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Abstract

Over recent decades, the practice of human resource management in the transitional coun-

tries of Eastern Europe and in Hungary has changed significantly. Especially in local

subsidiaries of foreign-owned companies and in the leading domestic large organizations,

HRM has become a strategic function, while in the practice of small and medium-sized

enterprises it is less common. COVID-19 hit companies, institutions and individuals unex-

pectedly, not only in Hungary but also in the more developed regions of the world. This crisis

has also highlighted the fact that larger and better prepared organizations and public institu-

tions have found it easier to weather this global human catastrophe. We analyze how the

key tasks of HRM have changed during the successive waves, along four hypotheses. Ini-

tially, health protection, communication and home-office organization were the focus of the

work of human resource professionals. In the second and third waves, securing and retain-

ing staff became more important.

Introduction

Human resource management plays different roles–operational, tactical, service, strategic–in

the life of organizations, with a variety of tasks [1, 2]. In one single blow, the pandemic has

superseded the role and responsibilities of HR in the life of organizations, and HR has had to

adapt, adjust and in many cases provide new solutions [3, 4]–even stepping out of its existing

role–for an unfamiliar situation. The pandemic has further emphasized the ’human’ element
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of HR [5, 6]. The different HR roles have shifted with the pandemic, and a new mix is begin-

ning to emerge, where operational, tactical and strategic roles are superseded by the pandemic

and a ’hybrid’ HR picture of a crisis manager dynamically adapting to the pandemic situation

is beginning to emerge [7, 8].

The main question of own research is how does the human resource management practice

of the Hungarian corporate/institutional sphere respond to the challenges of the crisis caused

by the coronavirus in the first, second and third waves of the pandemic? The aim of the article

a literature overview of the impact of COVID-19 from a socio-economic and HR perspective

particularly HR-related experiences of crisis management and crisis resolution. Basis on the

references we present our hypotheses on the subject. Our aim is to present the results of the

main components and characteristics of our statistical analysis related to our four hypotheses.

Our objective is basis on the results of own survey, formulate conclusions and proposals that

can be used by other organizations.

Pandemics are unique among crises because they attack human capital, i.e. the health of the

population [9]. However, before COVID-19, there was no pandemic in economic history that

forced almost every country in the world to shut down its economy on such a scale [10, 11]. In

the pandemic period, the focus of HRM shifted to health and safety [12], because economically

developed countries have reached a stage where effective economic growth is no longer based

on additional capital investment in the production process, but on added human value, so-

called human capital. The crisis was due to the fact that the fear of infection and the restrictions

on absenteeism from work imposed by the pandemic have reached a social scale. Not only edu-

cational institutions but also productive enterprises have shut down [13]. In the past, overpro-

duction, over-crediting and large income disparities typically triggered a global crisis and a

general recessiondue to the failure of the financial system [14], but now global shutdowns have

made scarce reproduction permanent.

COVID-19 has also revealed significant labour market inequalities. These include gender

inequalities [15] or income inequalities, which ultimately affect workers personally, and there-

fore HR has a key role to play in addressing them [16]. HR professionals, researchers and train-

ers should seek solutions to effectively address the problem. For this to happen, HR research

itself will have to change [17]. The restrictions also had an immediate impact on the labour

market, with increased unemployment and more frequent teleworking or reduced working

hours. Many workers saw their working hours and wages reduced, and many were made

redundant. Lay-offs were mainly a threat for workers who are unable to perform at least 40 per

cent of their tasks through teleworking [18]. These workers, and those with temporary or

fixed-term contracts, were the most affected, while others were sent home to telework. This

raises the question of the extent to which HR can be held responsible for these inequalities. On

the one hand, it can be shown that HR is responsible, despite all its efforts, for inequalities that

are the result of a failed HR policy.

Meanwhile, it is not only workers’ incomes that have fallen. The production stoppage led to

a 3.5 per cent decline in real global GDP in 2020 [19, 20]. The COVID-19 crisis hit Hungary’s

export-oriented economy hard, ending a period of steady growth in 2016–2019, during which

incomes grew steadily and the unemployment rate fell to a 30-year low (3.4%) [21]. (In Hun-

gary, government-level measures are primarily aimed at protecting health and jobs [22, 23]. At

company level, these are the responsibility of HR. During both the spring and autumn waves, a

large-scale company-level survey on this topic was conducted in Hungary. In addition to the

usual and established measures, new solutions have emerged and even taken central roles,

which HR professionals have explicitly linked to the pandemic as a root cause. This also indi-

cates that the exceptional situation caused by the pandemic has called for a structural change

[24], new HR policies and regulations to reduce workload and improve the quality of work.
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Such regulations can create practices that manage human resources appropriately, ensuring

job security, adequate working conditions and employee welfare [25]. In addition, classic lay-

offs, previously most commonly used as a first response, can also be traced in the literature.

Initially, they mainly affected the hotel [26] and restaurant [27] sectors, mobile and other hos-

pitality, passenger transport [28], the electrical equipment and appliance sector [29], and the

metalworking sector, followed by accounting, auditing and tax consultancy [30]. In Hungary,

the biggest loss-maker was commercial accommodation, which reported a 99% drop in over-

night stays and a 97% drop in revenues in April 2020 [31]. The situation in the sector had only

partially recovered by August 2020.

Not all companies and organizations have been affected equally by the global crisis. There

have been winners alongside the losers. However, job creation or job growth occurred in far

fewer areas: most of them in e-commerce-related IT [32, 33] and logistics jobs [34]. Restric-

tions have led to a shift of trade to the online space, making many retail sales, cashier and dis-

tribution jobs redundant [35].

Many businesses and organizations had pre-defined plans for dealing with different emer-

gencies or addressed pandemic preparedness in their business continuity plans, but few have

recently assessed and updated these plans. However, COVID-19, although unexpected by

almost everyone, is not a classic black swan event [36, 37].

The human resource-intensive nature of the pandemic has also brought health-related HR

activities to the fore. Teleworking is also a perfect solution in this respect, as the home worker

is protected against workplace infections. In the first wave of the UK outbreak, 80 percent of

those infected were health and social care workers [38], i.e., jobs which can only be done by

attendance at the workplace. According to Spanish research data, work involving a physical

presence at the workplace increased the risk of infection by 76% [39], mainly in confined

spaces–i.e. in 92% of workplaces.

