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PRELIMINARY REMARKS

II

n a context marked by multiple crises (e.g. Brexit, the refugee crisis, terrorist attacks,
environmental stressors, the COVID-19 pandemic, the rise of nationalism in the Member
States and of Euroscepticism), the European Union found itself in a challenging situation
that uncovered serious limitations in its system of governance. Managing and overcoming them
require building better institutions and adopting better public policies, that could further
increase preparedness, adaptability and transformation, i.e. the resilience capacity in different
economic, social and environmental areas.
Resilience offers us an almost unique perspective, a dynamic vision on the whole thanks
to which we can understand mechanisms, functionalities, drifts and recoveries in an increasingly
unstable world that is unpredictable both in terms of evolution as well as in terms of structure.
Consequently, resilience-based approaches have seen an exponential growth, not only in the
scientific literature, but also in European public discourse. Resilience is mentioned in strategies,
programmes, action plans and even in legislation, thus appearing as a panacea to most of the EU’s
challenges. If in 1990, according to the database of the Official Journal of the European Union, only
6 documents included the word “resilience”, its use increased to 186 documents in 2010, and to
1127 in 2020 (Official Journal of the European Union, 1990–2021).
The crisis generated by the COVID-19 pandemic has further strengthened the importance
of resilience-based policies in the European Union, as reflected in the NextGenerationEU Action
Plan and in the National Recovery and Resilience Plans, which are viewed as key instruments of
European governance. Moreover, looking at the ambitions expressed in these plans, it can be
understood that resilience is not perceived just as the key to the recovery of European economies
after the crisis, but also as a transformative process leading to a “greener, more digital, more resilient”, more equal, safer and healthier development (European Commission, 2020) – a vision that
resonates with the evolutionary perspective of resilience (Reggiani, De Graaff and Nijkamp, 2002;
Martin and Sunley, 2015). We are talking about resilience performance, but also about resilience
capacity within a model of sustainable development with strengthened social and environmental
dimensions.

The resilience thinking
According to OECD (2014), resilience thinking is about anticipating and reacting to risks, shocks
and stressors, as negative events, such as: covariate shocks (infrequent events with an impact on
almost everyone in the target group, such as violent conflicts, volcanic eruptions or currency
devaluations), idiosyncratic shocks (significant events that specifically affect individuals and
families, such as the death of the main breadwinner or the loss of income-generating activity),
seasonal shocks (such as annual flooding linked to the rainy season, food market price changes) or
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recurring shocks (such as frequent displacement or endemic cholera in particular communities),
and stressors (long-term trends such as: climate change, governance and insecurity, economic
marginalization and volatility, environmental degradation, demographic changes, which can
change the nature and impact of future shocks).
In general, resilience is considered to be a positive characteristic of a system or entity. It
designates the ability to resist shocks (exogenous or endogenous), to absorb them, to bounce back
from them (recover and adapt) or to move forward (innovate and transform), in order to preserve
or maintain its own functions and core performances, but also to play a key role in the process of
long-term economic development. The key characteristics of a resilient system are flexibility,
recovery, adaptation and innovation (IDEA, 2017). Thus, thinking of a system in terms of resilience
implies proper understanding of issues such as: the capacity to resist (a shock does not alter the
equilibrium of the given system), the capacity to absorb (a shock alters the initial equilibrium, but
the system can adapt, recovering the initial equilibrium or finding a new one, by maintaining its
model and functions), the capacity to adapt (a shock alters the initial equilibrium, but the system
recovers by adapting, although without any major change in functions and characteristics) and the
capacity for transformation (the capacity of the system to generate new structures, new functions
and new models, etc.).
In other words, an entity’s resilience refers to its capacity to cope with change and
continue to develop through innovation, as a reaction to shocks and stressors. According to Martin
and Sunley (2015), the conceptualization of regional resilience should comprise four aspects/steps:
the risk of a region’s key economic actors to shocks, their resistance to the effects of economic
shocks, their ability to adjust or resume their main activities, and the degree of recoverability from
the shock. All these conditions are dependent on the nature, duration and intensity (scale) of the
shock, which means that economic resilience should be interpreted as a dynamic process of
robustness and adaptability, where the interdependence of spatial and temporal elements
inﬂuence the way local economies react to adverse events. Resilience thinking could give insights
on some of the specific characteristics and weaknesses of socio-economic systems, such as: the way
in which shocks can divert development directions from the established objectives (the risks), or
the way in which the potential for the system’s capacity to react, adapt and transform can be
optimized.
In this context, one may notice that resilience, as a theoretical concept, started to be
increasingly used to formulate aims of various public policies (local, national or supra-national),
sometimes replacing the notion of sustainability as an ultimate goal of long-term development.
Also, it is important to underline that “resilience is not only about being persistent or robust to
disturbance. It is also about the opportunities that disturbance opens up in terms of recombination of evolved structures and processes, renewal of the system and emergence of new trajectories.
[…] It does not imply that resilience is always a good thing.” (Folke, 2006, p. 259).
Resilience thinking is also relevant for the EU’s regional policies and regional development, considering the potential impact of resilience gaps on the core-periphery structural differentiations, and on the intra-EU economic, social and territorial cohesion. Thus, an imperative need
emerges to better understand the EU economy’s performance and capacity in terms of resilience
and to reconsider the current regional growth and convergence theories and models, in order to
provide new decision-making tools and methods. More effective planning instruments are needed
to attain some of the main objectives set by the EU treaties, such as to sustain “balanced territorial
development”, enhance “economic and social cohesion”, and promote territorial “convergence of
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economic performances”. In this context, the spatial dimension of resilience analysis interacts with
the economic, social, institutional and environmental dimensions in a multidisciplinary, multilevel,
and multiactor approach, highlighting the impact of connectivity and accessibility (transport and
communication infrastructures, networks) on resilience capacity or performance, strengths and
vulnerabilities, and the costs and benefits arising from the geographical positioning.

The spatial dimension of resilience and The European
Atlas of Resilience
Spatial resilience is “at the forefront of attempts to operationalize and quantify resilience concepts”
(Allen et al., 2016) and an essential component of resilience theory. Looking at resilience from a
spatial perspective means acknowledging the differentiated and discriminatory competence of
territories to bounce back to desired functions when hit by unexpected shocks (Brunetta and
Caldarice, 2019). Understanding these differences and the general patterns of resilience in a territorial context is essential when designing strategies at different spatial levels.
One of the best ways to communicate results concerning territorial resilience is by mapping resilience performance and resilience capacity, and then carefully arranging cartographic
materials to form a structured atlas. Atlases are systematic collections of maps characterized by a
uniform formal structure and design, which share “the overall goal to communicate spatial knowledge and facilitate new insight into geographic phenomena” (Siemer, 2020). Either classical
printed or modern online interactive, atlases constitute powerful ways to communicate science. If
carefully designed to respond to policy concerns, they also serve as a scientific tool for better
understanding the spatial dimension of resilience and as useful decision support instruments.
The scientific enterprise called the The European Atlas of Resilience is perhaps the most daring
of its kind. However, it is also a product of many compromises to overcome data availability and
methodological challenges, while adopting a multidimensional approach in a multidisciplinary
setting. The atlas cannot claim to be the end of the road, nor to give infallible verdicts. Instead, it is
only an attempt to inquire factual heterogeneity through a conceptual framework that is both
standardized and relevant. This atlas maps situations of great complexity in the European Union,
precisely so that we can better visualize them, be aware of them, understand them and reflect on
them. Such an approach is indispensable, because resilience, although it seems to be a fashionable
concept used by scientistis, is also a concept that requires deep knowledge of the territory, an
integrated vision and, last but not least, the ability to make connections. This type of knowledge
can lead to more effective resilience-based and place-sensitive policies. In constructing the atlas,
the geographical perspective has certainly played a key role, but it is the interdisciplinary
approach that finally paved the way to an integrated and multidimensional understanding of
national and regional resilience.

Context and added value
The European Atlas of Resilience was elaborated as one of the main results of ReGrowEU – “Advancing
ground-breaking research in regional growth and development theories, through a resilience
approach: towards a convergent, balanced and sustainable European Union”, a research project
developed in the framework of Programme 4: Fundamental and frontier research of the National
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Plan for Research-Development and Innovation for the period 2015–2020 (PNCDI III). The project
was funded by the Romanian Government, through the “Complex Border Research Projects”
(PCCF) instrument, as a result of the 2017/2018 competition, its central theme was resilience in
relation to the specific issue of regional growth and convergence in the European Union (EU), from
the perspective of core-periphery determinants.
The project was implemented through the contribution of multidisciplinary teams from
three universities in Romania, coordinated by Professor Peter Nijkamp, a world-renowned figure
in the field of regional studies. The consortium included: (1) “Alexandru Ioan Cuza” University of
Iasi as the lead partner, through the Centre for European Studies within the Faculty of Law (team
coordinated by Professor Gabriela Carmen Pascariu), (2) Bucharest Academy of Economics Studies as partner, through the Research Center for Macroeconomic and Regional Forecasting (team
coordinated by Professor Daniela Luminita Constantin), and (3) Babes-Bolyai University of ClujNapoca as partner, through the Center for the Study of Good Governance within the Public
Administration and Management Department of the Faculty of Political, Administrative and Communication Sciences (team coordinated by Associate Professor Bogdana Neamtu).
Like any atlas, The European Atlas of Resilience has been designed to be both informative and
a decision-making instrument. The methodological approach has been designed in a flexible
manner, to allow the construction of a first multidimensional, multishock and multilevel mapping
of national and regional resilience for the EU28.
Multidimensional
The overall multidimensional assessment of resilience includes five different
areas: society, economy, environment, institutions and democracy.
Multilevel
The exploratory analysis of resilience has been conducted at three territorial
levels: the EU level, the national level, and the regional level (NUTS2).
Multishock
Primarily, the current atlas maps territorial resilience to the 2008-09 economic
crisis. However, it also explores resilience to other shocks (e.g. the heatwave
from 2003, and the COVID-19 pandemic), by analyzing them in four additional
case studies.
One major asset of the current atlas consists in addressing both resilience capacity and
resilience performance, as well as exploring their interdependence. Hence, beyond assessing and
mapping resilience capacity and performance, the statistical analysis carried out shows that
measures of regional and national resilience capacity, as developed within the framework of the
ReGrowEU research project, have significant explanatory power.
Although it has some limitations, the current atlas could be considered a first attempt to
offer an image that is as comprehensive as possible of regional and national resilience across the
EU28. It thus complements a long list of previous European-wide territorial atlases, carefully
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prepared under the umbrella of various institutions and programmes, such as the European
Commission and the ESPON programmes.
The atlas is structured in three parts. Following the Introduction, the first two parts refer
to resilience performance (Part I) and resilience capacity (Part II), while the last part delivers four
thematic case studies (Part III).
In the hope that the atlas will not be a shock in the negative sense, but only a preliminary
answer to an increasing need for new perspectives in resilience thinking and policy making, we
leave it to the reader, who may be more or less informed, to provide feedback. This is because the
multidisciplinary team that produced the atlas also needs feedback. And the fact that this enterprise has been undertaken at the “Alexandru Ioan Cuza” University of Iasi, situated near the
eastern border of the European Union, but in collaboration with the Bucharest Academy of
Economics Studies and the Babes-Bolyai University of Cluj-Napoca, in the form of a fortunate and
inspired territorial distribution, can have many meanings both in terms of vulnerabilities as well as
opportunities.
The editors
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Shocks and stressors

D

uring the last three decades a series of shocks and stressors have manifested throughout
the European continent. It should be noted that the notion of “shock” does not necessarily
carries a negative connotation. Although most of the times, the term “shock” refers to
negative occurrences (terrorists attacks, economic and financial crises, natural disasters), the term
has a wider meaning, covering phenomena which could be better described as important historical
events (EU enlargement, NATO enlargement, Euro currency introduction, the fall of the Berlin
wall, Brexit referendum) or social movements (refugee waves of 2015–2016, Yellow Vests movements from France). These types of events cannot be classified as “good” or “bad” changes, but
rather as radical transformations in the ordinary manner in which things used to work used to
work or used to be.
While the number of shocks and stressors affecting Europe (either locally or at a continental level) is extensive, the atlas sought to list only the most important ones. Even though the
shocks vary in intensity, duration, affected area and, most important, length of the recovery period,
they have in common, nevertheless, a prominent effect upon the European territory, most of them
with repercussions that are still visible today. Moreover, through the severity of their impact and
the territorial reactions, these shocks have considerably shaped the national and European
policies.

Shocks included in the current atlas
Economic and
financial crisis
Heat wave

EU enlargement

EU enlargement

2001

12

2002

2003

2004

2005

2006

2007

2008

2009

2010

In order to ensure a comprehensive approach on the territorial resilience, a wide diversity
of shocks and stressors is covered within this atlas. While previous researches have focused exclusively on the economic events to analyse resilience performance, our intention was to cover as many
disrupting events as possible. Therefore, our preliminary list included natural disasters or natural
occurring phenomena (heat waves, volcanic eruptions, storms, droughts), financial or economic
events (Asian financial crisis of 1997, Global economic and financial crisis of 2008-09, the adoption
of Euro currency in 2002), geopolitical events (NATO enlargement, EU enlargement, the fall of the
Berlin wall, annexation of Crimea), health-related shocks (SARS, H1N1 Flu, COVID-19), or social
movements (Yellow Vests in France, the rise of illiberal democracies in CEE).
Two very important aspects must be considered before concluding this chapter. First,
while the shocks are presented as individual events, it should be noted that some of them share
similar origins, or they are even causing each other (for example the Ukraine’s Euromaidan
protests, the annexation of Crimea, and the EU sanctions on Russian Federation). Therefore, for a
better understanding of their implications, it is necessary to keep in mind interconnections that
exist between them.
Secondly, while the list gathers the most important shocks affecting the European continent during the past three decades, due to editorial space reasons, it was decided to focus our
efforts on the most impactful shocks in terms of territorial repercussions and reshaping of the
economic, geopolitical and societal background. For these reasons, the 2008-09 economic and
financial crisis and the EU enlargement received a larger share of consideration and of the analyses
compared with other, less impactful shocks.

