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Ieva Meidutė-Kavaliauskienė and
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Abstract: This manuscript focuses on the SARS-CoV-2 outbreak in the Czech Republic and its impact
on economic and social sustainability in this country. The topic of this manuscript is the topical
issue of how to manage the outbreak of this infectious disease and thereby reduce any disruption
to economic and social sustainability. The aim of the authors was to identify serious risks and to
propose priority measures that can lead to their significant mitigation. A modified semi-quantitative
three-component probability method Pj, consequences Cj and opinion of evaluators OEj were used
to assess active risks. The manuscript also presents risk analysis and risk management and the
construction of developmental regression models. The manuscript presents a proposal for preventive
measures to mitigate risks in the period of the third wave of the occurrence and spread of the
coronavirus. Most of the proposed preventive measures were based on brainstorming of the views
and experience of the implementation team. Consultation with and materials by experts in the field
of developmental biology, parasitology, epidemiology and virology were also used. As such, this
survey provides lessons for other cities and regions involved in coping with COVID-19 infection and
implementing the policy of a positive and timely return to work.

Keywords: biological hazard; COVID-19; ensuring sustainability; measures; pandemic; prognosis;
regression models; risk; risk assessment; security

1. Introduction

Sustainable development is a form of human societal development consisting of and
reconciling three basic pillars—economic development, social progress, and fully-fledged
preservation of the environment [1].

From an economic point of view, the main goal is to achieve economic growth and
create a world without consumption by producing quality products that will enable lasting
economic prosperity. In the social sphere, it entails ensuring social progress, supporting
community life and creating a welfare state leading to social well-being. The environmental
component aims to achieve environmental equilibrium and preserve the quality and
stability of the environment for future generations in a minimally altered form in relation
to the present [2,3].

Originally, sustainability was associated almost exclusively with the environmental
element. Later, in contrast, the economic factor came to be preferred, while the environmen-
tal and social components were rather neglected [4]. Balanced and appropriate planning
and policymaking relating to each of the individual economic, social and environmental
pillars on which sustainable development is built has only been conducted in the final
decade of the last century [1,5].

In the Czech Republic, the concept of sustainability is currently understood in accor-
dance with the vision of Agenda 2030 [6] and, to some extent, the European Commission
(2019) [7] and is defined in the Strategic Framework of the Czech Republic 2030 [8] which
also updates the state policy in the given area formulated in an earlier period [4]. The strate-
gic framework summarizes the development of sustainable development so far, identifies
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the risks it faces and the opportunities ahead, and defines crisis management options, goals
for the coming period and indicators to monitor their fulfilment in each of the following
six crucial areas [8]:

• The economic model;
• People and society;
• Resilient ecosystems;
• Municipalities and regions;
• Global development;
• Good governance.

However, today’s world is facing a completely new and extremely serious phe-
nomenon in the form of a pandemic of coronaviruses that is negatively affecting the
current process of planning, policy and ensuring sustainability. These include not only
severe acute respiratory syndrome-related coronaviruses (SARS-CoV and SARS-CoV-2)
and Middle East respiratory syndrome-related coronavirus (MERS CoV) lineages, but also
notably common cold coronaviruses such as 229E, NL63, OC43 and HKU1 and a number
of their other mutations (hereinafter merely coronavirus(es)). The infection rate has signifi-
cantly complicated the situation in the area of population security and has meaningfully
disrupted the process of sustainable development, especially in the economic and social
spheres [9–11]. Proof of this statement is the finding that the coronavirus pandemic has
negatively affected the fulfilment of 17 ambitious sustainable development goals set by
the United Nations (2015) [6] and 144 sub-goals (almost 90%). However, many sub-goals
(about 66) could potentially benefit from the changes spurred by the crisis, given that the
appropriate decisions are made, and will continue to be made, on the basis of thorough
risk analysis [12].

Literature Review

Coronaviruses belong to a family of viruses that are transmitted through the respi-
ratory tract by droplets from the air or by contact between the hands and contaminated
objects and subsequent contact with the mouth or rubbing of the eyes. Coronavirus mu-
tations result in a number of daily mortalities in the population and are also the cause of
serious problems in healthcare, at the micro- and subsequently macro-economic level, in
tourism and in other spheres of social life [13].

The initial outbreak of the coronavirus was recorded in late 2019 in Wuhan, with a
population of around 1.1 × 107, the capital of China’s Hubei Province. The virus there
caused serious pneumonia of unclear origin, often with acute respiratory distress syn-
drome (ARDS). The causative agent was identified as the novel β-coronavirus SARS-CoV-2
and the disease was named COVID-19. As of the beginning of 2020, the infection has
spread worldwide, including the EU and the Czech Republic, due to the globalization and
planetarization of society [14].

Due to the spontaneous mutation of human coronaviruses, such as some species of
the SARS-CoV-2 lineage with a frequency of mutation of up to twice a month, thousands
of mutations have arisen during their spread in the last year. However, many of these
do not necessarily pose a threat to human health. Mutations with better transmission
capacities have become dominant in terms of the consequences and threats to the fulfilment
of sustainable development goals. These include, first and foremost, the mutation reported
as 20A.EU1 (Spanish variant), the variant bearing the designation 501Y.V2, sometimes
also B1351 or E484K (the South African variant), the coronavirus termed B.1.1.7, alter-
natively according to the WHO VOC 202012/01 (British variant), and many other types
of coronaviruses [15].

For example, the B.1.1.7 variant spreads up to 70% faster than conventional types of
SARS-CoV-2 lineage and is likely to have a significantly higher mortality rate (by 30% or
more) because it is able to outwit the immune system. At the beginning of 2021, it was
already widespread in 33 countries around the world [15]. However, even this type of
aggressive virus should not cause vaccination problems [16].



Sustainability 2021, 13, 6764 3 of 22

The high infectiousness of the B.1.1.7 mutation is evidenced by the development of the
pandemic in Ireland, which was previously one of the least affected countries. Nevertheless,
it became the country with the highest coronavirus disease incidence per 105 inhabitants
in the world in the first decade of January 2021. At the same time, more than half of new
cases of infection were caused by a new virus line [15].

Estimates of the main epidemiological parameters based on publicly available epi-
demiological data [17–19] are made by the professional community. First and foremost,
this involves an estimate of the number of cases of mortality (daily mortality) and the
rate of recovery (recovery rate) of the total number of infected people, along with a 90%
confidence interval and evaluation of future development [17,20]. The persisting negative
course of the spread of the viral disease and its variations in mutations that are variable in
time and space are still important for predicting development by means of mathematical
models. The growth trajectory and epidemiological properties of the new coronavirus have
not yet been fully elucidated [21].

