<@ sustainability

Article

Assessment of Socioeconomic Resilience to Pandemic Disasters
in Island Tourist Destinations

Adel Hafsi 109, César Daniel Aguilar-Becerra

check for
updates

Citation: Hafsi, A.; Aguilar-Becerra,
C.D.; Frausto-Martinez, O.;
Rivas-Tapia, A.S. Assessment of
Socioeconomic Resilience to
Pandemic Disasters in Island Tourist
Destinations. Sustainability 2023, 15,
11246. https://doi.org/10.3390/
sul51411246

Academic Editor: Paola Petrosino

Received: 29 May 2023
Revised: 5 July 2023

Accepted: 13 July 2023
Published: 19 July 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

2

, Oscar Frausto-Martinez *( and Alejandra Sarhai Rivas-Tapia 3

Sustainable Development Division, Universidad Auténoma del Estado de Quintana Roo, Andrés Quintana
Roo S/N, Entre Calle 110 sur Frente a la Colonia San Gervasio, Cozumel 007600, Mexico; 2130227@uqroo.mx
Facultad de Turismo, Universidad Auténoma de Guerrero, Cerrada de Papantla y Avenida Ruiz Cortinez
S/N Colonia, Alta Progreso, Acapulco de Juarez 39610, Mexico; caguilar@uagro.mx

Centro Universitario de la Costa, Universidad de Guadalajara, Avenida Universidad de Guadalajara 203,
Ixtapa 48280, Mexico; alejandra.rtapia@alumnos.udg.mx

*  Correspondence: ofrausto@uqroo.edu.mx

Abstract: The pandemic has led to a sharp contraction in economic activity with diverse businesses
shutting down or reducing their operations. The COVID-19 pandemic is recognized as a challenge in
the travel and tourism services industry. Therefore, this paper aims to evaluate the socioeconomic re-
silience of the island tourist destination of Cozumel and to determine its ability to manage a pandemic
by identifying its strengths and weaknesses. This study was based on the Indicators of Socioeconomic
Resilience in Island Destinations (ISRID) matrix adapted to the study territory to achieve this aim.
As a result, 63 out of 890 research articles were reviewed, from which 1222 indicators were collected;
nevertheless, only thirty-three indicators were selected. The assessment was also structured on
a matrix of double data collection before and after the pandemic to analyze the evolution of the
components essential to strengthening socioeconomic resilience. In this way, this study revealed
that the island of Cozumel does not have good risk management in the presence of a pandemic
phenomenon. Thus, the principal axes to reinforce abilities were implementing a comprehensive plan
with multidisciplinary approaches containing themes like social participation, access to information,
health, economic resources, gender inequalities, marginalization, environmental impacts, and en-
demic resources. Finally, the matrix developed can aid decision-makers in generating corresponding
actions when designing, implementing, and evaluating socioeconomic resilience capacities to cope
with a pandemic disaster in island tourist destinations.
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1. Introduction

In recent years, there has been an increasing trend in the frequency of natural dis-
asters [1], affecting more people and causing significant economic losses [2]. Multiple
explanations can be made for the origin of these phenomena. Still, the experts point to
factors like climate change, urbanization, and other human activities that can alter the
natural environment and increase the likelihood of hazards occurring [3-6]. The global
COVID-19 pandemic has recently been significant and widespread, affecting every country
and sector of the global economy [7,8].

According to the IFRC [9], it was noted that 80% of emerging and developing economies
recorded a recession during this year, of which, the most affected were those depen-
dent on the tourism and services sectors, as well as countries dependent on exports of
industrial products.

The pandemic has led to a sharp contraction in economic activity, with many busi-
nesses shutting down or reducing their operations, resulting in company bankruptcies,
reduced private investment, lower economic growth, deterioration of productive capacity,
breakdown of human capital, higher unemployment, lower wages, increased poverty,
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higher costs, and unequal access to health care [10]. According to Higgins-Desbiolles [11],
the COVID-19 pandemic is recognized as a challenge in the travel and tourism services
industry, forcing those involved to develop more sustainable, ethical, and responsible strate-
gies. In the same way, the World Tourism Organization (UNWTO) pointed out tourism’s
vulnerability to external factors and its highly fluctuating and vulnerable structure [12,13].

