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Abstract
The European space-economy represents a complex system with a great internal
heterogeneity, intensive socioeconomic interactions and differential growth trajectories
among countries and regions. The present study aims to investigate the connectivity
between spatial competitiveness and resilience in Europe and seeks to design an
operational framework for concerted strategies of competitive and resilient regions.
To assess the linkage between resilience and competitiveness, we have developed a
new measure, viz. the Resilience and Competitiveness Index (RACI) as a function of
two constituent sub-indices: Resilience and Competitiveness. This approach is tested
on the basis of detailed data on European regions. The empirical results from 268 EU
NUTS2 regions offer a solid anchor point for the proposed operational framework for
concerted development strategies of competitive and resilient regions. Our research
distinguishes and proposes several systematic types of concerted regional strategies
according to the performance of a region measured by Resilience and Competiveness
sub-indices. A key result of the study is the design of an operational constellation for
strategic regional policy evaluation, with a major added value for policy- and decision-
making purposes. The use of official data from Eurostat and of standard indicators in
our research assures continuity and consistency with the official Regional Competi-
tiveness Index (RCI) classification and measurement, so that policy makers are able to
compare the performance of their regions over time and to develop proper concerted
strategies accordingly. The clear evidence of a connectivity between regional compet-
itiveness and resilience may help to develop a governance approach that balances
competitiveness (mainly represented by productive assets) with resilience (mainly
represented by sustainability and ecological awareness) and thus to deal with the
complexity in socioeconomic systems.
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1 Introduction

The evolution of the national and regional economies in Europe – with its open borders
– is over the past decades characterized by a high degree of socioeconomic pluriformity
and fluctuating dynamics. The economic recession (2008–2012) has hit the complex
European space –economy in different ways. Therefore, examining the determinants of
resilience and vulnerability – and its convergence – is pertinent. Cities and regions – as
constituents of a dynamic spatial-economic network – face nowadays the challenges of
permanent change, increased complexity and intense competition, while at the same
time they have to respond to serious risks or various disruptions. Natural disasters,
pandemics and economic or political crises show that cities, regions and nations are
characterized by complex interdependent systems (Akhtar and Santos 2013; Burns and
Slovic 2012; Caschili et al. 2015a, b; Matsziw et al. 2009; Levin et al. 1998). The
capacity of agents in such socioeconomic systems to attract and retain productive
capital and economic assets is an increasingly important concern in a global economy.
Therefore, socioeconomic spatial systems, in particular at the level of regions, tend to
become arenas of competitiveness, survival and resilience strategies (see inter alia
Bristow 2010a, Hassink 2010, Krugman 2003).

In the past decades, regional development strategies have increasingly addressed
competitiveness as the ultimate objective of regional development policy-making in a
globalizing world. Regional competitiveness is based on the potential of a region to
generate economic advantages through a superior productivity performance, to attract
highly educated and creative manpower, to attract new or innovative firms with stable or
rising market shares, and to maintain attractive or increasing standards of living for all
actors involved (see for example Bristow 2005, Cooke 2000, 2004, Florida 2002, Poot
2000). Competitiveness also means to be able to withstand unexpected external shocks,
and thus reflects also to the ability of a regional economy to absorb or overcome an
internal or external economic perturbation (Stanickova and Melecky 2018).

The notion of competitiveness is related to the concept of resilience, perceived of as
an effective response to an unexpected disturbance, uncertainty or insecurity. The
recent increased interest in the concept of resilience originates from both a rising sense
of risk (e.g. economic, political or environmental) and the awareness that open econ-
omies make places and regions more vulnerable to external shocks or perturbations. In
particular, the relationship of economic disruptions and environmental shocks has
intensified the perceived sense of vulnerability and, hence, has stimulated the search
for new roads to resilience (Christopherson et al. 2010; Hudson 2009; Pike et al. 2010).
Resilience refers generally to the structurally balancing features of a dynamic system
and its ability to resist different types of shocks, while maintaining the same functions
and structure (Modica and Reggiani 2015). Clearly, the two concepts of competitive-
ness and resilience, although interconnected and based on roughly similar principles, do
not necessarily work in the same way. For example, actions for increasing spatial
competitiveness may harm the environment and increase the vulnerability of socioeco-
nomic systems; and vice versa, strategies for increasing resilience may decrease the
competitiveness of regions. The above observations prompt several intriguing ques-
tions such as: what is the connectivity between resilience and competitiveness; how do
strategies increasing competitiveness influence resilience and vice versa; and is it
plausible that these two concepts work coherently in a concerted policy strategy?
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Against the background of the above mentioned questions, the present paper aims to
explore the connectivity between resilience and competitiveness of spatial socioeco-
nomic systems at the level of regions and to develop a novel operational framework for
its measurement leading to policy implications through concerted strategies and
actions.

The remainder of the paper is organised as follows. The next section describes the
interesting connection between competitiveness and resilience based on an extensive
literature study. Then, Section 3 maps out the drivers of competitiveness and resilience
in order to outline their methodological coherence. Next, Section 4 is devoted to an
empirical test of our conceptual model and describes in more detail the data and
methodology used. Section 5 offers the research results and highlights the most
important findings, while it presents also cornerstones for concerted strategies of
competitive and resilient regions. The last section concludes with the most important
findings and proposes policy lessons.

2 Connectivity between Competitiveness and Resilience

Since the early 1990s, the concept of regional competitiveness has become a widely
discussed topic in public and regional policy circles in developed countries; it was also
adopted as a prominent policy goal by the European Commission and national gov-
ernments across Europe (see inter alia Bristow 2005, 2010a, b, Thissen et al. 2013).
Meyer-Stamer (2008) defines regional competitiveness as the ability of a region to
generate high and rising incomes while improving the livelihood of people living there.
This definition is based entirely on benefits of people living in a region without
considering the related strengths or weaknesses of firms localized in the region
concerned or participating in the same spatial network (Annoni and Dijkstra 2019).
The definition of Dijkstra et al. (2011) integrates the perspective of both businesses and
residents; it regards regional competitiveness as the ability of a region to offer an
attractive and sustainable environment for both firms and residents to live and work.
The generally accepted definition of regional competitiveness may be formulated as: ´
the capability of a region to attract and keep firms with stable or increasing market
shares in an activity, while maintaining stable or increasing standards of living for those
who participate in it´ (Storper 1997, p.264).