Data analysis, modeling and development prediction based on the Susceptible Infec-
tious Recovered Dead (SIRD) model have been presented by, for example, Anastassopoulou,
et al. (2020) [20]. By applying the SIRD model, they provide estimates of the baseline
basic reproduction number reproductive rate, daily mortality and recovery rates. The main
disadvantage in implementing predictive modeling using the data in the given method is
that the parameter estimates may be unrealistic. This may be due to weekends and public
holidays, when fewer tests are applied or some infected people are not identified (detected).

In contrast, the authors of the article [22] analyze the dynamics of coronavirus disease
outbreaks in these countries over the course of time. They have used an analysis of simple
maps of daily delays with the intention of pointing out a certain universality of the epidemic
spread. By analyzing the data in the susceptible infectious recovered dead simple model,
they suggest that the kinetic parameter, which describes the rate of recovery, can be seen as
identical, regardless of the country, while the extent of infection and death appears to be
a more variable value. Nevertheless, the disadvantage of this analysis is that it has been
assumed that the specified basic reproduction number will follow a heuristic model which
does not necessarily describe the actual transmission [22].

Another scientific report suggests data-based approaches to modeling and prediction
that can be used in the public administration with the power to control an outbreak
without pharmaceutical interventions [23]. The research study states that the growth of
the reproduction number Rt is also influenced by factors such as the immunity of the
population and the specific protection measures taken by the public administration of
the given country. The authors submit the Transmission Index (TI), which describes the
transmission of the disease in relation to the normal state. The TI values can be used to
calculate the effectiveness of the measures implemented in the field of public health. The
TI function can also be used to predict different public policy scenarios in the case that the
current measures are relaxed or, conversely, tightened even further. Of course, this method
also relies on the quality of the initial data [23].

In order to predict the evolution of the COVID-19 pandemic, we need to understand
a number of aspects that are the subject of a number of surveys. We need to know how
fast a viral infection spreads, how long it takes, when it reaches its peak, and whether
it disappears or how fast it disappears. All mathematical models involve simplification
and it is practically impossible to decide which factors to include in models and which
to omit [24].

Various measures for a specific state, gender or age category are also proposed by the
professional community for the implementation of the policy of a positive and timely return
to work and the normal life of society. For example, the cross-sectional study by Ahmed
et al. (2020) addresses the increased use of herbal products (homeopathy) or a combination
of herbal products and medicinal products (paracetamol, antihistamines, antibiotics and
minerals) in Bangladesh [25].
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Another expert paper [26] assesses preventive measures and knowledge of pregnant
women in Guraghe Zone hospitals. The outcome of the study is that pregnant women aged
≥35 years must be provided with more effective consultation by a healthcare provider
regarding COVID-19 prevention procedures [26].

The authors of another study [27] discussed the effectiveness of the measures taken,
especially strict measures, in cancer patients who were receiving chemotherapy at the time.
As a result, SARS-CoV-2 antibodies were detected in 1 of 4 cancer patients and confirmed
COVID-19 infection due to rapid and long-term tough measures. However, the issue of
psychosocial mood (mental health) in these patients, arising from the long-term avoidance
of interpersonal contacts [27].

Current preventive measures and knowledge have certain shortcomings and cannot
be completely generalized to all states, gender, age category or current immunity of
the population [26].

The COVID-19 pandemic may be one of the greatest modern societal challenges
requiring extensive collective systematic action and interaction between countries and
between a country’s government policy and its population. However, in some countries,
such as the Czech Republic, these aspects are applied and adhered to with less flexibility, so
they become dark red on the map (i.e., countries with low controllability of the virus and
with the occurrence of new mutations). Applying the example of the Czech Republic, the
authors present the identification of hazards caused by the coronavirus pandemic in the
Czech Republic using the “What-if Analysis” method in combination with the “Checklist
Analysis” method [28,29], including semi-quantitative risk assessment and proposals for
general measures. The following chapter deals with developmental models, evaluation of
their significance level and the conclusions that result from this. The final chapter discusses
the factors relating to emotional and physical stressors resulting from the implementation
of certain necessary measures (e.g., wearing a mask or respirator all day or losing a job).
Last but not least, preventive proposals that may mitigate the risk of coronavirus infection
are presented here.

2. Materials and Methods

The identification of hazards associated with coronavirus occurrence and transmission,
the assessment of corresponding risks, the stipulation of their priority and the proposal of
measures to mitigate critical risks have been performed by a work team of six people. The
implementation team consisted of a doctor at a clinic of infectious diseases [30], the heads of
the THERAP-TILIA clinic, a specialist in internal medicine and a university professor [31],
a risk manager [32], an expert in the field of health risks analysis and control [9], an
economist [33] and a layman [34]. The reason for the inclusion of the layman in the group
of assessors was to avoid any professional omission.

2.1. Risk Assessment

The “What-if Analysis” method was used in combination with the “Checklist Analysis”
method [28] to identify hazards caused by the coronavirus pandemic.

The non-systematic method of “What-if Analysis” [28,29] enabled the formulation of
questions and consideration of potential hazards or consequences of coronavirus occurrence
and transmission using structured brainstorming, in which the team members were well
acquainted with the process.

The “Checklist Analysis” method consisted of the systematic control of the fulfilment
of predetermined conditions and measures [28]. The method became the basis for the
creation of closed-ended questions (checklists) generated using a list of characteristics
related to potential hazards and impacts of the event. Significant hazards and consequences
caused by the transmission of the pandemic were identified by evaluating the answers of
the team members to the checklists.

The combined “What-if/Checklist” procedure combines the advantages of the un-
systematic creative brainstorming function of the “What-if Analysis” method with the
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systematic functions of the “Checklist Analysis” method [28]. This technique has been
applied to increase the validity of the established hazard register and for more accurate con-
sideration of incidents that may appear in connection with the occurrence and transmission
of coronavirus.

A modified semi-quantitative three-component method of probability Pj, conse-
quences Cj and evaluator’s opinion OEj [9], referred to as the PNH method in the Czech
version [35], was used to evaluate the risks associated with the identified j-th hazard and
the impacts caused by it, where:

The Pj item assesses the probability that the considered j-th hazard may occur.
The Cj item assesses the amount and severity of the consequences caused by the

activation of the j-th hazard.
The OEj item takes into account the threat severity, the number of people at risk

and the action duration for the j-th hazard. It also evaluates the nature of the hazard,
the age and technical condition of diagnostic and therapeutic equipment, the standard
of its maintenance, the state and number of buildings for treating patients, the quality of
the nursing staff, the equipment and quality of hospital care facilities, the possibility of
providing first aid, the influence of the working environment and conditions, psychosocial
risk factors, etc. The accumulation and dynamism of the Rj risk and other effects causing
this risk are also judged.