Governments in different countries, including Hungary, recognized relatively quickly that

the poor and the less skilled workers would be most affected by this global crisis. After the first

wave and the second wave, it became clear that the pandemic would lead to a very significant

economic contraction of 4–6% worldwide, with the exception of China (+2%) (COVID-19,

2020). However, the massive vaccination campaigns that have been launched in the meantime

have led to a glimmer of light at the end of the tunnel–the possibility of 4–6% growth following

the downturns [40]. [41] propose three different scenarios for recovery–in other words, for the

process of social disconnection–in the context of the COVID-19 crisis:

• Let’s get back to normal, when we take the line that we must quickly stop defending against

the virus, and open up the economy. Representatives of this line often criticize governments

for what they see as unnecessary pandemic controls.

• There’s no going back to normalmeans that new regulations must be put in place to prepare

society to prevent a similar global pandemic from breaking out.

• Let’s strive for a new and better normal is based on the experience that COVID-19 has led to

a high level of cooperation and collaboration in different areas of socio-economic life on

which new, previously unused regulations can be built.

In the wake of the second and third waves of the pandemic, there is a growing recognition

that slowing down COVID-19 or removing restrictions is “not about returning to the pre-pan-

demic period, but rather gradually and cautiously changing to a new norm, while being ready

to reintroduce measures if they are needed again” [42]. Various experiences show that where

HR has been able to address problems in a strategic and complex way, they have been able to

make the transition more quickly [7, 43]. The pandemic has also drawn attention to the fact
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that HR can do much to address inequalities [16] and to protect workers’ health more con-

sciously [44].

The recent second and third waves of COVID-19 have increasingly highlighted that

changes have also affected employees’ relationships with their employers. We are thinking

here of the workplace insecurity, anxiety and depression triggered by the pandemic [45] the

relocation of the former workplace to the employee’s home (working from home) [46, 47] or

the digitalization of workplace interactions (e.g., meetings, discussions, etc.) such as teleconfer-

encing through Zoom or Teams. The insecurities caused by the pandemic have led to more

frequent job changes. In this new context, the need for more flexible working arrangements

has been reinforced by employees [48].

Basis on literature review, we set up the following hypotheses. After each hypothesis, we

present its grounding in the literature.

H#1: Crisis management measures in the HR area will reposition the

importance of individual HR functions

The importance of this issue has been highlighted by the following authors. [49] focuses on cri-

sis management planning to retain and protect the workforce, and [50] on education and

training. Meanwhile, not only past and present but also future possibilities have been analyzed

[51]. [52] highlight a rapid and flexible response, tailored measures, carefully selected staff,

appropriate situation analysis and communication as the basic conditions for effective crisis

management. [53] cite reducing working hours, managing employee stress, flexible HR mea-

sures and the provision of protective equipment as key tasks, although they do not mention

the possibility of reducing staffing levels in relation to cost reduction. The pandemic has led to

the reinvention and further development of old solutions [54]: the paradigms of teleworking,

digitalization and automation have been renewed. The changes had to be implemented

quickly, which also transformed the role of management: transparency and trust were valued.

[55] discusses ways of retaining staff (wage cuts, restructuring, flexible working conditions,

reduction of other costs). He stresses that the guarantee of success is strong management with

clear and unambiguous objectives.

H#2: The most commonly used crisis management measures in HR are

organizational context-dependent

H#2a) The crisis management measures used depend on the size of the organization.

According to [5], pandemic-induced changes in all areas of HR strategy (health, recruitment,

communication, mobility, training) were proportional to the size of the organization. In other

words, small firms experienced little or no change in HR operations, while large firms experi-

enced significant changes in all areas. This may be partly related to the finding [56] that only

one in ten employees in the largest firms (over 10,000 employees) had a serious fear of losing

their job. In the small and medium-sized enterprise sector, the figure is almost 30%, and it is

66% among the self-employed. The reason for firm size being a determinant of crisis policy is

probably that larger firms are more capital-rich and therefore able to survive longer crises [57].

Another possible reason is that firm size is also associated with greater job security. This effect

was reinforced by the fact that initial policy responses did not provide sufficient protection for

workers in small and medium-sized enterprises. These factors may explain why the HR mea-

sures implemented depended on firm size: for example, 57% of large firms, 51% of medium

firms and 47% of small firms have introduced mandatory mask wearing in confined spaces,

and a quarter of large firms plan to require vaccination for work, compared to a third of small

firms [58].
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H#2b) The most commonly used crisis management measures in HR are linked to the

ownership of the organization. Ownership structure also has a significant impact on the HR

strategy for pandemic management. In multinational companies, reconciling the interests of

foreign owners with those of local management and employees is a recurring problem [59–

62]. Foreign owners aim to maximize profits, while in domestically owned firms, operational

viability is at least as important [63]. The new environment is characterized by pressures and

expectations from different stakeholder groups, heightened expectations of social engagement

and corporate membership, and radical uncertainty about the future. In the wake of COVID-

19, boards are likely to face increased pressure to incorporate stakeholder perspectives and

opinions, particularly those of employees, into their monitoring and decision-making

processes.

H#3: The crisis situation reinforces the practical recognition of the

organizational importance of human resources—and some of their layers

The role of HRM in crisis situations such as the current one is clear to researchers [16, 25, 63].

Reducing costs in the short term by ‘sacrificing’ human resources [64, 65] also makes adapta-

tion, long-term growth and recovery from a crisis more difficult. Treating HRM as a strategic

function [7, 43] or investing in employee engagement, however, will pay off in crisis situations

like the current one [66]. In the third hypothesis, we argue that the importance of HR (the stra-

tegic role of HR, the critical resource nature of human capital, the goal-driven nature of reten-

tion and development rather than layoffs) has been recognized by practicing HR professionals

during the pandemic (increasingly so with time).

H#4: In addition to increasing the workload for HR, crisis management

also increases the demand for professional HR work (H#4a) and offers HR

potential for development in a number of areas (H#4b)

The expected increase in the importance of HR activities is also present in the previous

hypotheses. The first half of our current, fourth hypothesis differs in that here we assume that

this will be accompanied by a practical increase in HR work, and an increased use of HR activi-

ties [12, 67, 68]. According to H#4b, responding organizations are able to see the opportunities

offered by the crisis to achieve changes in the area of HRM (as well) [69–71]. They can identify

real opportunities for improvement and potential in the areas of HR-related activities.

Materials and methods

Design and instrument

In the study, we have included the following new subsection on the design of our research.”

