

tude and statistically insignificant, indicating an absence of detectable cross-border spatial

dependence. By contrast, the estimates based on Wwithin remain positive, moderate in

size, and statistically significant across all specifications.

Taken together, these results provide evidence of regional spillover effects during the

GFC, but only within national borders. Economic outcomes in a given region were mod-

erately and positively associated with those observed in adjacent domestic regions, while

no comparable spillovers are detected across international borders.

The subsequent analysis focuses on the spatial simultaneous autoregressive lag model

estimated using the within-country weights matrix Wwithin, with the sample including all

regions, i.e., also those without a pronounced downturn during the crisis. Table 8 presents

the results for equations (10) and (11). Although coefficient magnitudes in SAR models

are not directly interpretable due to the presence of spatial feedback effects, inference

regarding the significance and direction of covariate associations remains informative.

For the depth of the crisis (∆ycr), the findings are broadly consistent with the base-

line OLS results reported in Table 2. Domestic economic diversification, measured by

HHIinvdom, continues to display a positive and statistically significant association with

crisis severity, while the industrial share of total value added exhibits a negative and sig-

nificant effect. In contrast to earlier OLS specifications, the export-market diversification
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Dep. Var.: ∆ycr ∆ycr+1

Intercept -31.77*** -21.54***

(7.89) (6.61)

HHIinvdom 31.92*** 12.96*

(8.30) (6.87)

HHIinvvae 11.86*** 0.36
(3.14) (2.67)

HHIinvgre -1.20 2.79

(2.35) (1.92)

V Aind−shares -12.01*** 14.17***

(4.49) (3.88)

∆ycr -0.08
(0.05)

U -0.46 0.93***

(0.42) (0.34)

alpt08 -87.93*** 66.63***

(22.33) (20.39)

patpc 2986.57*** 548.41
(612.22) (524.03)

ρ 0.421 0.428
s.e. 0.065 0.064
obs. 186 186
Method SAR SAR

Notes: standard errors in parentheses (asymptotic maximum likelihood).

*** Significant at the 1% level, ** 5%, * 10%.

Table 8: Spatial regression results for depth of the crisis
and first rebound magnitude (GVA) using MLE; Within-
country neighbors only.

indicator HHIinvvae attains statistical significance in the SAR model, displaying a positive

relationship with crisis depth. Furthermore, the SAR estimates identify a negative and

significant association with average labor productivity and a positive and significant effect

of patents per capita.

For the rebound magnitude (∆ycr+1), the SAR results also largely confirm the results

from the OLS estimates reported in Table 4. Conversely, HHIinvdom is found to be only

weakly statistically significant. Therefore, a more diversified domestic economic struc-

ture is positively linked to a stronger initial rebound magnitude when controlling for

within-country spillover effects. However, the export market diversification measures—

HHIinvvae and HHIinvgre remain statistically insignificant. Further, only the industrial value-

added share, upstreamness, and average labor productivity yield significant positive coef-

ficients—findings that partially align with the earlier estimates. Instead, only the depth

of crisis remains insignificant once spatial dependence is accounted for.

In order to obtain interpretable coefficients to get a more nuanced picture of within-
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Dep. Var.: ∆ycr ∆ycr+1

Direct Indirect Total Direct Indirect Total

HHIinvdom 33.84*** 21.36** 55.19*** 14.26* 12.71* 26.97*

(8.84) (8.58) (16.38) (7.43) (7.45) (14.56)

HHIinvvae 12.57*** 7.93*** 20.50*** 0.40 0.36 0.76
(3.38) (2.96) (5.93) (2.95) (2.74) (5.66)

HHIinvgre -1.27 -0.80 -2.08 3.07 2.74 5.81

(2.50) (1.68) (4.15) (2.16) (2.06) (4.16)

V Aind−shares -12.73*** -8.04** -20.77*** 15.59*** 13.89*** 29.49***

(4.84) (3.18) (7.65) (4.00) (4.12) (7.55)

