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The emergence of the novel coronavirus in December 2019 manifested in an expanding
prevalence of confirmed cases worldwide, posing a significant challenge to international
healthcare safety; with this incident, the notion of “regular life” shifted (Guven et al.
2022). On 11 March 2020, the World Health Organization (WHO) proclaimed pneumonia
triggered by the novel coronavirus—referred to as COVID-19—to be a global pandemic
(Zhong and Lin 2022). The top ten nations in terms of confirmed cumulative COVID-
19 cases were the United States, Spain, Russia, the United Kingdom, Italy, Brazil, France,
Germany, Turkey, and Iran (Bouteska et al. 2023). The contagion had a detrimental influence
on both the real and monetary dimensions of the economy in advanced, emerging, and
developing countries. Many industries, particularly airline companies, tourism and travel
organizations, and resorts, have had significant challenges in sustaining their revenue
streams (Uddin et al. 2022). Unlike the 2007–2009 economic meltdown, the COVID-19
pandemic was not caused by problematic market situation or reckless financial policy; it
was, in fact, completely unpredicted (Hsu and Tang 2022). Moreover, it contrasted from
other earlier dramatic events caused by economic and financial circumstances, including
the Asian financial crisis in 1997–1998 or the European debt crisis in 2010–2013 (Dong
et al. 2022). Nevertheless, the similarity of these downturns is that they commenced in one
nation or area and spread rapidly to other markets, prompting considerable disruption in
the worldwide financial system (Zhang et al. 2022). Thus, COVID-19 has been regarded as
an “exogenous shock” or potentially a “black swan”, as it was such a rare occurrence that
has major repercussions for stock markets without any reasonable anticipation (Costola
et al. 2023).

The COVID-19 pandemic has resulted in impressive countermeasures to limit the
propagation of the virus, such as worldwide and local travel bans, lockdowns, and quaran-
tines, which have caused rapid and lengthy disruptions to the majority of businesses and
industries (Yarovaya et al. 2021). To restrict the virus’s propagation and to mitigate or avoid
its effect on the economy and financial markets (Iyke and Maheepala 2022), governments
all over the world implemented fiscal recovery measures, with main fiscal strategies com-
prising automatic insurance mechanisms, social security systems, tax breaks, and subsidies
(Sariyer et al. 2023). In addition, central banks have decreased interest rates near zero,
lowered reserve ratios, and expanded repurchase operations to mitigate the effects of the
outbreak (To et al. 2023). However, because of poor overall health and pre-existing condi-
tions in the community, a shortage of adequate public healthcare resources, an upsurge in
the unemployment rate, and deficient leadership, developing countries have suffered more
from COVID-19 than developed economies (Tortorella et al. 2021).

The financial markets witnessed substantial changes following the global diffusion of
COVID-19 (Jin et al. 2022). Liu et al. (2021) proved that COVID-19 raised the likelihood of
a stock market meltdown. Accordingly, the S&P500 and S&P Europe 350 lost more than
a third of their value on 23 March 2020, relative to their historical high on 19 February
2020, with a 12% single-day drop in mid-March (Martins and Cró 2022). The Dow Jones
Industrial Average fell to 7.79% on 9 March 2020, and then plunged to 9.9% on 12 March
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2020, denoting the largest drop in US history (Rubbaniy et al. 2022). Moreover, during the
early phases of the pandemic, investors experienced anxiety, dread, and panic because of
the unforeseen health and economic prospects (Cervantes et al. 2022). According to Yu and
Xiao (2023), the pessimistic news from COVID-19 government restriction policies generated
more instability in stock markets than the optimistic news. Moreover, Chebbi et al. (2021)
emphasized that COVID-19 has a negative relationship with stock liquidity, implying that
the pandemic undermined business liquidity. In addition, Tiwari et al. (2022) confirmed
that a causal connection occurred between the number of cases of COVID-19 infections and
stock market liquidity.

While the pandemic has devastated the world’s economy, it has been extremely
detrimental to nations that export commodities with unpredictable pricing (Shehabi 2022).
During the COVID-19 outbreak, oil prices plummeted dramatically in April 2020. For the
first time in history, US crude futures dropped to negative values, falling from USD 18 a
barrel to USD −38, as stockpiles overloaded storage capacity (Mensi et al. 2020.

Securities that behave independently to market events were preferred for minimizing
risk in portfolios (Yıldırım et al. 2022). Hence, investors looked up assets that hedge or serve
as a safe haven against aggregate macroeconomic shocks as a consequence of economic
turbulence (Kamal et al. 2022). Gold is regarded as a safe haven asset by investors who
encounter unexpected price fluctuations in financial markets and inflation (Bani-Khalaf and
Taspinar 2022). When COVID-19 started to spread, gold prices slowly declined, but began
to increase again in February 2020. Gold surged against all major currencies, achieving a
record high of USD 2063.19 per ounce in August 2020, its highest level in almost a decade
(Li et al. 2022). Additionally, over the last few years, the priority has shifted from gold to a
new asset referred to as Bitcoin. Bitcoin was initially proposed in 2009, after the collapse of
the investment bank Lehman Brothers, as confidence in financial institutions plummeted
(Chemkha et al. 2021). Bitcoin’s price increased sharply, and its closing price first surpassed
USD 60,000 on 13 March 2021, before dropping to roughly USD 30,000 in July 2021 (Elsayed
et al. 2022). Hence, Conlon and McGee (2020) raised suspicions on Bitcoin’s potential
to provide protection from volatility in conventional markets. Furthermore, Salisu and
Ogbonna (2022) proved that the volatility of cryptocurrency returns was higher during
the coronavirus outbreak than it was during preceding financial crises, such as the global
financial crisis.