Our data collection tool was a self-completed electronic questionnaire (https://limesurvey.szie.

hu/index.php/649441?newtest=Y&lang=hu). The research did not aim for representativeness;

its objective was to obtain quick, exploratory data from as many companies and organisations

as possible. Accordingly, the sample was accessible, and the link together with the call were dis-

tributed to as many potential respondents (companies and organisations) as possible through

the personal and institutional networks, events and publications of the researchers and the

supporting organisations. The questionnaires were completed voluntarily by responsible man-

agers of companies. The purpose of the questionnaire and the way in which it would be used

were stated in the invitation and in the introductory text of the questionnaire, thus ensuring

that participants were informed (= consent). Companies were given the opportunity to indi-

cate whether they would like their company’s name to be included in the research reports, and
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many of them took advantage of this [72]. At the end of the questionnaire, the following infor-

mation was requested about the respondent whether he/she was the first HR manager in the

organisation, his/her gender, whether he/she had a post-secondary education, and if so, in

which field. When completing the questionnaire electronically, it was possible not to answer

any or all of these questions.

The questionnaire was tested in three stages before being sent out. First, a first version of

the questionnaire was prepared by a narrow team of three, then reviewed by the wider research

team, and some invited company managers were invited to complete a pilot version. On this

basis, the questionnaire was finalised. Minor changes were made between rounds based on

experience, but in the current study we only analyse questionnaires that have remained

unchanged.

Availability sampling was used in each of the survey stages, so our data are not appropriate

for panel analysis. Direct comparisons between the stages would reveal significant differences

in the structure of the samples, rather than the real differences between the stages, due to the

different, non-representative samples. Nevertheless, the relatively high sample numbers and

the wide range of respondents give us confidence that the detection of differences between

samples is still scientifically interesting. It may indicate, if not in a generalizable way, changes

that can be verified later by other, more targeted studies.

The ethics of the survey have been approved by the committees of several universities

involved in the study (EXACT names of ethics committees), and their certificates have been

submitted together with the study”.

Statistical analysis

All the four hypotheses are tested using the data presented above. To test H#1, we examine

whether there is a statistically significant difference in the frequency with which certain HR

functions are reported to be important by respondents. Therefore, we first describe the relative

frequencies using cross-tabulation, and then we check the differences between these waves

with a Chi-square test.

Hypothesis H#2 is tested via ANOVA separately for sub-hypotheses ‘a’ and ‘b’. For H#2a,

the averages of the responses for each firm-size category, and for H#2b for the different owner-

ship structure, are compared.

Hypothesis H#3 is examined in a similar way to H#2. We first test the average differences

among the pandemic-waves and then among the ownership categories using the ANOVA

method. The variables tested here are the answers to the questions about the importance of

human resources management.

In the case of our fourth hypothesis, we investigated the change in the expectations for pro-

fessional HR management, measured by a categorical variable (‘number of tasks assigned to

HR’, ‘need for professional HR work’) among data collection periods (H#4a). Using Chi-

square test and Cramer’s V, we examined whether there is a significant association between

the increase in the amount of HR tasks and the (categorically measured) change in HR effi-

ciency, and the change in the amount of HR tasks and the importance of HR.

To examine H#4b, we analysed the interwave variation of the general question about the

extent to which the respondents believe that the pandemic has the potential to trigger positive

changes (measured on a scale of 1 to 7). ANOVA/Welch, Kruskal–Wallis and chi-square tests

were applied. Respondents were also able to indicate in which HR areas they expected to

improve. To test the difference in the latter among the three pandemic-waves, we used a Chi-

square tests and a Cramer’s V.
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Results

A total of 1664 responses from organizations (companies and institutions) were processed

over the three waves of the virus, during three response periods (Phase 1: 12 June 2020–31 July

2020, Phase 2: 01 August 2020–15 November 2020, Phase 3: 01 March 2021–20 April 2021).

Almost one fifth of the responding organizations in the total sample are state or municipality

owned, while half are domestic private enterprises. In the first data collection period, the share

of public/municipal organizations was even lower (11%) than in the second and third data col-

lection periods. Foreign or mixed ownership firms account for roughly a quarter of respon-

dents in all three periods.

Small enterprises with less than 50 employees make up almost half of the total sample

(Table 1), and approximately two-thirds of the sample belongs to the SME sector, while enter-

prises/organizations with more than 250 employees make up almost a third of the sample. The

proportion of the latter is highest in the second survey period, at 36%, compared to 27% and

28% in the first and third phases, respectively.

Testing our hypotheses

In this section each of the four hypotheses will be examined in consecutive subsections.

H#1: Crisis management measures in the HR area will reposition the

importance of individual HR functions

The vast majority of the organizations surveyed do not have measures to reduce labour needs

and working hours. Of the measures related to staff management, the only one used more fre-

quently was a staff freeze (49%), while only 37% of the respondents had used working time

reduction. The use of both was more prevalent in the first reference period, while in the third

phase their use decreased significantly (from 55% to 38%, and from 44% to 29%, respectively).

In both cases, there is a significant relationship with the survey period (Chi-square test

sig.<0.001). However, the use of teleworking was common, with 76% of organizations making

some use of it, and slightly more in the first period (80% vs. 74% and 73%, respectively), as was

the development or revision of succession and replacement plans, with almost two thirds of

respondents (65%) adopting these strategies. Lay-offs, reducing labour needs and reducing

working hours were therefore less common in the firms surveyed (Table 2).

In addition, helping employees with their social problems (67%) and new health and safety

measures (85%) were also found to be crisis management measures with a significant level of

Table 1. Distribution of the sample by organizational size (number of employees).

Period of data collection Total

1st wave 2nd wave 3rd wave

Employees The organization does not employ anyone 6.0% 3.1% 2.7% 3.7%

1–49 48.2% 39.0% 50.6% 43.0%

50–250 18.7% 21.6% 19.0% 20.5%

251–500 9.6% 8.8% 7.6% 8.8%

over 500 17.6% 27.5% 20.2% 24.1%

Total n = (100%) 386 1010 263 1659

Missing 1 4 0 5

Total n = 387 1014 263 1664

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t001
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use in the HR field in both periods under review. However, measures to reduce wages and ben-

efits were only found in about a quarter of organizations in periods 1 and 2, and the proportion

of organizations using them fell further in period 3 (to 13% and 17% respectively).

The two most frequently used measures were new health and safety measures (85%) and

authorizing/requiring home office work (76%), followed by measures to help workers with

social problems (67%) and the development/revision of succession and replacement plans

(65%). Of these, there is a significant difference (Chi-squared test sig.<0.001) between the sur-

vey periods for the authorization/regulation of home office work, with the highest proportion

(80%) for the first measure, while for the other three measures there is no significant difference

between the periods.