COVID-19

Ukraine Crisis

Refugees Crisis

2011

2012

2013

2014

2015

2016

2017

Refugees Crisis

2018

2019

2020

13

ReGrowEU

Methodological approach

T

he methodology employed for studying resilience seeks to overcome the existing limitations in the literature regarding the assessment of resilience and addresses the absence of
an integrative resilience model that encompasses a mixture of internal and external
factors. Therefore, the analysis aims to provide a systemic understanding of regional development
in the EU, by using a multidimensional and multilevel approach. Specifically, the methodological
framework relies on the following stages:
1. Defining the systems (the subject of the analysis)
First and foremost, the system of analysis must be defined, thus establishing whose resilience is
evaluated. Following a hierarchical structure, a system is defined for each of the dimensions
analysed (society, economy, environment, institutions, democracy), while more subsystems were
considered for some of them.
2. Designing the conceptual framework of resilience (the object of the analysis)
The common theoretical framework for resilience assessment relies on a two-stage approach
which includes both the capacity of the system to resist to shocks (resistance stage), as well as its
aftermath dynamics (recovery stage). Based on this framework, resilience is specifically defined
for each of the systems considered.
Conceptually define
systems & resilience

Identify
shocks

Choose indicators
to measure the
impact of shocks
on systems
(resilience
performance)
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Design a measure
for resilience
outcome (resilience
performance index)

Group regions by
resilience outcome
performance and
define typologies

Find similar
characteristics by
type of region

3. Finding the main indicators for measuring the resilience performance of systems
Once both the systems and resilience have been conceptually defined, the most appropriate
indicators were selected, as derived from the scientific literature, to assess the systems’ performance in the wake of shocks.
4. Identifying the main shocks which affected the system
Identifying the shocks which impacted the systems allows a more specific assessment of how
systems performed. The current analysis is mostly focused on the shock induced by the Great
Recession, as it had wide geographical diffusion and affected all the systems considered which
allowed us to perform a comparative analysis across regions/countries.
5. Measuring the resilience of the systems and computing the resilience
performance index
The resilience performance is measured for each of the subsystems considered by computing the
slope for both resistance and recovery periods and by aggregating them into a resilience performance index. The evolution at the EU level (EU average) for each of the indicators is analysed for
delimiting a specific timeframe for both resistance and recovery stages, for each of the subsystems.
The components were aggregated into a resilience performance index, while the weights applied
were computed following the OECD methodological framework (Nardo et al., 2008).
6. Resilience capacity analysis: empirical testing of the potential drivers and
designing a resilience capacity index
This stage aims to explain the different performance across systems and regions in the aftermath
of the selected shocks. Therefore, a model is designed for explaining the resilience performance
index computed in the previous stage by testing the significance of different drivers. Once the
importance of the drivers has been validated, the resilience capacity index is designed following
the same methodology proposed by OECD (Nardo et al., 2008). In contrast to the resilience
performance index (which can only be calculated in the aftermath of shocks), the Resilience
capacity index, as it has been empirically confirmed to be relevant in explaining resilience at the
time of the shocks, can be computed annually. It thus helps to monitor the vulnerability of the
systems and can contribute to the orientation of regional policies.
Designing the conceptual
framework for
the resilience drivers

Testing the role of drivers
& policies for explaining the
resilience outcome
performance (index)

Design a
resilience
capacity
index

Policy
recommendations
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PART I
RESILIENCE PERFORMANCE

R

esilience performance, also named “end-state resilience” or “outcome resilience”, refers to
the actual performance of a system in responding to a disturbance (Foster, 2006). This
section offers a comprehensive picture on the resilence performance of European territories (countries and regions) following the 2008–09 economic crisis (as well as other shocks
presented in each thematic section), by including ten different thematic dimensions, corresponding to five areas (see figure on the right). This multidimensional approach is novel, as most of the
literature on resilience (especially to economic crises) focuses on the performance of the
economic system, while the other systems are considered rather stable drivers of the economic
performance.
For each of the ten dimensions, a common assessment framework was employed, which
is based on the two resilience phases widely used in the literature: resistance and recovery.
Resistance refers to the impact of a shock, in terms of duration and intensity. In our case, it covers
the period between the maximum value before the shock (peak) and the minimum value reached
in the period corresponding to the shock (trough). It should be noted that the minimum value can
be reached even after short periods of return. Recovery refers to the bounce back behavior
displayed by the region or country in the aftermath of the shock. In our case, it corresponds to the
period between the minimum value reached during the trough and the year in which the value of
the indicator indicates a full recovery (the pre-schock value is reached or exceeded). If the indicator shows a full recovery and exceeds the value corresponding to the pre-shock period, the limit of
the interval becomes the first year in which this happens. If the indicator is still below its
pre-shock value, the latest available data has been used.
Main concepts underpinning resilience performance
Trough

Year of full recovery

System performance

Peak

Pre-shock
period

Resistance
period

T1

T0
Time
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Recovery
period

T2

Economy

Financial
Macroeconomic
Environmental
Institutional
Governance systems

Overall Multidimension Resilience Performance

Typology

Labor market

Synthetic resilience asessment

Reslience

Social
Business

Institutions

Recovery

Thematic resilience asessment

Resilience performance metrics
(based on resilience phases)

Resistance

Individual

Overall economic
resience performance

Society

Conceptual framework grounding the multidimensional resilience
performance assessement

Democracy & politics

Apart from the resistance and recovery assessment, this section maps a resilience index
(based on the statistical integration of the previous two indexes – resistance and recovery), as well
as a typology of regions according to their behavior during each of the two phases (resistance and
recovery), for each of the ten dimensions. This typology is based on the proposal of Martin et al.
(2016) and includes four categories of regions and countries: (1) Resistant and Recovered; (2)
Resistant and Non-recovered; (3) Non-resistant and Recovered; (4) Non-resistant and Nonrecovered.
The results presented in this section provide a starting point for further scientific research
as well as for policy making, in the sense that they allow multiple readings, which can be adjusted
to different purposes. One could use the following maps from three different perspectives: (1) a
single-region/country perspective, which allows a detailed diagnostic of the respective
region’s/country’s position in the EU context; (2) a cluster perspective, by means of which the
groups of regions and countries having similar performance can be identified; (3) a spatial pattern
perspective, where general patterns (e.g. South – North, East – West, and other core-periphery
territorial divides) can be identified.
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Individual resilience

I

ndividual resilience as a construct emerged from the interest researchers had on how
humans react to stress. Stress and stressors are a part of everyday life and repeated observations have shown that some individuals tolerate, and even thrive in adverse situations
while others do not (Tusaie and Dyer, 2004). Before we can understand resilience, we must look at
stressors. A stressor is an event, a situation or a long term perturbation that causes a state of stress
or tension (Fink, 2016).
Some stressors can appear unexpectedly, and the exposure is rather brief (such as an
accident or sudden loss of a loved one, the loss of a job, etc.) while others can be somewhat more
prolonged and with a rather ongoing exposure (such as a challenging work environment, dysfunctional or difficult relationships, the stress of poverty etc.). Both types of stressors can influence
individuals’ well-being and ability to function within the society (Southwick et al., 2014). In this
respect, the 2008-09 economic crisis acted as a stressor for individuals, especially in the most
affected countries.
Conceptualizing and measuring individual resilience is a challenging task. The American
Psychological Association (2012) considers resilience to be “the process of adapting well in the face
of adversity, trauma, tragedy, threats or even significant sources of stress such as family and
relationship problems, serious health problems, or workplace and financial stressors”. Consequently, we considered that subjective indicators of well-being have the advantage of capturing
significant changes in the way people adapt to life challenges. The figure below outlines our
approach to individual resilience.

Conceptualization of individual resilience

2008–09
economic crisis

Individual
resilience

Satisfaction

Measured as self-reported life satisfaction

Development
(thriving)

Measured using life assessment index,
which assesses respondents' perceptions
of where they are now and in the future

Happiness
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Measured through self-assessed
happiness

Key dimensions composing individual resilience
2006 = 100

Individual resilience was computed by
taking into consideration three different
indicators: happiness, life development
(or life thriving) and life satisfaction. The
last two of them were included in the
overall resilience performance assessement (see pages 72–73) based on their
sensitivity to the life-changes that are
expected to happen during the period of
stress, in this case the 2009–2013 period.
The evolution of both indicators (see
graph on the left) suggests that subjective
wellbeing of EU’s population has considerably been affected by the 2008–09
economic crisis. It took the EU’s population four years to reach pre-crisis levels of
life-satisfaction and nine years to reach
pre-crisis levels of life thriving.

115
110
105
100

Life sa�sfac�on

95
90

Life thriving

2018

2016

2014

2012

2010

2008

80

2006

85

Note: data sources shown in the “List of data sources” (p. 111).

Individual resilience index
Lowest

0.33 - 0.43
0.44 - 0.55
0.56 - 0.62
0.63 - 0.71

Highest

0.72 - 0.83

The high scores of individual resilience of
Germany, Hungary and Finland are due to
a higher than median performance on
both resistance and recovery to the
2008–09 economic crisis. Portugal is,
surprisingly, found in this group due to its
extremely good performance on recovery.
Greece and Italy have the lowest score on
individual resilience which reflect consequences of the economic shock in this
country.

0

300

600
Km
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Resistance index
Lowest

0.21
0.22 - 0.58
0.59 - 0.69
0.70 - 0.81

Highest

0.82 - 1.00

Central and, partially, Eastern European
Union countries display higher scores of
individual resistance (namely Germany,
Poland and Slovakia, and even Hungary
and Bulgaria). On the contrary, countries
from the Mediterranean area (such as
Italy, Spain and Greece) show lower
resistance to the 2008-09 economic
crisis. This means that the subjective
wellbeing significantly (and negatively)
changed in Southern Europe when the
consequences of the crisis became
serious.

0

300

600
Km

0

300

600
Km

Recovery index
Lowest

0.28 - 0.36
0.38 - 0.49
0.50 - 0.62
0.63 - 0.86

Highest

0.87 - 1.00

The best performers were Portugal,
Latvia and Hungary. On the contrary, a
relatively more persistent negative
impact of the crisis on the level of life
satisfaction and personal thriving was
wittnessed by countries that were hit
harder (Italy), but also by countries with
higher life quality standards (Sweden,
Belgium).
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Typology of resilience
Starting from two perceptual indicators
(resistance and recovery), the resulting
typology leads to four categories of countries.
The first category includes countries with
individuals which maintained a positive
perception of their own lives when the
crisis occurred. Also, they improved their
satisfaction and thrived even more during
the following years (Finland, Germany,
Austria, but also Hungary).
The second category includes EU states
where individuals were at first highly
impacted by the bust of crisis, but regained
in a few years the level of satisfaction
regarding their own life and the willingness
to thrive at least to the level before the
crisis. Interestingly, only spatially peripheral countries within European Union
(such as Ireland, Portugal, Romania, Lithuania and Latvia) are included in this
category.
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The third category included countries
that were not affected very much by the
crisis from the viewpoint of individual
perception, but they did not increase
their subjective quality of life during
recovery either. One can retrieve here
some countries that were resistant to the
crisis such as Poland, Sweden or France.
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Finally, the last category includes countries that were the most affected by the
crisis, which also contributed to
negatively change the subjective perception of individuals about their own lives.
The most typical ones are the southern
EU states such as Greece, Italy, Cyprus
and Spain, where the average income
level dropped consistently for a longer
period.
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Social resilience

S

ocial resilience can be seen as a set of complex characteristics connected in different ways
within social systems that are continuously changing. In this respect, two main perspectives should be aknowledged: on one side social resilience can be analysed from the
perspective of a social system to absorb, adapt, or transform following a shock, while on the other
side, social resilience can be seen as the ability of social entities and mechanisms to anticipate,
prepare and answer to a shock while carrying out activities to ensure recovery and reduce the
potential effects of the shock on the community (Bruneau et al., 2003; Cox and Hamlen, 2015; Saja
et al., 2018). Both perspectives were taken into consideration within this analysis. Social resilience
is based on community resilience (at a smaller group level) and on individual resilience, but it also
implies the existence of specific mechanisms to allow the interaction between the two levels so
that the social entities can effectively manage the shock. Social resilience is rather a skill or
aptitude of a social entity that allows it to function properly in times of crisis.

Conceptualization of social resilience

2008-09
economic crisis
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Social
resilience

Risk of poverty

At poverty risk (limit point: 60% of the
medium income after social transfers)

Count on help

If you would have some problems, do
you have relative or friends who could
help you?

Public spending on
education as % of
GDP

Public spending on education as % of
GDP

Public spending on
health as % of GDP

Public spending on health as % of GDP

Social protection
spending per
inhabitant

Social protection spending per inhabitant

Recommending to
other people

Would you recommend the city or the
area where you live to a friend as a
place to live

Key dimensions composing social resilience
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Social resilience was computed by
taking into consideration six indicators (see the conceptualization
scheme). However, only three of them
were included in the overall multidimensional resilience index. As the
social resilience index is a combination of official statistics and individual
surveys, the results should be interpreted with caution. One can assume
that the effect of economic decline
influenced social indicators for a
longer period (e.g. “at risk of poverty
rate” begun to decrease only after
2016) or that there were other stressors and “crises” that influenced their
evolution. “Recommend city” had an
inconclusive dynamic during the
crisis, while “count on help” increased
when the economic shock occurred
and decreased in the recovery phase).

Social resilience index
Lowest

0.54
0.55 - 0.66
0.67 - 0.71
0.72 - 0.84

Highest

0.85 - 0.98

Contrary to individual resilience, which
was more easily influenced by the
economic dimension, social resilience was
computed using indicators that rely on
social conections between individuals, as
well as social protection. Therefore, it is
not surprising that countries such as Italy,
Estonia, Denmark, or the Netherlands are
among the best performers.
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Resistance index
Lowest

0.39 - 0.51
0.52 - 0.60
0.61 - 0.72
0.73 - 0.84

Highest

0.85 - 1.00

Estonia, Spain and Greece have the
highest resistance scores for social
resilience. Both Spain and Greece have
cultures that are oriented toward
helping others, being considered more
collectivistic in nature (Hofstede, 1983).
The same can be noticed for mediumhigh performance such as France and
Italy.
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Recovery index
Lowest

0.33 - 0.41
0.42 - 0.64
0.65 - 0.74
0.75 - 0.84

Highest

0.85 - 1.00

Bulgaria, Estonia and Slovakia have the
highest recovery social resilience scores,
while Croatia, Ireland and Hungary have
the lowest results on social resilience
recovery. Medium-high performers are
Germany, Romania, and Portugal and
lower performances are noticed for
France and Spain.
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Typology of resilience
The overall capacity of social resilience for
each country in the European Union was
computed by considering each country’s
performance during the resistance and the
recovery phases. Four types of resilience were
mapped: high resistance and high recovery (a
very good performance for both stages), high
resistance and low recovery (high performance during resistance, but lower recovery
scores, indicating a lower than expected
performance), low resistance and high recovery (lower than expected performance during
the resistance stage and high recovery scores)
and finally, low resistance and low recovery
countries (lower than expected performance
for both stages).
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The analysis of social resilience
highlights that, in the European Union,
the countries are grouped towards the
higher end of the scale both when it
comes to resistance and recovery,
indicating a rather uniform behavior of
EU territory. All countries perform
rather well for both resistance and
recovery phases following the 2008-09
economic crisis. All the differences
between categories are based on very
small changes in performance. Consequently, the four identified types do not
show a clear geographic pattern, while
the interpretation of these results should
be made with caution, only in relative
terms.
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Resilience of businesses

T

he business sector is one of the pillars of the broader economic system. It is generally
considered a very dynamic sector, but also a sector that is very sensitive to shocks. The
aim of this section is to explore the impact of the 2008–09 economic and financial crisis
on the resilience of firms, and to build and map a composite index covering the main dimensions
of business sector resilience from a regional perspective. Particularly, in this analysis, resilience of
businesses refers to the capacity of firms to resist and recover from the 2008–09 economic shock.
In order to assess the resilience of the business sector, several indicators referring to business demography (firm birth, firm death, firm churn, firm survival), as well as indicators reflecting
innovation potential (R&D expenditures) and financial performance (debt) were considered.
Following the overall methodological framework of the current atlas, resistance, recovery and
resilience indexes were computed for each of the indicators considered.

Conceptual framework of the firms’ resilience analysis
Firm birth
Firm death

2008–09
economic crisis

Firms’
resilience

Firm churn
Firm survival
R&D
Debt
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Evolution of firms’ survival rate (%)
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The one-year survival rate of newly
created companies is a fairly sensitive
indicator to the economic and financial
shocks. When analysing the resilience of
the business sector, the survival rate of
companies is an important indicator of
companies’ competitiveness, a factor of
economic growth and an important
means of creating jobs. The evolution of
the companies’ survival rate indicates the
negative impact of the 2008–09 economic
and financial crisis in the following
period, 2009–2014. The economic recovery in 2015 is also accompanied by the
increase in the survival rate of companies.
The figure also shows that in 2016–2017,
the survival rate dropped again, suggesting a general instability of successful
entrepreneurship.