∆ycr -0.08 -0.07 -0.16
(0.06) (0.06) (0.11)

U -0.49 -0.31 -0.79 1.03*** 0.92** 1.95***

(0.46) (0.31) (0.75) (0.37) (0.39) (0.73)

alpt08 -93.20*** -58.83** -152.03*** 73.33*** 65.33*** 138.67***

(23.22) (18.81) (38.43) (21.75) (21.25) (40.39)

patpc 3165.58***1998.29***5163.87***603.63 537.76 1141.39
(630.80) (661.55) (1177.67) (586.27) (566.13) (1141.45)

Notes: standard errors in parentheses (bootstrapped)

*** Significant at the 1% level, ** 5%, * 10%

Table 9: Decomposed regression results using Wwithin, with ∆ycr (depth
of crisis) and ∆ycr+1 (rebound magnitude) as dependent variables (GVA)
applying Monte Carlo simulations with R = 1000.

country spatial interdependence, we estimate a model of the form

∆ycr = (I − ρW )−1HHIinvβ + (I − ρW )−1Xγ + (I − ρW )−1ϵ (12)

and

∆ycr+1 = (I − ρW )−1HHIinvβ + (I − ρW )−1Xδ + (I − ρW )−1ϵ, (13)

where (I − ρW )−1 is the spatial multiplier, that accounts for feedback effects, and W =

Wwithin. This specification allows us to distinguish between direct effects (the average

impact of a variable within a region), indirect effects (the average spillover effects from

neighboring regions), and total effects, which are the sum of the direct and indirect effects

for each explanatory variable. For a more detailed discussion, see LeSage and Pace (2009).

For both depth of a crisis and first rebound magnitude, Table 9 reports the direct

effects, indirect effects and total effects resulting from (12) and (13), respectively. Across

both model specifications, the direct effects are larger in absolute terms than the indirect

effects. In other words, a change in a regional explanatory variable has a stronger influence

on the depth of the crisis than an equivalent change in the same variable in an adjacent

region.
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The relative size of the direct effects, measured as the ratio of direct to total effects, is

approximately 0.61 for ∆ycr and 0.53 for ∆ycr+1.
8 This indicates that crisis dynamics were

predominantly shaped by region-specific characteristics, though indirect effects remain

non-negligible and provide important insights into spatial spillovers that also shape crisis

severity.

Our results complement those of Bolea et al. (2022), who identified regional spatial

dependence between participation in and positioning within global value chains (GVCs).

We find that not only regional economic diversification and regional export-market di-

versification, measured in terms of value-added exports, influence the severity of a crisis,

but that the economic diversification of adjacent regions also plays a significant role, at

least on an intra-country level. This pattern extends to the industrial share of total value

added, which is particularly relevant for both the depth of a crisis and the magnitude

of the rebound in the first year following its onset. Moreover, connecting to López-Bazo

et al. (2004), our findings suggest that regional spillovers are not only relevant for foster-

ing economic growth within a region but also play a significant role in shaping economic

resilience. In particular, the regional economic structure—including regional economic di-

versification, export-market diversification, and industrial specialization—appears as an

important factor.

6 Conclusion

This paper has examined how different dimensions of economic diversity shape the re-

silience of European regions during the Global Financial Crisis of 2008/09. By distinguish-

ing between domestic industrial diversification, export diversification, and value-chain

integration, we uncover a trade-off between shock absorption and recovery dynamics.

Our results indicate that domestic industrial diversification acts as an insurance mech-

anism against large negative shocks. Regions with a broader industrial base and more di-

versified value-chain linkages experience significantly shallower contractions. By contrast,

regions highly specialized in production industries—particularly manufacturing—are more

exposed to the initial collapse in external demand and therefore suffer deeper contrac-

tions. Direct export diversification, however, plays only a limited role as a shock buffer

once value-added linkages are taken into account, suggesting that integration in produc-

tion networks matters more than the geographic dispersion of gross exports per se.