For the period ahead, recruitment, selection, headhunting, hiring and workforce management
were identified by the organizations as the HR work areas of increasing importance, and the

role of these areas even increased somewhat in the second and third periods. Second was reten-
tion,motivation, incentive, and engagement, and these showed an increase in the third (2021)

data collection period. It can be seen that the organizations surveyed see securing, motivating

and retaining the right workforce as an area of increasing importance for HR in the near

future. As with crisis management measures, HR work related to reducing labour needs will

not be at the forefront in the near future.

In third and fourth place, neck and neck, were administration, labour law, labour affairs,
and internal/personal/online communication, liaison, and information, and while the impor-

tance of the former group shows a slight increase in the later period compared to the first, the

latter shows a decrease. These groups are followed closely in 5th place by training and develop-
ment, online education, and e-learning.Home office, teleworking, and atypical employment
ranked 6th. The latter were therefore also among the HR areas whose importance would

Table 2. Use of HR crisis management measures.

HR measures Typical of

1st wave 2nd wave 3rd wave Total

Nothing to do 38.5% 30.9% 32.9% 32.9%

Staff freeze 55.1% 49.1% 38.0% 48.7%

Staff cuts, downsizing 35.7% 27.3% 23.9% 28.7%

Reduction of leased labour 24.5% 26.3% 20.9% 25.0%

Reduce labour needs through automation/technical solutions 26.9% 29.7% 27.2% 28.7%

Reduce labour needs through training, development 25.1% 28.3% 23.1% 26.8%

Reduction of working time 44.0% 36.7% 29.0% 37.1%

Allowing/ordering home office work 80.4% 74.4% 73.0% 75.5%

Develop/revise succession, replacement plans 61.5% 66.2% 64.8% 64.9%

Wage freezes 38.3% 22.5% 20.1% 25.7%

Wage reduction 22.7% 20.3% 12.5% 19.6%

Reduction of fringe benefits 27.7% 25.8% 16.9% 24.8%

Assisting workers with social problems 68.6% 65.4% 68.6% 66.6%

New health and safety measures 81.6% 85.7% 84.0% 84.5%

Reducing the risk of pandemic through training 44.9% 45.0% 41.4% 44.4%

Support for self-development 57.5% 49.6% 59.1% 52.9%

Revision of the performance appraisal system 30.4% 38.2% 41.4% 37.0%

Revision of the incentive scheme 35.6% 40.6% 41.8% 39.6%

Revision of equal opportunities strategy/plan 18.2% 27.3% 28.9% 25.5%

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t002
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increase most in the near future, although they were considered less important compared to

their role and importance in crisis management measures. Labour safety, health protection,

occupational health and various tasks related to the pandemic (such as provision of protective

equipment, tests, measures, coordination, management of social/psychological problems, etc.)

were only ranked 8th and 9th, although the related crisis management measures were also pre-

dicted to be of greater importance in these areas in the longer term.

On this basis, hypothesis 1 is considered not to be rejected.

H#2: The most commonly used crisis management measures in HR are

organizational context-dependent

H#2a) The crisis management measures used depend on the size of the organization.

The average values calculated from the responses on a scale of 1 to 4 (1-not at all; 4-highly

characteristic) and the results of the statistical tests carried out are shown in Table 3. There is a

significant relationship between HR crisis management measures and organizational size in 15

cases and a clear lack of relationship between the variables in 4 cases. These include measures

related to wage freezes, wage and benefit cuts and working time reductions. In all four cases,

the sample means are below 2, meaning that organizations are less likely to take advantage of

these measures, regardless of the number of their employees. The most striking difference

between organizations of different sizes (with different numbers of staff) is the use of the fol-

lowing measures:

• Authorization/ordering of home office work

• New health and safety measures

• Development/revision of succession and replacement plans

• Reduction of leased labor

• Reduction of the risk of the pandemic through training

All of these measures are more widely used by organizations with larger workforces, and

their use is also increasing as the number of staff categories increases, with the exception of

temporary leased labor. For organizations with more than 50 employees, the first two measures

show high average values of more than 3, which distinguishes them from smaller

organizations.

In the case of staff freezes and downsizing, it is only enterprises with no employees that are

significantly differentiated from the others, with small enterprises with between 1 and 49

employees having average values just below those of larger enterprises.

Small enterprises with less than 50 employees and enterprises with no employees are more

affected by the "do nothing" attitude, although even in their case the average values are still

below 2. This suggests that some of these enterprises are also taking some action.

On this basis, hypothesis 2a) is considered not to be rejected.

H#2b) The most commonly used crisis management measures in HR are linked to the

ownership of the organization. The statistical tests carried out (see Table 4) show a signifi-

cant relationship between HR crisis management measures and the owner in most cases,

except for one case: the reduction of fringe benefits, which is hardly ever applied by the organi-

zations surveyed, regardless of ownership (mean value 1.46).
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The most marked difference between the various organizational categories is observed for

the same measures already seen in relation to the number of employees in the organization:

• Authorization/ordering of home office work

Table 3. Relationships between HR crisis management actions and organizational size–means and statistical tests.

Averages Tests

The organis.

did not

employ

anyone

1–

49 pple

50–

250 pple

251–

500 pple

above

500 pple

Overall Chi

Square

Sig

Cramer’s

V

Homo-

scedasti-

city

ANOVA

Sig

Welch

Sig

Kruskal-

Wallis Sig

Eta

No tasks 1.81 1.79 1.45 1.45 1.45 1.61 0.000 0.110 0.000 0.000 0.000 0.000 0.172

Zero growth in staff 1.39 1.88 2.02 2.35 2.19 2.01 0.000 0.134 0.000 0.000 0.000 0.000 0.162

Downsizing 1.32 1.45 1.50 1.60 1.51 1.48 0.001 0.082 0.144 0.206 0.185 0.006 0.061

Downsizing of

temporary staff

1.30 1.27 1.54 1.83 1.62 1.46 0.000 0.148 0.000 0.000 0.000 0.000 0.209

Reducing labour

requirements by

automation/

technical solution

1.54 1.31 1.42 1.64 1.62 1.44 0.000 0.118 0.000 0.000 0.000 0.000 0.174

Reducing labour

requirements by

trainings,

development

1.47 1.28 1.34 1.56 1.59 1.40 0.000 0.130 0.000 0.000 0.000 0.000 0.178

Reduction of

working hours

1.64 1.66 1.73 1.77 1.63 1.68 0.751 0.042 0.248 0.600 0.624 0.662 0.042

Enabling/directing

home offices

2.33 2.33 3.03 3.15 3.14 2.75 0.000 0.209 0.000 0.000 0.000 0.000 0.316

Elaboration/

replanning of

replacement plans

1.70 1.93 2.22 2.48 2.46 2.16 0.000 0.154 0.491 0.000 0.000 0.000 0.232

Pay freeze 1.41 1.48 1.55 1.62 1.52 1.52 0.301 0.054 0.026 0.423 0.457 0.288 0.049