Other or complementary definitions balance the goals of business success with those of
societal well-being, and consider also the notion of sustainability which is related to the
region’s capacity to provide an attractive environment in both the short and long term
(Annoni and Dijkstra 2019). Besides, regional competitiveness incorporates also the ability
of a region to attract skilled labour, creative and knowledge workers, investments, central
and supranational government subsidies and funds (Bristow 2010b). Firms will prosper if a
region offers locational conditions better than its competitors and if welfare gains are to be
expected (Thissen et al. 2013). Economists, by tradition, argue that competition is good, as it
brings out the best in firms and regions, and will ensure an efficient distribution of
investments (Glaeser 2001). One of the most intriguing questions in economic geography
is of course why some regional economies are more competitive, are better able to manage
to renew themselves or to lock themselves out, whereas others which are more locked in
decline (Hassink 2010; Martin and Sunley 2006).
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It should be noted that regions in Europe have different economic, social, cultural,
political and historical backgrounds that might impact on their competitiveness. Re-
gions nowadays face also important future challenges that need proper and effective
policy responses, such as: climate change; access to basic services to secure human life
(e.g. drinking water, food, clean air, healthcare); housing; transportation; migration
influx; and resilience to disasters and to other types of external shocks (Haase et al.
2018; Dahiya 2016). It is therefore necessary to rethink and critically assess existing
theories and approaches to regional planning, in order to tackle the challenges of both
the current and future world (see inter alia Bai et al. 2016, Borseková and Nijkamp
2019, Caprotti et al. 2017, Elmqvist et al. 2013, Haase et al. 2018).

The recently emerging regional resilience approach may provide an important
concept to explain and cope with differences in regional economic adaptability
(Hassink 2010). The concept of resilience addresses the impact of a change that de-
stabilises human, social or natural systems (Cooke 2018). It has a long tradition in
biological and engineering sciences; in the last decade it has gained also much
popularity in urban and regional sciences (see e.g. Adger 2000; Borsekova et al.
2018; Chelleri et al. 2012, 2015; Martin 2012; Modica and Reggiani 2015; Plodinec
2009; Reggiani et al. 2002; Rose and Liao 2005; Simmie and Martin 2010). Resilience
can be seen as a general framework for depicting and analysing the dynamics of
complex socioeconomic systems, in particular from the perspective of the recovery
of such systems after the occurrence of a shock or perturbation (Östh et al. 2018).

Resilience has found different degrees of appreciation among widely divergent
groups of scientists; it is also criticized because of the fuzziness and malleability of
the term that enables it to act as a “boundary object” (Brand and Jax 2007), representing
different things to different sets of players. The fuzziness of the resilience notion
generates challenges in terms of usefulness and operationalization for resilience plan-
ning, making it difficult to develop clear metrics and indicators of resilience that can be
tested and monitored over time. Clearly, resilience, in an urban and regional planning
context, has been defined sometimes as a goal, sometimes as a desired outcome, or
sometimes as a process, making a system’s outcome difficult to grasp or measure
(Simon et al. 2018). Clearly, socioeconomic systems may, in general, be subjected to
various types of fluctuations, ranging from cyclical movements to external shocks. The
latter type of dynamics may find its origin in both global or national-regional network
forces and determinants. Such shocks may include inter alia unexpected layoffs, an
economic recession, an unexpected migration influx, an ageing population, and natural
or technological catastrophes of various kind. As mentioned, the ability to absorb such
shocks is usually referred to as resilience (Caschili et al. 2015a, b; Martin 2012;
Reggiani et al. 2002).

The importance of resilience planning in an era of increased uncertainty and climate
change have led scholars to propose the idea of adaptive regions that should accept
concepts of disturbance and change as fundamental to regional planning (Ahern 2011,
Simon et al. 2018). Resilience thus depicts how vulnerable socioeconomic systems are
able to respond to unexpected disturbances and surprises that can suddenly occur
(Cooke 2018). The concept of resilience may in general refer to four main abilities:
(1) the ability to absorb economic, environmental or social shocks or stresses, and to
accommodate and to mitigate the impact of these shocks, while retaining the capacity to
carry out essential functions and without passing it on to other entities (OECD 2016);
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(2) the ability of a system to adapt to change, or to adapt its structure to adjust, modify
or change under changing circumstances (Martin 2012; Reggiani 2013); (3) the ability
to transform outcomes in the face of a challenge (Chapple and Lester 2010) in terms of
the creation of a fundamentally new system, so that the shock will no longer have any
impact; (4) the ability to be prepared to learn from past shocks and stresses, and to plan
in advance to anticipate future shocks to perform better than before (OECD 2016).

Based on the above mentioned abilities, resilient socioeconomic systems might thus
be characterised as systems able to absorb, adapt, transform and prepare themselves for
the time-dependent impact of economic, environmental and social shocks or stresses, in
order to promote sustainable development, or well-being, and to maintain an acceptable
growth pattern (Borsekova et al. 2018; Chapple and Lester 2010; Martin 2012; OECD
2016; Reggiani 2013). It should be noted that resilience can be also used as a
framework for a systemic thinking about the dynamics of complex socioeconomic
systems, since resilience can act as a bridging concept to explore the dynamics of
complex systems in varied contexts and to provide potentially innovative theoretical
and applied insights (Anderies et al. 2006; Baggio et al. 2016).

After this concise overview, the next section is dedicated to an identification of the
drivers of competitiveness and resilience, including their possible interactions, leading
to the design of a common operational framework.

