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Abstract: Regional resilience is typically described as the ability of a region to withstand shocks and recuperate from various
crises. Τhis paper examines the quantitative aspect of tourism resilience and focuses on tourism employment. The aim is to
highlight the distinct potential of each Greek region to recover from the ongoing pandemic, based on its calculated tourism
resilience. This empirical research uses secondary data and calculated indices developed for evaluating regional resilience. Statistical
data from official sources provides information regarding regional employment with focus on tourism. Preliminary findings
show that important differences are evident between regions regarding their resilience and their subsequent ability to recover
from ongoing crises. Estimated resiliency is not always accompanied by a corresponding recovery, especially on the tourism
sector. Regions with a strong tourism industry seem to have a stronger resilience than regions that base their development on
other industries and this is an indication but at the same time shows the potential of tourism for the development of a regio n.
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INTRODUCTION
Economic crisis, natural disasters, terrorism and most recently the pandemic have affected regions’ development.
Regions, however, do not respond in the same way to these shocks. Some of them seem to be prepared and deal with the
shocks in a successful way (Cirer-Costa, 2020), while others seem to be unprepared and fail to cope with the consequences
of these shocks. It is therefore accurate to say that some regions seem to be more resilient than others. In addition to that,
this resilience is correlated, among other things, to the regions’ prominent industry, often affected by strengths and
weaknesses of individual firms (Kaczmarek et al., 2021). Resilience is a concept that was initially used in engineering
and ecology. Holling (1973) was the first to introduce resilience as the notion that “determines the persistence of
relationships within a system and is a measure of the ability of these systems to absorb changes of state variables,
driving variables, and parameters, and still persist” (Holling, 1973:17). Over the last decades the concept has been
embraced and refined by economists and regional scientists. Regional resilience measures the ability of a region to
withstand shocks and recover from various crises. According to Walker and Lee (2004) resilience is “the capacity of a
system to absorb disturbance and reorganize while undergoing change so as to still retain essentially the sam e function,
structure, identity, and feedbacks” (Walker and Lee, 2004:2). Folke et al. (2010) on the other hand, defined resilience as
“the capacity of a system to absorb disturbance and reorganize while undergoing change so as to still retain essentially
the same function, structure and feedbacks, and therefore identity, that is, the capacity to change in order to maintain the
same identity” (Folke et al., 2010:3). According to Martin et al (2016) the notion of resilience describes how a region or
a system reacts and recovers from a shock (Martin et al., 2016:564), while Di Pietro et al. (2021) are seeing resilience
as the economic system’s ability to recover from an external disturbance (Di Pietro et al., 2021:287).
The concept of resilience can be used by researchers in order to study and analyze the effect of shocks on regions and
the consequent behavior of the regions. The question that still remains to be answered is what are the key elements that
make regions react differently to shocks and what are the factors of a successful reaction. This research focuses on the
impact of several crises at the regional level. More specifically the emphasis is placed on tourism activity as the most
dynamic sector of the Greek economy. The aim of this paper is to highlight the distinct potential of each Greek region to
recover from an economic crisis or the ongoing pandemic, based on its calculated tourism resilience. It is examined
whether regions, based on the level of participation in the tourism industry, have different levels of resilience.
Reaction and recovery of a region after a crisis appears to be influenced by the characteristics of the region and each
region has a distinct resilience. If the relationship between regional attributes and resilience proves to be a solid and
measurable dependency, then it can be strategically utilized not only to predict the potential outcome but also to take
measures that could improve the chances and speed of the recovery. The importance of this research lies to the fact that
regions seem to react differently to various crises and shocks. The regions’ characteristics determine that reaction and if the
reaction can be predicted, then it can change or even improve. The paper is structured as follows: in Section 2 we present
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the relevant literature review that frames our study, regarding regional resilience and development, the impact of tourism
and the importance of tourism in the Greek economy. Section 3 includes the methodology of the research and Section 4
presents the main findings. Finally, Sections 5 and 6 contain the discussion and conclusions, respectively.
LITERATURE REVIEW
Resilience is a concept that was initially used in
engineering and ecology. After the first use of the term by
Holling (1973) regional economists used it to identify the
reaction of a region to various shocks and crisis. According
to Foster (2007) resilience “is the ability of an economy to
anticipate, to prepare, to respond and to recover form a
shock”. Martin and Sunley (2007) in their work defined
resilience as “the capacity of a regional or local economy to
withstand or recover from market, competitive and
environmental shocks to its developmental growth path, if
necessary, by undergoing adaptive changes to its economic
structures and its social and institutional arrangements, so as
to maintain or restore its previous developmental path, or
transit to a new sustainable path characterized by a fuller
and more productive use of its physical, human and
environmental resources”. Later on, Briguglio et al. (2009)
Figure 1. Types of resilience for a region under shock
reported that resilience “has been used in at least three ways
(Source: authors)
in relation to its ability to: recover quickly from adversity,
to withstand the effect of adversity, and to avoid adversity altogether” (Briguglio et al., 2009:233). On the other hand,