Pay cuts 1.48 1.40 1.38 1.30 1.29 1.36 0.314 0.054 0.000 0.154 0.134 0.194 0.065

Reducing fringe

benefits

1.40 1.47 1.54 1.47 1.40 1.46 0.083 0.064 0.001 0.375 0.384 0.679 0.052

Addressing

employees’ social

problems

1.72 2.04 2.19 2.46 2.40 2.19 0.000 0.118 0.247 0.000 0.000 0.000 0.176

New occupational

health and safety

measures

2.06 2.58 3.12 3.28 3.29 2.91 0.000 0.205 0.000 0.000 0.000 0.000 0.323

Reducing the risks

of the pandemic

through training

1.70 1.56 1.76 1.83 2.02 1.74 0.000 0.128 0.000 0.000 0.000 0.000 0.188

Supporting personal

development

2.06 1.83 1.89 2.10 2.02 1.92 0.003 0.079 0.375 0.007 0.008 0.003 0.094

Revising the

performance

appraisal system

1.54 1.50 1.59 1.83 1.67 1.59 0.002 0.081 0.000 0.000 0.001 0.000 0.114

Revising the

incentive scheme

1.62 1.56 1.62 1.83 1.68 1.63 0.072 0.064 0.068 0.013 0.024 0.009 0.090

Revising the equal

opportunities

strategic plan

1.46 1.29 1.33 1.51 1.52 1.38 0.000 0.101 0.000 0.000 0.000 0.000 0.139

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t003
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• New health and safety measures

• Reduction of leased labor

• Development/revision of succession and replacement plans

• Reduction of the risk of the pandemic through training

This is mainly due to the fact that half of the large organizations in the total sample with

more than 250 employees belong to the foreign or mixed-ownership sector, another third are

Table 4. Relationships between HR crisis management actions and ownership structure–means and statistical tests.

Averages Tests

Govern-

mental,

municipial

Domestic Foreign or

Joint Vent.

Non-

profit

Overall Chi

Square

Sig

Cramer’s

V

Homo-

scedasti-

city

ANOVA

Sig

Welch

Sig

Kruskal-

Wallis Sig

Eta

No tasks 1.57 1.73 1.45 1.47 1.61 0.000 0.085 0.000 0.000 0.000 0.001 0.121

Zero growth in staff 1.97 1.89 2.29 1.79 2.01 0.000 0.115 0.066 0.000 0.000 0.000 0.148

Downsizing 1.20 1.54 1.60 1.39 1.48 0.000 0.101 0.000 0.000 0.000 0.000 0.164

Downsizing of

temporary staff

1.25 1.35 1.84 1.32 1.47 0.000 0.160 0.000 0.000 0.000 0.000 0.257

Reducing labour

requirements by

automation/ technical

solution

1.35 1.40 1.61 1.36 1.44 0.000 0.082 0.000 0.000 0.000 0.000 0.128

Reducing labour

requirements by

trainings, development

1.32 1.34 1.59 1.25 1.40 0.000 0.099 0.000 0.000 0.000 0.000 0.158

Reduction of working

hours

1.47 1.73 1.73 1.63 1.68 0.009 0.068 0.000 0.001 0.001 0.001 0.100

Enabling/directing

home offices

2.77 2.40 3.31 3.07 2.75 0.000 0.208 0.000 0.000 0.000 0.000 0.319

Elaboration/replanning

of replacement plans

2.41 1.99 2.33 1.98 2.16 0.000 0.120 0.011 0.000 0.302 0.000 0.176

Pay freeze 1.36 1.49 1.65 1.66 1.51 0.007 0.069 0.000 0.001 0.002 0.000 0.104

Pay cuts 1.20 1.43 1.32 1.58 1.36 0.001 0.076 0.000 0.000 0.000 0.000 0.121

Reducing fringe benefits 1.43 1.50 1.41 1.51 1.46 0.446 0.043 0.004 0.308 0.302 0.563 0.048

Addressing employees’

social problems

2.16 2.11 2.35 2.11 2.19 0.000 0.083 0.000 0.001 0.002 0.002 0.099

New occupational health

and safety measures

3.04 2.67 3.28 2.76 2.91 0.000 0.145 0.000 0.000 0.000 0.000 0.241

Reducing the risks of the

pandemic through

training

1.74 1.61 1.99 1.75 1.74 0.000 0.114 0.094 0.000 0.000 0.000 0.162

Supporting personal

development

1.82 1.87 2.07 1.95 1.92 0.024 0.063 0.474 0.002 0.003 0.002 0.095

Revising the

performance appraisal

system

1.45 1.58 1.71 1.59 1.59 0.005 0.070 0.000 0.001 0.001 0.002 0.100

Revising the incentive

scheme

1.47 1.64 1.72 1.65 1.63 0.014 0.066 0.000 0.003 0.001 0.007 0.094

Revising the equal

opportunities strategic

plan

1.37 1.33 1.47 1.44 1.38 0.035 0.062 0.000 0.010 0.019 0.030 0.084

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t004

PLOS ONE Impact of the three waves of COVID-19 pandemic on the HR practices of Hungarian organizations

PLOS ONE | https://doi.org/10.1371/journal.pone.0283644 June 9, 2023 11 / 22

https://doi.org/10.1371/journal.pone.0283644.t004
https://doi.org/10.1371/journal.pone.0283644


public/private institutions, while 84% of the enterprises with no employees and 76% of those

with 1–49 employees are in the domestic private sector.

Foreign-owned enterprises are much more likely to use the above measures than domestic

ones, and the average scores for the first two of these ownership categories above 3 are also

outstanding compared to the other measures. On the other hand, the highest average score

(2.41) for the implementation/revision of succession and replacement plans is found in public/

private organizations, followed only by foreign-owned enterprises (2.33), with the others lag-

ging significantly behind. It can also be seen that in the case of the ’Nothing to do’ attitude, the

average value of 1.73 for the domestic private sector is noticeably higher than for the other

types of organizations (Table 4).