When turning to the recovery phase, a different pattern emerges. While diversification

mitigates the downfall, it does not automatically accelerate the rebound. More diversified

regions tend to adjust more gradually and may require longer to surpass pre-crisis output

levels. Instead, recovery dynamics are primarily driven by specialization in industrial

activities and by strong regional innovation capacity. These factors appear to facilitate

faster post-crisis reallocation toward expanding sectors and more robust medium-term

8The relative size is equal for all explanatory variables, because the spatial multiplier (I − ρW )−1 is
the same for all explanatory variables.
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recovery. Diversity thus performs a dual function: it enhances stability during downturns

but may dampen the speed of structural adjustment during recovery.

In addition, the analysis highlights the importance of spatial production networks.

Economically meaningful spillovers operate through regional linkages, amplifying both

contraction and rebound dynamics. However, these adjustment processes remain largely

confined within national borders, pointing to the continued relevance of institutional, mar-

ket, and policy frameworks in shaping regional transmission channels. While neighboring

effects account for part of the observed patterns, a substantial share of resilience outcomes

remains region-specific, underscoring the importance of local structures, capabilities, and

innovation systems.

Taken together, these findings suggest that regional resilience policy faces an inherent

second-best problem in spatially connected economies. Policies aimed at promoting di-

versification may buffer initial shocks better but do not necessarily foster rapid recovery,

while strategies that reinforce specialization in industrial activities and innovation may

strengthen rebound dynamics at the cost of higher short-run exposure. Future research

should therefore link the proposed diversification structure presented in this paper more

closely to the relatedness literature and extend the framework to more recent crises such

as the COVID-19 pandemic. Such extensions would deepen our understanding of how

structural composition, network integration, and spatial interdependencies jointly shape

the complex geography of economic resilience in an interconnected world.
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Appendix

Table 10: Direct mapping from NUTS2 2006 to NUTS2 2021 classifi-
cation

NUTS2 2006 NUTS2 2021 NUTS2 2006 NUTS2 2021

DED1 DED4 DED3 DED5

FR21 FRF2 FR22 FRE2

FR23 FRD2 FR24 FRB0

FR25 FRD1 FR26 FRC1

FR30 FRE1 FR41 FRF3

FR42 FRF1 FR43 FRC2

FR51 FRG0 FR52 FRH0

FR53 FRI3 FR61 FRI1

FR62 FRJ2 FR63 FRI2

FR71 FRK2 FR72 FRK1

FR81 FRJ1 FR82 FRL0

FR83 FRM0 IE01 IE04

ITD1 ITH1 ITD2 ITH2

ITD3 ITH3 ITD4 ITH4

ITD5 ITH5 ITE1 ITI1

ITE2 ITI2 ITE3 ITI3

ITE4 ITI4 PL11 PL71

PL31 PL81 PL32 PL82

PL33 PL72 PL34 PL84

GR11 EL51 GR12 EL52

GR13 EL53 GR14 EL61

GR21 EL54 GR22 EL62

GR23 EL63 GR24 EL64

GR25 EL65 GR30 EL30

GR41 EL41 GR42 EL42

GR43 EL43
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Table 11: Aggregated regions and weights

Aggregated region (NUTS2 2021) NUTS2 2006 Weight

DE40
DE41 0.51

DE42 0.49

DEE0

DEE1 0.14

DEE2 0.54

DEE3 0.32

FI1D
FI13 0.94

FI1A 0.06

Dep. Var.: GRP
total external

Intercept -27.28*** -27.16***

(9.16) (7.49)

HHIinvdom 22.95** 17.41*

(10.12) (9.45)

HHIinvvae 9.77 14.35**

(6.41) (7.22)

HHIinvgre -0.32 1.72

(1.85) (2.60)

V Aind−shares -14.12*** -16.34***

(4.61) (4.26)