Resilience index
Lowest

0.00 - 0.19
0.20 - 0.46
0.47 - 0.60
0.61 - 0.80

Highest

0.81 - 1.00

The resilience index of businesses indicates
that the countries with the highest level of
resilience are Hungary and the Czech
Republic. Other countries with rather high
resilience are Portugal, France, Italy,
Belgium, the Netherlands, Austria, and
Poland due to the share and flexibility of the
small and medium-sized businesses. Lower
resilience was registered in Greece, Croatia,
Slovakia, Romania, the United Kingdom,
Spain and the Baltic countries.
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Resistance index
Lowest

0.00 - 0.09
0.10 - 0.41
0.42 - 0.57
0.58 - 0.77

Highest

0.78 - 1.00

The resistance index shows a spatially
clustered pattern. The most fragile
businesses are those from Eastern EU
member states (Romania, Bulgaria,
Slovakia). Latvia is a noticeable exception of high resistance as entrepreneurship flourished during the crisis. Nevertheless, the low quality of entrepreneurial ambitions neutralized this trend
during the recovery period (Krumina and
Paalzow, 2017) as it can be noticed on the
map below.
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Recovery index
Lowest

0.00 - 0.23
0.24 - 0.45
0.46 - 0.67
0.68 - 0.83

Highest

0.84 - 1.00

The highest values of the recovery index
in the business field are recorded in
Hungary (potentially due to external help
of IMF and then to effective governmental measures), followed by a group of
countries where business recovery is
above average, namely Cyprus, Portugal,
Italy, Austria, Czech Republic, Slovenia,
Finland and Bulgaria. The Baltic countries, but also Greece and Croatia display
the lowest recovery rate.
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Typology of resilience
The countries that register high values
in terms of both resistance and recovery in the business sector are Portugal,
France, Italy, Belgium, Sweden,
Finland, Hungary and Cyprus. Among
the countries with a lower resistance
rate that compensated with a high
level of recovery, the ones that stand
out are Spain, Poland, Austria, Czech
Republic and Bulgaria. Ireland, Croatia, Malta and Latvia show higher
resistance to shocks in the business
field, but a diminished dynamic during
recovery. The category of low resistance and low recovery includes both
developed countries such as Germany,
Great Britain, Denmark, but also
emerging economies such as Romania,
Slovakia, Estonia. All these results
should be interpreted with caution by
taking into account the actual context
of each country.
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Additional information can be brought
by bisecting the first and third quadrant
Malta
Cyprus and comparing the similarity in countries’ resilience performance in the two
Hungary phases, resistance and recovery. Hereof,
Finland
the group of countries situated along the
Belgium
median line have the most consonant
Slovenia Portugal
values of the business resilience index in
France
the two phases: Germany, Finland,
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Belgium, Denmark, UK, Poland, France,
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Sweden, Spain, Slovenia, Cyprus. The
Spain
developed countries that are distributed
Germany
Austria
as having low resistance and/or low
Estonia
Denmark
Poland
recovery are actually located near counLithuania
Czechia
Netherlands
tries with high resistance and recovery,
United Kingdom
having similar index values. The most
inconsistent resilience performance in
the two phases is noted for Bulgaria,
Greece, Romania, Slovakia, Croatia and
Romania
Latvia.
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Labor market resilience

T

he labor market resilience is defined as being “the ability of the labor market to withstand
or recover in a short time from negative external shocks or disturbances and to improve,
adjust, or reorient itself so that it can benefit from positive shocks” (Fenger et al., 2014).
Martin (2012) has identified four main dimensions of labor market resilience at the regional level:
resilience, recovery, structural re-orientation and the degree of renewal. In accordance with the
methodological framework of the current atlas, the resilience of the labor market is characterized
by two dimensions: (1) resistance, which describes the ability of regions to cope with labor market
shocks, and (2) recovery, which describes the degree of recovery, as well as the speed with which
the unemployed individuals following a shock are reabsorbed into the workforce.
In order to measure labor market resilience, the following indicators (at the regional level)
have been used: labor productivity, measured as GDP/working hours, unemployment rate, measured as the number of people unemployed as a percentage of the active labor force, and NEET rates,
which represent the share of young people who are neither in employment nor in education and
training.

Dimensions composing labor market resilience

2008–09
economic crisis

Labor
market
resilience

Labor productivity

Labor productivity decrease
due to a negative supply shock

Unemployment rate

Unemployment rate increase
following negative supply and
demand shocks

The share of
young people
neither in employment nor in
education and
training (NEET)
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NEET ratio increase as a result
of a negative supply shock

Labor productivity (GDP/Working hours)
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The average labor market productivity at
the EU level displayed a fulminant
increase since 2000 and it soared by
almost 90% between 2000 and 2015. The
Great Recession hindered productivity
growth, but the fall was just by 4.7%, and
the recovery was fast. Therefore, after one
year, in 2010, the productivity level was
already overreaching its pre-crisis level
(2008).
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The evolution of labor costs is clearly one of the factors affecting labor productivity and thus the competitiveness level. Looking at the labor costs, there is still a clear difference between older and newer member
states. Romania and Bulgaria are placed at the bottom of this ranking (in 2020), despite the fact that the
labor costs have doubled over the 2008–2020 period (the labor cost increased from 4.1 to 8.1 EUR per hour
in Romania, and from 2.6 to 6.5 in Bulgaria).
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Labor market resistance
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Europe’s North – South divide
During the economic crisis, the regions in Central and Northern Europe seem to have had a higher labor
market resilience capacity compared to regions located in Southern Europe. We also note that while in
some countries (such as Spain, Portugal, Greece, Italy, Sweden) the labor market has been uniformly
affected by the economic crisis (either negatively or positively), in other countries (France, Germany, UK,
Romania, Poland) there have been large differences across regions. In general, the labor market in capital
cities was less resistant during the economic crisis.
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Labor market recovery
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A heterogenous spatial pattern of recovery
With the exception of Italy, countries whose labor market has been strongly hit by the 2008–09 economic
crisis have recorded a fast recovery. A higher heterogeneity among regions in terms of recovery existed in
countries that have been moderately affected by the crisis. On the other hand, the labor market in the capital
cities, regardless of the magnitude of the economic crisis, has recovered, on average, faster than other regions
from the same country.
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Labor market resilience performance
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Europe’s East – West divide
Following the economic crisis, Eastern European countries had a better labor market resilience performance compared to the western ones. Moreover, in these countries (Poland, Czech Republic, Slovakia,
Hungary, Romania, Bulgaria) we notice a higher heterogeneity among regions. In contrast, in Western and
Northern Europe, labor market resilience was weaker, with Germany recording the lowest values. Surprisingly, in the same country there are both regions with very low and very high performance. The greater the
interregional variation within the same country, the lower the values of the labor market resilience (as it is
the case in Germany, Italy and France).
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Typology of resilience
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Labor market resilience across European regions: homogeneity in diversity
Most countries have registered all 4 types of resilience. With the exception of Sweden, Finland, Hungary
and Poland, the other countries did not reach above average values of resilience and recovery. In some countries, regardless of the region, the same type of labor market resilience predominates: low resistance and
fast recovery in Spain, Croatia, Bulgaria, Slovakia and Latvia; low resistance and slow recovery in Italy and
Greece; high resistance and slow recovery in Austria, Germany and Malta; and high resistance and fast
recovery in Sweden, Finland, Hungary and Estonia. In countries such as UK, France, Romania, Denmark
and Poland there is no predominant type of labor market resilience. Interestingly, in these countries we
find adjacent regions that have totally different types of resilience: low resistance and slow recovery
adjacent to high resistance and high recovery; or high resistance and slow recovery adjacent to low resistance and high recovery.
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Financial resilience

F

inancial imbalances are often an aspect of economic resilience whose role is underestimated. The accumulation of long-term financial imbalances strongly impacts the resilience and subsequent recovery capacity for governments, banks, companies or the population. Supporting a macro-financial stability framework that takes into account monetary, fiscal
and prudential policies has become mandatory for EU countries after the 2008 financial crisis.
For this analysis, we considered the following indicators which are significant outcomes
to assess the resilience of the financial system: 1. Bank z-score (probability of bankruptcy of a
country's banking system; it measures the stability of the financial institutions); 2. Credit to
government and state-owned enterprises (% of the GDP, represents the ratio between credit by
domestic money banks to the government and state-owned enterprise, and GDP; it measures the
efficiency of the financial institutions – in a recession, the states manifest an increase need of
liquidities, supplied by the financial market); 3. Domestic credit to private sector by banks (% of
the GDP, represents the financial resources provided to the private sector by other depository
corporations – deposit taking corporations except central banks; it measures the financial depth,
the size of the financial institutions and markets); 4. Net financial account (% of the GDP; it
represents the net acquisition and disposal of financial assets and liabilities, being conceptually
equal to the sum of the balances on the current and capital accounts; it shows the efficiency of the
state in collecting revenues and making expenditures or indicates the inefficiency of the respective government).

Conceptualization of financial resilience

2008
ﬁnancial crisis
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Governments

Declining budget revenues, rising public
spending, financial deficits and public debt

Banks

Increase of non-performing loans,
decrease of lending to companies and
population

Companies

Decrease in profits and taxes paid;
increase in non-performing loans; increasing bankruptcies

Population

Declining incomes, increasing
non-performing loans

Financial
resilience

Dimensions composing financial resilience
140

2001 = 100

8
Domestic credit to private
sector by banks

130

6

120

4

110

2

100

0
Bank z-score

90
80

Net financial account
(BoP, current US$)
Credit to government and
state-owned enterprises to
GDP

-4
-6

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

70

-2

The 2008 financial crisis marked a turning
point in the financial world. As expected,
stability of financial institutions (bank
z-score) has seen a severe drop in 2008,
followed by a recovery period that took
almost four years, until 2013. Afterwards,
one may notice a good health of the banking systems, considerably better compared
to the pre-crisis level. At the same time,
credit to government and state-owned
enterprises increased dramatically after
the burst of the 2008 financial crisis (a sign
of the financing problems encountered by
the state and its companies).

Note: 1) Net financial account (BoP, current US$) shown in columns with values
on the right axis. 2) The other three indicators shown in continous lines, with
values on the left axis (2000 = 100).

Resilience Index
Lowest

0.00 - 0.19
0.20 - 0.46
0.47 - 0.60
0.61 - 0.80

Highest

0.81 - 1.00

The resistance index, expressing the ability
of the financial system to cope with the
shock of the 2008 financial crisis, registered
high values for the Central and Northern
countries, which had a better response when
facing the crisis. In contrast, the Southern
countries report the lowest values, their
financial systems being among the first to
collapse during the crisis.
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Resistance Index
Lowest

0.03 - 0.26
0.27 - 0.43
0.44 - 0.54
0.55 - 0.64

Highest

0.65 - 0.74

The resistance index, expressing the
ability of the financial system to cope with
the shock of the 2008 crisis, registered
high values for the Central and Northern
Europe (Germany, Austria, the Czech
Republic, Slovakia, Poland, the Baltic
countries) but also in France and Belgium,
which had a better response when facing
the crisis. In contrast, for the Southern and
some Western countries (Portugal, Spain,
Italy, Greece, Cyprus, Ireland), the index
has lower values, their financial systems
being among the first collapsing during
the crisis.
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Recovery Index
Lowest

0.13 - 0.21
0.22 - 0.32
0.33 - 0.40
0.41 - 0.64

Highest

0.65 - 0.84

The recovery index, indicating the financial system’s ability to recover after the
shock, has high values correlative to the
countries that quickly rebounded after the
financial crisis (Germany, France, Ireland,
Czech Republic, Slovakia). The lowest
values were recorded in the Eastern and
Southern border countries, such as Poland,
Hungary, Bulgaria, Portugal.
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Typology of resilience
Based on the previously calculated
indices, European countries can be
grouped into four categories. The first
category is represented by the best
performers (France, Germany, Czech
Republic, Slovakia, Belgium, Lithuania
and Estonia), with financial systems
operating better both during and after the
shock.
The second category consists of the states
that faced a relatively good resistance
during the crisis, followed by a slower
recovery (Poland, Finland, Austria,
Hungary, Sweden).
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The third category includes states with a
low resistance to the shock, but a rapid
recovery due to adequate measures taken
in assisting the financial system (Spain,
Croatia, Cyprus, Greece, Denmark, the
Netherlands).
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The last category includes countries that
both reacted and recovered improperly
(Portugal, Italy, Bulgaria, Romania,
Slovenia), with governments delaying or
failing to take appropriate measures to
support the financial system.
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Macroeconomic resilience

T

he macroeconomic subsystem is an important component of the economic system. It reflects
the performance of different macroeconomic aggregates, such as investment, consumption,
and aspects related to trade openness or the budget balance. Particular attention is also given
to the construction sector, which was one of the most affected sectors following the 2008–09
economic crisis. When it comes to the dynamics of these aggregates in the wake of shocks, a drop in
production is commonly expected, as higher unemployment and lower incomes lead to reduced
consumption, lower savings and reduced investments. Given the contraction of economic activity, the
revenues are also decreasing, which may raise the budget deficit and debt.
Different measures are used for delimiting the two intervals (corresponding to resistance and
recovery), such as the indicators at the EU level (if available) or the country/regional level average.
Three landmarks are identified for each indicator: peak year, trough/bottom year and the year of full
recovery/the most recent available. Resistance starts in the peak year before the shock and ends when
the minimum is reached (trough year). Recovery starts in the trough year and ends when the indicator
completely recovers to the pre-shock value or the most recent year available (if full recovery was not
yet reached). The slopes for each of the indicators were computed over the periods delimited and
aggregated into a common resilience performance index. The aggregation of components and the
weights applied relies on the methodology suggested by the OECD (Nardo et al., 2008).

Subsystem

Indicator description

Budget balance

Net lending: total general government revenue minus total general government expenditure,
excluding gross fixed capital formation (share to GDP)
General government consolidated gross debt (Percentage of GDP at current prices: Excessive deficit
procedure (based on ESA 2010) and former definitions (linked series). The indicator was rescaled after normalization.

Consumption

Final consumption expenditure of households per capita (2015 prices, PPP)
Final consumption expenditure of households, by consumption purpose: hotels and restaurants & recreation

Investments

Real GFCF per capita (2015 prices, PPP)
Share of FDI inflows to GDP

Production

Real GDP per capita (2015 prices, PPP)

Production (Constructions)

Real GVA construction PPP per capita (2015 prices, PPP)
House price index: annual average index

Savings

Adjusted net savings per capita (current US$)

Trade

Share of exports to GDP

Note: Both NUTS0 and NUTS2 indices include all the indicators. For the NUTS2 level index, the country level values were used for every region.
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Main dimensions composing macroeconomic resilience
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The figure clearly reflects that the Great
Recession had generated a major shock that
affected some of the most representative
macroeconomic aggregates at the EU level.
While the production level contracted with
8%, investments decreased by 17% (in 2009,
compared to 2008). The construction
sector, which was one of the triggers of the
recession, has also plunged dramatically, by
almost a quarter, over a two-year period
(2008–2010). The pace of recovery was
quite different. If the production level
displayed a quick recovery (2011), the level
of investments took 6 years to recover
(2015). Unlike the two aggregates, the
construction sector has not fully recovered
yet, but it is close to its pre-crisis level
(2018).