3 Classification and Drivers of Competitiveness and Resilience

“The pioneers in a classification of the competitiveness concept were Freeman,
Lundvall, and Porter, who were the first who have defined the national competitiveness
as an outcome of a nation’s ability to innovate in order to achieve an advantageous
position over other nations in the key industrial sectors” (Cooke 2000, 154). In this
context, it is noteworthy that the World Economic Forum is preparing annually a
Global Competitiveness Report, firstly launched in 1979, in order to classify compet-
itiveness at a national level through mapping the factors and attributes that drive
productivity, growth and human development in the era of the Fourth Industrial
Revolution. The 2019 edition of this Report covers 141 economies, which account
for 99% of the world’s GDP. The Global Competiveness Report defines competitive-
ness as “the set of institutions, policies, and factors that determine the level of
productivity of a country” (Schwab 2019). Productivity is the main component in
many studies on competitiveness. In a similar way, competitiveness is defined by Porter
(2003, p. 22), who emphasizes the “productivity with which a nation utilizes its human,
capital and natural resources”. The Global Competitiveness Report includes also a
Global Competitiveness Index based on a variety of indicators that have shown several
changes over time. Current indicators are organized into 12 pillars of competitiveness
including: Institutions, Infrastructure, ICT adoption, Macroeconomic stability, Health,
Skills, Product market, Labour market, Financial system, Market size, Business dyna-
mism, and Innovation capability (for more information, see Schwab 2019). The Global
Competitiveness Index offers the foundation for composing a Regional Competitive-
ness Index (RCI). The related indicators are grouped into 11 pillars which, in turn, are
organised into three sub-indices: basic, efficiency and innovation drivers of competi-
tiveness (Annoni and Dijkstra 2019); see Table 1.
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Competitiveness is a multi-faceted and complex concept, spanning economic, social,
political and environmental dimensions, while it involves various stakeholders. The achieve-
ment of competitiveness across all these dimensions in a sustainable manner will depend
inter alia upon appropriate economic, social and environmental policies, as well as an
appropriate institutional set-up (Briguglio and Vella 2019). The RCI is clearly a complex,
multidimensional and intertwined concept highlighting that improvement of competitive-
ness requires a concerted effort of many different actors. Knowledge of the RCI, its three
sub-indexes and its 11 dimensions helps to highlight the strengths and weaknesses of each
region, with the possibility to benchmark each one to the EU average or its peers. Besides,
by including numerous indicators on human capital and the quality of institutions, the RCI is
meant to measure a region’s long-term development potential. The RCI is a unique,
comparable and transparent tool for national and local decision-makers responsible for
regional development strategies (Annoni andDijkstra 2019) which is increasingly highlight-
ed in both academia and policy. The orientation, depth and scope of data included in the RCI
appears to match our research purpose and, therefore, we will employ the RCI as a suitable
operational framework for measuring regional competitiveness in the present study.

Similarly to competitiveness, the concept of resilience is also complicated and
multi-faceted as well as quite complex for an operational assessment and mea-
surement. Contrary to competitiveness, however, there is still not a generally
accepted methodological framework on how regional resilience should be mea-
sured, what its determinants are and how it links to patterns of long-run regional
growth. Consequently, its fuzziness leads to several variations in the use of the
resilience concept and its analysis. A study of regional resilience may bring about
important information on the key problematic issues in the region (and thus in the
country) on the one hand, and its development potential on the other. In recent
years, after the 2007–09 period of economic recession the notion of resilience has
rapidly become a part of the conceptual and analytical object of regional-economic
studies, in line with the rising importance of regions as an economic engine, to be
managed in decision-making processes and public policies (Stanickova and
Melecký 2018). The achievement of resilience after an external shock is of course
influenced by a multiplicity of factors, including geographic location, the initial
and prevailing social and economic situation, the level and quality of infrastruc-
ture, density of population, social capital, cultural habits, environmental condi-
tions, institutional frameworks, and many other factors (Borsekova et al. 2018). In

Table 1 Drivers of regional competitiveness

Basic drivers Efficiency drivers Innovation drivers

Institutions Higher Education and lifelong learning Technological readiness

Macroeconomic stability Business sophistication

Infrastructure Labour market efficiency Innovation

Health Market size

Basic education

Source: Annoni and Dijkstra (2019)
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this context, a policy study by the OECD Ministerial Council (2014) has identified
four main drivers of resilience, as shown in Fig. 1.

The first driver of resilience in the OECD study is economy. Resilient regions have
in general diversified industries, in particular those based on knowledge and
empowered by creativity, and are able to generate a great potential for innovation.
The level of diversification of economic activity, and the effectiveness of their special-
isation in building competitiveness and sustainable competitive advantage will usually
influence the internal economic drivers. This is also important for an overall exposure
to global economic value chains. It should be noted that reliable infrastructure and
skills, knowledge, creativity and experience of the labour force contribute to enhancing
resilience and competitive advantage (Diodato and Weterings 2015; Holm and
Østergaard 2015; Martin 2012; OECD 2016).

A second generic driver of resilience is society, with cohesion and inclusion as
prominent attributes. Resilient regions are able to cope with perturbations by adopting a
concerted and coherent set of economic and social policies and practices (inter alia
Martin 2012; Wilson 2012; Xiao and van Zandt 2012). Consequently, such concerted
resilience strategies originate from a societal perspective.

The next driver of resilience is the environment or/and quality of life, focusing in
particular on sustainability. Resilience certainly matters in the face of environmental
degradation, the over-use of resources and the potential costs of climate change and
natural disasters. Environmental factors are crucial for the development of regions
because of the large number of people living in relatively densely populated areas and
the complexity of spatial systems that interact with them, including infrastructure
networks, communication systems, transport, water and energy distribution, housing
and urban green spaces (Moriniere 2012; Reggiani 2013; Sage et al. 2015).

A final driver of resilience is formed by institutions in a spatial network, based on
the principle of openness and collaboration. Resilient regions ensure open, transparent
and inclusive policymaking and enable effective policy implementation. Institutions
play a key role in strengthening resilience, since the impact of any shock depends on

Economy Society

Institutions Environment 

Fig. 1 Drivers of resilience
Source: Adapted from OECD (2014, 2016)
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the institutional capacity to respond and rebound from external shocks and perturba-
tions (OECD 2014; Paterson et al. 2017).

Adopting the approach advocated by OECD (2014, 2016) there is a clear connec-
tivity between the determinants of resilience and the pillars of RCI, as is depicted in
Table 2.

Recent studies in complexity science emphasize the need for systematic research
into socioeconomic systems, given the socio-spatial interactivity among actors and
complex socio-economic phenomena in space and time, and their resilience to disrup-
tive events (Griffith and Chun 2015; Marincioni et al. 2013; Liu et al. 2007; Östh et al.
2018). Considering that competitiveness can be measured through two parameters,
namely performance and time, it is in principle possible to establish a formal relation-
ship between resilience and competitiveness (Cavaco and Cruz-Machado 2014). If
regions – as complex socioeconomic systems – want to be successful, they have to be
competitive and resilient at the same time, in order to adapt their internal environment
to external threats and challenges.

Since the concept of regional resilience still lacks a comprehensive operational
framework and a solid database, we will focus here in particular on the connectivity
between competitiveness and resilience. In the next section we propose a comprehen-
sive and complex operational framework considering both concepts (viz. competitive-
ness and resilience).

4 Data and Methodology

The aim of this paper is to investigate the connectivity between competitiveness and
resilience and to propose an operational framework for concerted strategies of com-
petitive and resilient regions. Our empirical research strategy will next address the
development of regions in the EU.