U -0.24 -0.19
(0.22) (0.23)

alpt08 -27.08 -60.88
(34.85) (38.68)

patpc 2967.67 3477.37
(3952.90) (4207.45)

R2 0.213 0.232
s.e. 2.564 2.532
obs. 180 180
Method OLS OLS

Notes: standard errors in parentheses (heteroskedasticity robust)

*** Significant at the 1% level, ** 5%, * 10%

Table 12: Regression results on crisis depth (GRP,
2008–2009)
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Dependent variable: Gross regional product (GRP)
(1) total (2) external

l.b. median u.b. l.b. median u.b.

Intercept -46.50 -29.07 -12.85 -43.61 -28.56 -14.22
HHIinvdom 6.23 24.24 44.01 1.02 18.43 36.98
HHIinvvae 2.66 10.34 25.32 3.87 14.53 29.22
HHIinvgre -4.43 -0.40 2.49 -4.55 1.61 6.79

V Aind−shares -22.37 -14.38 -5.64 -23.66 -16.36 -8.21
U -0.65 -0.24 0.18 -0.62 -0.19 0.22
alpt08 -96.65 -29.69 29.31 -137.61 -61.46 2.65
patpc -5072.73 3356.01 9549.36 -4313.15 3517.73 10338.62

Notes: lower bound (l.b.) = 2.5th percentile, upper bound (u.b.) = 97.5th percentile

Table 13: Bootstrapped confidence intervals on crisis depth (GRP, 2008–2009)

Dep. Var.: GRP
total external

Intercept -14.17* -21.92***

(7.83) (7.59)

HHIinvdom -0.06 -2.82
(8.13) (7.91)

HHIinvvae 0.06 11.65**

(3.25) (4.53)

HHIinvgre 0.13 1.94

(2.13) (2.64)

V Aind−shares 27.27*** 20.56***

(4.39) (4.76)

∆ycr -0.15* -0.21***

(0.0013) (0.08)

U 0.84* 1.24***

(0.43) (0.44)

alpt08 153.55*** 99.91***

(27.28) (31.26)

patpc 6845.77 8813.58**

(4402.40) (4260.83)

R2 0.437 0.463
s.e. 2.739 2.675
obs. 180 180
Method OLS OLS

Notes: standard errors in parentheses (heteroskedasticity robust)

*** Significant at the 1% level, ** 5%, * 10%

Table 14: Regression results on first rebound magni-
tude (GRP, 2009–2010)
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Dependent variable: Gross regional product (GRP)
(1) total (2) external

l.b. median u.b. l.b. median u.b.

Intercept -38.81 -15.27 10.82 -45.36 -23.71 5.28
HHIinvdom -28.63 0.35 23.73 -32.76 -2.79 19.30
HHIinvvae -7.01 0.15 11.27 -3.22 12.54 31.61
HHIinvgre -3.16 0.36 3.73 -2.53 1.74 6.61

V Aind shares 15.15 25.97 36.15 6.06 18.82 32.02
∆ycr -0.37 -0.15 0.04 -0.42 -0.22 -0.023
U -0.14 0.90 2.82 -0.04 1.35 3.44
alpt 08 56.84 148.16 226.45 -14.15 90.29 187.22
patpc -2894.73 7604.07 21175.41 -1260.09 9625.46 29430.94

Table 15: Bootstrapped confidence intervals on first rebound magnitude (GRP, 2009–2010)

Dep. Var.: GRP
total external

Intercept -1.54 -4.78**

(1.65) (1.60)

HHIinvdom 4.09* 4.28**

(1.66) (1.61)

HHIinvvae -0.85 2.30*

(0.65) (1.04)

HHIinvgre -0.63 0.29

(0.42) (0.57)

V Aind−shares 1.91* 0.77
(1.03) (1.05)

U -0.06 -0.08*

(0.04) (0.04)

alpt08 9.81 -4.06
(6.60) (7.74)

patpc -2746** -1753
(1227) (1227)