Territorial
level

2018

2016

2014

2012

2010

2008

2006

2004

2002

2000

100

Source

Resistance
interval

Recovery
interval

NUTS0

AMECO

2007–2010

2010–2018

NUTS0

AMECO

2007–2014

2014–2018

NUTS0

Eurostat

2008–2009

2009–2011

NUTS0

Eurostat

2006–2011

2011–2016

NUTS2

ARDECO

2008–2009

2009–2015

NUTS0

UNCTAD

2007–2008

2008–2018

NUTS2

ARDECO

2008–2009

2009–2011

NUTS2

ARDECO

2008–2013

2013–2017

NUTS0

Eurostat

2008–2013

2013–2018

NUTS0

World Bank

2007–2009

2009–2018

NUTS0

Eurostat

2009–2010

2010–2011
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Macroeconomic resistance
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Lower resistance in the peripheral regions of EU
The differences in resistance are mainly influenced by the variation of the highest loaded factors: constructions, exports, investments and loisir expenditure. The regions from Germany and some regions from
Austria, France, Italy, and Sweden resisted better to the economic crisis. They recorded high values in
construction, losisir expenditure, house prices and savings. The regions from Greece, Slovenia, Latvia,
Spain and western part of Romania displayed the lowest resistance. The intranational differences between
regions are rather modest, the regional resistance being mostly the result of national policies.
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Macroeconomic recovery
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Sometimes, the recovery is more difficult to achieve than the resistance
The highest values for the recovery are recored in the central and northern parts of the EU (Hungary,
Germany, Sweden, Denmark, or the Baltic countries), while the regions from France, Southern Europe and
Finland displayed the slowest recovery. French, Italian and Polish regions, have also been some of the most
resistant to the shock. Overall, the recovery was mainly triggered by income, consumption, investments and
exports, while the high ratio of government debt, low level of consumption, or the house prices outbalanced
the recovery. The intranational differences are rather small, as in the previous map.
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Macroeconomic resilience performance
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Higher performance in the central regions of the EU
Macroeconomic performance sub-index is computed as the average between resistance and recovery
indexes. From the macroeconomic perspective, the most resistant regions have also been the most performant (regions from Germany, Poland and Sweden). Meanwhile, the less resistant regions from Greece,
Romania, Spain, or Finland are also the less performant. The regions from the same country tend to display
the same overall performance, some small differences being observed in Romania, Bulgaria, Italy, or
Hungary.
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Typology of resilience
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Macroeconomic resilience perfomance – regional clusters
Looking at the macroeconomic evolution of EU regions during the Great Recession reveals that, overall,
Germany and Austria displayed the best performances when considering simultaneously both resistance and
recovery trajectories. This performance was mainly driven by their solid resistance to the crisis. At the other
end lie Cyprus, Spain, and Greece which reported performances below the mean in terms of both resistance
and recovery. There are also states showing a mixt performance over the two distinct changes. On the one
hand, Italy and France displayed a good resistance to the shock, their recovery being quite slow. On the other
hand, the Baltic states, Denmark and Sweden followed a fast recovery, despite their initial poor resistance to
the shock.
Interestingly, Burgenland, Salzburg and Tirol (Austria) were the most resistant to the 2008–09
economic crisis while Sostines regionas (Lituania), Nyugat-Dunántúl (Hungary) and Stuttgart (Germany)
displayed the best recovery performance. However, dispersion of inter-state values is not very high either,
which can be proof of the interconnectivity of European economies.
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Overall economic resilience

E

conomic resilience is defined as the multidimensional changing ability of an economy – its firms,
workers, and financial institutions – to absorb shocks, adapt or transit to a new sustainable development
path. More subsystems were considered in this analysis as outlined in the figure below.
The indicators at the EU level or the country/regional level average were projected for
delimiting the two intervals (corresponding to resistance and recovery). Three landmarks are
identified for each indicator: peak year, trough/bottom year, year of full recovery/the most recent
available. Resistance starts in the peak year before the shock and ends when the minimum is
reached (trough year). Recovery starts in the trough year and ends when the indicator completely
recovers to the pre-shock value or the most recent year available (if full recovery is not yet
reached). The slopes for each of the indicators were computed over the delimited periods and
aggregated into a common resilience performance index. The aggregation of components and the
weights applied rely on the methodology suggested by the OECD (Nardo et al., 2008). Consequently, the top and bottom 4% of observations were winsorized.

Conceptual framework of the economic system

2008–09
economic and
ﬁnancial crisis
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Macroeconomic
resilience

This system looks at the macroeconomic
evolution and assesses several macroeconomic
aggregates, such as production level, investments, as well as an indicator assessing the
value added of the construction sector.

Firms’ resilience

This system focuses on the dynamics of capital
and reflects the survival rate of enterprises.

Labor market
resilience

This system focuses on another fundamental
factor of production, namely labor, and assess
the level of labor productivity

Financial-banking

This system refers to financial accessibility, as
well as financial stability

Economic
system

Assessing the resilience performance of the economic
system: indicators used and periods considered
Territorial
level

Source

Resistance
interval

Recovery
interval

NUTS2

ARDECO

2008–2009

2009–2011

NUTS2

ARDECO

2008–2009

2009–2015

Real GVA construction per capita (2015 prices,
PPP)

NUTS2

ARDECO

2008–2013

2013–2017

Firms Survival rate of firms: number of enterprises
(Constructions) created in year (t-2) that survived to (t) divided by
the number of “births” of enterprises in t-2
(percentage), 2008-2017

NUTS0

Eurostat

2008–2011

2011–2017

Labor market GDP divided by the number of working hours

NUTS2

OECD

2008–2009

2009–2010

Financial-banking Bank z -score: The probability of default of a
country’s commercial banking system. The
indicator was rescaled after normalization.

NUTS0

World Bank

2008–2017

Credit to government and state-owned
enterprises (%GDP): ratio between credit by
domestic money banks to the government
and state-owned enterprise and GDP. The
indicator was rescaled after normalization.

NUTS0

World Bank

2007–2012

Subsystem Indicator description
Macroeconomics- Real GDP per capita (2015 prices, PPP)
production
Real GFCF per capita (2015 prices, PPP)

2012–2017

Note: Both NUTS0 and NUTS2 indices include all the indicators. For the NUTS2 level index, the country level values
were used for every region.

Assessing the resilience performance of the economic
system: indicators used and weights
Indicator

Resistance

Recovery

Resistance
and recovery

Real GDP per capita

Resistance

0.217

0.112

Real GFCF per capita

Resistance

0.086

0.045

Real GVA construction per capita

Resistance

0.192

0.102

Survival rate of firms

Resistance

0.030

0.081

Labor market productivity

Resistance

0.203

0.082

Bank z-score
Credit to government and state-owned
enterprises (%GDP)

Resistance

0.090

0.039

Resistance

0.182

0.102

Real GDP per capita

Recovery

0.213

0.066

Real GFCF per capita

Recovery

0.193

0.074

Real GVA construction per capita

Recovery

0.189

0.084

Survival rate of firms

Recovery

0.059

0.078

Labor market productivity
Credit to government and state-owned
enterprises (%GDP)

Recovery

0.200

0.063

Recovery

0.145

0.071

1.000

1.000

Sum

1.000
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Overall economic resistance
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An overall lower economic resistance on the western fringe of the EU
The regions that showed the lowest level of resistance are those from Ireland, Great Britain, Spain, and
Sweden, as well as those (globally well-connected) that accomodate capital regions from East-Central
countries. On the contrary, the regions that showed an above-median resistance are those in the continental western Europe (most regions in France, Germany, Belgium, and Austria), but also some post-socialist
regions, particularly from Bulgaria and Slovakia.
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Overall economic recovery
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An overall lower economic recovery in southern and south-eastern parts of the EU
The recovery process turned out to be a rapid one in most regions of Germany, Austria, Belgium, Sweden
and Ireland. The lowest values of the recovery index were registered in the regions of the Mediterranean
countries, such as Portugal, Spain, Italy, Greece, countries whose recovery has been slow during the latest
major economic crisis. In the countries of Central and Eastern Europe, the recovery process had a medium
to low speed, the lowest values of the index being registered in Romania and Bulgaria.
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Overall economic resilience performance
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Overall economic resilience at European regional level
The overall economic resilience at the regional level proved to be the highest in the regions of Germany,
Austria, Belgium, Slovakia and Czech Republic. Values of near-average resilience index were registered in
the regions of France, Sweden and Finland. In the group of the Mediterranean countries, Spain and Portugal proved to be the least resilient. Within the Central and Eastern European countries, the regions in
Romania had the lowest values of the overall resilience index, while Hungary and Bulgaria registered
values above the European average.
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Typology of overall economic resilience
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Typology of overall economic resilience at European regional level
The analysis of the typology of resilience from the perspective of resistance and recovery highlighted the four
groups of regions and the existence of interregional inequalities. The regions with above-average levels of
both resistance and recovery were mostly found in Germany, Austria, Belgium, Czech Republic, Slovakia,
Estonia, Denmark, South-Eastern France, Southern Finland and the capital region of Poland. Most regions
that showed higher levels of resistance but lower recovery values are found in France, Hungary, Bulgaria,
Central and Southern Italy, Southern and Eastern Romania, Northern and Eastern Poland. Regions with high
levels of recovery, but less resistant, are found mainly in Sweden, Finland, Lithuania, Southern Poland, much
of Ireland and the United Kingdom. The regions that registered values below the European average both in
resistance and in recovery are found in Portugal, Spain, Latvia, Slovenia, Northwestern Italy, Northwestern
Romania, Eastern Great Britain and the Central-Western part of Poland.
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Environmental (protection) resilience

E

nvironmental protection (EP) and economic performance can be seen as either competing
objectives with inevitable trade-offs between them, or, on the contrary, as convergent and
compatible development pillars (Skovgaard, 2014). Overall, the economic crisis negatively
affected the place of environment on the list of EU countries’ priorities, as incentives to develop a
greener economy have weakened. Nevertheless, some countries strengthened efforts to achieve
low-carbon economic development and environmental sustainability during the crisis (OECD,
2009). Measuring change in environmental policies is rather difficult, but achievable. One
solution would be to consider changes in budgetary allocations such as national expenditure on
EP and investments in EP as key indicators of the commitment to existing environmental policies,
and the potential impact of economic recession on the environment (Lekakis and Kousis, 2013).
They can highlight changes in environmental policies and can be associated with certain dynamics of environmental quality indicators. Maintaining the budgetary allocations during a crisis or
returning to the previous allocation immediately after the crisis demonstrates resilience and
efficiency of environmental policy and contributes to reducing pollution, greening the economy
and transitioning to a low-carbon society.

2008–09
economic crisis
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Environmental protection resilience

EP Investments
Budgetary
allocations

National expenditure
on EP

Environmental
policy change
Reducing pollution
Environmental
quality
indicators

Environmental transition
Greening the economy

Dimensions composing environmental protection resilience
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EP expenditure includes measures to prevent,
reduce and eliminate pollution and other types
of environmental pressure. From 2008 to 2011,
at the EU28 level, the national expenditures on
EP decreased by 5.4% while the GDP had a drop
of only 2.3%, suggesting that EP was more
affected compared to other sectors. In the same
period, EP investments, which include the costs
to create new resources or technologies,
decreased by more than 9%, but so did the total
investments. Nevertheless, while the total
investment surpassed the pre-crisis level in
2016, the EP investments did not recover yet.
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Note: both indicators shown as percentage of the 2004 values. Original
measurement unit for both indicators has been the percentage of GDP.

Resilience Index
Lowest

0.32 - 0.41
0.42 - 0.58
0.59 - 0.63
0.64 - 0.76

Highest

0.77 - 1.00

In terms of EP expenditure and investments, the most resilient countries were
newer EU members (such as Bulgaria,
Estonia and Croatia), where most of the
funding came from EU cohesion funds,
but also France or Italy where the
funding from national budget was higher.
The least resilient were Hungary and
Austria, countries which considerably
reduced EP budgetary allocation.
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Resistance index
Lowest

0.00
0.01 - 0.46
0.47 - 0.68
0.69 - 0.81

Highest

0.82 - 1.00

Resistance index shows the differentiation between countries that had a steep
diminish of their investments (Hungary,
Czech Republic, Slovenia and Latvia)
and countries that had a smaller
decrease or even an increase in both EP
expenses and EP investments during
the crisis (Bulgaria, Portugal and
Denmark).
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Recovery index
Lowest

0.00
0.01 - 0.48
0.49 - 0.59
0.60 - 0.76

Highest

0.77 - 1.00

The recovery phase included a variety of
situations. For instance, Austria which
had some of the highest shares of EP
expenses before the crisis did not
recover completely to the previous level.
However, the least recovered country is
Lithuania. On the contrary, Bulgaria and
Croatia increased EP expenditures and
investments after 2008 (they may have
also taken advantage of EU funding
more effectively).
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Typology of resilience
Overall, there is a negative relationship
between resistance and recovery. Countries
that displayed low resistance, managed to
recover faster, compared to others that
displayed higher resistance. This shows that
most EU members remained committed to
the environmental targets and tried to maintain or regain the previous levels of EP
expenses and investments. Interestingly, the
typology resulted from crossing resistance
and recovery is rather geographically
clustered. The most resilient countries, both
during the resistance and recovery phase,
are Bulgaria and Estonia in the East (that
financed the expenditures by using EU
funds), Cyprus, France and Italy in the
Western and Mediterranean Europe
(mainly due to their national policy and
their own budgetary allocation).
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On the contrary, the least resilient countries were Austria, Belgium, Sweden, the
Netherlands, all of them being pre-crisis
leaders in the field of environmental and
climate change abatement policy. The
third cluster comprises peripheral countries that did not diminish EP expenses
very much during the crisis, nor did they
returned to previous levels (Portugal,
Spain, Romania, Greece, UK). Finally, the
fourth cluster includes Central and
Northern EU countres, which were less
resistant, but recovered well, by increasing their EP commitment (mostly new
EU members such as Croatia, Latvia,
Czechia, Slovenia and Poland).
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Institutional resilience

I

n our approach, the institutional resilience designates the ability of the system, characterized by a diversity of formal and informal institutions, to cope with change, without
collapsing, by adapting to the context. As a result, the extent to which attention is paid to
the major role of rules in society is what determines the degree of resilience of a country/region.
Institutions put emphasis on values and rules (laws/regulations/norms) that are usually associated with democratic societies – powerful and adaptable institutions. An institution is resilient if
it maintains its effectiveness over time, despite changes and shocks. Data on institutions are
usually fragmented and based on perceptions, being difficult to quantify them accurately; however, this is a widely accepted approach, often used by various international organizations and
expert groups. The analysis included only the indicators available over a longer period of time,
which allowed comparability (ante-shock analysis vs. post-shock analysis). The reported shocks
were: the EU enlargement to the East in 2004 and 2007 and the economic crisis of 2007/2008.

Conceptualisation of institutional resilience

Shock

Legal enforcement
of contracts

Measures how effectively the protective
functions of government are performed

2006-2017
-

Respect of
property rights

Compliance with them

2006-2007
2007-2011

Rule of law

Captures perceptions of the extent to which
agents have confidence in and abide by the
rules of society, and in particular the quality of
property rights, the police, and the courts, as
well as the likelihood of crime and violence

2008-2013
2013-2014

Control of
corruption

Transparency, accountability, and corruption
in public sector

2006-2014
2014-2018

Institutional
capability

Confidence in the actions of institutional
actors

2006-2007
2007-2008

Voice and
accountability

Captures perceptions of the extent to which a
country's citizens are able to participate in
selecting their government, as well as
freedom of expression, freedom of association, and a free media.