However, in the case of Island Tourism Destinations (ITD), being closed circuits, they
have gone through a pandemic with different characteristics compared to other sun and
beach tourism destinations due to their degree of isolation and high dependence on the
income generated by tourism [14]. In this regard, Briguglio [15], McElroy [16], Mehmet
and Tahiroglu [17], Worrell [18] point to three important development limitations of the
ITD: economic limitations (limited movement of goods, economic development pressures,
small domestic market, limited capacity to take advantage of economies of scale), human
limitations (reduced human resource base, emigration of specialists to big cities, costly
government functions per capita, impartiality problems due to proximity of agents, and
community), and environment limitations (highly fragile ecosystems, prone to natural
disasters, rapid depletion of agricultural land, intense use of the coastal zone for tourism
and sea-related activities, accelerated generation of urban solid waste, increased demand
for resources, limited natural resources).

In the case of Mexico, a recession of the gross domestic product GDP of 8.5% was
recorded with a decrease of 30% in its tourism GDP during 2020 [19]. This generated
the loss of 775 thousand jobs and 13.6 billion dollars in resources from international
visitors [19]. Also, studies by Damian [20], Palafox-Mufioz and Rubi-Gonzalez [21] pointed
out the vulnerabilities of tourist destinations in Mexico and the socioeconomic impact of the
pandemic due to a fluctuating industry, labor precarity, and irrational population growth.

The situation is even more catastrophic for specific territories, such as tourist island
destinations like Cozumel, which highly depend on tourism, with 66.32% on the service sec-
tor and 20.06% on commerce. The rest of the activities are divided as follows: The primary
industry is 0.97%, and the secondary sector is 11.22% [22]. In the same way, the island of
Cozumel, as the first cruise destination in Mexico, registered a loss of 747.97 million dollars
based on the year 2019 [23]. In addition, at the end of 2020, SEDETUR [23] published a
report stating that hotel occupancy had reached a decrease of 26.9%, airport passenger
movements by 50.9%, and cruise ship movements by 72.7%.

Despite the multitude of research on COVID-19 and its economic impact, very few
studies have been found with a local focus. However, a couple of studies focused on island
tourism destinations have been found with COVID-19 approaches on topics such as the
food system on the Pacific Islands [24,25], tourism vulnerability on Spanish islands [26],
coastal planning and beach management in Caribbean insular states [27], and organizational
resilience in hotels on Spanish islands [28]. However, no studies on socioeconomic resilience
to pandemic events for island tourist destinations were found.

In this sense, it is urgent to consider strategies to strengthen their capacities and
abilities to anticipate and manage the negative effects of disasters, like pandemics, that risk
both the short term (higher unemployment; lower wages and incomes; increased poverty;
inequalities; and increased health costs) and the long term (business failures, reduced
private investment, lower economic growth, less integration in value chains, deterioration
of productive capacities and human capital) [10]. Therefore, socioeconomic resilience is
introduced as a core construct to strengthen the capacities and abilities of an individual
or community to be able to resist, reduce, and absorb the negative effects of asset losses,
cope with economic impacts on their living conditions, and recover from a disaster [29,30].
Nevertheless, the political misuse and the multidisciplinary approach of the resilience
concept have caused problems in its application, causing difficulties in integrating the
different visions and confusing the definition of what constitutes resilience as an outcome,
a property, or a process. According to [31], it is reported that there are two main views
of resilience: process and property. However, process resilience and property resilience
are not contradictory. Indeed, the intrinsic qualities of systems, combined with exogenous
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factors, are what will determine the resilience process and the trajectory of the system [31].
Therefore, Quenault [32] identifies two dimensions of resilience applied to risk and disaster
management: The first dimension involves resilience with reactive responses in order
to absorb, resist, and self-organize to face a disaster, and the second dimension implies
proactive responses to strengthen the adaptive capacity and the learning capacity to be able
to recover, transform, reorganize, or renew the system during and after a disaster.
Therefore, this paper aims to evaluate the socioeconomic resilience of the island tourist
destination of Cozumel and find its ability to oversee a pandemic by identifying its strengths
and weaknesses. Through this study, we look to propose a solid evaluation-support
instrument that will allow island localities to address and develop reinforcement plans to
reduce the direct and indirect socioeconomic impacts to cope with a pandemic event.