Components Pj, Cj and OEj were assessed for individual j-th hazards by each member
of the work team in a closed interval 〈1; 5〉 of all the natural numbers. A higher assigned
value corresponded to higher Pj, Cj and OEj. The risk Rj of the j-th hazard was calculated
from the medians Me(Pj), Me(Cj) and Me(OEj) according to Equation (1). Since the data sets,
generally denoted by X with size n = 6, contained an even number of elements xi under
conditions of ascending order of data xi, it was possible to write Formula (2) to calculate
the medians Me(X).

Rj = Me
(

Pj
)
×Me

(
Cj
)
×Me

(
OEj

)
(1)

Me(X) =
{

x( n
2 )

+ x( n
2 )+1

}
× 2−1 (2)

2.2. Description of Epidemiological Data and Mathematical Models

When constructing mathematical models, and with the aim of increasing their validity,
the data from Saturdays, Sundays and holidays were not included in the data files since
they were, for logical reasons, usually quite different from the data obtained on workdays.
Extreme (outlying) values, three times exceeding the standard deviation σ, were excluded
from the data samples [36].

Linear or polynomial regression analysis was applied to model the development of the
time series of each monitored parameter Y. This is based on the study of the dependence of
two quantitative features, namely the dependent variable Y and the independent variable
X. Mathematically, this dependence can be expressed using Equation (3):

Y = f (X) (3)

As Y and X are statistical characters, the dependence passes into a regression function
(4), in which y denotes the values of the dependent variable of the given parameter, x
denotes the values of the independent variable during observed time τ inside the observed
period, and the symbol e denotes a random component. By solving Equation (4) for
linear or polynomial dependences of the particular order, the corresponding regression
functions and formulas for calculating the corresponding determination coefficients are
then obtained [37]. Regression development models of y parameters were created in a
Microsoft Excel spreadsheet.

y = f (x)− e (4)

The normality of data sets with n > 50 elements was verified by the Anderson–Darling
test (Razali and Wah, 2011). Confidence intervals at the significance level α = 0.05 of
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the investigated parameters y were calculated using Formula (5), in which y represents
the arithmetic mean of parameter y, σ the standard deviation, n the number of data set
elements, t1−α/2 (n − 1) the critical value of Student’s t-distribution at the significance level
α = 0.05, and ν = n − 1 the number of degrees of freedom [33].

y ∈ 〈y± σ× n−1/2 × t1−α/2(n− 1)〉 (5)

The nonparametric method of Spearman’s rank-order correlation coefficient was
applied to assess the dependence of pairs of regression models. The prerequisite for the
application of the method is the same number of elements k of the compared files and
non-confusion of the order of the data, which must be on each i-th row from the same time
period τ (Weathington et al., 2012). Spearman’s correlation coefficient rSp (y) is calculated
using Equation (6).

rSp(y) = 1− 6
q× (q2 − 1)

×
q

∑
i=1

D2
i (y) (6)

In which D2
i (y) represents the square of the difference in order of the i-th correlation

pair k ∈ N* is the quantity of correlation pairs (rows) and N* is the designation for the
set of all the natural numbers. The calculated correlation coefficient is compared with the
tabulated critical values of Spearman’s rank correlation coefficient rSp (α, k) for the selected
critical region α and the count of correlation pairs k. If |rSp (y)| > rSp (α, k), the dependence
of both compared data samples is high at the significance level α. Conversely, if |rSp (y)|
< rSp (α, k), there is no correlation between the compared data samples at the significance
level α [38].

A test of the statistical significance of the obtained regression models was performed
by the Fisher–Snedecor test (F-test) in order to verify its behaviour as a whole. Hypothesis
H0, that there is no dependence between the variables yi and xi of the investigated linear or
polynomial regression models of the a-th order, together with the alternative hypothesis
H1, are expressed by the Relation (7), in which β0 = q represents the value of the absolute
term, β1 of the linear term, and β2, β3, . . . βa, the polynomial term of the second, third to
a-th degree. At the same time, the symbols a, j ∈ N* ∩ and β0, β1, β3, . . . βa ∈ Re, where N*
is the designation of the natural and Re the real domain.

H0 : β0 = q, q 6= 0, β1 = β2 = . . . βa = 0 → H1 : β j 6= 0 pro j = 1, 2, 3, . . . a (7)

The test criterion is the statistic given by Formula (8), in which yi is the i-th value,
ŷi the i-th theoretical value, y the mean value of the dependent variable, d = a + 1, n the
number of elements of the explored sample data and F the quantile of the Fisher–Snedecor
distribution.

F =

[
n
∑

i = 1
( yi − y ) 2

]
× (n− d)[

n
∑

i=1
( ŷi − y ) 2

]
× (d − 1 )

(8)

The critical domain Wa is defined by Equation (9), where α is the selected significance
level and the values d − 1 and n − d denote the numbers of degrees of freedom ν1, ν2 of
Snedecor’s F-distribution.

Wa : F ≥ F1− α/2 ; { (d − 1 ); (n − d ) } (9)

If the F value falls into the critical range F≥ F1−α/2; {ν1 = (d− 1), ν2 = (n− d)}, hypoth-
esis H0 is rejected and an alternative hypothesis H1 is accepted, proving the dependence
between the variables yi and xi of the explored regression models at the significance level α.
Testing of hypotheses according to Relation (9) can also be carried out using the p-value,
which is compared with the significance level α to obtain identical conclusions [37].
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The local extrema of the time series models were determined using the first derivative
of the regression lines or curves equations and characterized by the value of the second
derivative [39,40].

3. Results and Discussion

The fulfilment of many sub-goals and, therefore, ambitious goals of sustainable devel-
opment set by the UN was already behind schedule before the outbreak of the coronavirus
crisis. The onset of the crisis aggravated the situation and fundamentally jeopardized the
achievement of most of these sub-goals in almost all crucial areas of sustainable society.
The level of threat escalated as the crisis progressed and on one hand completely new
threat factors emerged as compared to the previous normal situation, while on the other
hand previous factors intensified which negatively affected and disrupted the sustainable
development of society.

New phenomena include, first and foremost, daily coronavirus disease incidence and
mortality, the value of which is closely related to the nature of a particular coronavirus
mutation. The value of these indicators depends on the geographical position of each
country or region and is an important function of time, because the time dependence
is directly related to the transmission capacity and the rate of a particular coronavirus
mutation. The willingness of the responsible government bodies and authorities at the local
level to propose adequate and effective countermeasures and to make efforts to implement
them quickly in practice is also decisive.