∆ycr -0.12*** -0.14***

(0.02) (0.02)

∆ycr+1 -0.14*** -0.16***

(0.02) (0.02)

θ 9.35 10.69
s.e. 2.67 3.45
obs. 180 180
Method NB NB

Notes: standard errors in parentheses

*** Significant at the 1% level, ** 5%, * 10%

Table 16: Regression results on crisis
length (GRP)
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∆ycr ∆ycr+1

Affected All regions Affected All regions

Baseline 0.415*** 0.55*** 0.334*** 0.376***

(0.068) (0.062) (0.079) (0.075)

Wwithin 0.236*** 0.372*** 0.395*** 0.428***

(0.068) (0.066) (0.068) (0.064)

Wcross−border 0.042 0.078 -0.045 -0.05
(0.060) (0.067) (0.077) (0.076)

Notes: asymptotic standard errors in parentheses.

*** Significant at the 1% level, ** 5%, * 10%

Table 17: Spatial auto-regressive parameter estimates (ρ) across
the different model specifications, with ∆ycr (depth of crisis) and
∆ycr+1 (rebound magnitude) as dependent variables.

Dep. Var.: ∆ycr ∆ycr+1

Intercept -31.41*** -10.90
(7.43) (6.88)

HHIinvdom 28.36*** 0.24
(7.79) (7.10)

HHIinvvae 11.85*** -0.60
(3.06) (2.89)

HHIinvgre -0.70 1.52

(2.01) (1.81)

V Aind−shares -8.05* 18.63***

(4.23) (3.99)

∆ycr -0.01
(0.06)

U -0.51 0.93**

(0.41) (0.37)

alpt08 -61.32*** 103.88***

(20.07) (20.17)

patpc 3165.31*** 202.09
(601.54) (574.92)

ρ 0.372 0.428
s.e. 0.066 0.064
obs. 198 198
Method SAR SAR

Notes: standard errors in parentheses (asymptotic maximum likelihood).

*** Significant at the 1% level, ** 5%, * 10%.

Table 18: Spatial regression results for depth of the crisis
and first rebound magnitude (GRP) using MLE; Within-
country neighbors only.
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Dep. Var.: ∆ycr ∆ycr+1

Direct Indirect Total Direct Indirect Total

HHIinvdom 29.63*** 15.52** 45.15*** 0.26 0.17 0.43
(8.23) (6.61) (13.91) (7.59) (5.15) (12.66)

HHIinvvae 12.38*** 6.48*** 18.86*** -0.63 -0.41 -1.04
(3.19) (2.54) (5.31) (3.11) (2.12) (5.19)

HHIinvgre -0.73 -0.38 -1.12 1.61 1.04 2.65

(2.13) (1.21) (3.32) (1.95) (1.31) (3.23)

V Aind−shares -8.41* -4.40* -12.81* 19.78*** 12.78*** 32.57***

(4.52) (2.40) (6.70) (4.01) (3.38) (6.61)

∆ycr -0.01 -0.008 -0.02
(0.06) (0.04) (0.11)

U -0.53 -0.28 -0.81 0.98*** 0.64** 1.62**

(0.43) (0.25) (0.67) (0.39) (0.31) (0.67)

alpt08 -64.06*** -33.55** -97.61*** 110.35*** 71.31*** 181.66***

(20.55) (13.33) (31.63) (20.33) (18.43) (33.37)

patpc 3306.98***1731.75***5038.73***214.60 138.68 353.28
(624.22) (594.34) (1097.49) (622.73) (427.42) (1042.04)

Notes: standard errors in parentheses (bootstrapped)

*** Significant at the 1% level, ** 5%, * 10%

Table 19: Decomposed regression results using Wwithin, with ∆ycr (depth
of crisis) and ∆ycr+1 (rebound magnitude) as dependent variables (GRP)
applying Monte Carlo simulations with R = 1000.
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