Financial shocks may propagate across nations and markets because of the swift
pace of the globalization process, and the turmoil will heighten the likelihood of financial
instability or alter the contagion structure among various markets (Guo et al. 2021). For
instance, Liu et al. (2022) proved that risk spillovers from European and American equity
markets substantially increased, but those from Asian markets obviously decreased after
the onset of the COVID-19 pandemic. In addition, Banerjee (2021) stressed a major financial
contagion in most developed and emerging nations with extensive trade ties with China
during the COVID-19 episode.

This book comprises 17 papers published in the Special Issue entitled “The Impact of
COVID-19 on Financial Markets and the Real Economy”, centered on exploring variations
in the structure of socioeconomic models due to the pandemic (Vasin 2022); the impact of
the COVID-19 pandemic on the economy or industries of various nations such as Canada
(Singh et al. 2022), China (Habibi et al. 2022), Slovakia (Svabova et al. 2022), United States
(Rodousakis and Soklis 2022), or Vietnam (Huynh et al. 2021; Nguyen et al. 2022); workforce
disruptions caused by the pandemic in the Philippines (Santos et al. 2022) or on the Russian
labor market (Rodionov et al. 2022); examining the tourism and recreational potential of the
cross-border regions of Russia and Kazakhstan, and the risks these regions faced during
the COVID-19 phase (Tanina et al. 2022); analyzing the factors affecting young Vietnamese
people’s intentions to use financial technology (Khuong et al. 2022) or the factors affecting
Vietnamese informal laborers’ credit access in the context of the pandemic (Vu and Ho 2022);
predicting Jordanian insurance companies and their performance examination (Altarawneh
et al. 2022) or developing an early warning of solvency risk in the banking industry in
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Indonesia during the COVID-19 outbreak (Hidayat et al. 2022); stock market responses
during the COVID-19′s several phases (Keliuotyte-Staniuleniene and Kviklis 2022); the
drivers of cross-border mergers and acquisitions during the pandemic (Lee et al. 2021); and
the financial and fiscal variables of the Ecuadorian economic groups (Tulcanaza-Prieto and
Morocho-Cayamcela 2021).

Finally, the publications featured in this Special Issue expanded our comprehension
surrounding the effect of the COVID-19 pandemic on financial markets and the real econ-
omy, and they proposed appealing future research avenues.

Conflicts of Interest: The author declares no conflict of interest.
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Abstract: The COVID-19 pandemic has generally destroyed the global tourism industry and threat-
ened the recovery of destinations in developing countries facing more challenges from increasingly
serious waves of the pandemic. Although many studies have attempted to measure the general
impacts of COVID-19, very little research has been conducted to assess its overall impact on specific
tourism destinations throughout many waves of the pandemic. This research aims to explore how a
tourism economy in a developing country context has been damaged after many waves of COVID-19.
A typical emerging city in Vietnam experiencing three waves of the COVID-19 pandemic was selected
as a case study. The study recruited 40 representatives of tourism-related organizations for in-depth
interviews, while 280 questionnaires were distributed to participants from different tourism organi-
zations. The findings indicate that the majority of tourism businesses in the examined case study
seriously suffered from the pandemic, and very few tourism-related enterprises were able to recover
after the first wave of infection. Unfortunately, the tourism business sectors were found to be on the
brink of bankruptcy or facing permanent shutdown after the third wave. All tourism enterprises
generally appeared to experience a sharp drop in the number of customers, tourism revenue, service
facilities and exploitation, as well as employee downsizing, but the degree of downturn differed
among the examined enterprises. Among the tourism enterprises, travel agencies and the accom-
modation sector were found to suffer the greatest economic losses compared to other stakeholders.
In general, the COVID-19 pandemic’s impact on the tourism business in Vietnam is a big concern,
which may require a timely economic policy response and financial scheme to better support local
enterprises in coping with the challenges during post-pandemic recovery.