Table 2 Connectivity between pillars of competitiveness and drivers of resilience

Pillars of Regional Competitiveness Index Drivers of Resilience

Institutions Institutions

Macroeconomic stability Economy

Infrastructure Environment

Health Society

Basic education

Higher education and lifelong learning

Labour market efficiency Drivers of Competitiveness based on Efficiency and Innovation

Market size

Technological readiness

Business sophistication

Innovation

Source: own analysis based on Annoni and Dijkstra (2019) and OECD (2014, 2016)
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The starting point of our analysis is formed by the available relevant data on eleven
pillars, as composed in the Regional Competitiveness Index (RCI) (see for more
information, Annoni and Dijkstra 2019, Annoni et al. 2017, Annoni and Dijkstra
2013, Annoni and Kozovska 2010; Dijkstra et al. 2011) for all EU regions on a NUTS2
level, forming altogether 268 regions (n = 268). The NUTS classification is the classi-
fication of territorial units for statistics providing a harmonised hierarchy of regions as
commonly used by the European Union. The NUTS2 level corresponds to core areas as
the focal point for the application of regional policies1 and is the only regional level
with available robust data required for an appropriate comparable analysis at European
level. The reasoning for using NUTS2 level is availability of data for all pillars of
regional competitiveness and possibility to cover the whole European Union space-
economy in a complex manner. Using lower regional level (e.g. NUTS3) increased the
number of regions (from 268 to more than 1200) but at the same time significantly
decreased the number of indicators for which we are able to reach data on the whole EU
level. Our intention here was to cover the whole European Union space-economy with
a complex set of data covering both resilience and competitiveness indicators.

For the purpose of mathematical and statistical ease, we used three stylized fixed
nominal categories of regions (viz. capitalist versus post-socialist regions, capital
regions, and Eurozone regions) for a further division of the database, as is further
explained and depicted in Table 3. Our spatial division link moderate regional
economic-independence to regional interdependence in Europe.

The values of all pillars in the data set are standardised as z scores. Their means are close
to zero and the standard deviations are close to one. The database of the 268NUTS2 regions
is sub-divided into stylized regional groups, according to the characteristics of basic groups,
as follows.Capitalist regions are all regions of the so-called “old”member EU states, as well
as Cyprus and Malta. Post-socialist regions in our study are those which belong to EU
countries of Central and Eastern Europe with a former socialist regime, including the Baltic
States, as members of the former Soviet Union. Since the collapse of the state socialist
systems of Central and Eastern Europe at the end of the 1980s, the countries of this region
have undergone a variety of transformation paths. The former European state socialist
countries have all attempted to restructure their economies in the direction of market-type,
competitive, democratic and capitalist societies. However, they have not all done so with the
same speed or to the same degree. An initial effect of the fall of state socialism was a
significant decline in economic activity (Lane 2007). Although 30 years have passed, it is
clear that the transition in many countries is not yet over. Several post-socialist countries lag
in the level of infrastructure, quality of institutions, level of innovation and technological
readiness. Therefore, we have used this criterion as a first nominal factor for a regional sub-
division. By using this simplified classification, we are able to put more emphasis on the
economic-historical substance of the regions in order to assess how the former socialist
countries of Central and Eastern Europe and the Soviet Union have been transformed into
capitalist systems and to investigate the substantial differences among them.

Next, we introduce the concept of a capital region. A capital region refers to a
region that includes the capital city of the country, while the rest of the regions belong
then of course to the group Others. It is noteworthy that the results of RCI 2019 show a

1 NUTS2 regions in the EU nomenclature are basic regions for the application of regional policies; for more
information see https://ec.europa.eu/eurostat/web/nuts/background
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polycentric pattern, with capital and metropolitan regions performing particularly
strongly in many parts of the EU. Capital regions tend to be the most competitive in
their country, with the usual exception of the Netherlands, Italy and Germany (Annoni
and Dijkstra 2019). Based on these results, we have chosen this criterion for
distinguishing a second fixed nominal category.

A third and last distinguishing criterion is the usage of the national currency, and
therefore we make a division into regions that belong to the Eurozone and regions
using their own currency. This division allows us to make a simple division of all EU
NUTS2 regions into two currency categories of regions. Currency is usually considered
at the level of countries, and therefore we have adopted a slightly different approach in
order to investigate its impact on a regional level.

All 28 EU member states have at least one region at a NUTS2 level, so that all EU
countries are involved in our research. The following numbers of NUTS2 regions are
covered per country and in alphabetic order: Austria (8), Belgium (9), Bulgaria (6),
Croatia (2), Cyprus (1), Czech Republic (7), Denmark (5), Estonia (1), Finland (5),
France (27), Germany (37), Greece (13), Hungary (7), Ireland (3), Italy (21), Latvia (1),
Lithuania (2), Luxembourg (1), Malta (1), Netherlands (11), Poland (17), Portugal (7),
Romania (8), Slovakia (4), Slovenia (2), Spain (19), Sweden (8), and United Kingdom
(35).

In order to assess the connectivity between resilience and competitiveness, we
develop here a modified version, viz. the Resilience and Competitiveness Index
(RACI) as a function of two sub-indexes: Resilience and Competitiveness. The Resil-
ience sub-index is calculated as the arithmetic mean of the first six RCI pillars:
Institutions, Macroeconomic stability, Infrastructure, Health, Basic education and
Higher education and lifelong learning. So, the Resilience sub-index is equal to the
RCI Basic sub-index + the Higher education and lifelong learning pillar. The five
remaining RCI pillars – Labour market efficiency, Market size, Technological readi-
ness, Business sophistication and Innovation – are used to compose the Competitive-
ness sub-index. The RACI index is thus an appropriate linear function of the Resilience
sub-index and the Competitiveness sub-index.

Besides conventional descriptive statistics (location parameters - arithmetic mean
and median, scale parameters - standard deviation, interquartile range, minimum and
maximum), other suitable mathematical and statistical methods were used as well. For
sample comparisons of the location parameters, we used a two sample t - test and the
nonparametric Wilcoxon (Mann-Whitney) test.

Next, a three-way analysis of variance (ANOVA) was applied to investigate the
connectivity among the three available fixed nominal categories with RCI, the

Table 3 Data on EU NUTS2 regions

No. of regions Capital Region Others Eurozone No-Eurozone

Capitalist regions 211 17 194 163 48

Post-socialist regions 57 11 46 10 47

Total 268 28 240 173 95
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Resilience sub-index and the Competitiveness sub-index. These factors are:
CapitalReg = type of region (region including capital city/other regions); Group = type
of region according to its development (Post-socialist/Capitalist); and Euro – type of
region according to its currency usage (Eurozone/No Euro).