Kallioras (2011) stated that “resilience of a region is measured based on the evaluation of its ability to maintain a
successful path of development after a disturbance, whether success is perceived in terms of traditional indicators such
as growth or change of employment, or in terms of a synthetic index”. The economic crisis of the previous years
enhanced the meaning of resilience as it can also reveal how different regions can deal with shocks (Martin, 2018).
Towards this end, Bishop (2019) revealed that regions with a strong and diverse knowledge stock show higher regional
resilience. In addition, Giannakis and Bruggeman, (2020) in their research indicated that resilience is different among
urban, intermediate and rural regions, while Brown et al. (2020) highlighted the connection between firm resilience to
regional resilience. These definitions and many more have a common ground, considering resilience as the region’s
ability to react to shocks. For example, Martin (2012:6) presented a region’s development path, using a line that shows a
region’s path which is interrupted by a shock. A shock moves a region’s economy outside of the path followed, but the
economy has the ability to return to its pre-shock growth trend. But this is not always the case.
Region’s show different levels of resilience, or even have no resilience. Figure 1 represents the different ways that a
region can respond to a crisis. If high resilience is supplemented by capability for adaptation and innovation, a
successful recovery can not only re-establish the previous rate of progress but it can also result in a higher rate; leading
eventually to an improved development path. This could happen, if the region manages to respond successfully, building
upon its resiliency, while taking advantage of the new conditions and turning the threat into an opportunity (case “A” in
Figure 1). In a more typical case, a moderately resilient region will eventually recover from the crisis, albeit not
necessarily fully, resulting in lower levels and rate of development (case “B” in Figure 1).
Finally, a non-resilient region might lose all development momentum as result of the crisis, entering a challenging
period of decline (case “C” in Figure 1). The concept of resilience in tourism has been approached from a variety of
paths. Tyrrell and Johnston (2008) define resilience as “the ability of social, economic or ecological systems to recover
from tourism-induced stress” and consider it a part of the broader tourism sustainability issue”. Other researchers, such
as Espiner et al (2017) further support this unbreakable relationship between sustainability and resilience. In connection
with crises, resilience is often examined in conjunction with specific catastrophes such as natural disasters (Kim and
Marcouiller, 2015; Bhati et al., 2016) or terrorism (Mansfeld, 1999). Research examining disasters often evolves around
the concept of crisis management (Filimonau and De Coteau, 2020). Prayag (2018) argues that relevant research should
be shifted towards resilience instead of crisis management. According to Cochrane (2010) resilience can often explain
the deviations from the typical linear tourism destination life cycle described by Butler (1980).
Further, complexity and chaos theories combined with geography aspects shape the intricate equations of
sustainability and resilience as argued by Calgaro et al. (2014). Tourism resilience has a deeper social, political, and
economic basis, as described by Cheer and Lew (2018) and it can be affected by a multitude of crises at various levels
and scales. Alebaki and Ioannides (2017) describe a range of local, national, and global influences in their paper about
the resilience of Greece’s wine tourism. Individual societal factors such as wellbeing and behavior competencies also
constitute an integral part of the resilience framework, as suggested by Sheppard and Williams (2016).
Dependency of a region is often a factor that results in lower resiliency as Watson and Deller (2021) argue. Further,
they note that even within regions there are pockets where the opposite is true i.e. “where greater dependency enhanced
economic resiliency”. This suggests that as part of a regional science-oriented analysis, the spatial dimension is not
always easy to measure and identify correctly, without the risk of false generalizations.
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Holder (1980) argues that tourism is more flexible and adaptive than other activities and therefore economies based
on tourism are in general more resilient. The findings of Cellini and Cuccia (2015) examining resilience in Italy after the
recent financial crisis, support this view. This is one of the main aspects examined in this paper. Tourism resilience of
Greek regions has been assessed before in the view of recovery from a single calamity, the financial crisis of the early
2010s (Karoulia et al., 2015). However, this is one of the few studies that examines the role of consecutive crises for
specific destinations. More specifically, the aim of this paper is to highlight the distinct potential of each Greek region to
recover from the ongoing pandemic, based on its calculated tourism resilience.
MATERIALS AND METHODS
Several methods have been developed to measure regional resilience (Martin and Sunley, 2015; Psycharis et al., 2014;
Proag, 2014; Lagravinese, 2015; Giannakis and Bruggeman, 2015; Radulescu and Meleca, 2020). This paper uses the
approaches proposed by Martin (2012), Martin and Sunley (2015) and Lagravinese (2015) and measures the effect of a
shock on an economy while identifying 2 separate phases:
 The first phase takes place when the shock occurs and
 The second takes place during the period where a region is recovering from the shock.
This empirical research uses secondary data. Statistical data from official sources (Greek Statistical Authority, 2021;
INSETE, 2021) provides information regarding GDP, GVA and regional employment with focus on tourism. Specialized
tourism resilience and recovery indices are calculated for each one of the 13 Greek regions, for different time periods
covering the past decades. More specifically, the periods covered are:
 During (2009-2015) and just after the economic crisis (2016-1019)
 During (2019-2020) the pandemic.
Two indices are calculated, Resistance Index and Recovery Index (Lagravinese, 2015). Resistance index (βres) is calculated
by using the following formula (Martin, 2012; Lagravinese, 2015). This formula is applied to Regional Employment and
Regional Employment in Tourism Sector based on data from datasets retrieved from Hellenic Statistical Authority.