2007-2017
2017-2018

Trust in the
political system

How much people trust the political system

Note: resistance period shown in light green background, recovery period shown in dark green background.
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Time frame

2008-2012
2012-2016

Key dimensions composing institutional resilience
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Generally, high institutional resilience
is associated with an ability to absorb
shocks more easily, while the opposite
is correlated with low resistance to
vulnerabilities. At the level of European
states, the process of EU enlargement to
the East (2004 and 2007) generated
positive effects both in terms of voice
and accountability and trust in the
political system. After the onset of the
economic crisis of 2007/2008, as a result
of the measures taken to counteract it,
the involvement of citizens in society
and their trust in decision-makers have
deteriorated sharply.
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0,08 - 0,25
0,25 - 0,44
0,44 - 0,51
0,51 - 0,56

Highest

0,56 - 0,62

In the case of some older EU members
(Germany, France, Belgium, Netherlands,
Italy), the resilience is mainly dictated by
the ability of institutions to respond
promptly and effectively to shocks. In the
case of states integrated after 2004, those
who directed their resources towards
reducing the acts of corruption, by implementing on a large scale public sector
performance evaluation and monitoring
systems, recorded the highest values
(Estonia, Latvia, Romania).
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Resistance
Lowest

0.13 - 0.15
0.16 - 0.44
0.45 - 0.55
0.56 - 0.64

Highest

0.65 - 0.78

The existence of data without an obvious
trend (institutions change over a longer
period of time and they are usually much
more stable than economic indicators)
means that inter-scale variations are not
significant. Institutions often do not
respond immediately to shocks, lagging
behind when a change is expected. Shocks
must be extremely strong (profound
transformations) to lead to changes at the
level of institutions.

0

300

600
Km

0

300

600
Km

Recovery
Lowest

0.03
0.04 - 0.31
0.32 - 0.43
0.44 - 0.57

Highest

0.58 - 0.73

There is greater heterogeneity in terms of
resistance compared to recovery (East –
West divide), especially due to: trust in
the political systems, corruption, voice
and accountability, respect of property
rights. The East seems to be more
resistant, while the West has recovered
better. Recovery is usually associated with
institutional adaptability to ever-changing
contexts.
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Typology of resilience

While the typology of resilience categorizes the countries in four classes, two
main trends can be observed:
a) the Western European countries, which
are more economically developed and with
more stable administrative systems, have
below average resistance, but quicker
recovery;
b) the Eastern European countries, most of
them former communist countries, still
facing major structural problems, institutional fragility and high levels of corruption, are more resistant to the initial shock,
but slower in recovery.
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Overall, resistance is influenced by informal institutions (corruption, trust),
while recovery is rather associated with
formal institutions (property rights,
voice & accountability). The results
highlight that the EU enlargement to the
East has had a greater impact on the
institutional component compared to
the economic crisis. A possible explanation for this could lead to the need to
adapt institutions to the requirements of
the Internal Market / acquis communautaire.
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Institutional resilience
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Institutional resilience at NUTS2 level
Regarding the NUTS2 level, most of the variables that define the institutions and the governance do not
have a regional variance, being, thus, more appropriate as factors (drivers) of resilience. This can be
explained by the fact that it is not necessary to talk, for example, about the rule of law, political stability or
the integrity of the legal system at NUTS2 level.
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Typology of resilience
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Institutional resistance vs. recovery at NUTS2 level
It can be noted a certain homogeneity of the northern countries.
Most governance variables do not vary from one region to the other – for example, political stability and
rule of law are similar for all regions. At the same time, being giving the static nature of the indicators,
change is quite difficult to identify and observe, especially when we talk about public institutions.
The scaling process and the final results can be affected, mainly due to insufficient data for some regions:
• Some databases use the values from NUTS0 level at the NUTS2 level as well;
• Short time series, no annual values (every two or three years);
• There are not really many solutions in terms of how we can replace missing values.
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Institutional resistance
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Institutional resistance at NUTS2 level
Richer regions can be more affected by shocks and this can make it difficult for them to recover (more to
lose), meaning that countries and regions with high living standards can take more time to recover because
of the amount of resources lost when facing the shock. This trend is quite obvious and palpable if we look
at the last 10-20 years. Therefore, the more a region possesses, the more it will take for it to recover in the
face of adversity.
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Institutional recovery
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Institutional recovery at NUTS2 level
The North-East region of Romania has a low level of living standards, thus less to lose and can recover
faster. In this regard, another interesting aspect to ponder is how we can ensure a fast recovery to the better
developed regions as well. It is worth mentioning the fact that sometimes recovery does not necessarily
mean a well-structured government, but it can also refer to fewer resources to lose, thus a region can have a
faster recovery due to this variable.
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Resilience of governance systems

T

he resilience of the governance system represents the capacity of government / public
administration to respond effectively to shocks and stressors. In a broad sense, the government / public administration proves its resilience in relation to: the efficiency of the measures taken in conditions of crisis, the quality of the decision-making process and the strategic
vision, as well as the capacity to generate transformative policies.
From a methodological standpoint, the different visions related to governance measurement emphasize that there is no unitary and integrative approach and, therefore, the operationalization of some variables is difficult to achieve. In general, governance indicators fit better as
drivers than outcomes. Therefore, it is delicate to assess the resilience performance of governance
systems without an approach that also includes economic indicators. The variables chosen in the
resilience of the governance system provide an overview of the characteristics that may contribute
to the differences in transformation, adaptation and management of shocks that occur in the
economy.

Conceptualisation of resilience of governance systems
Government
effectiveness

Shock

Trust in
Parliament

How much people trust the Parliament.

Business
regulations

Refers to aspects such as: administrative
requirements, bureaucracy costs, starting a
business, extra payments / bribes / favoritism, licensing restrictions, cost of tax
compliance.

Government
consumption

Government
enterprises and
investments
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Captures perceptions of the quality of public
services, the quality of the civil service and
the degree of its independence from political
pressures, the quality of policy formulation
and implementation, and the credibility of the
government's commitment to such policies.

Indicates the extent to which countries
rely on the political process to allocate
resources, goods and services. When
government consumption is a larger
share of the total, political choice is
substituted for personal choice.
Measures the extent to which countries
use government investment and firms to
direct resources.

Time frame
2005-2007
2007-2018

2006-2010
2010-2016
2000-2001
2001-2017

2001-2003
2003-2018

2004-2010
2010-2017

Note: resistance period shown in light green background, recovery period shown in dark green background.

Government enterprises and investments
114

2000 = 100

The extent to which state-owned enterprises can sustain the economy is an
essential element in strengthening a
state's resilience capacity. After 1990, in
most former communist states, mass
privatizations were carried out, with
shareholders and foreign capital, in order
to streamline the input-output relationship. The moments of EU enlargement
were an engine for the adjustment of
government entreprises and investments
to the requirements of the European
Internal Market, but the same cannot be
observed in the context of the financial
crisis of 2007/2008.
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Resilience of governance systems
Lowest

0,25 - 0,35
0,35 - 0,48
0,48 - 0,59
0,59 - 0,73

Highest

0,73 - 1,00

In most European countries, there are
lower scores on recovery compared to
resistance, which indicates that governance systems, although prepared in many
cases to meet challenges, have failed to
produce absorption effects of shocks that
are strong enough.
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Resistance
Lowest

0.00
0.01 - 0.42
0.43 - 0.59
0.60 - 0.74

Highest

0.75 - 1.00

The governance resistance to shocks for
the European countries is high in most of
the cases. The highest resistance of the
governance systems is registered in
Sweden, Poland, Romania, Slovenia, and
Spain. The countries with the lowest
values of the index are Latvia, Ireland,
Greece and Italy.
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Recovery
Lowest

0.13 - 0.19
0.20 - 0.38
0.39 - 0.54
0.55 - 0.78

Highest

0.79 - 1.00

Overall, the recovery of the governance
system is fairly low. The highest recovery performance is observed for Spain,
Portugal and Sweden, while at the lower
end of recovery speed are Romania,
Slovakia and Greece.
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Typology of resilience

Most countries are either high-performing
or low-performing in both resistance and
recovery phases of resilience. The highestperforming countries in terms of both
resistance and recovery are Sweden and
Spain, followed by Slovenia and Portugal.
Also registering both high resistance and
recovery are Poland, Lithuania, Germany,
Austria and Czech Republic. The countries that have a high recovery of the
governance system, but low resistance are
UK, Ireland, Netherlands, Estonia and
Latvia.
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There is also a small number of countries
with a low recovery rate and a high resistance to shock, such as France, Finland,
Bulgaria, Romania and Slovakia. The
largest category of countries is the one
registering low values for both resistance
and recovery indexes, countries such as
Denmark, Belgium, Luxembourg, Greece,
Hungary and Italy. Although most of the
countries are grouped around the
centroid, there are some notable exceptions – countries with very low resistance
and medium to high recovery (Latvia and
Ireland), and countries with very low
recovery rates and medium to high resistance to shock (Romania and Slovakia).
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Democracy resilience

D

emocracy resilience refers to specific properties and characteristics of a social-political
system to cope, survive and recover from complex challenges and crisis (shocks) that
could lead to a systemic failure (Sisk, 2017; World Bank, 2011; UNDP, 2012). Given the
complexity of the democratic system, its resilience comprises two fundamental system requirements that also encapsulate the recent literature and policy-related discussions, as follows:
“Value” resilience (ensure and consolidate democracy’s fundamental values; empirically, democratic systems have shown themselves to be adaptable, flexible and innovative (Dalton and Shin
2014; Pew Research Center 2015)) and “Demand” resilience (a continuous demand for democracy
– diffusion of international norms and ability to pertain and be integrated in international institutions that promote and ensure the Western democracy model) (Sisk, 2017). In this conceptualization, a resilient democracy is that system, which, in the face of crisis and change (of both of internal or external origin), performs better in given economic, political and social realities, but also a
system that is highly integrated in international institutions (diffusion of international norms).

Conceptualisation of democracy resilience
System

Subsystems

Flexibility
Recovery
Adaptation
Innovation

Politics (political stability; military
interference)
Value
(Internal)

Shock

Democracy
resilience

Economy (property rights protection)

Society (press freedom; internet users)

Demand
(External)
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Indicators

International organisations / norms
and values (military
expenditure, organized crime)

Key dimensions composing resilience of democratic systems
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The following factors had the strongest
influence on democracy resilience during
the analyzed period: political stability,
press freedom, organized crime and
property rights protection. Except for
organized crime (protection), in the
period before the economic crisis there is
a degradation of all the determinants of
democratic resilience. This dynamic
reflects the declining capacity of the
democratic system in the EU to
withstand a shock, which has been
confirmed by the resistance index.

One possible explanation is the general deterioration of the institutional climate in the pre-crisis period in
the EU. Although frequently fluctuating, after 2009 (2014–2015 were the critical years), the general positive
evolution of the democracy resilience drivers contributed to better recovery, especially for the EU Eastern
and Southern countries.

Resilience index
Lowest

0.00 - 0.01
0.02 - 0.30
0.31 - 0.43
0.44 - 0.57

Highest

0.58 - 0.75

When it comes to democracy, the resilience
index shows that countries in Eastern
Europe are more resilient than the ones in
the Western part of Europe, considering
that the first 10 most resilient countries
(Malta, Portugal, Slovenia, Slovakia,
Hungary, Latvia, Greece, Spain, Romania
and Croatia) include only two older
member states – Portugal and Greece,
which are amongst the least wealthy out of
the EU-15.
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Resistance
Lowest

0.00 - 0.02
0.03 - 0.34
0.35 - 0.45
0.46 - 0.56

Highest

0.57 - 0.70

A core-periphery model emerges: the Northern countries (Denmark, Finland, Sweden)
and the stable democracies (Belgium, the
Nederlands, France) displayed better resistance. Similar scores exist in the small CEECs
(Slovakia, Czech Rep., Hungary, Estonia and
Latvia), which are also more advanced in
democracy and have a better institutional
climate. Poland, Romania, Bulgaria, Italy and
Spain had a lower resistance because of their
weaker institutional systems.
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Recovery
Lowest

0.00 - 0.02
0.03 - 0.11
0.12 - 0.26
0.27 - 0.67

Highest

0.68 - 1.00

A first group of countries had a
low/medium resistance to the impact of the
crisis, but instead recorded a high/medium
recovery performance (e.g. Romania,
Bulgaria, Italy, Spain, the Netherlands or
Sweden). A second group is that of
countries that stayed in the same category
or close to the EU average (Poland,
Hungary and Czech Republic). In general,
recovery performance was higher in Southern and Eastern Europe.
0
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Typology of resilience
There are no specific correspondences to
link the recovery with the countries’
development model. However, the developed countries manifested a higher resistance of the democratic system to the
economic crisis than the less stable economies in the south and east, which, in turn,
recovered much faster than the more
developed countries in the north (and
center). As such, with few exceptions,
there a geographic pattern can be identified, with two axes: East – South (with
high recovery performance, whether they
had low or high shock resistance) and
West – North, more concentrated (with
stable democratic systems and low recovery scores).
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The geographic clustering of EU’s members according to their democracies’
resilience to the economic crisis follows a
core-periphery model, with few exceptions. For instance, Estonia is aligned with
the more developed democracies in the
north due to the higher quality of its
institutional framework, having a high
resistance and a low recovery level. On the
contrary, a developed democracy as that
of Italy has performed similarly to eastern
countries, because its lower quality of
institutions. Overall, the more stable the
democracies, the higher their resistance to
crisis, and therefore a lower recovery rate
(since there is nothing or too little to
recover from).
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Overall resilience performance

T

he aggregate resilience index measures the performance of all subsystems included in each
thematic group. The steps followed in designing the aggregate resilience index are similar to
those described in the methodology corresponding to the thematic indices. Nevertheless, the
aggregate index only includes a selection of the indicators used in the computation of thematic resilience indices.
As already described in the previous sections, the projection of average for each of the indicators in part helped us to delimitate the periods corresponding to both resistance and recovery (see the
table below).

Assessing the overall resilience performance:
indicators used and periods considered
System/ subsystem

Indicator name

Source

Shock considered

Macroeconomics

GDP per capita

ARDECO

Economic crisis

2008–2009

Recovery
interval

2009–2011

Macroeconomics

Investments

ARDECO

Economic crisis

2008–2009

2009–2015

Macroeconomics

GVA construction

ARDECO

Economic crisis

2008–2013

2013–2017

Business

Firm survival

Eurostat

Economic crisis

2008–2011

2011–2017

Labor market

Productivity

OECD

Economic crisis

2008–2009

2009–2010

Financial-banking

World Bank

Financial crisis

2008–2017

–

World Bank

Financial crisis

2007–2012

2012–2017

WGI

Economic crisis/
European integration
Economic crisis/
European integration
Economic crisis /
European integration
Economic crisis /
European integration
Economic crisis
Economic crisis

2007–2017

2017–2018

2008–2012

2012–2016

2006–2010

2010–2017

Society

Banking system
default probability
Credit to government
and SOE
Voice and
accountability
Trust in the political
system
Government
investment
Risk of poverty

Society

Count on to help

Gallup

Individual

Life satisfaction

EC Europa

Democracy / Social

Organized crime

WEF

Financial-banking
Institutions
Institutions
Governance system
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Resistance
interval

Eurostat
Fraser Institute
Eurostat

Democracy / Soc ial

Political stability

WGI

De mocracy / Social

Press freedom

Freedom House

Democracy /
Economic

Property rights

PRA

Ukraine crisis / refugees
crisis
EU Enlargement
EU enlargement /
Financial crisis
Ukraine crisis / refugees
crisis

2007–2013

2013–2018

2010–2013

2013–2016

2007–2013

2013–2014

2010–2018

–

2006–2009

2009–2013

2007–2018

–

2010–2015

2015–2018

After setting the time intervals, the slopes were estimated for each of the indicators over
the periods considered in the previous step. The normalization and aggregation of the components
of the index rely on the principal component methodology described by Nardo et al. (2008). The
table below shows more details about weights used in index construction.