Keywords: COVID-19; pandemic; tourism; impact; Vietnam

1. Introduction

Tourism generates huge revenue for destinations and contributes to overall economic
development for a plethora of countries, especially tourism-dependent nations. In other
words, there is a strong link between tourism development and economic growth, which
also stimulates the development of other related businesses in a country (Haryanto 2020).
However, tourism is a vulnerable industry which may crash due to potential risks such
as global pandemics (Shakya 2009). The COVID-19 pandemic has inflicted serious and
widespread impacts on a wide range of economic sectors, particularly the tourism industry.
This is likely true for countries where the economy mainly depends on tourism, where
businesses face much bigger challenges for economy resilience in both the short and
long term. An abundance of consequences, including regional to national lockdowns, as
well as the suspension or cancellation of tourism- and hospitality-related services, have
increasingly occurred on the global scale. A typical comparison is that the COVID-19
pandemic has been estimated to be nine times more devastating than the impact of the
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September 11 crisis; the economic revenue loss was enormous, at around USD 124 billion
in 2020 alone (Haryanto 2020; Sarkodie and Owusu 2021). Unfortunately, the profound and
long-lasting impacts of the COVID-19 pandemic may damage global economies, especially
businesses in developing countries where the economy depends on tourism, and where
the level of tourism resilience after pandemics is limited (Ismael et al. 2021).

In Vietnam, the COVID-19 pandemic and its impact on the tourism industry are major
concerns due to multiple lockdowns imposed since 2020. The first case of COVID-19
infection in Vietnam was detected on 23 January 2020. Tourism activities in Vietnam in
general and Can Tho city in particular fell into a state of crisis and almost total paralysis
until March 2021. Most of the services and activities associated with tourism and hospi-
tality were stopped or interrupted, which led to devastating consequences, including a
loss of revenue for the tourism industry and a loss of jobs for workers. From June 2020,
the domestic tourism industry started to recover; however, with the impact of the second
and third waves of COVID-19, the situation once again became a struggle, with a diffi-
cult economic recovery from the pandemic anticipated. According to the International
Monetary Fund (IMF), some economic sectors in Vietnam were projected to be severely
affected, especially tourism, transportation and accommodation services. According to the
annual estimated statistics, Can Tho’s tourism industry generates a value of nearly VND
4500 billion and creates jobs for nearly 40,000 people. Following multiple lockdowns, the
recovery of the city’s tourism industry remains in a difficult and ineffective state due to
the lack of a scientific basis to accurately assess the current situation and propose proper
recovery solutions.

To some extent, the timely policies and supportive measures have contributed to
the alleviation of the impact of the pandemic and the prevention of mass bankruptcy for
local businesses. Therefore, it is essential and urgent for the tourism industry in Can Tho
city to assess the current status of COVID-19’s impact and find proper solutions for post-
crisis recovery. As such, this research aimed to explore how the COVID-19 pandemic has
influenced the tourism industry in Can Tho city, and identify the key tourism sectors and
the degree to which local tourism businesses have suffered from waves of the pandemic.
Therefore, the purpose of this study was to examine two research questions: (1) How hard
has the COVID-19 pandemic hit the tourism industry in a developing city in Vietnam?
and (2) How vulnerable are the local tourism enterprises in response to the pandemic’s
impacts?

2. Literature Review

This section reviews key studies regarding the economic impact of the COVID-19
pandemic on the tourism industry on a global scale, particularly reflecting on current
research in Vietnam to provide a better understanding of how tourism businesses in a
developing country context have suffered economically from the lingering pandemic crisis
period.

The hospitality sector across different regions of the world has also suffered enor-
mously due to the pandemic. Nguyen (2020) claimed that large hospitality enterprises are
likely to be more resilient to the effects of the pandemic. This means that small businesses
are at disadvantage, facing a risk of shutdown or even bankruptcy. In addition, the avia-
tion sector has been vulnerable to the pandemic, with continuous lockdowns and flight
restrictions leading to airline bankruptcies on a global scale (Dube et al. 2021). This has
been evidenced by large airlines around the world facing bankruptcy and uncertainties
as a result of the pandemic (Gole et al. 2021). Furthermore, the accommodation sector
has been affected by the COVID-19 pandemic, whereby “new normal” measures have
resulted in hotels adapting to maintain their business (Krouk and Almeida 2021). Lastly,
tourist attractions have faced challenges with the potential scenario of shutdowns following
repetitive waves of the COVID-19 pandemic (Prihadi et al. 2021).

The World Health Organization (WHO) officially declared COVID-19 a pandemic on
the 11th of March 2020. The pandemic was projected to cause a wide range of socio-cultural,

8



Economies 2021, 9, 172

political and economic impacts (Sigala 2020). Obviously, the global tourism industry is
highly vulnerable to such crises, and the impacts on the global tourism destinations will be
profound and long-lasting (Rassy and Smith 2013). Evidently, the significant 78% decrease
in the global tourist arrivals rate and loss of around 120 million jobs were accounted to
lead to a loss of USD 1.2 trillion in export revenues (Sigala 2020; UNWTO 2020). This
indicates that global economic losses due to the pandemic are enormous, but particularly
in destinations whose economy system mainly depends on tourism businesses.

According to Ulak (2020), global mobility has spread the pandemic to all countries
and the tourism intention among the global tourists has dropped significantly for safety-
and health-related reasons. Hoque et al. (2020) found that tourists were generally cautious
when making trips during outbreaks of the pandemic. More seriously, the authors reported
that psychological impacts of the pandemic on tourist’s travel intentions and experiences
during the crisis were a major concern. Similarly, other studies also highlighted the negative
impacts of the COVID-19 pandemic on different sectors of the tourism and hospitality
industries across different countries.