The coronavirus crisis has significantly complicated the sustainability of healthcare, the
public administration and microeconomics due to the closure of public and private services,
manufacturing and processing companies, crop and livestock production, transport, power
engineering and many other sectors of the economy, the education system, military affairs,
research and development organizations, tourism, many spheres of social life, etc. The
occurrence and transmission of coronavirus infection have also contributed to a significant
reduction to the safety of the population and deterioration to its quality of life, especially as
regards health, education, quality of work and private life, work-life balance, mental health,
personal freedom and equal opportunities, civic involvement, interpersonal relationships,
well-being, etc.

Common factors that negatively affect the potential of possibilities for sustainability
due to the occurrence of a coronavirus pandemic result from sub-goals.

It is therefore evident that the coronavirus pandemic has negatively affected sustain-
able development in virtually all key areas defined by the 2030 Agenda and specified
domestically by the Strategic Framework “Czech Republic 2030” [4]. At this phase of the
pandemic, it is necessary to assess objectively its impacts at the international as well as
the local level, to collect data for a better understanding of the consequences of the coron-
avirus, and to analyze the potential for sustainable recovery in relation to all sustainable
development goals.

The authors of the paper believe that the sustainability of life under the current difficult
conditions of coronavirus infection can be strengthened by the following in particular:

• Careful analysis of new risks and heightened existing risks and the proposal of quality
countermeasures to mitigate them;

• Construction of mathematical developmental regression models of time series;
• Proposal of a set of measures for individuals to prevent coronavirus infection and stop

the further transmission of infection.

3.1. Risk Analysis and Treatment during the Second and Third Waves of Coronavirus

Careful risk management consisting of the identification of existing hazards and, in
particular, newly emerging hazards in connection with the coronavirus crisis, subsequent
risk assessment and the setting of priorities can contribute to the design of effective counter-
measures to minimize risks even in today’s difficult coronavirus period. The right decision
at the government or local authority level when selecting measures for the implementation
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of the generated spectrum of alternatives based on multi-criteria evaluation of all the
options proposed can fundamentally revive the fulfilment of the sub-goals relevant to
sustainable development. It can justly be assumed that risk management plays a dominant
role in strengthening sustainability across the spectrum of all stipulated sustainable devel-
opment goals in comparison with the construction of developmental regression models of
time series for selected parameters and the proposal of measures for individuals to prevent
infection.

The implementation team identified the following key hazards posed by the coron-
avirus pandemic by combining the “What-if” and “Checklist Analysis” methods:

• Failure of the overall population protection system;
• Immediate threat to the life of the affected population;
• Endangering the lives of livestock and domestic animals;
• Production losses of manufacturing and processing companies;
• Reduction in income from tourism;
• Limitations of healthcare for the infected and otherwise disabled population;
• Spreading pandemic outbreaks as a result of their stochastic spread;
• Restrictions on the operation of transport networks;
• Disruption in supplying the population with water, food, medicines and disinfectants;
• Disturbance of public order;
• Restrictions on international trade;
• Intensification of sabotage activities;
• Deliberate spread of the epidemic;
• Increase in migration as a result of the population moving to localities with a lower

infection rate, a smaller number of people with newly diagnosed disease and, thereby,
a risk of mortality;

• Panic;
• Social impacts on producers, the public administration and families; and
• Social impacts on healthcare staff due to the increased risk of infection and psycholog-

ical burden.

The outputs of the assessment and prioritization of risks associated with the identified
bio-hazards and other hazards of the coronavirus infection rate and its transmission using
the modified PNH method in the Czech Republic were recorded in Table 1 as of 20 February
2021. The assessment of the severity of risks has been conducted in accordance with the
criteria defined by the work team and is presented in Table 2.

Table 1. Semi-quantitative risk assessment of the COVID-19 pandemic using the modified PNH method.

Indication of
Risk Name of Hazard P N H R Level of

Risk Priority

Ra
Failure of the overall system of protection of
the population 1 5 5 25 marginal 14

RbE
Endangering the lives of the
affected population 3.5 5 5 89 tolerable 2

Rc
Endangering the lives of livestock and
domestic animals 1.5 2 2 6 acceptable 17

Rd
Production losses of production and
processing companies 4 5 4.5 90 tolerable 1

Re Reduction of income from tourism 4 3.5 3 42 low 11

Rf
Restrictions on healthcare for the infected
and otherwise disabled population 4 4.5 4.5 81 acceptable 3

Rg
Increasing the number of pandemic
outbreaks due to its stochastic spread 3.5 4.5 3.5 55 medium 8
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Table 1. Cont.

Indication of
Risk Name of Hazard P N H R Level of

Risk Priority

Rh
Restrictions on the operation of
transport networks 4 3.5 3.5 49 medium 9

Ri
Disruption of the population’s supply of
water, food, medicine and disinfectants 3.5 3.5 5 61 high 7

Rj Disturbance of public order 2 3 3.5 21 marginal 15

Rk restrictions on international trade 3 3.5 4.5 47 medium 10

Rl Intensification of sabotage activities 1.5 2.5 3 11 acceptable 16

Rm Deliberate spread of the epidemic 2 4 4.5 36 low 12

Rn Increase in migration 3.5 5 4 70 high 6

Ro Panic 1.5 4 5 30 low 13

Rp
Social impacts on producers, public
administrations and families 4 4.5 4 72 high 5

Rq

Social impacts on health workers of
increased risk of infection and
psychological burden

4 4 5 80 acceptable 4

Source: the authors.

Table 2. Risk assessment criteria by modified PNH method.

Degree of Risk Point Risk Interval Level of Risk

I ≥95 unacceptable

II 〈85; 95) tolerable but undesirable (a)

III 〈75; 85) acceptable (b)

IV 〈60; 75) high (c)

V 〈45; 60) medium (d)

VI 〈30; 45) low (e)

VII 〈15; 30) marginal

VIII 〈1; 15) negligible

Legend: (a) Risks will be tolerated until effective countermeasures to mitigate them, such as vaccination, are
discovered and immediately implemented. Measures need to be designed and put into practice as soon as
possible, regardless of the costs. This means that reducing this type of risk may not always be based on the “as
low as is reasonably achievable (practicable)” principle, denoted by the abbreviations ALARA and ALARP. (b) To
minimize the risks, it is recommended to introduce only those countermeasures for which the “Cost Benefit
Analysis” proves lower costs than benefits, or more precisely when multi-criteria evaluation summarizes the
overall advantages of each proposed measure and makes it possible to choose the optimal measures. A timetable
should be established for the design and implementation of measures for gradual risk reduction. (c) High but
lower than acceptable risk. Similar principles are applied as for acceptable risks when dealing with this type
of risk. (d) In order to reduce the risks, it is appropriate to introduce only those countermeasures that show
verifiably lower costs compared to benefits. (e) When aiming for risk mitigation, it is often advantageous to
implement measures of an organizational nature which tend to be the most cost-effective. Note: Risks of all the
above-mentioned degrees have to be monitored on an ongoing basis and simultaneously evaluated, especially
rigorously then tolerable and acceptable risks. The frequency of monitoring should be increased with a higher
level of risk. Source: the authors.