It is also worth noting that, in addition to cutting leased labor, staff freezes, and downsizing

are more common in foreign-owned enterprises than in others. That is, these measures depend

more on ownership than on organizational size (cf. hypothesis 2a).

On this basis, we consider hypothesis 2b) to be maintained.

H#3: The crisis situation reinforces the practical recognition of the

organizational importance of human resources–and some of their layers

Averaging the responses on a scale of 1 to 4 (1-not at all; 4-highly characteristic) gives the aver-

age values shown in Table 5. Average values above 3 indicate that, on average, the organiza-

tions surveyed felt that they consider human resources to be of strategic importance and that
retaining key employees and talent is particularly important to them in the current climate,

with around half of respondents in both cases considering them to be highly specific to their

own organization. The unique, difficult to replace knowledge and expertise within their organi-
zation is seen as a way out of the crisis to a lesser extent (average: 2.58) (only a quarter of the

organizations surveyed considered it to be highly specific to them). The responses are relatively

homogeneous for all three questions, with no significant variation in dispersion across the

three periods. However, the proportion of responses that are highly specific was higher in all

three cases in the first survey and in the subsequent survey samples.

Continuous training, on the other hand, is less common among respondents in reducing

the impact of the crisis on their organization, with averages of just over 2 per cent, with 36% of

respondents saying it is not common. In the perception of the long-term damage to the organi-

zation of crisis-related redundancies and of significant intellectual capital leaving the

Table 5. Importance of organizational knowledge and expertise–means and standard deviations.

1st wave 2nd wave 3rd wave Total

Means Std.

dev.

Means Std.

dev.

Means Std.

dev.

Means Std.

dev.

Human resources are of strategic importance to our organization (N = 1574) 3.33 1.027 3.11 1.054 3.12 1.093 3.16 1.058

The unique, difficult to replace knowledge and expertise within our organization can provide

a way out of the crisis (N = 1558)

2.75 1.094 2.52 1.086 2.61 1.073 2.58 1.089

Redundancies linked to the crisis are damaging in the long term because significant

intellectual capital is leaving our organization (N = 1557)

2.05 1.236 2.16 1.216 1.92 1.148 2.10 1.212

Retaining key people and talent has become particularly important for us now (N = 1565) 3.17 1.078 3.07 1.083 3.13 1.047 3.10 1.077

The importance of continuous and well-organized training is of paramount importance in

making our organization less affected by the crisis (N = 1561)

2.22 1.124 2.23 1.116 2.13 1.078 2.21 1.112

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t005
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organization, the standard deviation values show a more significant difference between

responding organizations, with averages of only around 2, while the proportion of responses

saying it is not typical is 48%, and there is no significant difference between the proportions

for the three data collection periods.

Furthermore, the averages for foreign-owned firms are higher than the others in all cases

(Table 6), so they are more representative of each other, and their responses are more homoge-

neous in most cases. Only in the perception of the long-term negative impact of crisis-related
redundancies do the responses of foreign-owned firms show a greater dispersion. Except for

the retention of key people and talent, in the other cases there is a significant relationship with

the ownership of the organization (ANOVA/Welch Sig<0.001). In this case, there is no signifi-

cant difference not only in the means but also in the degree of dispersion of responses between

the responses of the different ownership categories, so that this is considered to be quite spe-

cific to firms regardless of ownership, with a mean of 3.10 for the whole sample.

On this basis, hypothesis 3 is not rejected (retained).

H#4: In addition to increasing the workload for HR, crisis management

also increases the demand for professional HR work and offers HR

potential for development in a number of areas

One third of the organizations surveyed do not have a separate HR department or HR func-

tion, and among those that do, almost half of the organizations reported an increase in expec-

tations of HR work: 31% of the total sample and 46% of those with HR reported this (Table 7).

In organizations with a separate HR department or HR function, more than half of respon-

dents (54%) also reported an increase in the volume of tasks. Increases were prevalent in all

three data collection periods and were more pronounced in the first period, affecting almost

two-thirds of respondents (Table 8). The Chi-square test showed a significant relationship

between the two variables (period of data collection—amount of HR tasks) (Sig. = 0.023).

In addition to the increase in the volume of HR tasks, the majority also reported a further

increase in the importance of professional HR work, with 51% of respondents overall saying it

was moderately or very important, while almost a third of respondents said it was not at all

important (Table 9). In this case, the Chi-square test showed no significant relationship

between the two variables (Sig. = 0.253).

Table 6. Impact of ownership on the importance of organizational knowledge and expertise–means and standard deviations.

State or

municipal-

owned

Domestic

private

Foreign or

mixed

ownership

Non-profit Total

Means Std.

dev.

Means Std.

dev.

Means Std.

dev.

Means Std.

dev.

Means Std.

dev.

Human resources are of strategic importance to our organization (N = 1574) 3.23 0.980 3.00 1.153 3.39 0.854 3.22 1.131 3.16 1.058

The unique, difficult to replace knowledge and expertise within our

organization can provide a way out of the crisis (N = 1558)

2.45 1.086 2.55 1.118 2.75 0.997 2.50 1.232 2.58 1.089

Redundancies linked to the crisis are damaging in the long term because

significant intellectual capital is leaving our organization (N = 1557)

1.88 1.133 2.12 1.220 2.24 1.230 1.96 1.250 2.10 1.212

Retaining key people and talent has become particularly important for us now

(N = 1565)

3.00 1.089 3.09 1.103 3.19 1.006 3.12 1.135 3.10 1.077

The importance of continuous and well-organized training is of paramount

importance in making our organization less affected by the crisis (N = 1561)

2.28 1.123 2.05 1.098 2.49 1.069 2.04 1.133 2.21 1.112

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t006
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The change in the volume of HR tasks also shows a significant, medium-strong relationship

with the expectations (decreasing, unchanged or increasing) of HR department/activity effec-

tiveness (Chi-square test sig<0.001; Cramer’s = 0.557) and with the increasing importance of

HR (Chi-square test sig<0.001; Cramer’s = 0.309). For 90% of those who reported an increase

in expectations of HR work effectiveness, the amount of HR tasks also increased, while 59% of

those who reported a decrease in expectations reported a decrease in tasks, with 22% reporting

an increase, and 19% reporting no change in the number of tasks. Among organizations

reporting a high level of the increased importance of HR work, 76% reported an increase in

the volume of tasks and only 2% reported a decrease in tasks. However, among those where

there was no increase in the importance of HR work, 75% reported no change in the volume of

work. It can also be observed that as the importance of HR work increases, the proportion

reporting an increase in tasks increases and the proportion reporting no change or a decrease

in tasks decreases.