Assessing the overall resilience performance: indicators used and weights
Resistance performance index
GDP per capita
Investments
GVA construction
Firm survival
Productivity
Banking system default probability
Credit to gov. and state - owned enterprises
Voice and accountability
Trust in the political system
Government investment
Risk of poverty
Count on to help
Life satisfaction
Organized crime
Political stability
Press freedom
Property rights
GDP per capita
Investments
GVA construction
Firm survival
Productivity
Credit to gov. and state - owned enterprises
Voice and accountability
Trust in the political system
Government investment
Risk of poverty
Count on to help
Life satisfaction
Political stability
Property rights
Sum

Component

Resistance

Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Resistance
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery

0.057
0.047
0.067
0.058
0.070
0.059
0.057
0.087
0.069
0.063
0.058
0.078
0.024
0.046
0.069
0.037
0.056

1.000

Recovery

Resilience

0.103
0.084
0.069
0.074
0.079
0.079
0.067
0.079
0.024
0.048
0.030
0.078
0.095
0.092
1.000

0.041
0.024
0.037
0.045
0.025
0.016
0.035
0.042
0.047
0.028
0.033
0.047
0.031
0.016
0.025
0.028
0.023
0.022
0.037
0.035
0.028
0.037
0.034
0.022
0.035
0.037
0.021
0.026
0.050
0.037
0.038
1.000

Note: For the indicators which did not display a tendency to recover in the aftermath of shocks, we considered that the recovery period covers the entire
post-shock period.
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Overall resistance
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Multishock resistance – a random spatial pattern
The overall resistance (including multiple shocks) displays a non-homogenous spatial pattern, with
important differences among regions belonging to the same country. At the same time, one cannot notice a
general pattern at EU level. The least resistant regions are concentrated in most of Spain, Hungary and
Ireland, with several spots in the Great Britain. The most resistant regions are also randomly located, with
a concentration tendency in the Eastern Europe, where the explanation may reside in a lower exposure to
shocks.
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Overall recovery
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North-South and East-West divide
Compared to the resistance index, the recovery index create a more concentrated spatial pattern: NorthSouth and East-West divides are noticeable. Differences in performance are more present between countries than between regions, as the recovery is highly related to the quality of the response, which is mainly
shaped by the national policies. While France displays a rather unexpected low recovery, the higher values
are concentrated in the Central, Northern and Western parts of the Europe. At the same time, Eastern and
Southern Europe recorded low or medium values of resistance index.
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Overall resilience performance
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Multishock resilience – a clustered spatial pattern
The resilience index, which integrates both resistance and recovery, creates some interesting spatial
clusters at the level of Europe. Overall, the least resilient regions are concentrated in Spain, Portugal, in the
eastern part of France, as well as in Poland, Hungary and Ireland. At the same time, the most resilient
regions are concentrated in the Central Europe, including Slovakia, Czech Republic, Austria and most of
Germany (especially the southern part) as well as in Belgium and Estonia.
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Typology of overall resilience
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Many high resistance-low recovery regions – a need for timely responses
The final resilience typology based on multiple shocks displays a quite similar spatial pattern to that
illustrated by the map on the left. Nevertheless, some different nuances can be spotted. One interesting
difference compared to the previous map is recorded by the regions with low resistance, followed by high
recovery: eastern part of Spain and Madrid region, Paris Region, Great Britain, Ireland, Sweden, Lithuania
as well as many regions in central Europe.
While the most resilient regions according to the previous map record both high resistance and
high recovery, the last intermediate category (high resistance – low recovery) displays an interesting
pattern. This situation is specific to a wide range of regions and countries: eastern countries (Poland, Romania, Bulgaria); southern countries (Portugal, Italy); several regions in Germany, Denmark and the Netherlands as well as the entire Finland. For this category of regions, the quality and the timing of the national or
regional response is crucial for the resilience performance to future shocks.
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PART II
RESILIENCE CAPACITY

T

he resilience capacity assesses the general pre-shock capacity of a country or region to
resist and bounce-back or even bounce-forward from a crisis. It implies to identify and to
measure the conditions or driving factors that are hypothesized to position the
country/region to respond and recover better (Foster, 2011). It can comprise three different dimensions: absorptive, adaptive and transformative capacity. Absorptive capacity is used to minimize
exposure to shocks and pressures by applying preventive measures and appropriate coping strategies to avoid or diminish the negative impacts. Adaptive capacity adds proactive and knowledgebased choices that imply a good understanding of the mechanisms of change. Finally, transformative resilience is driven by complex governance mechanisms and community networks, policies
and regulations, infrastructure etc. that enable systemic changes (TANGO, 2018).
The scientific literature uses an enormous number of indicators as proxies for resilience
capacity. One can consider it as an “ill-structured” problem, meaning that there is no single
solution, formula or set of indicators that can illustrate the capacity of territories to be resilient.
Therefore this atlas proposes a structure of indicators integrated into a general resilience capacity
index that can be relevant in this case but it should not be taken as a final product/outcome as it
could be completed in the future with other relevant drivers.
Nevertheless, in the context of our approach, resilience capacity can be considered a
predictor for (future) resilience performance. It also comprises multidimensional drivers that are
potential indicators for the ability of the regional or national system to resist and recover. It is a
top-down approach that is useful as it applied similar and homogenous indicators for all regions
which makes possible common interpretations or comparisons and the replication of the model to
other scales or territories.
The conceptual framework grounding the Resilience Capacity Index
Economic drivers

Democracy drivers

Resilience performance

Ins�tu�onal drivers
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Individual & society drivers

The conceptual framework grounding the resilience capacity analysis is highlighted in the figure
above. This has been operationalized by following a two-step methodological approach, as follows:

1. Selecting the significant drivers explaining the resilience capacity
While the Resilience Performance Index was designed to measure the behavior of different
systems in the wake of shocks, the Resilience Capacity Index takes a step further in order to
explain this different behavior across EU regions. Therefore, the Resilience Performance Index, as
well as the two embedded components (resistance and recovery) were modeled in order to find the
significant drivers that may explain the variant resilience capacity across regions. The following
econometric model was estimated:
=

+

∑

,

+

+

+

,

, ui =

∑

,

+ εi

where Resiliencei represents the value of the resilience index for region i, Xi includes a set of potential determinants that have been added in the model to explain resilience, Ci are the country fixed
effects which account for the unobservable time invariant effects specific to each state, and εi is the
residual term. Given that spatial dependence was shown to be an issue, a spatial lag of the dependent variable was also included, as well as a spatial error term (in the models where the spatial lag
was not sufficient to solve the spatial dependence of errors). Thus, ωi,j is an element of the spatial
matrix Ω of dimension R × R. Besides the model explaining the Resilience Performance Index, the
same potential determinants were also tested in alternative models that separately explain its
resistance and recovery components. The specification is similar to that presented in the equation
above, except for the dependent variable.

2. Designing the Resilience Capacity Index by aggregating the significant drivers
As derived from the scientific literature on resilience, a total of 31 potential drivers were tested.
The correlation matrix has guided us in choosing the variables that should not be included simultaneously in the model to avoid possible multicollinearity problems. One needs to mention that
the same determinants were included in each of the three models, namely the one explaining the
Resistance Index, the Recovery Index and the Resilience Performance Index. Following the
econometric analysis, 11 drivers were finally selected and their full description can be found in the
table from page. 81. Once the drivers were shown to be significant in explaining the resilience
performance, following the cross-section analysis, the Resilience Capacity Index could be replicated in dynamics, according to data availability (2007–2017). Similar to the Resilience Performance Index, the aggregation of the 11 indicators included in the Resilience Capacity Index was
carried out by using the principal component analysis. The weights applied were computed
following Nardo et al. (2008) and can be consulted in the table from page 81.
Finally, the cartographic expression of resilience capacity brings valuable insights into the territorial similarities and dissimilarities, highlighting groups of regions that confront issues that have to
be addressed. Therefore, illustrating resilience capacity through maps could serve policy making by
indicaing the priority areas for intervention.
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Resilience drivers

F

rom a theoretical standpoint, drivers of resilience are structural characteristics, processes
or other determinants that provide impulse or motivate the capacity of a territorial system
to bounce-back and regain its status or even a better one after a significant perturbation.
Some approaches differentiate between systems’ internal variables of resilience and external
drivers that come from higher scales (Walker et al., 2012). In our view, drivers include all relevant
explanatory factors that contribute to better shock absorption, adaptation and transformation of
regional and national systems. However, resilience drivers may vary depending on the nature of the
system at stake, as well as on the nature of the shock. When referring to urban resilience, Esteban
(2020) differentiates five types of resilience drivers, wihtout ranking them (human, social, institutional, economic and environmental capitals), while for the case of the 2008–09 economic crisis,
scholars argue that factors related to the well-functioning of markets matter the most. Nevertheless, exploring comprehensive sets of multidimensional variables that are supposed to drive resilience has the advantage of offering a more integrated image of the issue at stake.
This section reports on the 11 resilience drivers that have been indicated by our analysis to
be significant (see the figure and table below), and maps five of the most important of them. The
final purpose of assessing and analysing resilience drivers is to give insights on those indicators
that could guide decision-makers to plan for more resilient regions or nations.

Economic drivers

Institutional drivers

Economic concentration

Property rights protection

Productivity

Voice and accountability

Human capital and innovation

Government effectiveness

Democracy drivers

Individual & society drivers

Political stability

Count on to help

Organized crime

Internet users

Press freedom
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Weights of variables included in the Resilience Capacity Index
Variables

Description

Count on If you were in trouble, do you
to help have relatives or friends you
can count on to help you
whenever you need them, or
not?

Unit

Geographical
scale

Source
database

Weights

Average used
for testing
drivers

Percentage
of YES

NUTS0

Gallup

0.111

2006–2008

Economic Herfindahl–Hirschman Index
concentration (the higher the scores, the
higher the concentration)

Index

NUTS2

ARDECO

0.120

2005–2007

Government Government effectiveness
effectiveness

Score -2.5 to
2.5, 2.5 best

NUTS0

WGI

0.076

2005–2007

NUTS2

Eurostat

0.071

2005–2007

%

NUTS0

Gallup

0.081

2005–2007

Score 1 –7

NUTS0

WEF

0.080

2005–2007

Human capital Persons with tertiary
education (ISCED) and/or
employed in science and
technology
Internet users

Internet users (%)

Organized Organized crime
crime

% of active
- population

Political
Stability

Political Stability, absence
of violence, including
terrorism

Score -2.5 to
2.5

NUTS0

WGI

0.104

2005–2007

Press
freedom

Components included A =
Laws and regulations that
influence media content; B
= Political pressures and
controls on media
content; C = Economic
influences over media
content; D = Repressive
actions

Rescaled,
1–100, 100
most free

NUTS0

Freedom
House

0.079

2005–2007

Productivity

Real GDP in PPP
(constant 2015 prices)
divided by the number of
working hours

Real PPP
per capita

NUTS2

ARDECO

0.088

2005–2007

Property
rights

Property rights protection

Score 0 –10

NUTS0

PRA

0.095

2007–2008

Voice and accountability

Score -2.5 to
2.5, 2.5 best

NUTS0

WGI

0.095

2005–2007

Voice and
accountability

Notes: repressive actions refer to killing of journalists, physical violence against journalists or facilities, censorship, self-censorship, harassment,
expulsions, etc. Scor 1–7 for organized crime should be interpreted as follows: 0–worst, 7 = best. Score 0–10 for Property rights should be
interpreted as follows: 0 = worst, 10 = best.
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Economic concentration (2008)
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Economic concentration diminishes resilience capacity
Economic concentration was measured using Herfindahl-Hirschman Index (HHI). Higher values of HHI
indicate a higher level of concentration. HHI values have been overlapped with performance index values.
Higher values of HHI are correlated with lower level of performance index. The regions with more concentrated economy – East and South of EU – have a lower resilience capacity. Extreme variations between the
regions inside the same country can be observed in the countries located in South-East, South and NorthWest of EU.
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Human capital (2008)
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The mosaic of talent in European Regions
Regional performance on human capital shows a significant degree of variation of both within and between
countries with very high ratios between best and worst performing region for several countries. Best
performing regions are located in Western, Central and Northern European countries (e.g., Netherlands,
Germany, Belgium or Denmark). Lowest performing regions are located in Eastern Europe, and in the
extreme South. Extreme within country variation is found in Hungary, Bulgaria, and Romania, whereas
most countries exhibit a wide but gradual variation within regions (e.g., Spain, Italy).
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Regional productivity (2008)
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Productivity as a key factor of resilience capacity
Productivity, as one of the main determinants of living standards, can impact the level of resilience of a
region in terms of its association with economic efficiency, innovation, specialization, the existence of
mechanisms to ensure an appropriate response to challenges of any kind, including when shocks or crises
occur. At the level of the European Union, a high degree of heterogeneity can be observed in terms of
regional average productivity, with a strong correlation between these levels and the degree of economic
development of the regions.
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Government effectiveness (2008)
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An effective government is an important
factor when shaping the regional reactions
to challenges and crisis, playing a fundamental role in both promoting and achieving resilience at all levels. Hereof, our
analysis reveals that high-quality governments are associated with more resilient
regions, underlying consistent discrepancies between regions in Northern and
Western Europe versus the less developed
East and South.
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* This map displays NUTS0 data disaggregated at NUTS2

Organized crime (2008)
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As criminal activities and organizations
exert great pressure on the safe and
sustainable economic development of
countries and regions, the governments’
capacity to control the organized crime
becomes pinnacle in fostering their
resilience. At European level, the analysis
indicated a robust link between the more
resilient regions and the capacity of
governments to tackle organized crime,
with the Eastern and Southern regions
being the most vulnerable.
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* This map displays NUTS0 data disaggregated at NUTS2
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Resilience capacity dynamics

R

esilience capacity is influenced by various drivers that can alter its trajectory in time. Its
evolution is usually slow, but it can be affected both negatively and positively by major
shocks such as the 2008–09 economic crisis. The positive upward trend of EU28 during
recovery is mainly due to the dynamics of the index in Eastern and Southern Europe, which
compensates for the downwards in the trend of the western part of the continent. After a relative
stability in the first two years, there is a clear increase in 2010 comparing to 2009, followed by a
slightly decreasing trend. The effect of the compensation is noticeable in the recession period
when the increase is owed to the eastern regions upward trend, and after 2010, when the variations in the EU28 index became insignificant, although there are notable variations at the level of
each region. Western Europe reports values above the EU28 average, being the only region that
has a downward trend, as well as the highest variations in the analyzed period. The region has the
strongest resilience capacity during the resistance period, and it preserves it until 2014, followed
by a period of relative decrease. Being consistently above the EU28 average, Northern Europe
registers the highest values for the Resilience Capacity Index at the end of the analyzed period and
presents high stability after 2010. Southern Europe displays an upward trend of the Resilience
Capacity Index but remains below the EU28 average. After a fall in 2008–2009, starting with 2010
it shows good performance in recovering from the level registered in 2007. Eastern Europe also has
values below the EU28 average. There is an increasing evolution for the entire period, with a high
positive slope in 2007–2010, followed by a slight decrease after 2010. For Eastern Europe, the lack
of available data made the analysis possible only for Poland, Lithuania, Czech Republic, Romania
and Hungary.