2. Materials and Methods

This work was conducted in three stages. The first stage consisted of designing and
selecting indicators, which was conducted through a systematic literature review using
the search terms resilience, risks, and disasters considering the databases of Scopus and
Web OF Science databases (See Figure 1). The PRISMA method (2020) was used for the
systematization, which is based on four essential phases: identification, capture, eligibility,
and inclusion. As a result, 63 out of 890 research articles were reviewed, from which
1222 practical indicators were collected and homogenized into 40 theoretical indicators
(See Figure 1). However, thirty-three indicators were selected based on the inherent factors
of socioeconomic resilience to cope with a pandemic event in context of island tourist
destination (See Table 1), and seven indicators were eliminated (household character,
community services, land use diversity, climate, sturdier housing type, shelter capacity,
location) since they did not meet the objective of this study or were similar in terms of
expected results to other indicators in the matrix. Moreover, the matrix was divided
into three dimensions: political structure (human and political resources), social structure
(natural and social resources), economic structure (economic and physical resources) in
order to understand the mechanism of marginalization that lead to vulnerability [33], as
shown in Table 1 and Appendix A.

PRISMA METHODOLOGY

It is based on four
essential phases:
identification,  capture,
eligibility, and inclusion.
As a result, 63 out of 890
research articles were
reviewed

ooio %D

DATA CLEANING

The indicators which were
duplicated were eliminated
and finally 369 practical
indicators were maintained out
of the 1222 indicators.

INDICATOR SELECTION

Based on the
socioeconomic  resilience
concept and the island
destination characteristics
necessities, 7 indicators
were rejected, leaving a
total of 33 indicators.

INDICATORS COLLECTION %@@ GROUPING INDICADORS

Of the 63 documents, 1222 7 The 369 practical indicators
practical indicators have been | were reduced to 40 theoretical
compiled. indicators, which make it

possible to synthesize and
obtain an overview of the
variables considered in the 63
studies.

Figure 1. Infographics of the first stage.
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Table 1. ISRID Matrix table.