The full three-way ANOVA model with all interaction terms can be represented in
the following formula:

Y ijkl ¼ μþ αi þ β j þ γk þ αβð Þij þ αγð Þik þ βγð Þjk þ αβγð Þijk þ εijkl; ð1Þ

where:
Mean component: μ - overall mean.
Main components:

αi - effect of level i of factor A,
βj - effect of level j of factor B,
γk - effect of level k of factor C.

The two-way interaction components:

(αβ)ij - effect of level i of factor A and of level j of factor B,
(αγ)ik - effect of level i of factor A and of level k of factor C,
(βγ)jk - effect of level j of factor B and of level k of factor C.

The three-way interaction component:

(αβγ)ijk - effect of level i of factor A, of level j of factor B and of level k of factor
C.

The error component: εijkl - unexplained part of Yijkl.
In our case, we got two nominal measures for all three fixed categories. We applied a

first test of association between any of the three pairs of nominal variables. If we want
to test now the connectivity between the two nominal variables in a cross-table, then the
following formulas are to be used. Let the observed count in the ith row and in the jth

column be f ij . Then the sum of the jth column is c j ¼ ∑
R

i¼1
f ij:, while the sum of the ith

row is ri ¼ ∑
C

j¼1
f ij:Then, the overall sum in the cross-table is N ¼ ∑

R

i¼1
ri ¼ ∑

C

j¼1
c j: The

expected count is Eij ¼ ri
c j

N : The Adjusted Residual (AR) (Haberman 1973) is repre-
sented by the following formula:

ARij ¼ Rij
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

Eij 1−
ri
N

� �

1−
c j
N

� �

r : ð2Þ

This residual has a normal distribution; so, if its value is larger than 2.58 (3.29) or
smaller than - 2.58 (− 3.29), then its value is significant at a level 0.01 (0.001). In our
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empirical work, for the statistical and graphical data analyses, the statistical systems
IBM SPSS version 25 and NCSS 2019 were used.

5 Research Results

The present section presents the most important research results oriented towards
univariate and multivariate factor associations and a segmentation of the relevant EU
regions, respectively, from the viewpoint of Resilience and Competitiveness sub-index
values and signs.

5.1 Univariate Factor Associations

Firstly, we test the possible influence of background factors on the original RCI index
and on the proposed Resilience and Competitiveness sub-indexes. Table 4 depicts basic
statistical parameters and results of two sample parametric and nonparametric tests for
possible association with the capital region factor. Significance p levels are given in
two bottom rows. It can be seen that there are significant differences between location
parameters in case of the RCI (mean 0.26 vs - 0.14; median 0.26 vs - 0.01; p < 0.01)
and in case of the Competitiveness sub-index (mean 0.26 vs - 0.17; median 0.30 vs -
0.05; p < 0.01). On average, larger values of the RCI and the Competitiveness sub-
index are found in the group of regions possessing a national capital city than in the
group of regions without capitals.

The subsequent Fig. 2 shows the corresponding 95% confidence intervals of means
from capital regions.

If we examine the boxplots for the RCI, the Resilience sub-index and the Compet-
itiveness sub-index by country, and the capital region versus other regions, we observe

Table 4 Two sample tests for association with the capital region factor

CapitalReg RCI 2019 RESILIENCE COMPETITIVENESS

Other N 240 240 240

Mean −0.14 −0.08 −0.17
Median −0.01 0.03 −0.05
Std. dev. 0.654 0.619 0.734

Min −1.61 −1.58 −1.79
Max 1.05 1.16 1.33

Capital N 28 28 28

Mean 0.26 0.18 0.26

Median 0.26 0.22 0.30

Std. dev. 0.542 0.602 0.593

Min −0.71 −0.89 −0.82
Max 1.08 1.24 1.28

T – test p 0.002 0.037 0.003

Wilcoxon p 0.005 0.068 0.004
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several interesting patterns (see Fig. 3). While in the case of the RCI and Competitive-
ness sub-index the disparities between the capital region and the average of the country,
respectively other regions, remain similar, this is not the case for the Resilience sub-
index. This finding suggests that other regions are also approaching the position of the
capital regions in terms of basic drivers, namely in terms of Institutions, Macroeco-
nomic stability, Infrastructure, Health, Basic education and Higher education and
lifelong learning. At the same time, several other regions are still rather remote from
the position of capital regions in terms of Labour market efficiency, Market size,
Technological readiness, Business sophistication and Innovation. This contrast sug-
gests an important anchor point for a dedicated effort of policy agencies and decision-
makers.

The results in the differences in location parameters are more robust from a regional
development phase perspective (Post-socialist vs Capitalist) (see Table 5). In all three
cases, the differences are highly significant (p < 0.001) between the group of post-
socialist regions and capitalist regions. Starting from the group of capitalist regions, the
results are as follows: RCI (mean 0.04 vs - 0.58, median 0.21 vs - 0.56), Resilience
(mean 0.11 vs - 0.65, median 0.18 vs - 0.63) and Competitiveness (mean 0.04 vs - 0.72,
median 0.20 vs - 0.75).

Figure 4 shows graphically the differences between the values of all three indices
that are on average larger in Capitalist regions than in Post-socialist regions.

The following table (Table 6) shows the results of the Euro currency impacts. The
tests are only slightly significant in case of Resilience (p < 0.05) (see also Fig. 5). It
seems that belonging to the Eurozone does not significantly influence the values of RCI
and of the Competitiveness sub-index of regions.

5.2 Multivariate Factor Associations

The next step is to test possible associations between the simultaneous influence of our
three fixed factor categories on RCI, Resilience and Competitiveness by a full three-
way ANOVA model with all interaction terms. The basic statistical parameters of RCI
in an overall summary are presented in Table 7. It can be seen that the ANOVA model

Fig. 2 Error bar plot of RCI, Resilience and Competitiveness by capital regions
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Fig. 3 Comparison of boxplots for RCI, Resilience sub-index and Competitiveness sub-index by country and
capital region versus other regions
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is rather unbalanced (counts of regions are very different in separate cases), so that the
results of the ANOVA model should be interpreted with caution. Nevertheless, they
point to some interesting properties of the indices under consideration.

The results of the RCI ANOVA are given in Table 8. The tested terms of the model
are found in the left-hand column. Corresponding significant p values are given in the
right column. These results are similar to the case of separate factor association tests.
We can see that the CapitalReg factor and Group factor are again significant (p <
0.001), while the Euro factor is non-significant, but the interaction term Group*Euro
appears to be also significant (p = 0.006).