Change in Resilience Capacity Index at EU level

Northern Europe

0.65

Western Europe

0.60

EU28

0.55

Southern Europe

0.50
0.45

Eastern Europe
2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

0.40

Notes: Northern Europe – Denmark, Sweden, Norway, Finland, Estonia, Letonia, Lithuania, Great Britain; Western Europe – Germany, Austria,
France, the Netherlands, Belgium, Luxembourg; Southern Europe – Spain, Portugal, Italy, Croatia, Slovenia, Malta, Greece, Cyprus; Eastern
Europe – Poland, Czech Republic, Slovakia, Hungary, Romania, Bulgaria. As mentioned above, for some countries the data is missing.
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Resilience Capacity Index before crisis (2008)
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A core-periphery pattern
At EU level, there is a high degree of heterogeneity among countries. The Western and Northern European
regions have a higher resilience capacity compared to Eastern and Southern Europe – the developed countries have a higher resilience capacity than the emerging economies. Certain homogeneity can be observed
at country level: each countrie’s regions have about the same resilience capacity, except for the regions that
include the capital cities or other economically developed urban centers.
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Change in Resilience Capacity Index between 2008 and 2017
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Narrowing the gap: the East and South gets closer to the North and West
The highest decrease of the resilience capacity is shown by Greece, in an otherwise homogenous Southern
Region. For the Northern European countries, the resilience capacity remains almost unchanged in 2017,
compared to 2008. For the Western countries, there are small variations in the index values, the exception
being Germany, which also reports a higher regional heterogeneity. Overall, in the Eastern European countries, the highest increase in the resilience capacity can be observed especially in Romania, Czech Republic
and Lithuania, which tend to narrow the gap between them and more developed EU members from the
West or North.
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Change in Resilience Capacity Index during resistance period (2008-2009)
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Over the resistance period, the Southern
European countries were hit the hardest by
the crisis; their resilience capacity has
considerably diminished, revealing their
vulnerability and lack of robustness when
facing an economic crisis. At the other end,
other countries have managed to improve
their resilience capacity. The best results
seem to be displayed by some of the Eastern
countries, such as Romania, Poland and the
Czech Republic.
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Change in Resilience Capacity Index during recovery period (2009-2017)
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The Eastern and Southern Europe regions
are the most heterogeneous, Poland and
Greece reporting the highest decline. For the
Eastern Europe, there is mainly a positive
trend in the recovery period, with Romania,
Bulgaria and the Baltic states leading the
way. In the same line, in the Southern
Europe there is a general positive trend, with
Portugal and some regions in Spain and Italy
standing out. The countries in the Western
Europe have the slowest recovery and the
Northern countries are registering relative
constant evolutions.
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Capacity ‒ performance relationship

T

his section delivers results on the relationship between resilience capacity of the EU
regions (measured by the Resilience Capacity Index) and the actual performance of the
systems (measured by the Resilience Performance Index). Results clearly reveal a positive
correlation, confirming that the higher the resilience capacity of regions (according to the
Resilience Capacity Index), the better the performance of the regions during the shocks. This
result complies with our expectations and confirms the validity of the Resilience Capacity Index
since the determinants included in the index were selected according to their statistical significance in explaining the systems’ performance over the analysed shock (assessed by the Resilience
Performance Index).
Whether we analyze the pre-shock period (2007‒2008), the post-shock period
(2010‒2017), or the entire period (2007‒2017), the index that measures resilience capacity seems
to be associated with a better performance of systems captured by the Resilience Performance
Index during the Great Recession. This result is also validated when the Resilience Performance
Index is correlated with the resilience capacity separately ‒ before and after the shock.
The relation between the Resilience Capacity Index (average values 2007‒2017)
and the Resilience Performance Index
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Interestingly, when the Resilience Performance Index is divided into its two distinct
components, namely resistance and recovery, the positive association does not seem to hold for all
the regions during the pre-shock period. Particularly, it seems that not all the regions characterized by a higher resilience capacity before the shock managed to better resist when the crisis actually emerged. For instance, despite a high resilience capacity, as measured by our index, Ireland
showed poor resistance to the crisis. On the other end, Romania overperformed, despite the low
resilience capacity. One explanation for this finding might be that the selection of drivers was
mainly based on their significance in explaining the overall performance, which is actually the
main aim of the Resilience Capacity Index.
Unlike the Resistance Performance Index, faster recoveries also seem to be associated
with higher values of the Resilience Capacity Index. The revealed positive correlation clearly hints
that the better the resilience capacity, the higher the chances for the regions to react more effectively in front of an unforeseen shock.
However, even if the Resilience Capacity Index can provide some suggestive clues
concerning the vulnerability of certain systems to eventual shocks, we need to keep in mind its
limitations. More particularly, our analysis is based on the dynamics of systems in the wake of a
financial-economic shock, such as the one from the late 2000s. Its specific characteristics and the
way of designing the resilience index (which assess the dynamics of all regions by looking at the
EU average) might drastically limit the power of our instrument to reflect the vulnerability of
regions to some other future shocks (especially those of a different nature, such as health shocks).
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PART III
CASE STUDIES

T

he 2008-09 economic and financial crisis or the EU enlargement received a greater attention and editorial space during the elaboration of this atlas. However, during the past year
two major disruptions shook the world, the daily life, and the public discourse in ways we
have never witnessed before. Both disruptions will play a critical role in the following decade, and
while we are not yet able to predict their long-term impact, we considered necessary to allocate
case studies meant to provide a better understanding of the implications and repercussions of such
events.
The first disruption is represented by the constant increase in frequency of the heat waves,
a clear expression of the climate change affecting the planet. While this disruption manifested
continuously during the last decades, no proper attention was given until the 2021 climate reports
of UN. According to these reports, the frequency and intensity of heat waves will continue to rise
during the following years. To this end, we considered that a better understanding of such type of
events is mandatory in order to enhance the preparedness of local and national actors.

European summer heat wave of 2003
A case study detailing the medium and long-term impact of the 2003 heat wave
corroborated with the magnitude and the intensity of the shock was developed.
It should be mentioned, nevertheless, that if 2003 was to that point the hottest
year in Europe (at least, since 1500), that record was broken several times since.
What seemed only isolated events in the past, will become ordinary in the
following decades. In the analysis of heat waves impact, the tremendously high
number of losses of human lives, as well as the medium and long-term impact
upon agriculture must be taken into account, besides the immediate economic
cost. The case study highlighted extremely concentrated effects on Central and
Southern parts of the continents, although minor to moderate impacts could be
observed throughout all regions.
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The second disruption is embodied by the COVID-19 pandemic, which represents the biggest
health-related shock since 1918. At the moment of writing this atlas, the COVID-19 pandemic is still
ongoing, and while several sectors are currently resuming (partially or totally), it is difficult to
predict when the pandemic will end. Due to this limitation it is currently extremely difficult to
evaluate the resilience performance of the territories affected by the shock. However, several studies
which took place during the project lifetime helped us understand the initial impact and the first
reaction of local communities.

Wellbeing during pandemic in Romania
This case study focused on wellbeing during the pandemic period in Romania.
Data has been collected during the second pandemic wave (November 2020) at
individual level, with a sample of 1201 respondents that is representative for
Romania’s population. The analysis was based on the items and the aggregated
score of the Wellbeing index developed by the World Health Organisation
(World Health Organization, 1998). The case study highlighted, among other
aspects, noticeable gender differences in wellbeing values.

Tourism and the COVID-19 pandemic: the case of Romania
This case study focused on what represented, without a doubt, the most
impacted economic sector during the pandemic – tourism. Worldwide, the year
2020 recorded the most dramatic fall in the number of visitors in the history of
the modern tourism, with YTD changes varying from -68% to -84% depending
on the tourism macroregion. Several attempts of measuring the international
and macroregional impact were conducted, but giving that the pandemic still
affects a large part of the global economies and the recovery process is unequal,
such attempts have only a limited practicality. This case study focused on the
impact that the pandemic had at local level on Romanian tourism destinations
and on the seasonal changes that occurred between 2019 and 2020. Despite the
overall negative impact of the pandemic, the destinations that had little to
almost no tourism activity, proved to be the most capable to recover from the
shock, being advantaged by the new preference of the tourists for destinations
less predisposed to gathering large masses of tourists.

Social media & compliance with COVID-19 preventive
measures
The last case study investigated the extent to which people complied with the
preventive measures and the factors that influence the compliance in order to
identify the correct measures that local and regional authorities should take for
increasing the ability of communities to face the pandemic. Applied on the
metropolitan area of Cluj-Napoca, it is one of the first studies of this kind
conducted in Romania. Results underline the important positive effect of
specialized journals/websites, TV and official press releases on compliance with
the preventive measures, but also the significant negative effect of social media.
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European summer heat wave of 2003

T

he heat wave event of 2003, arguably the hottest year in Europe up to that point (at least,
since 1500), coupled with severe draught, affected more than 100 million people across a
third of the European territory and cost at least EUR 8.7 billion (European Commission –
DG ENV, 2012; Stott et al., 2004). The death toll was estimated to exceed 72 000 (EMDAT, 2021).
The elderly population was particularly susceptible to the heat, as were those who were chronically ill or isolated from sources of aid. The heat was particularly severe in France, where the
temperature remained around 37 °C for more than a week in August in some areas. The disaster
was one of the ten deadliest natural disasters in Europe for the last 100 years and the worst in the
last 50 years. Agriculture was the most affected sector, as the extreme weather conditions
decreased the quantity and quality of the harvests. The evolution of agricultural output at European level, displayed in the graph below, illustrates this situation.
The present case study assesses resilience to this heat wave for 235 EU regions which
were affected by it. We assess resistance of each region by combining the magnitude of the
phenomenon (measured by means of the Cooling Degree Index) with the intensity of the impact
(in terms of excess deaths and drop in agricultural output). Three dimensions (magnitude, intensity and resistance) are illustrared by comparing the value of each variable during the heat wave
to its average during the 3 years prior to the shock.
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The resistance map shows a predominace of regions recording medium
values, as the impact of the heat wave
(life losses and crop failure) was
proportional to the magnitude. However, the southern parts of France,
United Kingdom, Germany and of most
of Italy were less affected than
expected, while some other regions
(including metro-regions of Paris,
Budapest, London, etc.) were overimpacted.
As far as the explanatory forces for the differentiated impact are concerned, the age of the population is the most important one (García-Herrera et al., 2010). At the same time, according to the same study,
the excess death rate was in general higher for women (70%) than for men (30%), partly due to the lower
number of men in the elderly population, and partly because older women also tend to suffer more from
problems of thermoregulation than men. Social class status of the victims is another significant factor, with
lower social class groups being more at risk (social class status was positively linked to housing with less
air-conditioning and fewer rooms, which may have been decisive, as more rooms provide a greater potential to find a cooler place within the home.
While individual characteristics are very important for a better resistance to heat waves, some
contextual factors also play a major role in reducing the impact of a heatwave: green and blue urban
infrastructure, primary health care, support services for elderly population, irrigation systems for crops
etc. The two maps on the right display two of these potential resilience drivers.
Besides its catastrophic impact, the European summer heat wave of 2003 contributed to increasing the awareness on climate change issues. It also marked a turning point in the design and implementation of European prevention plans, which until then had been notably absent. At present, most European
cities possess extreme temperature prevention and alert plans, which come into operation when weather
forecasts indicate that the safety thresholds are likely to be exceeded (Stein et al., 2016). The new alert
systems and the increased social awareness lowers the probability that a new heat wave with identical
characteristics (intensity and duration) will have the same severe impact on human mortality, even if
housing conditions do not change dramatically in the near future. Nevertheles, the current challenges
related to climate change increase the chances that even worse heat wave events could appear in the future,
with a higher frequency, which means that even more awareness and structural proactive measures should
be taken into consideration.
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consideration the demographic ageing
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As far as the irrigated crops are
concerned, an opposite spatial pattern
can be noticed: southern regions of
Europe (which are also the most vulnerable to heatwaves) tend to have higher
shares of irrigated land. However, our
analysis revealed a significant impact of
the heatwave on some regions of other
countries, such as Great Britain,
Germany or France (see the map of
intensity on page 95), which are not so
well prepared for protecting crops.
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Wellbeing during pandemic in Romania

S

hocks come in many forms, intensities, durations, and expansions. However, from the 2008 -09
economic crisis that affected the whole globe, no other shock was this wide-spread, unfolded
this fast, and affected that many people as the health emergency that started in 2020. The
COVID-19 pandemic was (and still is in 2021) one of the greatest medical challenges the world has
faced. The severity of the disease coupled with its contagious nature has led to urgent measures.
Unprecedented measures under the form of generalized lockdowns have led to an abrupt and significant shift in the way people conducted their lives. All individuals were forced to reduce their social
contact to a minimum in order to contain and reduce the impact of the disease. All these actions have
taken a significant toll on the individuals affecting especially their wellbeing. This case study looks at
the effects the first wave of lockdowns had on the subjective wellbeing of individuals in Romania.
The current case study is based on the data that was collected in November 2020 at individual
level. The current sample has 1201 respondents and is representative for Romania’s population. Among
the 1201 participants 51.7% were women and 52.9% of participants were professionally active (either
self-employed or employed). The participants’ age ranged from 18 to 84 with an average of 48.36 years
(SD = 16.22 years). The presented analysis is based on the items and the aggregated score of the Wellbeing index (WHO-5) (World Health Organization, 1998).

Conceptualization of subjective wellbeing

COVID-19

You felt calm and relaxed

You felt active and full of
energy
You felt fresh and rested
when waking up
Life is full of interesting
things
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Subjective wellbeing

You felt happy and in a
good mood

Gender differences
Generally, women have lower scores on all items, but the striking difference was found for the item measuring the quality of sleep, where women reported much lover scores indicating that they felt less well
rested when waking up, compared to men. These findings are not surprising, as even before COVID-19,
women were reported as having lower sleep quality and being prone to insomnia, a trend that has not
changed during the pandemic (Cellini et al., 2021).
5.0

Women

Men

4.5
4.0
3.5
3.0

You felt happy and in
a good mood

You felt calm and
relaxed

You felt active and full
You felt fresh and
of energy
rested when waking up

Life is full of
interesting things

Regional differences
Women in the Centre Region of Romania have reported considerably lower levels of feeling happy and in
a good mood, of feeling active and full of energy and of having a life filled with interesting things. This
might be due to the fact that when data was collected, this region was among the most affected by
COVID-19 cases in Romania and the levels of stress and anxiety were captured. By comparison, the
highest scores were found among men and women from the South-East region, where, at the time, the
number of COVID-19 cases was lower.
Happiness index
(men and women)
3.739 - 3.740
North-West

3.741 - 3.745

North-East

3.746 - 3.752
3.753 - 3.871
3.872 - 3.904

Centre
West

Happiness index
(men vs women)
Taller the column, higher
the happiness index
Women

South-East

South-West-Oltenia

Bucharest-Ilfov
South-Muntenia

Men
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Tourism and the COVID-19 pandemic:
the case of Romania

T

he outbreak of COVID-19 pandemic represented an unprecedented event worldwide with
strong negative economic effects. Tourism, as a sector highly dependent on the movement
of people and on the interaction between them, has been particularly hit by this crisis
(Gössling et al., 2021). Tough restrictions and periods of lockdown led to a significant decline of
tourist activity, to the point where destinations registered zero tourist arrivals. Romania has been
no stranger to these transformations when it comes to tourism evolution, registering a decline of
52% in the number of tourist arrivals from 2019 to 2020.
Tourism activity in Romania is highly seasonal, with its peak in the summer months, especially July-August. This seasonality is also noticeable in the year of the pandemic. After a period of
tough restrictions between March and May, the gradual softening of these restrictions determined
a similar trajectory of the tourist activity as in the previous years, although at a considerably lower
intensity. As such, the summer months continued to be characterized by the most pronounced
concentration of tourist activities, however with a decline of 32% between August 2019 and
August 2020.
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While the initial negative impact of the pandemic has been felt without exception in all
destinations worldwide, its intensity and its consequent effects differed significantly from one
area to the other (Skare et al., 2021; Duro et al., 2020). In Romania, the most affected destinations
are dispersed around the country, being generally rather small destinations, in terms of tourist
demand. However, a quite strong decline is also specific to those important urban centres with a
significant tourist function (Bucharest, Cluj-Napoca, Brasov, Sibiu, Timisoara, Oradea, Iasi). It is
notable, at the same time, that for a number of destinations (14% of the total) this crisis led to a
growth of the tourism activity, even though in many cases it was only a slight increase. This is the
case of small destinations located mainly in the Carpathian area, which due to their relative isolation and lack of popularity, became attractive to tourists looking to avoid crowded and unsafe
destinations following the first stages of the pandemics.