Table 1 shows the current critical risks in the Czech Republic in descending order
of severity:

• The production losses of manufacturing and processing companies which can lead to
serious effects at the macroeconomic level in the event of a large-scale pandemic;

• Immediate threat to the life of the affected population;
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• Social impacts on healthcare staff due to the increased risk of infection and psycholog-
ical burden;

• Limitations in healthcare for the infected and otherwise disabled population.

The following measures have been proposed by the implementation team among the
priority actions that may lead to more significant mitigation of the risks associated with the
coronavirus infection rate and transmission:

• Strict adherence to the restrictive measures introduced by the government, provided
that these measures have been designed on the basis of careful risk analysis and
assessment of the current situation in relation to the occurrence and transmission of
the pandemic;

• The prompt introduction of nationwide immunization of the population;
• Implementation of rapid orientation detection and identification of outbreaks in

regions and companies with a large number of employees by means of periodic testing
and consistent tracing;

• Implementation of effective clinical diagnoses and therapies in patients infected
with coronavirus;

• Ensuring and performing efficient tracing;
• Clearly identifying outbreaks of infection and clarifying the routes of its transmission;
• Evacuating healthy people from outbreaks of infection;
• Preventing the import of the disease and conducting thorough border-crossing control

in both directions and areas with coronavirus outbreaks;
• Restricting travel of the population to foreign countries;
• Applying effective quarantine, isolation and treatment of suspected patients;
• Financially motivating people to adhere strictly to isolation (domestic quarantine),

because many identified and potentially infected people often refuse quarantine for
economic reasons (the employer mostly pays only 60% of their full salary and this
literally means an existential risk for some families);

• Ensuring the decontamination of people, the disinfection of objects and the environ-
ment and the minimization of the transmission of infection, especially at workplaces
and on public transport;

• Ensuring the availability of medicines, vaccines, means of prophylaxis and vaccination
not only for the affected population, but also for the healthy population;

• Strengthening immunity and reducing the population’s perception of infection by
means of information campaigns focused on the principles of hygiene, healthy eating,
lifestyle, sleep, etc.;

• Minimizing physiological and emotional stressors suppressing the immune system of
the population;

• Preventing the misuse of the situation by individuals and social groups with an interest
in increasing panic, misinforming the population and spreading fake news;

• Ensure that the general public is informed in a timely and adequate manner of the
course and consequences of the pandemic and the corrective measures taken to
mitigate the associated risks;

• Rationally implementing restrictions on the production of selected companies and the
operation of public services, kindergartens and proximate teaching at primary and
secondary schools, vocational schools and tertiary education institutions;

• Specify the timing of walks, zones and the possibility of purchasing selected goods,
medicines, etc., for different groups and age categories of the population;

• Reinforcing the level of education and training of specialists in the field of detection,
diagnosis and treatment of infectious diseases with an emphasis on the coronavirus;

• Preventing the uncontrolled escape of infection from laboratory, biotechnological and
other facilities where coronavirus is handled;

• Intensively developing cooperation with concerned institutions in this country and
abroad;



Sustainability 2021, 13, 6764 11 of 22

• Implementing appropriate building engineering controls, including sufficient and
effective ventilation, possibly enhanced by particle filtration and air disinfection,
avoiding air recirculation and avoiding overcrowding. Such measures can easily be
implemented without much cost, but only if they are recognized as significant in con-
tributing to infection control goals. The use of engineering controls in public buildings,
including hospitals, shops, offices, schools, kindergartens, libraries, restaurants, cruise
ships, elevators, conference rooms and public transport, in parallel with effective appli-
cation of other controls, including isolation and quarantine, social distancing and hand
hygiene, is an important measure globally in reducing the likelihood of transmission
and thereby in protecting healthcare workers, patients and the general public [41].

3.2. Developmental Regression Models in the Second and Third Waves of the Coronavirus

Mathematical developmental regression models of time series in relation to strength-
ening sustainability and fulfilling the set of ambitious goals and sub-goals of sustainable
development are of only limited use in the current situation. The cause is spontaneous
mutation of many dominant variants of human coronaviruses, often with a frequency of
several days. Developmental models can therefore be applied exclusively to verify the ef-
fectiveness of the implemented measures and to predict the development of the monitored
parameter for a maximum period of one to two weeks. However, an indisputable advan-
tage of these models is the possibility of identifying the course and maximum occurrence
of the examined indicators in each of the coronavirus propagation waves and the period of
transition of individual waves which signals the local minimum of the regression curve.

In comparison with neighbouring countries (Germany, Austria, Poland and Slovakia),
the Czech Republic showed the highest mortality and number of coronavirus infections per
105 inhabitants in the period from 12 October 2020 to 5 February 2021. In contrast, in relation
to the same indicator, the Czech Republic was the most successful in the number of individ-
uals recovering, which is logical due to the number of infected people per 105 inhabitants,
which significantly exceeded the same indicator in neighbouring countries. Regarding
tracing and the number of implemented tests per 105 inhabitants, the Czech Republic
recorded the average in comparison with neighbouring countries [42].

The regression models below were processed for the period from 12 October 2020
to 5 February 2021, with the exception of the development of the number of antigen
tests performed per day, as the given testing only began in the Czech Republic on 2
November 2020.

The necessary data were gathered from the database of the Ministry of Health of the
Czech Republic and read as of 20 February 2021. The reason for this was the delay in the
sending of data to the central database, particularly by hygiene stations in smaller cities [43].

The approximate symmetry of the data sets was ensured by the transformation of the
elements of the monitored parameters y into a logarithmic scale. The Anderson–Darling
test showed that their distribution is close to the Gaussian distribution of N(µ, σ2), as
evidenced by the close values of the mean µ and the standard deviation σ [44].