The tourism industry in Asia has also suffered enormously during the initial hits of
the COVID-19 pandemic. More specifically, unemployment, bankruptcy, revenue loss and
budget deficits are common serious consequences brought about by the COVID-19 pan-
demic (Kasare 2020). In the Philippines, the impact of COVID-19 on the national tourism
business was estimated to represent a loss of more than USD seven billion as the pandemic
crisis persisted until July 2020 (Centeno and Marquez 2020). More seriously, the research of
Bakar and Rosbi (2020) also predicted that global tourism might collapse under the impact
of COVID-19 if there were no suitable measures implemented. Recently, there have been
a number of publications dealing with global tourism prospects in the post-COVID-19
period. According to Chang et al. (2020), there should be a critical transformation of
global sustainable tourism development in order to better recover in post-COVID-19 crisis
challenges. Higgins-Desbiolles (2020) proposed the empowerment of local tourism com-
munities, which could be seen as an important transformation moving towards sustainable
development.

Cheer (2020) further suggested a concept called “human flourishing”, which offers a
potential approach to alleviate the pandemic impact on tourism communities and requires
current tourism development in a more sustainable transformation. On the 6th of August
2020, the Journal of Sustainable Tourism announced an article titled “The war of over tourism”
that stressed the challenges to sustainable tourism in the tourism academy after COVID-19
(Higgins-Desbiolles 2020). This report analyzes the challenges faced by academia and
the global tourism industry in the post-COVID-19 era. Thus, it can be seen that there
is increasingly attention paid among tourism scholars to the impact of the COVID-19
crisis, because this global pandemic may cause long-term consequences, given that the
pandemic and responses to it remain ongoing and dynamic. Therefore, it is critical to have
a general assessment of the pandemic impacts on different sectors and businesses of a
tourism destination, which facilitates a more effective resilience approach.

The impact of COVID-19 on the tourism industry in Vietnam is currently a major
concern, because the crisis has entailed a wide range of economic downturn and profound
effects on the livelihood of citizens. According to Quang et al. (2020), Vietnam is one of
the top 10 fastest growing tourism industries globally, although tourist arrivals sharply
dropped by around 22% in early February 2020. More specifically, tourism business revenue
fell sharply during just the first 3 months of 2020, representing a VND 143.6 billion loss,
because all tourism activities are inter-related (Phạm et al. 2020). In terms of job loss,
it is estimated that around 98% of workers in Vietnam’s tourism-related businesses left
their jobs because of the pandemic (Quang et al. 2020; Tô and Bùi 2020). The authors
also indicted that the rate of tourism business suspension or shutdown were increasingly
popular among medium and small businesses, especially.

Lê Kim Anh (2020a) and Tô and Bùi (2020) conducted a statistical analysis of the
impacts of COVID-19 on Vietnam’s tourism industry, including reductions in international
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tourist arrival, accommodation establishment closures, increasing unemployment and
declining tourism revenue. The authors have proposed key measures targeting expanding
marketing, supporting businesses and simplifying immigration procedures. According
to analysis from the University of Economics and Finance, the best scenario was that
Vietnamese tourism could recover in a ‘V-shape’, which means a sharp drop and then
bouncing back immediately, equivalent to the original decline, or a ‘U-shape’, depending on
the speed of control and economic recovery on the national and global scale. The statistics
indicated that the Vietnamese domestic tourism market has recovered first, followed
by the Chinese tourist market, Asian tourist arrivals and finally the Western industry.
However, many initial articles in newspapers including the Vietnam Communist Party
(Trường Ðại học Kinh Tế Quốc Dân (Ð.H) 2020), Nhân Dân (Anh 2020b), Vietnam Pictorial
(TTXVN/VNP 2020) and by researchers (Giang et al. 2020; Long and Uyên 2020; Thang
2020) have raised attention about the impact of COVID-19 on the tourism business; some
recent papers (Ngoc Su et al. 2021; Tri 2021) have pointed out some practical solutions to
revitalize the tourism industry in Vietnam. In spite of the increasing concern among tourism
scholars in Vietnam, there has been a lack of systematic and in-depth analyses exploring
the overall impact of the pandemic on the tourism industry across different tourism sectors
of a tourism destination. Thus, this study aims to provide an insight into the total impact
of COVID-19 on the tourism industry by employing both secondary data and primary
qualitative data collection to reflect the current problems facing tourism stakeholders in
Vietnam. These sources of data used as the basis for systematic and in-depth analysis in
this study will be further discussed in the next section.

3. Research Setting

Can Tho is one of the five cities directly under the Central Government of Vietnam and
is the most modern and developed city in the Mekong Delta region of Vietnam. At the same
time, it plays a role as a socio-economic, cultural, medical, educational and commercial
center of the southwestern region. This city encompasses a large area of 1400 km2, with
nine districts and a total population of around 1.3 million people. Can Tho converges
many favorable factors for successful development of the tourism industry. Geographically,
it is located in a traffic hub linking the provinces in the region. Can Tho has various
tourism resource advantages, ranging from natural to man-made tourism assets, which
enables this destination to deliver a wide range of tourism experiences to both domestic
and international tourists.