Change in tourist overnight stays between 2019 and 2020 (by season)
Spring 2020

Summer 2020

Percentage change between 2019 and the corresponding season of 2020
-100.0% ... -75.0%
-73.6% ... -50.0%
-49.9% ... 0.0%

Autumn 2020

0.1% ... 50.0%

50.1 ... 1565.4%

Note: Destinations mapped on the basis of their administrative areas.
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Different intensities of the impact of the crisis
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Despite the general negative impact that
COVID-19 had on the tourism sector, this
crisis represented an important positive
milestone for those destinations that had
little to almost no tourism activity
(according to Defert index, which measures the intensity of tourism activity). As
such, these destinations proved to be the
most capable to recover from the shock of
the pandemic. They have been advantaged
by the new preference of the tourists for
destinations that are closer to their area of
residence and for those which are less
predisposed to gathering large masses of
tourists. Consequently, destinations with
an important tourist function have been
avoided, most of them facing a significant
decline even after the restrictions started
to loosen.

Resistance of tourist destinations
The resistant destinations, respectively those which have not been deeply affected and,
in fact, managed to grow right after the initial shock of the COVID-19 pandemic, can be
perceived as the winners of this crisis. Naturally, these destinations are located in areas with
general high tourist attractiveness, as it is the case with the Carpathian mountains and Danube
Delta, because the intrinsic motivation of tourists for travelling remained mainly unchanged.
The change in tourists preferences, however, is visible in terms of size of chosen destinations
and their geographical position. More precisely, it is noticeable how in large areas that are
regarded as tourism regions (Sibiu County, Neamt County, Danube Delta etc.) a series of small
and rather isolated destinations registered a growth in the number of overnights, as opposed to
the most famous destinations in those areas, which declined. It is the case of Jurilovca and Mahmudia in Tulcea, of Bicaz and Hangu in Neamt or of Gura Raului and Cartisoara in Sibiu. Such
destinations took advantage of the fact that although they do not own the tradition, the appeal,
and the infrastructure specific to the larger and more famous destinations in their area, they
offer access to the same natural resources, along with providing a safer environment and
distance from some key risk factors (large gatherings, events, exposure to people from multiple
households, etc.).
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Winners of the pandemic
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Drivers of tourism resistance
Among the drivers that appear to have
influenced the destinations’ capacity to
resist in front of the pandemics, those
related to the tourism intensity prior to
the crisis appear to be the most relevant
(number of overnights, Defert Index,
seasonality). As such, the resistant destinations are small, with reduced tourist
activity and without the tendency of
concentrating large masses of tourists
during short periods of time (low seasonality). To some extent, there is also noticeable a preference for destinations with
smaller accommodation units, which
might be perceived as being safer, since
they do not encourage the presence of
large gatherings of tourists in the same
place, at the same time. Looking at accessibility measures, it can be concluded that
there was also a preference for more
peripheral destinations in relation to the
most densely populated urban centers,
preference derived, again, from the
willingness to avoid crowded destinations.

Phi Value

Phi Approx.
Sig*

Population

.121

.129

Overnights (2019)

.627

.000

Defert Index (2019)

.448

.000

Seasonality (2019)

.634

.000

% bed places in hotels

.174

.005

Average size of
accommodation units

.218

.000

Distance to first city
with 100 000 inh.

.192

.001

Distance to first two
cities with 100 000 inh.

.196

.000

Distance to first city
with 200 000 inh.

.166

.011

Distance to first two
cities with 200 000 inh.

.189

.001

* Statistical significance for Fisher test: p<0.05
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Social media & compliance with
COVID-19 preventive measures

S

ince March 2020, public authorities around the world have faced a new global shock. In
order to stop the spread of the virus and protect their citizens various preventive measures
have been either recommended or enforced through law. Although various vaccines have
since been developed and made available to the public, not all counties have been equally successful in immunizing their citizens. According to the European Centre for Disease and Prevention
Control, in August 2021 Romania was second-last in terms of percentage of people vaccinated.
Thus, Romanian authorities still rely on mask wearing and social distancing in order to contain
the COVID-19 virus. As such, factors that have an influence on compliance with the preventive
measures should be understood, as this would allow authorities to adopt specific measures to
increase compliance. In this case, high levels of compliance with preventive measures are considered a measure of resilience of communities in the face of this shock. The present case study investigates: (1) the extent to which people complied with the preventive measures and (2) the factors
that influence compliance in the case of the metropolitan area of Cluj-Napoca. From a policy
perspective, such studies help to identify the measures that authorities can take in order to
increase the ability of communities to face the pandemic. The factors that were considered, as
well as their connections with compliance with COVID-19 preventive measures are presented in
the graph below.

Methodological approach
Institutional factors
Trust in authorities
Sources of information

Communication

Newspapers
specialized journals/websites
Radio

Compliance with COVID-19
preventive measures

TV
Social Media
Blogs
Official press releases

Individual factors

Medical staff

Community involvement
Risk perception
Economic concerns
Health concerns
Vulnerable members
Demographic characteristics
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Cluj-Napoca Area
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The data was collected through a representative survey conducted in December
2020, during the second wave of COVID-19.
The survey relied on a simple random
sampling, using randomly generated
telephone numbers. The target population
was represented by the residents, aged 18 or
above, of the metropolitan area of ClujNapoca. The map presents the study area,
as well as the compliance scores obtained at
the level of communities studied. As it can
be observed, there are large differences
between communities.
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Model 1
The results show that out of the sources of
information
considered,
specialized
journals/websites, TV and official press
releases have a positive effect on compliance with the preventive measures, while
social media have a negative effect on
compliance. This is in line with other
research (Bridgman et al., 2020; Fridman
at al., 2020; Pedersen and Favero, 2020)
which concluded that reliance on social
media is negatively associated with
accurate knowledge about COVID-19 and
reduced willingness to comply with the
preventive measures. However, the effect
social media have on compliance is
reduced once we control for the perception of how authorities communicate, risk
perception, health concerns and demographic variables. In terms of demographic
variables, compliance is higher in the case
of older people, females and highly
educated population.

Newspapers
Specialized journals/websites
TV
Radio
Social Media
Blogs
Official press releases
Medical staff
Communication
Trust
Community involvement
Risk perception
Economic concerns
Health concerns
Vulnerable members
Age
Gender
Education

-.032
.092*
.116**
-.042
-.118**
-.570
.101**
.035

R2
Adjusted R2

.043
.032
3.882
.000

F
Sig.

Model 2
-.048
.057
-.059
-.065
-.107**
-.170
.050
-.002
.158***
-.044
.074*
.233***
-.067
.098**
-.067
.102*
.075*
.093*
.193
.172
9.302
.000
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CONCLUSIONS

T

he multitude and the complexity of the reactions of the economic, social, environmental,
institutional or political systems to shocks are reflected in various forms and representations in The European Atlas of Resilience. In the attempt to offer the widest and most in-depth
possible comparative approach form a multidimensional and multilevel perspective, resilience was
analysed mainly with reference to the 2008/2009 crisis. Various case studies included in the atlas
completed this approach with analyses of resilience in the context of other shocks. The complexity
of the indicators used, the interdisciplinarity of the teams involved, as well as the fact that they are
affiliated to different universities, the vast volume of information that was processed, and the
cartographic representation and analysis of this information, are all important pillars of the atlas.
As a key transversal conclusion, The European Atlas of Resilience provides an extra argument
to support spatial-sensitive policies. A shock, regardless of its nature, is not a unique event
followed by a unique response trajectory that is unfolding sequentially over time. The collection of
maps provided by the current atlas shows that, although a shock might have one distinctive
‘epicentre’, it nevertheless manifests as a multitude of events in a large number of places. Hence, it
is rather a set of events happening simultaneously in different places, but in different manners, and
triggering different responses and transformations from one place to another. Thus, the manifestation of spatial asymmetry of resilience to various crises suggests that policies which are sensitive
to geographical contexts might be a better response in order to enhance growth and recovery (as
opposed to the previous space-neutral strategies that did not rise to the expectations).
Another important aspect that can be noticed throughout the atlas is the spatial clustering
of the way in which EU countries and regions reacted to various crises. Space-temporal situations
indicate, on one hand, that the country effect, for some indicators, sets a certain behaviour for all
or for the majority of the regions of that country, but on the other hand, that regional resilience
(both in terms of performance and capacity) creates new structural differentiations. Also, through
their hysteretic effects, shocks can alter long term trajectories of development, either by increasing
or decreasing territorial imbalances. For example, the 2008 Great Recession and the migration
crisis (to name only two of the crises that affected the EU) proved that shocks can bring to the
surface, or even create, new and more dangerous imbalances and political disagreements, that
could ultimately undermine the existence of the EU as we know it. In this respect, geographical
clustering of resilience raises additional challenges for stakeholders aimed at delivering effective
strategies and policies from a social, economic, political, or environmental perspective.
The analysis of resilience according to sectors has revealed the fact that at least through
the lens of the spatial dimension but also of the intimate mechanisms that lead to its manifestation
there is no clear East-West or North-South divide (although centre-periphery differentiations
were noticed). In other words, resilience does not follow the centre-periphery model of EU
economic development. The analyses reflect a different capacity for adaptation of the postsocialist economies, the young democracies (in some cases a better capacity than that of the developed countries), but also structural weaknesses of some countries or regions with an obvious
economic tradition and with consolidated democracies. The behaviour in crisis situations
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determines economies and societies to face immense challenges and the speed of reaction or the
lack of it could generate major costs, of an economic, social, environmental, political nature. This
could call for a re-evaluation of the long-term perspectives of development, including for the developed countries and regions, usually associated with the “centre” concept. Consequently, the
regional development and cohesion policies must integrate as a result much clearer and convincing
perspectives on resilience.
The European Atlas of Resilience has not been designed to establish definitive scientific facts
and conclusions. Instead, it has been aimed at inspiring the reader to envision resilience from a
spatial perspective, and not only from a temporal one, as we are accustomed to. It has been, in this
sense, an attempt to bring together resilience thinking and spatial thinking.
We also wish for this atlas to be an instrument for scientific knowledge and the foundation of development policies, a work tool for academics and experts, as well as an instrument for
critical reflection and practical usefulness for policy-makers. The relevance of resilience-based
policies could be very broad in the European space in which resilience approaches are increasingly
integrated in the EU’s system of governance (its internal dimension), as well as in relation to the
specific issues of its external policies and the geopolitical approach towards its partners or global
competitors (its external dimension). In a specific sense, however, the atlas could be useful for the
development of macroeconomic stability policies, regional development policies and cohesion
policies integrating a resilience-based approach. From our perspective, The European Atlas of
Resilience has been a challenging scientific endeavour, we hope a relevant reference in the literature,
but at the same time, or maybe precisely because of that reason, a product which is subject to
improvement. We therefore remain open to any constructive debate, in our common goal to put
science at the service of society and to support resilient transformation in an increasingly unstable
world.
The editors
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List of data sources

CASE STUDIES

RESILIENCE PEFORMANCE BY DOMAIN

Statistical data sources
Individual resilience

Eurostat (Reported life satisfaction), Gallup World Poll (Life assessment index; Happiness).

Social resilience

Eurostat (At poverty risk; Public spending on health as % of GDP; Social protection spending per
inhabitant); Gallup World Poll (If you would have some problems, do you have relative or friends
who could help you?; Would you recommend the city of the area where you live to a friend as a
place to live); The World Bank (Public spending on education as % of GDP).

Resilience of businesses

Eurostat (Firm birth; Firm death; Firm churn; Firm survival; R&D); International Monetary Fund
(Debt).

Labor market resilience

ARDECO (Labor productivity); Eurostat (Unemployment; NEET).
World Bank (Bank z-score; Credit to government and state-owned enterprises, Domestic credit to
private sector by banks; Net financial account).

Financial resilience
Macroeconomic
resilience

AMECO (Net lending: Total general government revenue minus total general government expenditure, excluding gross fixed capital formation as % of GDP; General government consolidated gross
debt as % of GDP at current prices: Excessive deficit procedure (based on ESA 2010) and former
definitions (linked series)); Eurostat (Final consumption expenditure of households per capita, 2015
prices, PPP; Final consumption expenditure of households, by consumption purpose: hotels and
restaurants & recreation; House price index: annual average index; Share of exports to GDP);
ARDECO (Real GVA construction PPP per capita, 2015 prices, PPP; Real GDP per capita, 2015
prices, PPP; Real GFCF per capita, 2015 prices, PPP); UNCTAD (Share of FDI inflows to GDP);
World Bank (Adjusted net savings per capita, current US$).

Environmental
(protection) resilience

Eurostat (Environmental protection investments; National expenditure on environmental protection).

Institutional resilience

Fraser Institute (Legal enforcement of contracts); World Economic Forum (Respect of property
rights); Bertelsmann Stiftung (Rule of law); World Bank (Control of corruption; Voice and accountability); Democracy Barometer (Institutional capability); Eurostat Statistics (Trust in the political
system).

Resilience of governance
systems

World Bank (Government effectiveness); University of Gothenburg - The Quality of Government
EU Regional Dataset (Trust in Parliament, Corruption); Fraser Institute (Business regulations;
Government consumption; Government enterprises and investments).

Democracy and politics

Eurostat (Military expenditure as % of GDP); FRASER Institute (Military interference in rule of law
and politics); World Economic Forum (Organized crime); Worldwide Governance Indicators
(Voice and accountability; Political stability, absence of violence, including terrorism); Freedom
House (Freedom of press); Property Rights Alliance (Property rights protection).

2003 Heat Wave

Eurostat (Cooling degree index; Excess deaths; Drop in agricultural output, No of beds in hospitals,
Irrigated land), EMDAT (Number of victims; Economic losses)
Poll commissioned by the ReGrow research project (Data that was collected in Nov 2020 at
individual level; the sample had 1201 respondents and is representative for Romania’s population).

Wellbeing during
pandemic in Romania
Tourism and the COVID19 pandemic
Social media & compliance
with COVID-19 preventive
measures

Romanian National Institute of Statistics (Number of overnights; Population); Authors’ own
computations in GIS (geographical distances and accessibility indexes).
Authors (Survey conducted in December 2020, during the second wave of COVID-19).

Spatial data sources

EuroGeographics for the EU administrative boundaries; Global administrative database for non-EU national boundries
(www.gadm.org); Romanian geo-spatial Community (www.geo-spatial.org); authors own spatial database.
Note: statistical datasources for computing and mapping resilience capacity and resilience drivers are shown in tables in section “resilience capacity”.
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List of abbreviations
AMECO – Database of the European Commission's Directorate General for Economic and Financial Affairs
ARDECO – Database of the European Commission's Directorate General for Regional and Urban Policy
CEECs - Central and Eastern European Countries
EC – European Comission
EMDAT – The International Disaster Database by Centre of Research on the Epidemiology of Disasters
EP – Environmental Protection
ESPON – European Spatial Planning Observation Network
ESA – European System of Accounts
EU – European Union
FDI – Foreign Direct Investments
GDP – Gross Domestic Product
GFCF – Goss Fixed Capital Formation
GVA – Gross Value Added
HHI – Herfindahl-Hirschman Index
IMF – International Monetary Fund
ISCED – International Standard Classification of Education
NEET – The share of young people neither in employment, nor in education or training
OECD – Organization for Economic Co-operation and Development
PPP – Purchasing Power Parity
PRA – Property Rights Alliance
UNCTAD – United Nations Conference on Trade and Development
WEF – World Economic Forum
WGI – Worldwide Governance Indicator
WHO – World Health Organisation
YTD – Year to date (percentage change)
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