The mathematical model of time series regarding the daily mortality of the popula-
tion is shown in Figure 1. The reliability of the polynomial function of degree fourth is
characterized by the coefficient of determination R2 ≈ 0.93, which corresponds to high
model validity at the significance level of α = 0.05, as was found by the F-test. This finding
correlates to the relatively narrow confidence interval of daily mortality y ∈ 〈132.4 ± 9.1〉
at the level of significance α = 0.05. The linear model, although highly unreliable, suggests
a slight increase in the median daily number of coronavirus-infected deaths from 120 to
141 individuals over the study period. The local extrema of the quartic function reached
a maximum on 5 November 2020 and 13 January 2021, and a minimum on 10 Decem-
ber 2021. Correlation of the data with other models was not found using the Spearman
nonparametric test at the significance level α = 0.05.
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Figure 1. Development of daily mortality in the coronavirus-infected population.

Figure 2 presents the regression model of linear and polynomial dependence regarding
the development of the daily number of people with newly proven COVID-19 disease with
a coefficient of determination R2 ≈ 0.84 for the quartic regression curve. The reliability of
this function was identified by the F-test at a significance level of α = 0.05. The confidence
interval at level of significance α = 0.05 concerning regression function of infection incidence
per day y ∈ 〈8497.4 ± 770.9〉. It is evident from the graph that the median of the number of
infected people per day with the slope of linear dependence k2 = 10−4 remains practically
constant during the tracking period and averages about 8.38 × 103 people. The local
extrema of the second and the third waves of coronavirus spread were significant, with
maxima on 25 October 2020 and 4 January 2021 and a minimum on 28 November 2020
signalling the transition from the second wave of coronavirus spread to the third wave.
Spearman’s test showed a correlation of this data model with the developmental models
of time series regarding daily tests of diagnostic and epidemiological indications at a
significance level of α = 0.05 (see Figure 2 in comparison with Figures 4 and 5).

Figure 2. Development of the daily number of newly coronavirus-infected people.

Figure 3, which records the daily number of recovered patients of the number of
coronavirus-infected people, is distinguished by high data variance σ2 with a low coefficient
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of determination R2 ≈ 0.40 even for the fourth-degree polynomial. The reliability of the
developmental regression model of this time series could not be proven by the F-test
even at a significance level of α = 0.1. The high data set divergence of the daily number
of recovered individuals infected with coronaviruses y corresponds to a relatively wide
confidence interval y ∈ 〈5627.8 ± 933.6〉 at the level of significance α = 0.05. However, from
the linear, albeit highly unreliable, model with the slope of k3 = 10−4, it can be deduced
that the median of the daily number of recovered people from a quantum of the number
of infected people remains almost constant in the evaluated period and is approximately
5.65 × 103 recovered individuals per day. Local extrema reached their maximum on 4
November 2020 and 15 January 2021, which corresponds to the second and third wave
of coronavirus occurrence and transmission, respectively. The local minimum signalling
the transition of the second wave to the third wave falls on 10 December 2020. However,
the correlation of data models relating to the number of infected and recovered people
per day was not confirmed at the significance level of α = 0.05 with any other processed
regression model.

Figure 3. Development of the number of recovered coronavirus-infected individuals per day.

The dependence of the daily number of performed tests of diagnostic indication
representing tests for patients with disease syndromes is presented in Figure 4. The
reliability of the quartic polynomial function is expressed by the coefficient of determination
R2 ≈ 0.76. The F-test confirmed the validity of this model at the level of significance α = 0.1.
The confidence interval at level of significance α = 0.05 concerning regression function of
number of diagnostic indication tests per day y ∈ 〈18299.4± 1109.5〉. The linear model with
slope k4 = 2 × 10−4 shows that in the examined period of 116 days the median referring
to the number of tests performed a day does not change very much and hovers around
a value of 1.88 × 104. Local maxima of the quartic curve can be found on 25 October
2020 and 4 January 2021, the local minimum on 28 November 2020. At the same time, the
correlation dependence of the data model with the developmental regression models of
daily coronavirus disease incidence and the number of epidemiological indication tests
was proven by Spearman’s nonparametric test at the level of significance α = 0.05 (see
Figure 4 in comparison with Figures 2 and 5).
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Figure 4. Development of the number of diagnostic indication tests performed per day.

Figure 5. Development of the daily number of epidemiological indication tests performed.

The regression model of the daily number of tests of epidemiological indication
intended for individuals who came into contact with an infected person in relation to tracing
and the risk contacts of a given person is shown in Figure 5. Coefficient of determination
R2 ≈ 0.75 of quartic function corresponds to the reliability of this model at a significance
level of α = 0.1, as was confirmed by the F-test. The confidence interval of the daily
number of performed tests in relation to the epidemiological indication belongs to the
range y ∈ 〈7416.2 ± 418.1〉 at the level of significance α = 0.05. Based on the linear model,
it can be found that the median, which is related to the number of performed tests of
epidemiological indication per day in the monitored period, is constantly increasing,
namely from a value of 6.31 × 103 to a value of 8.46 × 103 performed tests. The local
extrema of the fourth-degree polynomial curve can be found in the form of local maxima
on 29 October 2020 and 8 January 2021, with a local minimum on 1 December 2020. Further,
the Spearman test at the significance level of α = 0.05 revealed a correlation of the model
data with the data on the daily number of newly infected individuals and the diagnostic
indication tests performed (see Figure 5 in comparison with Figures 2 and 4).

Figure 6 documents the daily number of performed tests related to preventive and
nationwide indication reserved for preventive examination of people at increased risk, for
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critical state infrastructure, nationwide screening within the framework of community test-
ing of the population and asymptomatic individuals of health and social service providers.
The coefficients of determination regarding linear R2 ≈ 0.74 or quadratic R2 ≈ 0.77 function
are proof of the quite considerable reliability of both models, confirmed in both cases by
the F-test at a significance level of α = 0.1. The corresponding confidence interval varies at
the level of significance α = 0.05 in the area y ∈ 〈16676.5 ± 1957.6〉. The linear model with
the slope of k6 = 8.7 × 10−3 is evidence of a significant increase in the daily number of this
type of tests, in total by 5.23 × 104 of accomplished tests for the whole monitored period of
time. The correlation dependence of the data with the other investigated regression models
at the significance level of α = 0.05 was not registered.

Figure 6. Development of the daily number of performed tests of preventive and nationwide
indication.