As we have already seen in testing Hypothesis 1, recruitment, selection, headhunting, hiring,
and staff management were the HR work areas of increasing importance, followed by retention,

motivation, incentives, and engagement. Administration, labor law, and labour affairs and inter-
nal/personal/online communication, contact, and information were ranked third and fourth,

followed closely by training and development, online education, and e-learning in 5th place and

home office, teleworking, and atypical employment in 6th place.

In response to the question "To what extent do you agree that the pandemic/coronavirus cri-
sis is both an opportunity for your organization and a pressure on your organization to make
positive changes?" (Table 10), 11% of the organizations surveyed said that they did not see the

pandemic/coronavirus crisis as an opportunity for positive change at all, while 19% said that

they saw it as a significant opportunity. Half of the organizations scored 5 or higher, with an

average of 4.39 responses, but the high standard deviation values indicate a division of

opinion.

Table 7. Changes in expectations of the existence of an HR organization and its effectiveness.

N = 1636 Period of data collection Total

1st wave 2nd wave 3rd wave

Expectation of the efficiency of the HR department, HR activities: There is no separate HR department or function 37.8% 30.5% 35.8% 33.0%

Decreased 2.9% 1.1% 2.3% 1.7%

No change 26.0% 39.0% 29.2% 34.5%

Increased 33.2% 29.4% 32.7% 30.8%

Total 100,0% 100.0% 100.0% 100.0%

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t007

Table 8. Changes in the number of tasks assigned to HR.

N = 1093 Period of data collection Total

1st wave 2nd wave 3rd wave

Volume of HR tasks: Decreased 6.0% 3.9% 3.0% 4.2%

No change 32.3% 44.0% 42.8% 41.4%

Increased 61.6% 52.1% 54.2% 54.4%

Total 100,0% 100.0% 100.0% 100.0%

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t008
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At the time of the first survey, respondents were generally more optimistic, with more than

a quarter of them entirely agreeing that the pandemic is a positive opportunity for them, with

an average close to 5, while the results of the second survey show a higher level of pessimism

(mean: 4.22) and agreement (with a lower standard deviation). The results of the third survey

again reflect a growing optimism: compared to 12% previously, only 7% of respondents do not

see a positive potential in the pandemic, while the mean of the responses is again higher (4.59).

There is a significant relationship between the period of data collection and the perception of

potential for improvement (ANOVA/Welch sig<0.001; Kruskal Wallis sig<0.001; Chi-square

test sig<0.001).

Most organizations see potential for improvement mainly in the areas of internal communi-
cation (56%), atypical employment/home office (47%) and occupational health and safety
(44%). The proportion of those indicating atypical employment decreased from 54% to 45% in

the second and third surveys, while the proportion indicating health and safety/home office

increased from 36% to 47% and 44% respectively, and in both cases, there is a significant rela-

tionship with time (Chi-square test sig = 0.010 and 0.001). However, in all three survey sam-

ples, the proportion of those indicating internal communication as the most frequent area of

choice for most organizations remained virtually unchanged (57% vs. 56%) (Table 11).

In addition to these areas, a relatively high number of respondents (around one-third of

respondents) also selected the areas of workforce planning, succession planning and job analysis
and planning. In the first case, there is no significant difference between the data collection

periods, while the second was increasingly selected, with 39% of respondents in the third

round identifying it as a potential area for development, compared to 31% in the first period.

Table 9. Changes in the need for professional HR work.

N = 1562 Period of data collection Total

1st wave 2nd wave 3rd wave

The importance of professional HR work continues to grow Not typical 30.5% 29.6% 31.0% 30.0%

Typical to a small extent 15.4% 20.0% 20.6% 19.1%

Moderately typical 22.8% 24.9% 24.6% 24.4%

Typical to a great extent 31.4% 25.5% 23.8% 26.5%

Total 100,0% 100.0% 100.0% 100.0%

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t009

Table 10. Perception of the COVID-19 pandemic as an opportunity.

N = 1584 Period of data collection

1st wave 2nd wave 3rd wave Total

1-I do not agree at all 11.5% 12.4% 7.5% 11.4%

2 7.4% 7.4% 8.3% 7.6%

3 8.9% 13.7% 10.3% 12.1%

4 10.0% 21.0% 17.8% 18.1%

5 20.6% 19.0% 21.7% 19.8%

6 13.8% 10.0% 16.2% 11.8%

7-I agree entirely 27.8% 16.4% 18.2% 19.2%

Means 4.73 4.22 4.59 4.39

Std. deviation 2.037 1.890 1.809 1.923

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t010
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In addition to the major differences between the three periods already mentioned, there is also

a major change in the proportion of respondents who selected recruitment, selection and
onboarding systems (from 21% to 27%). For the other areas, the proportions are surprisingly

similar across the three data collection samples.

On this basis, we also maintain (do not reject) Hypothesis 4.

Conclusion

In the world of work, the COVID pandemic is having a real and substantial impact, based on

the literature review presented and the analyses carried out. The three waves that have already

taken place suggest that this crisis is predominantly associated with a lasting transformation of

the workplace. In our view, it differs from the economic crises we have experienced in recent

decades. Let us recall: the last global economic crisis, which started in America, in the banking

sector, disrupted the daily lives of many people, not only in the financial institutions them-

selves, but also through mortgage financing; however, after a few years we were back to

normal.

Among the scenarios outlined by [41–51], in our paper, our hypotheses and results support

the third scenario, the ’emergence of a new normal’ (Let’s strive for a new and better normal).

Our empirical data from the first three waves point towards the emergence of such a ’new nor-

mal’ in the world of work and can also be used as a toolkit for recovery from the crisis. The

spread of home office–hybrid working, the rise of online business negotiations, and paperless–

electronic administration, are all associated with a complex digitalization of the world of work,

which fits into the emerging concepts of the platform economy [73, 74], on the one hand, and

also with the discourse that workplace diversity provides a competitive advantage over familiar

workplace monocultures [75].

This is accompanied by new procedures, new norms and new skills on the part of employ-

ers and employees alike. Our research and analysis support this.

Table 11. HR-level development opportunities during the three waves.