Where
is the percentage change of the value of the variable in region i and
is the percentage change of the
value of the variable in the country. Positive values of βres indicate that the region exhibits greater ‘resistance’ to an
adverse shock compared with the rest of the country. Negative values of βres indicate that the region is less resistant
than the country as a whole. Finally, values equal to zero indicate that there is no difference to the national effect.
Recovery index (βrec) is calculated by using the following formula (Martin, 2012; Lagravinese, 2015).
This formula is applied to Regional Employment and Regional Employment in Tourism Sector based on data from
datasets retrieved from Hellenic Statistical Authority. Positive values of βrec indicate that the region exhibits a stronger
(relative to the country) performance after the recession period. Negative values of βrec indicate that the region exhibits
a weaker (relative to the country) performance after the recession period.
Finally, values equal to zero indicate that there is no difference to the national effect. The values of these indices
indicate whether and to what extent a region has a tourism industry that is resistant and secondly if and to what extent a
region has a strong tourism industry that is able to withstand the crisis and recover from it.

Figure 2. Employment and Employment in Tourism, 2009-2020
(Source: Hellenic Statistical Authority (2021). Regional
Figure 3. % Change of Total Employment, per region (Source:
Indicators: Employment by NUTS-2 Regions for the years 2009 to
Hellenic Statistical Authority (2021). Regional Indicators:
2020. Data last updated on May 2021. INSETE (2021). Regional
Indicators: Employment in Tourism by NUTS-2 Regions for the Employment by NUTS-2 Regions for the years 2009, 2015, 2016,
2019, 2020. Data last updated on May 2021)
years 2009 to 2020. Data last updated on May 2021)
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RESULTS AND DISCUSSION
This paper is constructed around a specific major indicator of regional tourism development, namely the employment in
the tourism sector. Several other factors and variables were also analyzed, although not presented or described herein.
These include regional tourism attributes and data from both the supply side (attributes and resources) as well as the
demand side (tourist demographics and flows). These additional factors and the conclusions from the related findings are
briefly referenced in the discussion section of the paper, in conjunction with relevant findings of other researchers.
Figure 2 represents employment and employment in the tourism sector for the period 2009-2020. Total employment
declines when the economic crisis starts and then starts to grow again at the end of it. A slight decrease is also seen
when the pandemic starts. On the other hand, regarding employment in tourism, no major fluctuations are present.
Figures 3 and 4 show the percentage change of employment and employment in the tourism sector. Regarding total
employment, there is an extreme decline in all regions during the economic crisis, although some of them, such as the
island regions of South and North Aegean, seem to have experienced a smaller decline. Employment in tourism, on the
other hand, recorded an increase during the economic crisis in specific island regions such as the Ionian islands, the
South Aegean and Crete. But regarding the covid period there is a decline, mostly on island regions.