Theoretical Indicators Practical Indicators Sources
Education The average level of schooling .of the population 15 years of INEGI [34]
age and older (Years of education)
Health Population not entitled to health services (In %) CONEVAL [35]
g Special needs Social backwardness (Index) CONEVAL [35]
3
3 : o :
2 Gender equity Eemale opopulatlon with income below the income poverty CONEVAL [36]
ks line (In %)
o
.5 g Density Population density (Inhabitants per square kilometer) INEGI [37]
2 A
g Age Dependency ratio of Cozumel (In %) INEGI [38]
] Civic engagement Social Network Perception Index (Linker scale) CONEVAL [39]
© : . . .
g Communication Percentagi of inhabited private homes with Internet INEGI [40]
A access (In %)
2 Land use diversity The ’t.o’Fal area of agricultural land in the CONABIO [41]
o municipality (hectares)
3
% Food security Agricultural production (in thousands of pesos) SIAP [42]
TE Environmental quality Natural Capital Sustainability Index (NCSI) CONABIO [43]
B . .
’Z‘s Environmental conservation Existence of environmental conservation plans (Yes/No) GOblerrI;%g? _Si‘l intana
Housing capital Percentage of inhabited private housing owned (In %) UQROO [45]
. . Population lacking access to essential services in
Basic and emergency supplies housing (In %) CONEVAL [36]
B Income Population below the income poverty line by income (In %) CONEVAL [36]
% Equity GINI Coefficient (Index) CONEVAL [46]
2] . . .
g < Labor force Percentage of the egonomlcally active male population aged INEGI [47]
R I3 12 years and older in employment (Percentage)
a g
Qg) é Economic diversity Number of active economic sectors Data Mexico [22]
E E Economic performance Profit reinvestment (In millions of USD) Data Mexico [22]
g Financial instruments security Existence of a financial instrument security (Yes/No) UQROO [48]
S . . .
A Economic dependence The concentritlon of total income of the tertiary sector Data Mexico [22]
Cozumel (In %)
g
= 2 Economic infrastructures Number of economic units Data Mexico [22]
Q
gz
92]
£ E Mobility and connectivity Number of access points Turimexico [49]
5
Planification Existence of an action plan for pandemic events (Yes/No) SALUD [50]
0 Lo . . . o . H. Ayuntamiento de
g Earlier disaster experience Existence of earlier pandemic disaster experience (Yes/No) Cozumel [51]
g % Institutional quality Trust in authorities (In %) Data Mexico [22]
Z’ £ Power distribution Inclusive representation within the government Nd
3 p=!
;é E; Emergency services Sufficient emergency services (Yes/No) UQROO [52]
s Budeet The approved budget for the fiscal year (In millions H. Ayuntamiento de
H & of pesos) Cozumel [53,54]
S
A~ Participation Citizen participation in municipal elections (%) IEQROO [55,56]
z % . . . S TEE Bl . .
g § Mitigation abilities Existence of pandemic risk sensibilization campaign UQROO [48]
53 (Yes/No)
n
T g Community abilities Population member of a neighbor group support (In %) UQROO [52]
Earlier disaster experience Number of hospital beds for emergencies UQROO [45]

Own elaboration: Synthesis of the ISRID Matrix.
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In the second stage, practical indicators have been chosen according to the database
availability of statistical organisms, academic studies, and institutions at national and
local scales (Table 1). The socioeconomic resilience indicators matrix (ISRID) Table 1 was
used to structure the analysis. The matrix is composed of three dimensions, six sub-
dimensions, thirty-three theoretical indicators, thirty-three practical indicators, and their
sources. Moreover, the matrix supplies a new understanding of the endogenous and
exogenous dynamics of the island system before and after a pandemic event.

Finally, the evaluation method was based on the concept of resilience as “The ability of
a system, community or society exposed to hazards to resist, absorb, accommodate, adapt
to, transform and recover from the effects of a hazard in a timely and efficient manner,
including through the preservation and restoration of its essential basic structures and
functions through risk management” [57]. However, we used the basis of the analytic
model developed by Hafsi and Frausto-Martinez [45] based on a temporal evaluation
before and after the disruptive events. Most data were collected through national and local
statistical institutes or critical actors.

The results were analyzed according to the trends recorded between the first and
last measurements and data availability. The evaluation criteria (Table 2) were based on
knowledge, resistance, absorptive, adaptive, learning, and building back better capacities.

Table 2. Evaluation Criteria.

Definition Rating Skills
Data were available .f(?r al.l periods ar}d showed an improvement or a 1 Knowledge, resisFa@ce, absorptive, ad.aPFive, learning,
stabilization of the highest standard. and building back better abilities.
Data were available for all periods, showing a recovery ability to the first stage. 0.8 Knowledge, resistance, absorptive, adaptive abilities.
Data were not available before the disruptive event but were developed 06 Knowledge and learning abilities.
after the event.
Data were available for all periods and show a regression. 0.4 Knowledge but decrease in abilities.
Data were available before the event but not after. 0.2 Lack of knowledge and decrease of abilities.
Data were not available. 0 Lack of knowledge.

Elaboration based on the study of Hafsi and Frausto-Martinez [45].