Before the pandemic, Can Tho city has welcomed more than 8.8 million visitors, earning
more than VND 4435 billion, which contributed nearly 5% of the city’s GDP (Ái Lam 2020).
The development of tourism in Can Tho city created jobs for 39,300 workers in 2019, of
which the numbers of on-duty workers and indirect employees made up 13,100 and 26,200,
respectively. To meet the tourism needs prior to COVID-19, Can Tho city had established
more than 200 restaurants and catering establishments, 275 tourist accommodation es-
tablishments, 22 family-own tourist attractions, 19 home-stays and 59 international and
domestic travel businesses. Before COVID-19, the tourism industry of Can Tho city aimed
to perform many tasks and solutions to develop the local tourism industry into a key
economic sector of the locality. In this regard, the tourism industry attempted to establish
an attractive destination image by improving the tourism infrastructure and diversifying
the hospitality businesses related to accommodation, dining establishment, sightseeing,
tour guiding and so on.

Unfortunately, the ongoing waves of the COVID-19 pandemic have led to collapse of
many different sectors of the local tourism system. First and foremost, the manifestation
was the decrease in the number of customers for tourism service businesses. According to
the statistics, the local tourism enterprises had faced a significant decrease in the number
of customers from 30 to 380,000 people, with an average of 11,234.4 people. In terms of
relative value, the proportion of customers with the lowest, highest and average decrease
was 10%, 100%, and 62.3%, respectively. The decline in the number of customers has led to
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a drop in the revenue of tourism service businesses in absolute and relative values. In terms
of absolute value, the revenue of businesses has decreased by at least VND 1.3 million and
a maximum of VND 102 billion. In terms of relative value, the lowest decline in corporate
revenue was 15%, whereas the highest constituted a 100% loss, and the average was 61.3%.
The customer reduction also meant a decrease in the capacity of using assets and tourism
services, which were reported to fluctuate from by least 5% to 100% (see Table 1). The
decline in the number of customers also caused the loss of jobs of current employees in the
tourism industry because all local businesses have had to downsize human resources to
minimize expenses. As a result, it was estimated that the number of employees in each
tourism enterprise who were laid off was at least 1, or could have been up to 70 during the
COVID-19 pandemic crisis.

Table 1. Impacts of the COVID-19 pandemic on tourism in Can Tho city.

Indicator/Item
Average Decline (Absolute

Number)
Average Decline (Relative

Proportion)

Customers 11,234.4 people 62.3%
Revenue VND 2.6 billion 61.3%
Capacity of exploitation/use
of property/tourism services - 57.4%

Reduction in employees 9.3 50.3%
(Source: Enterprise manager interview data in Can Tho city, 2020).

According to Nguyễn Tuấn (2020), it was estimated that tourists to Can Tho city in
2020 would reach 5,605,865 arrivals, down 36.8% over the same period, reaching 60.9% of
the year plan. Accommodation tourists numbered 2,020,145 arrivals, down 32.8% over the
same period in 2019, reaching 61.4% of the year plan. In particular, international visitors
were estimated to constitute 111,420 arrivals, down 72.7% over the same period in 2019,
reaching 25.3% of the year plan. Domestic tourists numbered 1,908,725 arrivals, down
26.5% over the same period in 2019, reaching 67% of the year plan. Outbound tourism
packages were provided for 5550 tourists to travel abroad, down 77.6% over the same
period in 2019, reaching 20.6% of the year plan. Total revenue from tourism was estimated
at more than VND 3169 billion, down 28.6% over the same period in 2019, reaching 62.1%
of the year plan. According to Ái Ái Lam (2021), in 2020, about 45.9% of direct workers
in Can Tho city were forced to leave their jobs in the tourism sector due to the impact of
the COVID-19 pandemic. In spite of the highly expected 2020 tourism targets, the first
wave of COVID-19 caused a huge decline in the number of international visitors, while
the following waves of COVID-19 placed the local tourism industry under much greater
pressure.

4. Research Methods

Mixed methods can be used as an effective tool in social science research to in-
crease the validity of research findings and meet a particular purpose of tourism research
(McKim 2017). McManamny et al. (2015) also identified a critical reason for the common
use of mixed approaches for tourism research to overcome objective deficiencies of employ-
ing qualitative or quantitative methodologies alone. As such, a mixed method approach
was employed in this study to collect both qualitative and quantitative data to meet the data
collection objectives. More specifically, qualitative data allowed researchers to measure
the impacts of COVID-19 on the tourism industry of the examined case study, whereas
the qualitative data enabled the researchers to gain in-depth information regarding the
stakeholder’s perceptions and attitudes about the pandemic impacts on their business
operations.