Figure 7 shows a developmental regression model of the number of PCR (Polymerase
Chain Reaction) tests, which are based on the verification of genetic information, performed
daily. The essence of these tests lies in the laboratory multiplication of nucleic acid, which
results in the ability of these tests to detect even trace concentrations of coronavirus and
even to decipher its dead residues. For the polynomial function of degree fourth, the model
is characterized by a coefficient of determination R2 ≈ 0.77 and validity at a significance
level of α = 0.1. The confidence interval related to the development of the number of
performed PCR tests per day is at the level of significance α = 0.05 y ∈ 〈31140.3 ± 1443.4〉.
From the beginning to the end of the study period, the median of the number of daily
tests decreased from a value of 3.31 × 104 to a value of 2.82 × 104, i.e., by 4.92 × 103 tests
accomplished per day. Local extrema reached their maxima on 25 October 2020 and 4
January 2021 and their minimum on 30 November 2020. The correlation of this data model
with the data of the above-mentioned regression models at the significance level of α = 0.05
was not proven.

The mathematical developmental regression model of the daily number of antigen
tests, called also rapid tests, based on a search for glycoprotein from the coronavirus
surface is presented in Figure 8. Although the reliability and sensitivity of antigen tests
are noticeably lower as compared to PCR tests due to their nature, their advantage is that
they provide information to applicants within 15–30 min. It is evident from Figure 8 that
the number of rapid tests performed increased significantly mainly in the initial period
of their introduction. The gradual preference of rapid tests over PCR tests can be justified
not only by the speed of provision of results, but first and foremost by the fact that their
application does not require contact with infected people (the absence of tracing). The
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reliability of the linear or quadratic developmental regression models with the coefficients
of determination R2 ≈ 0.45 or R2 ≈ 0.47 is not particularly high and was not indicated
by the F-test even at the significance level of α = 0.1. At the level of significance α = 0.05,
an extremely high data variance σ2 of the regression curve connected with the number of
antigen tests performed per day also corresponds to an extremely wide confidence interval
y ∈ 〈22594.4 ± 3228.2〉. The correlation of this model concerning antigen tests with the
other developmental regression data models mentioned above has not been recorded since
the start of the antigen tests in the Czech Republic on 2 November 2020.

Figure 7. Development of the daily number of PCR tests performed.

Figure 8. Development of the number of antigen tests performed per day.

It should be accepted that the above-mentioned time series models documented allow
only short-term predictions, exclusively for workdays, and specifically for only 7–20 days.
This is due to the fact that relevant uncertainties are introduced into mathematical models
by possible spontaneous mutations of the virus. It is very difficult to obtain any evidence
that one mutation causes higher virulence than another. There are a number of coronavirus
mutations, but it is difficult to predict which mutation will cause higher virulence as
the individual mutations are mutually interchangeable in their effects. It is precisely
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mathematical developmental models that clarify these issues, not only for COVID-19, but
also for other epidemics.

In general, it is possible to derive the following from the course of the created quartic
regression models of time series:

• The logical fact that the course of the quartic curve of daily mortality, including the
number of recovered people per day, is delayed by approximately 10 days behind the
analogue of the daily incidence of the disease (compare Figures 1 and 3 with Figure 2);

• The maxima of occurrence and transmission of coronavirus in the second and third
wave occurred at the end of the third decade of October 2020 or the first decade of
January 2021;

• The onset of the third wave of coronavirus rate and transmission occurred in the
Czech Republic at the turn of October and November last year.

3.3. Prevention of Coronavirus Infection

Adherence to preventive measures by individuals can significantly minimize the daily
incidence of coronavirus disease and, logically, the daily mortality. This will restore and
reinforce the fulfilment of the ambitious and partial goals defined by the 2030 Agenda
specified in the Czech Republic by the Strategic Framework “Czech Republic 2030” in each
of the key areas, even during the current coronavirus crisis.

It is important to realize that there is a high probability that people will have to
live with coronavirus even in the coming period, just as they have to live with influenza,
the hepatitis A, B, C viruses, and other infectious diseases. It is, therefore, necessary to
follow the basic hygiene rules of prevention [45]. The predominant part of the offensive
measures presented below has resulted from the brainstorming of opinions and experience
by the implementation team. Consultation with and materials by experts in the fields of
developmental biology, parasitology, epidemiology and virology [45–51] have been also
used, including information provided by the Ministry of the Interior of the Czech Republic
(2021) [42], the Ministry of Health of the Czech Republic [43] and the National Institute of
Public Health (2021) [13].

The following preventive measures can be recommended in particular:

• It is necessary to avoid becoming stressed, because emotional stress reduces the natural
immunity of the organism. There is no need to make your life difficult. Learn to live
with the reality of the existence of SARS-CoV-2.

• It is advisable to ensure that the mucous membranes of the oral cavity and throat are
always moist and never dry. This can be done by drinking a few sips of water or other
fluids every 15 min or so, because once the virus enters the mouth fluids flush it into
the stomach where gastric HCl that destroys the coronavirus is present.

• Drinking hot fluids is effective for all viruses of this species. In contrast, consumption
of only a minimal amount results in the virus entering the upper respiratory tract and,
in the final stage, the alveoli, where it penetrates the semi-permeable membrane to the
cell nucleus. This is typical of this type of virus.

• Drinking cold drinks, especially drinks with ice, is inappropriate as the coronavirus
survives longer in a cold environment. It is necessary to realize that a decrease in
temperature of 1 ◦C leads to an increase in the basic reproduction number R of about
3% in an environment of around 20 ◦C and less.

• If the infection occurs in your household, it is advisable to disinfect the surfaces of
objects of frequent contact and to wash hands with warm water, sporadically with
good quality soap. The frequent treatment of hands with disinfectants is not beneficial,
because disinfectants are oxidants decomposing the keratin and collagen proteins that
are part of the skin and the layer beneath it.

• It is not necessary to change clothes and to shower as a matter of urgency when
returning from the outside environment. Adherence to hygiene and cleanliness is a
virtue, but paranoia is not.
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• At body temperatures below 38 ◦C, it is beneficial to avoid the use of medicines to
reduce temperature. Fever is a symptom of the coronavirus infection and also of other
diseases, though the body’s natural immune response to the presence of any other
virus becomes inactive at higher temperatures. Only when the body temperature
exceeds 38 ◦C and difficulty in breathing worsens is it necessary to use medications
and physical methods of treatment (cold wraps on the inside of the thighs and arms,
the groin or the front of the neck) to reduce the body temperature and to call a doctor
immediately.

• It is recommended not to rub your eyes with the hands and not to touch your nose or
mouth unintentionally. Although it may seem unbelievable, a person touches his/her
face up to 2–3 × 103 times a day.

• Gargling two to three times a day with a warm solution at 45–55 ◦C prepared from
approximately 50 mL of water and one to two grains of KMnO4 or a pinch of table
salt provides effective prevention. NaCl solution is, however, less effective.

• From the viewpoint of possible infection, it is not appropriate to touch your mask
without hand protection when returning home from the outside environment, as your
mask may be contaminated with a virus that has adhered to it. Disposable masks
should be discarded immediately.