3. Results

From the thirty-three indicators, three results tables were generated standing for the
three dimensions and six categories. The data were collected entirely through online
sources or key actors to streamline the process of assessing and naming the abilities and
vulnerabilities of Cozumel Island. In addition, the results were represented in two phases,
the first with the collected data tables. Then, a spider diagram was added for each table to
evaluate the trend of the results.

3.1. Social Dimension Results

The social dimension Table 3 is composed of two categories, social resources and
natural resources, which focus on providing information on good risk awareness, access
to essential services, and environmental capacities to cope with natural disasters. For
the first one, the data were primarily quantitative, collected through national statistical
agencies with a breakdown at the municipal level. On the other hand, the second category
includes four indicators and refers to natural characteristics in terms of quantity, quality;,
and conservation. In this sense, the data collected are mixed and collected from national
agencies’ websites at the municipal level with availability for all indicators before and after
the disturbance event.
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Table 3. Social dimension results.

Indicator Practical Indicator 2015-2019 2020-2023 Sources
. The average level of schooling of the population
Education 15 years of age and older (Years of education) 95 101 [34]
Health Population not entitled to health services (In %) 15.55% 21.75% [35]
Special needs Social backwardness (Index) —1.212684 —1.133519 [35]
8 - o
g Gender equity Female Populatlon with %ncomeobelow the 43.3% 52 99 [36]
o} income poverty line (In %)
]
o . . .
- Density Population den51Fy (Inhabitants per 1771 1816 [37]
g square kilometer)
@ Age Dependency ratio of Cozumel (In %) 48.60% 43% [38]
Civic engagement  Social Network Perception Index (Linker scale) Medium Medium [39]
Communication Percentage of inhabited prlvatoe homes with 45.40% 70.40% [40]
Internet access (In %)
. Land use diversity The total area of agricultural land in the 6.00 x 10° 2.49 x 106 [41]
g municipality (hectares)
—
§ Food security Agricultural production (in thousands of pesos) 35.28 0 [42]
] N
% Env1rom'nental Natural Capital Sustainability Index (NCSI) At Risk Nd [43]
g quality
= . . . .
7 Env1ronm§ntal Existence of environmental conservation plans Yes Yes [44]
conservation (Yes/No)

Own elaboration.

The results of the social resources category showed a positive trend in education,
communication, civic engagement, and age; however, it is essential to note comments about
specific data found from the official measurement agencies. Indeed, for the measurement
of density, it was seen that it is measured based on the total surface of Cozumel Island,
which will always reflect an increase due to the constantly growing population. The
recommendation would be to consider the urban area’s character instead of the island’s
total surface. Furthermore, regarding the data on the “Degree of Social Network Perception
Index”, the national council for the Evaluation of Social Development Policy (CONEVAL
in Spanish) has not yet provided data with a local scale breakdown, so we have used the
data at the state level for this study.

Moreover, we see in Figure 2 that the gender equity, health, and density indica-
tors show a negative trend, i.e., they are elements that could cause vulnerabilities in
times of a pandemic for specific categories, such as women and people without access to
health services.

Education

Communication Health

Special needs

Civic engagement

Age Gender equity

Density

Figure 2. Diagram evaluation of the category social resources. Based on data from Table 3 and the

evaluation criteria in Table 1.
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In addition, the population’s promiscuity has worsening impacts, such as the rapid
spread of the virus, the lack of personal space, mental health, and the distribution of
resources. In this way, it is considered for the category of social resources that the three
axes, gender equity, density, and health, should be reinforced. In the same way, about the
natural resource category in Figure 3, we observed negative trends in land use and food
security for the island.

Land use
diversity
1.00

0.80

0.60

Environmental

. Food securi
conservation ty

Environmental
quality

Figure 3. Diagram evaluation of the category of natural resources. Based on data from Table 3 and
the evaluation criteria in Table 1.

This means that the island is highly dependent on imports and will be vulnerable
to prolonged pandemics and shortages of primary products. On the other hand, the
environmental quality indicator does not have updated data after the pandemic event.
However, the earlier results are alarming and need to be considered for conservation plans
and reducing impacts from tourism and other anthropic activities.