HR areas 1st wave 2nd wave 3rd wave Total (n = 1614)

staff planning, succession planning 32.1% 31.7% 31.9% 31.8%

job analysis and planning 31.0% 35.0% 39.3% 34.8%

recruitment, selection and onboarding systems 20.6% 26.7% 26.5% 25.3%

atypical employment/home office work 53.8% 44.6% 45.1% 46.7%

performance management 25.1% 23.0% 26.1% 23.9%

incentive and remuneration management 24.2% 26.9% 25.3% 26.1%

social, mental, family support development 23.9% 24.9% 28.8% 25.3%

human resources development 19.2% 22.4% 24.5% 22.0%

labour relations, participation, inclusion 11.3% 15.7% 12.1% 14.1%

occupational health and safety, health promotion 36.1% 47.3% 43.6% 44.2%

career planning 9.3% 12.4% 12.8% 11.8%

internal communication 57.2% 55.5% 57.2% 56.1%

retention management 28.7% 28.7% 27.6% 28.6%

generation management 11.5% 7.4% 7.0% 8.2%

equal opportunities 5.9% 9.8% 10.1% 9.0%

diversity management 6.5% 6.9% 5.8% 6.6%

Source: authors’ own editing

https://doi.org/10.1371/journal.pone.0283644.t011
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Among the crisis management measures, the firms we studied preferred working from

home, introducing new work and health protection measures, and addressing workers’ social

and health problems, rather than the classical redundancies, working time reductions, wage

cuts or phasing out fringe benefits. Our Hypothesis 1 supports this.

Moreover, our results presented in Hypotheses 2a and 2b suggest that the adoption of home

office and the introduction of new health and safety measures are more common in organiza-

tions with more than 50 employees and in foreign-owned organizations. This, in turn, may

push the whole Hungarian labor market towards a "new normal" in the medium term by intro-

ducing new procedures and new standards in larger and more complex workplaces.

The results presented in Hypotheses 3 and 4 suggest that the HR field could emerge from the

pandemic stronger, which could induce a qualitative change in industrial relations. Our research

data suggest that while downsizing was unavoidable in many sectors, the retention of key people

and talent was accompanied by above average efforts. In addition, the data presented in Hypothe-

sis 3 suggest that the importance of the HR strategy is itself reinforced by the impact of the

COVID crisis. Our data also suggest that there has been a significant change in the volume of HR

work: the volume of tasks in the HR area has increased significantly, and expectations have also

increased. As a consequence, as presented in Hypothesis 4, professionalism becomes particularly

important, reinforcing the moves towards a ’new normal’ as discussed so far.

The research findings presented here project the emergence of a ’new normal’ in the poten-

tial dimensions illustrated in Fig 1.

In thinking about the "new normal" in value creation in organizations, we believe that after

the pandemic, there is no way around rethinking a "people-centered approach" alongside the

traditional efficiency and cost-benefit approach. Indeed, in the context of the pandemic, in

addition to the availability of labor as a resource, several dimensions of the issue of availability

have come to the fore in terms of competitiveness (see, for example, the issue of family quaran-

tine or even the issue of working time frames for the home office).

Limitations and future directions of the research

Our research was based on our global literature review and was conducted in 2020 and the

first half of 2021 in Hungary, a country in Central Europe. Consequently, one of the possible

Fig 1. Possible dimensions of the emergence of a "new normal" in the world of work. Source: authors’ own editing.

https://doi.org/10.1371/journal.pone.0283644.g001
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limitations of our research is the question of whether the HRM experience of a small country

can be an example for people living and working in other countries. The recent human crisis

has shaken our whole world and highlighted the interconnectedness of nations and peoples

[76, 77]. Another limitation is that our three empirical studies conducted over three waves are

not representative. However, most of the respondents in our three datasets were dominant

organizations and their industry distribution and size reflect the situation in the Hungarian

economy. In parallel to the research described in this paper, a similar survey was carried out in

five other Central and Eastern European countries (Austria, Bosnia and Herzegovina, Bulgaria,

Romania and Slovakia) using the questionnaire presented in this paper and is currently being

evaluated. In another empirical study, we looked at the way in which the economies of Hun-

gary and neighboring Slovakia bounced back from the COVID-19 crisis in 2021. The evalua-

tion of the experience of this latter research is also ongoing.

However, the process of recovery from the COVID-19 crisis and the initial recovery could

be overshadowed by a new crisis, which could be triggered by the Russian-Ukrainian conflict

[78]. The war in Europe has already triggered global economic effects within two months, cur-

rently culminating in rapidly rising inflation in Europe, as well as in the shortage of raw mate-

rials and increased uncertainty.
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Methodology: András István Kun.

Project administration: Krisztina Dajnoki, Beáta Sz. G. Pató, József Poór.
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és Éttermek Szövetsége. 2020; 6. 10. Available from: http://www.hah.hu/files/1215/9169/2329/

Trendriport_2020._prilis.pdf.

32. Kwan SH. Market Assessment of COVID-19. FRBSF Economic Letter, 2020; 14: 1–5.

33. Lesi H. The Influence of Information Technology Covid-19 Plague Against Financial Statements and

Business Practices. Ilomata International Journal of Tax & Accounting. 2020; 1(3): 10.

34. Pantelimon FV, Georgescu TM, Posedaru BS. The Impact of Mobile E-Commerce on GDP: A Compar-

ative Analysis between Romania and Germany and how Covid-19 Influences the e-Commerce Activity

Worldwide. Informatica Economica. 2020; 24(2/2020): 27–41. https://doi.org/10.24818/issn14531305/

24.2.2020.03

35. Kim PS. South Korea’s fast response to coronavirus disease: Implications on public policy and public

management theory. Public Management Review. 2020; 23(12): 1–12. https://doi.org/10.1080/

14719037.2020.1766266

36. Taleb NN. The Black Swan: The Impact of the Highly Improbable. The New York Times 2007 April 22

[Cited 2007 May 3]. Available from: https://www.nytimes.com/2007/04/22/books/chapters/0422-1st-

tale.html.

37. Taleb NN. Ten Principles for a Black Swan Robust World. Edge. 2009; 4: 7. Available from: https://

www.edge.org/conversation/nassim_nicholas_taleb-ten-principles-for-a-black-swan-robust-world.

38. Agius RM., Robertson JFR, Kendrick D, Sewell HF, Stewart M, McKee M. Covid-19 in the workplace.

British Medical Journal. 2020; 220(370): m3577. https://doi.org/10.1136/bmj.m3577 PMID: 32958470

39. Rodrı́guez-Barranco M, Rivas-Garcı́a L, Quiles JL, Redondo-Sánchez D, Aranda-Ramı́rez P, Llopis-
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