• Wearing microtone gloves, usually made of high-density polyethylene, to protect the
hands is not ideal as they are microporous. The virus accumulates during prolonged
use on and inside the glove, especially in an environment with wet sweaty hands, and
is easily transmitted by, for example, touching your mouth with your hand.

• When coming into contact with other people, it is optimal to protect the respiratory
tract with a respirator made of nanofibers.

• It is recommended that cotton masks are treated with salt by soaking in a solution of
NaCl of around 10% by weight and subsequently drying out. This protection works on
the basis of osmosis, with freshwater cells, including bacteria, moulds, fungi, viruses
and Rickettsiae, trying to dilute the salty environment with their own water and
thereby drying themselves out. The salty cotton mask catches and kills the virus. It
also works the other way around, when the virus comes from the wearer’s own breath,
ensuring the protection of not just the wearer, but also the wearer’s surroundings. The
salinity of the mask is so low that it does not cause allergies in users, but is sufficiently
effective against the transmission of viruses. If the wearer inhales NaCl microcrystals
from the mask, this is only beneficial to his/her respiratory tract, because NaCl
effectively cleanses airways. This effect is also used when patients with respiratory
problems visit salt caves. Salting is not possible in the case of disposable masks, which
are usually made of synthetic fibres whose surface does not capture NaCl due to their
hydrophobic nature.

• It is expedient to use masks minimally and exclusively in an environment in which
the wearer comes into contact with other people. When a (nano)-mask (respirator)
is worn, the exhaled CO2 is inhaled, which reduces the level of O2 in the blood.
This causes physiological stress during which the body suffers from hypoxia and
is in a sympathomimetic state resulting in increased levels of the hormone cortisol.
Cortisol suppresses the immune system as it reduces the number of lymphocytes
in the bloodstream and the body becomes more susceptible to any pathogen, e.g.,
bacteria, viruses or Rickettsiae. Moreover, disposable masks are usually made of
synthetic fibres, mostly polypropylene, polyethylene or their copolymers, containing
additives that are released, decomposed and cause further weakening of the immunity
in a humid breathing environment.

• It would seem expedient for the elderly to use a mask (respirator) in contact with other
people and to avoid shaking hands. Young people do not have to worry too much
about shaking hands and the possible absence of a mask in a group of their peers, as
they increase their own immunity in this way.
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• If someone sneezes, the trajectory of the aerosol droplets in the open is less than 3 m
before hitting the ground. It is therefore important to maintain an adequate distance,
around 2–3 m, from the other people and to remember that the aerosol hovers in the
air for a substantially shorter time with increasing humidity. This is why the relative
humidity inside enclosed rooms should be higher than 40%. If a humidifier is not
available in the household, it is rational to keep the temperature lower and not to
overheat the room, so that the relative humidity is as high as possible.

• Vitamins D, E (6000 IU) and ascorbic acid (vitamin C) and zinc tablets may also be
used to prevent SARS-CoV-2 infections.

• Although the coronavirus is unlikely to be transmitted by food, it is advisable to
process meat and food containing eggs at higher temperatures.

• Consumption of foods and beverages rich in essential elements and vitamins, for
example juice from sugar cane, apple cider vinegar and, in particular, ginger in
combination with cinnamon and mineral waters, strengthens the immune system.
(If you like, approximately 50 mL of hard liquor per day, although this does not
directly protect the human body from the coronavirus infection, it strengthens the
immune system). On the other hand, the consumption of fried, spicy and sweet foods,
sweetened soft drinks, etc., suppresses the immunity of the organism.

• The hormone melatonin, which maintains a strong circadian rhythm and regulates im-
mune processes in the body, is considered an effective immunomodulator. Melatonin
is produced by the pineal gland, but only at night and in the dark, so it is necessary to
maintain both these conditions at the same time for its synthesis.

• The human immune organism is also stimulated by regular sport, walks in nature, in
the park and especially in pine forests, which are an ideal environment for breathing.

A limiting aspect of this research is the fact that relevant uncertainties are introduced
into mathematical models by possible spontaneous mutations of the virus. It is very
difficult to obtain any evidence that one mutation causes higher virulence than another.
There are a number of coronavirus mutations, but it is difficult to predict which mutation
will cause higher virulence as the individual mutations are mutually replaceable in their
effects. It is precisely mathematical developmental models that clarify these issues not only
for COVID-19, but also for other epidemics.

The second limiting aspect of the research was the delayed sending of data to the
central database, especially by the hygiene stations in smaller cities.

4. Conclusions

The existence of the coronavirus crisis has significantly complicated the already time-
delayed process of achieving sub-goals and logically, therefore, the 17 ambitious goals
set at the international level by the 2030 Agenda and the specified formulations of local
policies of sustainable development by individual states and regions. A holistic response
and leadership are needed to ensure an inclusive economic and social recovery while
protecting the environment under the current coronavirus situation. It is necessary to
evaluate the consequences of the pandemic thoroughly and, on that basis, to propose
effective countermeasures that will allow the goals of sustainable development to be met
at least in part.

A successful solution to the problem may lie in the implementation of a thorough risk
analysis that will enable generation and subsequent implementation of adequate measures
minimizing the effects of the current crisis on the basis of rational governmental decisions.
The construction of developmental regression models of time series will support this effort
by checking the evaluation of the effectiveness of the introduced measures and the devel-
opment and mutual comparison of selected indicators in particular waves of coronavirus
infection. The development of a package of preventive measures for individuals to prevent
coronavirus infection can also make a significant contribution to reducing the impacts of
the occurrence and spread of coronavirus infection and to revitalizing the achievement of
sustainability goals.
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In connection with the article submitted, the work team intends the following in the
coming period:

• The application of the “Fault Tree Analysis” or “Event Tree Analysis” methods to
quantify, in particular, the critical risks associated with the occurrence and spread of
coronaviruses and to further specify, on this basis, a set of measures to mitigate the
associated risks;

• Paying particular attention to the transmission of coronaviruses adsorbed on alu-
minium silicate and carbon particles less than or equal to 2.5 (µm) in connection with
this article;

• The application of the SIR epidemiological model and comparison of the results with
our findings using a model of regression analysis of time series; and

• The supplementation of measures for personal prevention of human coronavirus
infection through discussions within the work team and contacts with experts at home
and abroad.

Achieving sustainable development goals, especially in this difficult period, is not
exclusively the responsibility of the public administration itself. Companies, social partners,
non-profit organizations, development and research institutions, and above all each and ev-
ery citizen must also contribute to active participation in their revitalization and fulfilment.
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