The research design included two main phases. The first stage began with devel-
oping a framework for qualitative data gathering, whereas the second stage focused on
the quantitative data collection. This study adopted the theoretical framework of an
impact evaluation model on tourism destination developed by Gertler et al. (2016) and
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White (2009). Accordingly, the research team then developed a set of questions for the in-
depth interviews, suitable for the research setting in Vietnam. A pilot study was conducted
with tourism experts at Can Tho University to standardize the final interview questions. Po-
tential participants for the interview were selected carefully by using a purposive sampling
method. More specifically, the study recruited 16 representatives from tourism manage-
ment organizations (e.g., tourism associations, Department of Culture, Sports and Tourism,
centers for tourism development), 16 representatives of tourism-related organizations (e.g.,
Department of Information and Communications, Department of Health, Department of
Planning and Investment, Department of Finance), and 8 representatives from local author-
ities in the city. Accordingly, the interviews were conducted from October to November
2020. For the second stage of data collection, the questionnaire was framed around the key
emerging themes from the interviews which were relevant to the research setting. Then,
the questionnaire was critically reviewed by the tourism experts at Can Tho University so
that proper modification could be made to complete the official questionnaire. As a part
of data collection triangulation, a pilot study with 20 tourists was conducted to test the
validity and reliability of the measurement scale and content of the questions. The process
of quantitative data collection lasted for 4 months, from December 2020 to March 2021.

Regarding the selection and recruitment of the participants, criteria were developed
to choose a relevant list of potential participants who were tourism business managers.
The first participant was chosen randomly from the list and the subsequent interviewees
were recruited by using a snowball sampling method. In order to collect data regarding the
impact of the COVID-19 pandemic on the tourism industry of Can Tho city, 280 tourism-
related business managers were recruited. More specifically, the majority of respondents
were in charge of managing accommodation (28.6%) and tourist attractions (25%), whereas
17.9% of respondents were from both travel agencies and dining establishments, followed
by family-owned businesses and homestays with 10.7%. The sample compared to the
population is presented in Table 2.

Table 2. Sample compared to population.

Item Sample Population (2018) a Percentage (%)

Accommodations 80 275 29.1
Travel agencies 50 59 84.7
F & B establishments 50 200 25.0
Family-owned business and homestays 30 41 73.2
Tourist attractions 70 70 100

Source: (a) Data provided by the Department of Culture, Sports and Tourism of Can Tho City.

The questionnaire structure consisted of two parts. The first section gathered the
respondents’ demographic information, whereas the second part focused on exploring
five key aspects: (1) the impact of the COVID-19 pandemic on local tourism business;
(2) the measures to alleviate the impact and foster tourism business recovery during
and after the pandemic; (3) the supportive policies of the local governments; (4) new
business opportunities under the COVID-19 pandemic; and (5) corporate recommendations
for the local tourism industry. The questionnaire mainly collected quantitative data by
using different measurement techniques including multiple-choice questions, 5-point
Likert scales (1, totally disagree; 5, totally agree) and open-ended questions to gather the
qualitative data.

Regarding the process of data analysis and interpretation, the qualitative data were
coded to identify popular themes and categories that are relevant to the research questions.
The emerging themes were grouped using NVivo software. For quantitative data analysis,
a total of 280 questionnaires were distributed and collected (response rate at 100%) and all
the questionnaires were eligible for further analysis. Using IBM SPSS Statistics 20.0, data
from the questionnaire were imported and analyzed to generate descriptive statistics and
one-way analysis of variance (one-way ANOVA).
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5. Research Findings

This section presents the key findings regarding the general impacts of the COVID-
19 pandemic on the local tourism industry in Can Tho city, and particularly highlights
the vulnerability of different types of local tourism-related businesses, and the collective
responses from key stakeholders in coping with the pandemic.

5.1. How Serious Is It?

The COVID-19 pandemic has generally damaged the tourism industry in Can Tho city.
The sharp decline in the number of customers, especially international visitors, has made
many tourist service establishments close or suspend their business operations (Figure 1).
Through the interviews with the representatives of the Department of Culture, Sports
and Tourism of Can Tho City, about 20% of the tourism service businesses in the city and
many tourism- and hospitality-related enterprises have had to close their businesses, which
has also meant a huge loss in revenue (business, government, employees), loss of jobs,
confusion and burden on society (businesses, employees) and negative impacts on local
socio-economic development in both the short and long term (Figure 2).

Figure 1. Tourist attractions that stopped doing business during the COVID-19 pandemic. (Source: Photos taken by the
research team, 2020).

The majority of the managers of tourism service businesses in this study believed that
the COVID-19 pandemic has impacted local business either at a serious or very serious
level, at 49.3% and 40%, respectively. According to the statistics, very few enterprises
admitted that the COVID-19 pandemic has had moderate or non-serious impacts on their
business, at 10.4% and 0.4%, respectively. This finding affirmed the serious impact of the
pandemic on the tourism and hospitality industry (Panzone et al. 2021).

According to the data provided directly from the Department of Culture, Sports and
Tourism of Can Tho City, the revenue of businesses has decreased significantly compared to
the same period in 2019. More specifically, the revenue of accommodation establishments
decreased on average from 50% to 90%, whereas the revenues of travel agencies and dining
establishments decreased by 90% and around 60–90%, respectively.
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Very serious Serious Average Unserious

Figure 2. The perceived impact of the COVID-19 pandemic on tourism service businesses in Can Tho. (Source: Enterprise
manager interview data in Can Tho city, 2020).