Figure 4. % Change of Employment in Tourism, per region
(Source: INSETE (2021). Regional Indicators: Employment in
Tourism by NUTS-2 Regions for the years 2009, 2015, 2016,
2019, 2020. Data last updated on May 2021)

Figure 5. Change of Per Capita GDP (Source: Hellenic Statistical
Authority (2021). Regional Indicators: GDP per Capita by
NUTS-2 Regions for the years 2009, 2015, 2016, 2019. Data last
updated on May 2021)

Figure 5 presents the
percentage change of per capita
GDP in every region. It is
noticed that,
during the
economic crisis, every region
experienced
a
significant
decline,
except
West
Macedonia. On the other hand,
post crisis results show an
increase in every region, except
West Macedonia and North
Aegean.
Regarding
the
contribution of tourism on GDP
(Figure 6) we notice - as was
expected - that the greatest
contribution is on
wellestablished tourism destinations,
such as South Aegean, Crete,
Ionian Islands, and that there is a
notable increase from 2012 to
2019. Table 1 presents the values
Figure 6. Regional Per Capita GDP (Source: Hellenic Statistical Authority (2021). Regional
of Resistance and Recovery
Indicators: GDP per Capita by NUTS-2 Regions for the years 2012, 2014, 2015, 2017, 2018,
Index as calculated for total
2019. Data last updated on May 2021)
employment and employment
on tourism, for two shock periods. The first period is referring to the economic crisis, i.e. 2009-2012 and the second one to
the pandemic,i.e. 2019-2020. As we have seen, negative values in both indices suggest that a region is less resistant or has a
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weaker (relative to the nation) performance after the recession period, in comparison to the whole country. In the case of
the economic crisis, there is no region with negative values in both indices, although there are urban and rural regions such
as Attica, West Macedonia, Epirus that experience negative values in Resistance Index, indicating a small resistance to
economic crisis. This finding is in agreement with previous researchers who stated that the economic crisis affected sectors
such as manufacture and not tourism
1st shock period
2nd shock period
(Psycharis et al., 2014). In the case of
Economic crisis
Post economic
Pandemic crisis
the pandemic, as already explained,
Regions
period (2009crisis period
period
Recovery Index cannot be calculated.
2015) βres
(2016-2019) βrec (2019-2020) βres
Nevertheless, Resistance Index has
Employment
negative values in all island regions and
Total in Tourism Total in Tourism Total in Tourism
East Macedonia & Thrace 0.31
14.34
1.08
0.96
-4.66
-1.28
regions whose dominant sector is
Attica
-0.15
-8.31
0.32
1.44
3.24
0.89
tourism. Figures 7 and 8 plot the
West Greece
-0.04
14.27
1.48
0.77
1.99
-0.59
relationship, across the 13 Greek
West Macedonia
-0.04
-6.43
1.51
0.55
1.04
3.00
regions, between resistance index (for
Ionian Islands
0.03
-3.98
0.78
0.93
-6.29
-1.45
the recession period) and the recovery
Epirus
-0.03
-2.16
0.53
4.32
-2.90
-0.71
index (for the post-recession period).
Central Macedonia
0.08
4.67
0.89
-0.35
0.34
0.41
Crete
-0.08
4.56
2.88
1.18
-8.34
-1.37
Furthermore,
by
splitting
the
South Aegean
0.61
3.46
0.33
1.89
-11.69
-1.63
relationship into quadrants we can see
Peloponnisos
0.16
1.80
1.44
1.78
2.30
1.05
which regions have been both the most
Central Greece
0.22
-3.95
1.72
1.02
-2.01
0.69
resistant to the recession and have
Thessaly
-0.07
3.97
2.11
-0.97
0.49
0.47
experienced the fastest post-recession
North Aegean
0.53
7.29
1.26
1.46
-1.95
0.53
Table 1. Resistance (βres) and Recovery Index (βrec) (Source: Hellenic Statistical Authority employment growth. Regarding total
resilience, Central Greece, Peloponnisos,
(2021). Regional Indicators: Employment by NUTS-2 Regions for the years 2009, 2015,
North Aegean, East Macedonia &
2016, 2019, 2020. Data last updated on May 2021. INSETE (2021). Regional Indicators:
Employment in Tourism by NUTS-2 Regions for the years 2009, 2015, 2016, 2019, 2020.
Thrace, and South Aegean appear to be
Data last updated on May 2021. Computed by the authors)
the most resilient regions.
More Resilient Regions