3.2. Economic Dimension Results

The economic dimension Table 4 includes two categories, financial resources and phys-
ical infrastructure, which focus on the micro and macro economy generated by individuals’
local activities and resources. The data were primarily quantitative and collected through
national statistical agencies and official journals with a breakdown at the municipal scale.

The economic dimension Figure 4 results showed a positive trend of housing capital,
mobility connectivity, financial instruments security, labor force, and equity. However, it is
essential to note comments about specific data.

Housing capital
1.00 Basic and emergency
supplies

Mobility and connectivity.

Economic infrastructures Income

Economic dependence Equity

Financial instruments

. Labor force
security

Economic performance Economic diversity

Figure 4. Diagram evaluation of the economic dimension. Based on data from Table 4 and the
evaluation criteria in Table 1.
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Table 4. Economic dimension results.

Indicator Practical Indicator 2015-2019 2020-2023 Sources
Housing capital Percentage of inhabited 0prlvate housing 44% 55.60% [45]
owned (In %)
Basic and . Populatlor} lac.kmg access to (zssentlal 3.6% 399, [36]
emergency supplies services in housing (In %)
. Income Population belqw the 1nc01(r)1e poverty line 41.8% 51.6% [36]
S by income (In %)
E Equity GINI Coefficient (Index) 0.363 0.381 [46]
3]
% Percentage of the economically active male
g Labor force population aged 12 years and older in 97.10% 98.20% [47]
% employment (Percentage)
ot Economic diversity Number of active economic sectors 18 Nd [22]
Economic performance Profit reinvestment (In millions of USD) 239 40 [22]
Financial Existence of a financial instrument security
instruments security (Yes/No) No Nd [48]
. The concentration of total income of the o
Economic dependence tertiary sector Cozumel (In %) 96.2% Nd [22]
]
—~
= % Economic infrastructures Number of economic units 4455 Nd [22]
53
2
A “‘g Mobility and connectivity Number of access points 4 5 [49]

Own elaboration.

First, it can be added to the data of mobility and connectivity in Table 4 that the
distance between the mainland and Cozumel Island is approximately 18 km, which puts the
connectivity of Cozumel Island into perspective. Secondly, the data of financial instruments
in case of disasters depend on the resources and tools of the national organizations since in
Mexico, the municipalities need this economic competence.

However, we note in Table 4 that no data were found after the event (2020-2023) for
the indicator’s economic infrastructure, dependence, and diversity. This is due to the cuts
in the statistical survey published every five years and published in 2024. For the moment,
it is impossible to obtain the information to analyze the data and trends.

On the other hand, we see in Figure 4 that primary and emergency supplies, income,
and economic performance indicators registered a negative trend.

For the income indicator, the results show a critical situation, which means more of the
population of the Cozumel municipality lives below the poverty line. This implies that the
population does not have the minimum of economic resources to be able to live decently
and to be able to save and expect to prevent future economic downturns.

In the case of the economic performance indicator, the data reflect little reinvestment of
profits in the island’s economy. This could be alarming, but the trend curve since the 2000s
has shown difficulties, which only reflects a cyclical fluctuation. Thus, it is recommended
for the economic dimension to reinforce the axes related to the income of the population
and to add the axis of economic diversity; even though we do not have the data after the
event, the concentration of income is highly linked to tourism and could be an axis of
reinforcement to obtain a diversity of economic resources.

3.3. Institutional Dimension Results

The institutional dimension Table 5 forms two categories: political and human re-
sources. The institutional dimension emphasizes data and knowledge about the distribution
of a locality’s resources, power, or capacities to supply a better understanding of the system.
Data were mixed and were collected through national statistical agencies with a breakdown
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at the municipal level. In this sense, the data collected are mixed and collected from federal
agencies’ websites at the municipal level and small closed interviews with key actors with
availability for all indicators before and after the disturbance event.