The results of qualitative interviews with many stakeholders involved in the tourism
business in Can Tho generally reflected their impuissant responses to the COVID-19
pandemic. The respondents stressed that the pandemic has caused a crisis in the tourism
industry of Can Tho city, with extremely heavy losses. A representative of Can Tho City
Tourism Association said:

“The COVID-19 pandemic has had a great impact on the tourism industry of Can
Tho city, especially the travel agencies, accommodations, and tourist destinations and
transport services. Many tourism businesses were on the brink of bankruptcy, causing
employees losing their jobs and creating a burden for the society”.

In order to overcome difficulties during and after the pandemic, the findings from
the survey indicated that all local business owners were aware of the importance of self-
adjustment rather than dependence on the limited financial support from the government.
Some common measures to deal with the pandemic consequences associated with renting
premises, paying staff salaries and operating costs have been initiated. In this sense, a lot
of companies chose to reduce staff numbers or close a part of their business temporarily,
whereas the others adjusted their target markets and re-structured their tourism products
or services. These are supposed to be temporary solutions for local businesses:

“We could not just sit there and wait for the financial support from the local and central
government. Although we were first passive at the first wave of pandemic, we are now
proactive to prepare possible scenarios and have our own measures. Indeed, we are lucky
not to close our business but not sure if lockdowns or another wave of COVID-19 occurs”.

(A representative of a tourism enterprise in Can Tho city)

According to a representative of the Can Tho City Tourism Development Center, the
COVID-19 pandemic has caused a domino effect in the entire tourism economy. As a result,
a few surviving tourism enterprises have been unable to operate their business as usual
due to a lack of other important suppliers.

“A half of the businesses in the area were temporarily closed; some businesses operated
moderately, over 70% of workers in the tourism industry were affected and unemployed...
they had to change their jobs. It can be said that COVID-19 has been stifling the tourism
industry, not only in Can Tho city but also nationwide.”
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According to the respondents, the domino effect of the pandemic crisis in Can Tho city
almost froze its tourism economy, leading to devastating consequences. Evidently, around
63% of businesses in Can Tho city stopped operating; only 16% of businesses could remain
open, but had to cut 14% of their operation scale and employees. On the other hand,
with the consequences of the decline in customers and revenue, the remaining 7% of
businesses had to dissolve when there was not enough funding to maintain operations. A
representative of the local government of Cai Rang district projected a dark scenario for
domestic tourism in the region:

“COVID-19 has been and will continue to be a huge challenge for the tourism industry
in Can Tho in particular and the entire tourism industry in our country in general”.
This has caused a great pressure on the social economy when the laborers lost their jobs,
the socioeconomic burden increased rapidly, and the job creation problem was under
pressure. From that we can see the impact of the pandemic on the tourism industry and
the economy. I think that the epidemic crisis is extremely serious.”

5.2. COVID-19 Impact and the Vulnerability of Tourism Business Sectors

The research findings generally indicated differences in the impact of the COVID-19
pandemic on some tourism sectors and the types of tourism-related enterprises. Each type
of tourism business with different business characteristics has been affected differently by
the pandemic. According to the framework of this study, one of the key research objectives
was to explore if there was any difference in the impact of the pandemic on business
operations of the restaurants, accommodations, travel agencies, tourist destinations and
family-owned tourist attractions. The results of data analysis by one-factor variance
analysis showed that there was a statistically significant difference in the impact of the
COVID-19 pandemic on some key business activities in terms of the percentage of customer
decline, total decline, the proportion of revenue and the proportion of employee reduction
(See Table 3).

Table 3. ANOVA results.

Item df F p

Customer reduction
Between Groups 4 0.992 0.415
Within Groups 102
Total 106

Percentage of customer reduction
Between Groups 4 7.339 0.000
Within Groups 274
Total 278

Revenue reduction
Between Groups 4 2.466 0.052
Within Groups 79
Total 83

Percentage of revenue reduction
Between Groups 4 4.041 0.003
Within Groups 257
Total 261

Percentage of reduction in capacity of
exploitation, property use and tourism
services

Between Groups 4 1.665 0.158
Within Groups 263
Total 267

Number of employees to be laid off
Between Groups 4 1.737 0.146
Within Groups 127
Total 131

Percentage of employees to be laid off
Between Groups 4 11.133 0.000
Within Groups 127
Total 131

(Source: Enterprise manager interview data in Can Tho city, 2020).

According to Table 4, the COVID-19 pandemic has caused a decrease in the percentage
of customers and the percentage of employees being laid off, differing from business to
business. In terms of the proportion of customer decline, tourist fruit orchard houses were
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the most affected (68.5%), followed by other tourist attractions (67.8%). The other types of
tourism businesses with smaller decreases in the number of customers than travel agencies
made up 65.8%, compared to accommodation establishments and dining establishments
at 58.4% and 53.4%, respectively. Regarding the proportion of employees being laid off,
large tourism sites and family owned-tourist attractions were the two organizations with
the greatest proportion of employees being laid off at 74.3% and 63%, respectively. The
other tourism-related businesses including accommodation, tour operators and dinning
establishment experienced similar impacts, at 46.4%, 39.5% and 39.2%, respectively.