More Resilient Regions

Less Resilient Regions

Figure 7. Resistance and Recovery Index for Total Employment
during and after the economic crisis period (Source: Hellenic
Statistical Authority (2021). Regional Indicators: Employment by
NUTS-2 Regions for the years 2009, 2015, 2016, 2019. Data last
updated on May 2021. Computed by the authors)

Less Resilient Regions

Figure 8. Resistance and Recovery Index for Employment in
Tourism during and after the economic crisis period
(Source: INSETE (2021). Regional Indicators: Employment in
Tourism by NUTS-2 Regions for the years 2009, 2015, 2016,
2019. Data last updated on May 2021. Computed by the authors)

Those are rural and island regions which base their economy on agriculture and tourism. What is worth noticing is that
Crete is experiencing a small Resistance Index but has a significant Recovery Index which means that although the island
was affected by the crisis, it did have an economy that was able to successfully recover from the crisis; possibly due to its
sectoral/production structure. It has been argued that certain economic activities suffer relatively more from economic or
other shocks, such as manufacturing or the tourism sector (Giannakis and Bruggeman, 2015). This varies depending on the
type of shock and it could explain to some extent the spatial differences in resistance. Different types of crises (natural,
financial, refugee, pandemics etc.) dictate different suitable responses (Boin and Lodge, 2016) as each type of crisis has
unique characteristics and consequences (Lalonde, 2007). Past research has shown how the tourism industry has reacted or
how it should react appropriately at any level of activity; from individuals and leaders (Bhaduri, 2019), to businesses
(Dahles and Susilowati, 2015), and regions (Kakderi and Tasopoulou, 2017). Regarding the 2 nd period of shock, data
present only preliminary results since the pandemic is still ongoing. Therefore, Figure 9 presents only the resistance
index for the first years of the pandemic. The evidence suggests that at the beginning of the pandemic, the least resilient
regions where Attica, West Greece, West Macedonia Central Macedonia, Peloponnisos and Thessaly. Since we have n ot
yet entered the post-pandemic era and several support measures are still in place, there is no concrete evidence to argue
which regions have been affected the most. More data is needed in order to have a clearer picture.
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DISCUSSION
The various shocks such as the
economic crisis and the pandemic,
have affected and still affect the
performance of the regions and
consequently the countries as well.
This paper focused on the study of
the impact of economic crisis and
the pandemic on the resilience and
especially the tourism resilience of
the Greek regions. The analysis of
the data revealed some interesting
results. The first finding shows that,
whether it was the economic crisis,
or the pandemic, regions reacted
differently to these shocks and
showed a different level of resilience
and recovery. This is in accordance
Figure 9. Resistance Index during the pandemic (Source: Hellenic Statistical Authority (2021).
Regional Indicators: Employment by NUTS-2 Regions for the years 2019, 2020. Data last updated with the findings of Cellini and
on May 2021. INSETE (2021). Regional Indicators: Employment in Tourism by NUTS-2 Regions Cuccia (2015) who concluded that
providers of tourism have differing
for the years 2019, 2020. Data last updated on May 2021. Computed by the authors)
abilities to change their orientation
and specialization in front of a negative shock, and as a result different Italian regions have shown markedly different
degrees of economic resilience. It is also shown that the resistance and the effects of a crisis vary depending on the
geography of the region (island or mainland) in a way similar to that proposed by Cellini and Gucia (2015) who
conclude that regions in which the sea-side tourism was more relevant have faced deeper adverse shock.
Another finding supports that island regions and regions that have significant contribution to tourism seem to have
better resilience than urban regions. Benítez-Aurioles (2020) in his study for the Mediterranean countries such as Greece,
Italy, Portugal and Spain also concluded that the competitive advantage or specialization demonstrated by each country
define the resilience patterns in tourism. At a more localized level or at a smaller scale such as the case of islands, there
appear to be other factors impacting the resilience such as the industry’s management deficiencies, inadequate cohesion
among stakeholders, and lack of innovation (Bangwayo-Skeete and Skeete, 2020). Finally, although some regions show
poor resistance to shocks, they seem to show a better performance in recovery from the shocks. This is probably due to
various reasons such as the uneven development of specific sectors of their local economies, their adaptability, or even the