Table 5. Institutional dimension results.

Indicator Practical Indicator 2015-2019 2020-2023 Sources
Planification Existence of an action plan for pandemic Yes Yes [50]
" events (Yes/No)
9]
g . . L
5 Previous disaster experience Existence of previous pandemic disaster Yes Yes [51]
e experience (Yes/No)
9]
% Institutional quality Trust in authorities (In %) 50.1% 55.7% [22]
= . . s
3 Power distribution Inclusive representation within Nd Nd Nd
2 the government
;E Emergency services Sufficient emergency services (Yes/No) YES YES [52]
Budget The approved quget for the fiscal year 622 750 [53,54]
(In millions of pesos)

g Participation Citizen part1c1p'at10n01n municipal 61% 559 [55,56]
9 elections (%)
=] . ..
o e - Existence of pandemic risk
n
& Mitigation capacities sensibilization campaign (Yes/No) No Yes (48]
=]
< . .
g Community capacities Population member of a (r)lelghbor group 57.30% Nd [52]
Z support (In %)

Medical capacity Number of hospital beds for emergencies 116 146 [45]

Own elaboration.

The institutional dimension Figures 5 and 6 showed a positive trend in the indicators of
planification, budget, previous disaster experience, emergency services, institutional quality,
medical capacities, and mitigation capacities. However, it is crucial to note comments about
specific data.

Planification

Previous disaster

Budget .
experience

Emergency services Institutional quality

Power distribution

Figure 5. Diagram evaluation of the institutional resources category. Based on data from Table 5 and
the evaluation criteria in Table 1.

First, the planning instruments in case of disasters depend on the resources and
tools of the national organizations CENAPRED. Secondly, the data of institutional quality
Table 5 was based on the perception to understand the linkage between the population and
municipalities better. Thirdly, official data must be collected for inclusive representation
within the government. It cannot be proven even if it is present in political speeches.

Therefore, we observe in Figure 4 that the indicator of the power distribution is the
only one with a negative result.
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Participation
1.00

0.80

0.60
0.4Q

Medical
capacity

Mitigation
capacities

Community
capacities

Figure 6. Diagram evaluation of the human resources. Based on data from Table 5 and the evaluation
criteria in Table 1.

Thus, it is recommended to consider the power distribution indicator as the axis of
reinforcement to obtain a better result in assessing the population as a unit and increasing
the representativeness of the community. In addition, it is necessary to point out that
the emergency services of Cozumel Island have an organization and experience in the
face of hydrometeorological events, which helps with the transfer of capabilities and
human resources in the face of disasters caused by other disturbing events. However, it is
recommended to constantly reinforce annual campaigns for different situations, such as
pandemics, and update training with the support of academics and experts. In the case of
the human resources indicator Figure 6, the data reflect a decrease in participation and a
need for more knowledge of community capacities.

Moreover, the absence of data about risk management indicators would be an axis of
future development to optimize decision-making. On the other hand, participation points
to a break in municipal affairs such as voting, development of plans, or consultation should
be essential and have wider dissemination to reach the public.

4. Discussion

The thirty-three valuable indicators used responded to the evaluation of the thirty-
three theoretical indicators set out in the ISRID matrix, which also responded to the six
categories and three dimensions: the social dimension (social resources, natural resources),
economic dimension (economic resources, physical infrastructures), institutional resources
(political resources, human resources).

In this sense, the matrix gives rise to the assessment of socioeconomic resilience to
pandemic events in island tourism territories, which according to the UNDRR [57], should
have “The ability to resist, absorb, accommodate, adapt to, transform and recover from the
effects of a hazard in a timely and efficient manner, including through the preservation and
restoration of its essential basic structures and functions through risk management”.