The research results show that the influence of the Eurozone is different in the group
of Post-socialist regions in comparison to the group of Capitalist regions (p < 0.01). The
mean of the RCI index in the group of capitalist regions is significantly larger (i.e.,
better) in the No Euro case than in the Eurozone case (0.44 vs - 0.08), while on the
contrary in post-socialist regions this finding is reversed – the RCI mean is significantly
smaller (worse) on average in the No Euro regions than in the Eurozone regions (− 0.65
vs - 0.25). The error bar plot in Fig. 6 does not present simple common arithmetic
means, but estimated means (adjusted by the ANOVA model), so that they are slightly
different from the means in Table 8.

Similar results are found in case of both the Resilience and Competitiveness sub-
indices, and hence we do not present the specific bar plots for these findings.

Considering as an example the current pandemic situation related to Covid-19,
its economic consequences and policy measures (including those in the field of
monetary policy), our study offers interesting findings for further spatial analysis.
While countries and regions that belong to the Eurozone will follow a common
course, countries with own currency can use different multiple monetary policy
strategies to mitigate consequences of a pandemic situation. Our initial analysis

Table 5 Two sample tests for association with regional development phase

Group RCI 2019 RESILIENCE COMPETITIVENESS

Post-socialist N 57 57 57

Mean −0.58 −0.65 −0.72
Median −0.56 −0.63 −0.75
Std. dev. 0.456 0.469 0.489

Min −1.46 −1.58 −1.57
Max 0.43 0.23 0.48

Capitalist N 211 211 211

Mean 0.04 0.11 0.04

Median 0.21 0.18 0.20

Std. dev. 0.639 0.557 0.704

Min −1.61 −1.29 −1.79
Max 1.08 1.24 1.33

T – test p 0.000 0.000 0.000

Wilcoxon p 0.000 0.000 0.000
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may serve as a starting point for further research on impacts of different monetary
policy measures on regional competiveness and resilience.

6 Segmentation of Regions from the Viewpoint of Resilience
and Competitiveness Sub-Index Values and Signs

Based on the results from Subsection 5.1. and 5.2., we will now try to make a
categorization of European regions. Fig. 7 depicts all EU28 regions at NUTS2 level
according to their values of the Resilience and Competitiveness sub-indices. For a
comparison of the Resilience sub-index values and the Competitiveness sub-index
values, the line identity function is depicted (i.e, the line for which Competitiveness =
Resilience). Under (above) this line are the EU regions with Competitiveness smaller
(larger) than Resilience (Competitiveness < (>) Resilience). Another subdivision can be
made by signs of both the Resilience and the Competitiveness. For a better orientation
we will present in a graph the corresponding segments of the standard quadrants.
Therefore, we have identified six groups of EU regions according to simple rules of
both Resilience and Competitiveness sub-index values. In segment I a we have EU
regions with positive values for both Resilience and Competitiveness, with Competi-
tiveness smaller than Resilience. In segment I b we have regions with positive values
for both Resilience and Competitiveness, but with Competitiveness larger than Resil-
ience. In segment II are regions with negative Resilience values and positive Compet-
itiveness values, in which Competitiveness is larger than Resilience. In segment III a
we have regions with both negative Resilience and Competitiveness values, but with
Competitiveness larger than Resilience. In segment III b we have regions with both
negative Resilience and Competitiveness values, but with Competitiveness smaller than
Resilience. And finally, segment IV contains regions with positive Resilience values
and negative Competitiveness values, in which however Competitiveness is smaller
than Resilience.

Fig. 4 Error bar plot of RCI, Resilience and Competitiveness by regional development phase
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In Fig. 7, the regions from post-socialist countries are marked by red circles, while
blue circles characterize regions from capitalist countries. At first sight it is clear that
most of the post-socialist regions have negative values for both the Competitiveness
and Resilience sub-indices. This needs to be further examined. The cross-table results
(Table 9) present absolute and relative counts of the EU regions by their membership of
the corresponding segment. The Fisher test of cross-tabulation appears to be significant
(p < 0.001). So-called adjusted residuals are generally suitable for the determination of

Fig. 5 Error bar plot of RCI, Resilience and Competitiveness by Euro currency usage

Table 6 Two sample tests for association with Eurozone

Euro RCI 2019 RESILIENCE COMPETITIVENESS

No Euro N 95 95 95

Mean −0.10 −0.17 −0.12
Median 0.02 −0.04 −0.05
Std. dev. 0.664 0.701 0.787

Min −1.46 −1.58 −1.57
Max 1.08 1.24 1.33

Eurozone N 173 173 173

Mean −0.09 0.01 −0.12
Median 0.00 0.07 −0.01
Std. dev. 0.651 0.566 0.702

Min −1.61 −1.29 −1.79
Max 1.05 1.16 1.14

T – test p Nonsig. 0.038 Nonsig.

Wilcoxon p Nonsig. 0.032 Nonsig.
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the significance source. We note again that if a residual value is larger than 2.58 (3.29)
or smaller than - 2.58 (− 3.29), then its value is significant at level 0.01 (0.001).

In our case, residuals in the group of post-socialist regions are significant in
segments I a (− 3.7) and I b (− 4.5), although counts of post-socialist regions are
significantly smaller in segment I a and in segment I b. The other significant residuals
of post-socialist region counts are found in segment III a (4.5) and in segment III b
(4.1). In this case, the counts of post-socialist regions are significantly larger. The
conclusions of capitalist regions are of course reverse. In segments with significantly
smaller (larger) counts of post-socialist regions we find significantly larger (smaller)
counts of capitalist regions.

Of course, it is possible to test also the possible association of membership segments
with the other two nominal categories. In Table 10 we offer a cross-tabulation of
regions with or without capitals by segment membership. Now the Fisher test is not

Table 7 Basic statistical parameters of RCI by three factors

CapitalReg Group Euro Mean Std. dev. N

Other Post-socialist No Euro −0.73 0.394 41

Eurozone −0.45 0.215 5

Total −0.70 0.387 46

Capitalist No Euro 0.40 0.256 45

Eurozone −0.13 0.664 149

Total 0.00 0.635 194

Total No Euro −0.14 0.655 86

Eurozone −0.14 0.656 154

Total −0.14 0.654 240

Capital Post-socialist No Euro −0.10 0.416 6

Eurozone −0.05 0.387 5

Total −0.08 0.384 11

Capitalist No Euro 1.05 0.030 3

Eurozone 0.35 0.498 14

Total 0.48 0.526 17

Total No Euro 0.28 0.663 9

Eurozone 0.25 0.495 19

Total 0.26 0.542 28

Total Post-socialist No Euro −0.65 0.446 47

Eurozone −0.25 0.365 10

Total −0.58 0.456 57

Capitalist No Euro 0.44 0.295 48

Eurozone −0.08 0.664 163

Total 0.04 0.639 211

Total No Euro −0.10 0.664 95

Eurozone −0.09 0.651 173

Total −0.09 0.654 268
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clearly significant (p = 0.021), but there is some evidence of its significance. The count
of regions with capitals is significantly larger (p < 0.001) in segment II with negative
Resilience and positive Competitiveness values (residual 3.4).