intra-sectoral industry mix, as suggested by Mandal and Saravanan (2019) who argued that the composition, the
strategic orientation, the coordination, the agility, and the utilization of information technology (Mandal, 2019) of the
tourism supply chains (mainly hotels, tour operators and restaurants) affect the tourism resilience. Cirer-Costa (2020) in
his study examined the case of Ibiza, and concluded that accumulated physical, human and social capital and the
capacity of the local business community to reinvent their product and adapt to new circumstances, resulted in enhanced
resilience, allowing for recovery after consecutive crises. The statistical data analyzed (Elstat, 2021; INSETE, 2021)
shows that different Greek regions are favored by different target groups or countries of tourists’ origins.
These findings are in accordance with Weaver et al (2019) who suggested that not only market diversification but
also destination loyalty can affect island destination resilience. This can be further assessed in conjunction with relevant
factors such as the origin of the tourists that appears to affect the tourism resilience (Tangvitoontham and Sattayanuwat,
2018). Benítez-Aurioles (2020) in his study shows that when comparing Mediterranean countries such as Greece, Italy,
Portugal and Spain, competitive advantage or specialization demonstrated by each country defines the resilience patterns
in tourism. The findings in our research show that what arguably happens at country level also extends to the regional
level as well. Regions such as Crete or other island regions, that show significant differences in resilience and recovery
compared to other regions and the national average, are probably supported by a combination of factors, ranging from
productive basis and geography (island) to tourism specialization. In the case of individual Greek islands, approaches
similar to the adoption of the Cittàslow philosophy (slow food, slow tourism, aiming on improving the quality of local
life) can have a positive effect on tourism sustainability and resilience, as described by Walker and Lee (2019).
CONCLUSION
This paper examined the degree of resilience of the Greek regions by analyzing tourism development and related
critical factors such as the employment in the tourism sector. An established methodology was utilized to measure both
the resistance as well as the ability for recovery following a crisis. By using the calculation of the Resistance Index and
the Recovery Index as main methodological tools, the analysis has led us to the following conclusions:
 Economic crisis revealed the country’s vulnerabilities, including vulnerabilities at the regional level.
 There is a measurable difference in resilience between regions.
 Mainland regions including large urban destinations are not necessarily the most resilient ones.
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 Regions depending on tourism seem to be more resilient.
Tourism industry appears to have the potential to act as a catalyst factor supporting the recovery of the Greek
economy following the latest crisis of the COVID-19 pandemic. Despite the positive outlook, one should not overlook
the importance of planning and proactiveness. Even though it has been reasoned that tourism in combination with
specific local characteristics can assist a region through extensive and consecutive crises (Cirer-Costa, 2020) a better
outcome can arguably be expected when all stakeholders develop contingency plans (Filimonau and De Coteau, 2020).
The necessary preparedness ranges from entrepreneur to destination-wide level and includes the whole range of crises
and threats, from minor or slow developing to major or acute disasters (Lew, 2014).
The pandemic is still ongoing, and this constitutes a significant limitation of this research as it is necessary to
analyze post-crisis data in order to make more meaningful comparisons between different crises. The same is true for the
refugee crisis as well, which is far from over for many Greek regions, with significant implications for several of the
regions examined herein (Ivanov and Stavrinoudis, 2018). Another limitation is that the research did not focus on the
specific tourism orientation of the regions. A more detailed supply-side analysis based on specific tourism activities and
employment structures in each region, combined with demand side data such as tourist demographics and behavior
could reveal the tourism strategies and patterns that can potentially enhance tourism resilience. Thus, further research
that would measure the resilience by using a combination of additional variables supplementing the main factors such as
sectoral employment, could capture more accurately regions’ recession and recovery dynamics. In addition, analysis by
sector would reveal the resilience of each sector and the effect to the resilience of the region as a whole.
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