Likewise, the evaluation matrix used (see Tables 3-5) proposes five columns: theoreti-
cal indicators, useful indicators, data before the disturbing event, data after the alarming
event, and source of data collection. In this regard, a difficulty in the evaluation of island
territories dependent on a continental entity is the unavailability of online data at the local
level and the need for centralization of relevant information at the island level. On the other
hand, diverse information collection (online data, key actors) perfects the collection process.
However, data availability is highly dependent on national surveys, i.e., approximately five
years between each report in the case of Cozumel Island in Mexico may cause temporary
data shortage without necessarily causing a regression in knowledge.
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Also, the results obtained are similar to those found in Mexico and Latin America [45,58,59],
which show a trend in which institutions focus mainly on the development of technical
capabilities of emergency services and are highly correlated to the paradigm centered on
the hazard and the infrastructural and engineering approaches [59-62].

In addition, previous studies of a pandemic or risk management in the state of Quin-
tana Roo [20,21,45,48] also pointed to key areas for strengthening the capacities of the
territory, such as diversification of economic activities, financial security, environmen-
tal impact, economic resources, marginalization of individuals, inclusiveness as well as
community participation in the development of strengthening plans.

The COVID-19 lockdown in Quintana Roo, as in other Latin American countries, re-
duced human intervention and gave insights into how humans impact nature [5]. However,
at present and after a new post-pandemic period, new ecological impacts affect diverse
ecosystems [6,8,27]. This unique environmental situation is conducted as we appear from
the pandemic. Therefore, governments should avoid prioritizing short-term economic
gains propitiating the socioeconomic resilience of tourist activity in insular regions like
Cozumel’s and determining its ability to manage a pandemic. Identifying strengths and
weaknesses that compromise the coastal ecosystem and the services they provide humanity
is one of the significant challenges for risk management of current governments in Mexico.

5. Conclusions

The Cozumel Island community needs better risk management in the presence of
a pandemic phenomenon. However, solid bases of emergency services were noted due
to their experience with hydro-meteorological phenomena. On the other hand, the need
for comprehensive plans with multidisciplinary approaches was identified. Effectively,
they focused on the reinforcement of technical and engineering tools. In this sense, the
central axes to reinforce capacities were strengthening social participation, including the
most vulnerable groups, so they can appropriate the device and become actors of their
resilience. It is also essential to improve access to information on risk knowledge about
pandemic phenomena and how to sensitize the community to strengthen its adaptive
capacity. In addition, health and economic plans should include axes to reduce gender
inequalities and marginalization. Moreover, the territory’s economic activities should be
diversified to strengthen the financial capacities of individuals. Finally, the environment
should be protected from the impacts of tourism, and endemic resources should be valued
to become self-sufficient. In conclusion, the matrix can assist decision-makers in generating
the corresponding actions when designing, implementing, and evaluating socioeconomic
resilience capacities to cope with a pandemic disaster in island tourist destinations.

In this sense, the principal axes to reinforce capacities were implementing a compre-
hensive plan with multidisciplinary approaches containing themes like social participation,
access to information, health and economic resources, gender inequalities and marginaliza-
tion, environmental impacts, and endemic resources.
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Appendix A. Indicators Frequency Analysis Table

Indicator Frequency Document

Education 47.62%
Health 30.16%
Special needs 20.63%
£ Gender equity 14.29%
'% Density 30.16%
£ Age 41.27%

o
S Civic engagement 14.29%
é Communication 34.92%
Land use diversity 26.98%
Food security 12.70%
Environmental Quality 14.29%
Environmental conservation 9.52%
Housing capital 30.16%
Basic and emergency supplies 33.33%
c Income 38.10%
% Equity 19.05%
.Sé Labor force 52.38%
E Economic diversity 17.46%
§ Economic performance 30.16%
E Financial instruments security 9.52%
Economic dependence 4.76%
Economic infrastructures 9.52%
Mobility and connectivity 33.33%
Planification 14.29%
Previous disaster experience 7.94%
5 Institutional quality 19.05%
% Power distribution 9.52%
;% Emergency services 22.22%
g Budget 19.05%
E Participation 9.52%
Mitigation capacities 17.46%
Community capacities 11.11%
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