A cross-tabulation of region segment membership leads also to significant results in
case of the Eurozone factor – see Table 11 (Fisher test, p = 0.004). The count of regions
with the Euro in segment I a is significantly larger than the expected count ((p < 0.01).

7 An Operational Framework for Concerted Strategies for Competitive
and Resilient Regions

The prominence of competitiveness and the emergence of resilience raise intriguing
questions regarding the direction and intensity of policy and governance, specifically
how particular ideas emerge and are adopted by key stakeholders, and are then
articulated and spread through communication and policy networks and across spatial
scales to become salient on the policy agenda (Bristow 2010a, b). As mentioned above,
resilience refers in general to the ability of actors to develop and implement adaptation
mechanisms to external perturbations that mitigate the long-run effects of such shocks
and that may lead to a restoration of the original equilibrium or to the realization of a
new equilibrium state (Borsekova and Nijkamp 2019). Resilience may also be consid-
ered here as the capacity of a socioeconomic system to absorb different types of
disturbances, while continuously reconstructing and retaining the same function, struc-
ture and identity (Walker et al. 2004). The balanced representation and implementation
of effective and adaptive governance measures and action mechanisms by various
stakeholders, with a multiplicity of policy interests and indicators, will be named here
a concerted strategy. Such a capacity may be perceived of as a competitive advantage
of complex socioeconomic systems of regions, which due to resilience are then
becoming less vulnerable and thus more competitive. Our research results from 268

Table 8 ANOVA results of RCI by CapitalReg, by Group and by Euro

Source Type III Sum of Squares df Mean Square F Sig.

Corrected Model 35.079 7 5.011 16.460 0.000

Intercept 0.125 1 0.125 0.409 0.523

CapitalReg 4.576 1 4.576 15.032 0.000

Group 8.836 1 8.836 29.023 0.000

Euro 0.79 1 0.790 2.595 0.108

CapitalReg * Group 0.009 1 0.009 0.029 0.866

CapitalReg * Euro 0.148 1 0.148 0.485 0.487

Group * Euro 2.352 1 2.352 7.725 0.006

CapitalReg * Group * Euro 0.002 1 0.002 0.008 0.929

Error 79.159 260 0.304

Total 116.648 268

Corrected Total 114.238 267
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EU regions and Fig. 7 suggest a novel operational framework for concerted strategies
for competitive and resilient regions.

The next figures (Fig. 8a and b) show the basic constellation of concerted strategies
for competitive and resilient regions based on their position in four, or alternatively six,
quadrants according to their performance in the Competitiveness and Resilience sub-
indices as discussed before.

In quadrant I we have regions with a positive performance in both sub-indices. We
can also sub-divide this quadrant into two parts according to a higher sub-index (8b).
Regions in this quadrant might focus on maintaining the current level of their compet-
itiveness and resilient indicators, or alternatively on strengthening areas with a lower
performance.

Fig. 7 Scatterplot of Competitiveness versus Resilience

Fig. 6 Error bar plot of RCI 2019 by Group and by Eurozone
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Quadrant II sketches out the concerted strategy for regions with a promising level of
the Competitiveness sub-index and a negative Resilience sub-index. Therefore, regions
in this quadrant may focus on strengthening the indicators of resilience while main-
taining at least the current level of competitiveness indicators.

Quadrant III depicts regions with both negative Competitiveness and Resilience
indices. In order to set up proper measures for such regions, we may sub-divide this
quadrant into two parts. Regions in quadrant IIIa should focus primarily on strength-
ening indicators of resilience, while those in quadrant IIIb appear to have a lower
performance of competitiveness indicators.

Clearly, the presence of the region in the quadrant III is an undesirable situation, as
both Competitiveness and Resilience sub-indices are negative. There are three possible

Table 10 Cross-tabulation of capital (yes/no) regions by segments

ClassRC Total

I a I b II III a III b IV

CapitalReg Other Count 45 63 5 29 82 16 240

% within ClassRC 88.2% 87.5% 55.6% 87.9% 95.3% 94.1% 89.6%

Adjusted Residual −0.3 −0.7 −3.4 −0.3 2.1 0.6

Capital Count 6 9 4 4 4 1 28

% within ClassRC 11.8% 12.5% 44.4% 12.1% 4.7% 5.9% 10.4%

Adjusted Residual 0.3 0.7 3.4 0.3 −2.1 −0.6
Total Count 51 72 9 33 86 17 268

% within ClassRC 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table 9 Cross-table of development phase regions by segments

ClassRC Total

I a I b II III a III b IV

Group Post-socialist Count 1 2 3 17 31 3 57

% within
ClassRC

2.0% 2.8% 33.3% 51.5% 36.0% 17.6% 21.3%

Adjusted
Residual

−3.7 −4.5 0.9 4.5 4.1 −0.4

Capitalist Count 50 70 6 16 55 14 211

% within
ClassRC

98.0% 97.2% 66.7% 48.5% 64.0% 82.4% 78.7%

Adjusted
Residual

3.7 4.5 −0.9 −4.5 −4.1 0.4

Total Count 51 72 9 33 86 17 268

% within
ClassRC

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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development paths (one direct and two indirect) leading to the strengthening of regional
performance.

The first direct path is one step movement from quadrant III to quadrant I through
zero. It means concerted improvement of both Competitiveness and Resilience sub-
indices (formal notation IIIa or IIIb → Ia or Ib). The second indirect path consists of
two consecutive steps: firstly, the movement to the right, to quadrant IV (it requires
improvement of Resilience), followed by the shift to quadrant I - improvement of
Competitiveness ((IIIa →) IIIb → IV→ Ia or Ib). The third indirect path consists of
two consecutive steps: the first step is a shift to quadrant II (improvement of Compet-
itiveness), the second step is a shift to the right to quadrant I - improvement of
Resilience ((IIIb →) IIIa → II→ Ia or Ib).

Quadrant IV finally, proposes a concerted strategy for regions with a positive level
of the Resilience sub-index and a negative Competitiveness sub-index. Therefore,
regions in this quadrant might focus on strengthening the indicators of competitiveness
and on maintaining at least the current level of resilience indicators.

The next figure shows the spatial distribution of possible or proposed concerted
strategies across NUTS2 regions in Europe.

The map of spatial distribution reveals several interesting patterns. Regions in
quadrants I a and I b seem to be rather concentrated in capitalist countries and comprise

Fig. 8 (a) Concerted strategies in 4 quadrants (b). Concerted strategies in 6 quadrants

Table 11 Cross-tabulation of Eurozone regions by segments

ClassRC Total

I a I b II III a III b IV

Euro No Euro Count 9 32 6 16 27 5 95

% within ClassRC 17.6% 44.4% 66.7% 48.5% 31.4% 29.4% 35.4%

Adjusted Residual −3.0 1.9 2.0 1.7 −1.0 −0.5
Eurozone Count 42 40 3 17 59 12 173

% within ClassRC 82.4% 55.6% 33.3% 51.5% 68.6% 70.6% 64.6%

Adjusted Residual 3.0 −1.9 −2.0 −1.7 1.0 0.5

Total Count 51 72 9 33 86 17 268

% within ClassRC 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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capital regions of three post-soviet countries – Czech Republic, Slovakia and Slovenia.
A very interesting pattern is shown by regions in quadrant II, which are rather isolated
regions or regions in quadrant IV, which are more widely represented in peripheries of
the EU. If we discuss the proposed concerted strategies in the context of the New
Economic Geography (NEG) paradigm, we can observe the emergence of large
agglomerations mainly represented by regions is green quadrants (I a and I b). On
the other hand, the New Economic Geography is sometimes said to be of less relevance
when describing current developments in advanced economies, because NEG focuses
more on tangible causes of the spatial concentration of economic activities, and not so
much on the intangible sources (Krugman 2011).

The choice of a proper concerted strategy depends on specific conditions of a region,
the stage of its development or the level of leadership. The proposed framework for
concerted strategies for competitive and resilient regions offers a guidance for tailor-
made and specific place-based strategies, in the line with our robust and multiple
indicators. Place-based spatial planning and policy based on the proposed framework
might help to set up proper policy measures and to design coherently both development
goals - resilience and competitiveness.

Finally, we note that we have used official data from Eurostat and standard
indicators involved in RCI. Since all results, updates and further implications are
available for decision- and policy-makers, our proposed operational framework is
immediately available and applicable in practice.

Fig. 9 Spatial distribution of concerted strategies for competitive and resilient regions
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8 Conclusion

The heterogeneity, the interwoven nature of spatial-economic interactions and the
strongly fluctuating economic outcomes among European countries and regions dem-
onstrate convincingly that the European space-economy is a complex spatial system.
The both principal concepts used on the present paper, namely competitiveness and
resilience, refer to complexity of regions. The main aim of the present study was to
investigate the connectivity between competitiveness and resilience and to design an
operational framework for concerted strategies of competitive and resilient regions in
Europe.

We used several mathematical and statistical methods in order to investigate the
connectivity between competitiveness and resilience. Univariate factor associations
show that capital regions positively influence the two analysed indices – RCI and
Competitiveness. Their means are significantly larger in regions with capitals than in
other regions (p < 0.01). The development phase of a region appears to positively
influence all three relevant indices – RCI, Resilience and Competitiveness. Their means
are significantly larger in capitalist regions than in post-socialist regions (p < 0.001).
The Euro currency appears to positively influence Resilience; the mean is significantly
larger in Eurozone regions than in other currency regions (p < 0.05). Next, multivariate
factor associations show that two factors (Eurozone and Development phase of regions)
are again significant (p < 0.001), also in the three-way analysis of variance (like in
univariate factor associations). Besides, the interaction term Group*Euro is also sig-
nificant (p < 0.01). The mean of the RCI index in the group of capitalist regions is
significantly larger (better) in the No Euro case than in Eurozone case, while on the
contrary in post-socialist regions it is reversed – the RCI mean is significantly smaller
(worse) on average in No Euro regions than in Eurozone regions. Almost the same
results are found in case of both Resilience and Competitiveness sub-indices.

The segmentation of regions in our study shows that all EU regions at NUTS2 level
can be sub-divided into six segments according to their signs of Resilience values and
of Competitiveness values and according to whether Resilience is larger or smaller than
Competitiveness. Membership in these segments is significantly associated with all
three factors: Capital region, Development phase of regions, and Eurozone. The count
of regions with capitals is significantly larger (p < 0.001) in segments with a negative
Resilience and a positive Competitiveness. The counts of post-socialist regions are
significantly smaller (larger) in segments with positive (negative) values in both the
Resilience and Competitiveness indices (p < 0.001). On the contrary, the counts of
capitalist regions are significantly larger (smaller) in segments with positive (negative)
values in both Resilience and Competitiveness indices (p < 0.001). Finally, the counts
of regions with a Euro in segments with positive values in both Resilience and
Competitiveness indices and Competitiveness are smaller than Resilience (p < 0.01).

Our robust research results offer a solid basis for the proposed operational frame-
work for concerted strategies of competitive and resilient regions. Our research sug-
gests four, respectively six, types of concerted regional strategies according to the
performance of a region in terms of Resilience and Competiveness sub-indices. The
spatial distribution of concerted strategies for competitive and resilient regions reveals
several interesting patterns and offers a guidance for tailor-made regional policy. Place-
based spatial planning and policy based on our analysis framework may be helpful in
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developing effective measures to realize coherently both development goals - resilience
and competitiveness in order to meet the complexity of European space-economy. A
major advantage of the proposed operational framework is its immediate use for policy-
and decision-making purposes, as we used official and accessible data from Eurostat
and standard indicators involved in RCI for 2019. As there is a continuity in the official
RCI classification and measurement, policy-makers will be able to compare the
performance of their regions over time and to design proper concerted strategies
accordingly. From this perspective, our study brings several interesting learning ele-
ments and results for policy-makers at various levels. It is also noteworthy that Figs. 7,
8 and 9 may suggest various measures for the current EU cohesion policy.

Last but not least, the clear evidence of a connectivity between competitiveness and
resilience may help to develop a governance approach that balances competitiveness
mainly represented by productive assets with resilience mainly represented by sustain-
ability and ecological awareness. The proposed operational framework for concerted
strategies of competitive and resilient regions offers a response for policy on how to
deal with the complexity of the European space-economy and dynamics of the current
world at the same time.
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