Table 4. Differences of COVID-19 impacts on business performance of firms in Can Tho city.

Item N Mean

Percentage of customer reduction Accommodation 80 58.4
Travel agency 49 65.8
Dining establishment 50 53.4
Tourist attraction 70 67.8
Tourism fruit orchard 30 68.5

Revenue reduction (VND millions) Accommodation 20 2337.7
Travel agency 13 11,336.9
Dining establishment 9 1577.9
Tourist attraction 30 263.2
Tourism fruit orchard 12 240.5

Percentage of revenue reduction Accommodation 80 58.3
Travel agency 48 64.2
Dining establishment 48 54.7
Tourist attraction 63 66.5
Tourism fruit orchard 23 65.3

Percentage of employees to be laid off Accommodation 34 46.4
Travel agency 20 39.5
Dining establishment 40 39.2
Tourist attraction 28 74.3
Tourism fruit orchard 10 63.0

(Source: Data collected from interviewing tourism enterprises in Can Tho city, Vietnam, 2020).

The above findings generally indicate the decline in revenue for different types of
businesses. Unexpectedly, tourist destinations and family-owned tourist attractions ex-
perienced the greatest decline in revenue at 66.5% and 65.3%, respectively. Meanwhile,
58.3% of accommodation establishments and 54.7% of food establishments witnessed a
decrease in revenue. At 90% confidence, the revenue of different types of tourism business
experienced different drops. The travel agencies, accommodation establishments, and food
and beverage establishments were those with the greatest decrease in total revenue, at VND
11,336.9 million, VND 2337.9 million and VND 1577.9 million, respectively. Meanwhile,
the tourist destinations and family-owned attractions saw relative declines in total revenue
of VND 263.2 million and VND 240.5 million, respectively.

6. Discussion

This section addresses the research question by revisiting the significant findings and
providing in-depth discussion regarding the overall impact of COVID-19 on the tourism
industry, particularly highlighting how vulnerable local tourism businesses suffered from
multiple waves of the pandemic.

6.1. Overall Impact of the Pandemic on the Local Tourism Industry

The COVID-19 pandemic generally caused a standstill of tourism development in
developing cities in Vietnam during the first wave. The findings in this study indicated
that this paralysis has resulted in a plethora of negative impacts on different sectors of the
local tourism industry. The first wave of the pandemic placed local businesses under such
intensive pressure. Nearly 90% of tourism-related businesses faced economic impacts at
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serious or very serious levels, with 20% of tourism-related enterprises having to temporarily
close their business. This implies that a tourism-dependent city might be under much
more pressure because of the huge tourism revenue losses. The evidence from this research
revealed increasing concerns of the temporary closure or shutdown of many different
genres of tourism enterprises and suppliers due to the sharp drop of tourism demand,
which has directly caused supply chain disruption of the whole tourism system. This
also means that even surviving enterprises during the waves of the pandemic might find
it difficult to recover their financial capabilities due to the limitations of local tourism
business activities.

Evidently, local enterprises were found to face the increasing revenue losses, fluctuat-
ing around 50% to 90% depending on the types of tourism-related businesses. Of which,
tourism enterprises were found to suffer the hardest hits, with nearly a 90% economic
downturn during the initial waves of the pandemic. However, it was estimated that the
real impact of the COVID-19 pandemic on the local tourism industry in this examined
case study was even worse (Mekong Delta Tourism Association 2020). Similar research
findings by Kuqi et al. (2021) also reconfirmed the tourism business crisis in Kosovo
and the huge decline in tourism revenue compared to previous years. Other studies also
reported a significant drop in tourist arrivals during the pandemic and their intentions
not to travel post-pandemic (Terziyska and Dogramadjieva 2021). This reveals the serious
effects of the pandemic on tourism demand at the global scale (Deyshappriya et al. 2021).
In general, the pandemic has caused a plethora of significant impacts on different aspects
of the local tourism economy and may contribute to a long-lasting crisis for the national
tourism system which will be further discussed in the next section.

6.2. Domino Effects of COVID-19 on the Local Tourism Industry

The impact of the COVID-19 crisis has leaded to a domino effect in different areas of the
local tourism system. The findings in this research reflected the reality of the hardest hits to
the local tourism enterprises, many of which were found to be on the edge of bankruptcy.
This finding could be similar to that of the research by Wieprow and Gawlik (2021), which
also confirmed that the pandemic crisis might entail the collapse of the tourism enterprises in
Poland. The same is true for business bankruptcy on a large scale in Argentina due to lingering
pandemic impacts (Korstanje 2021). This common phenomenon could be interpreted in many
different ways. First of all, the long-lasting lockdowns during multiple waves of COVID-19
have affected all local businesses, especially small enterprises with limited financial capacity.
As a result, the small business enterprises in this study were likely to face a possibility of
real shutdown, and very few small-sized business enterprises were found to overcome the
second wave of the pandemic. A study by Kalogiannidis (2020) also confirmed that small
businesses might be at risk and face the practical possibility of bankruptcy due to long
lockdowns. Moreover, even small businesses in European countries which benefited from
their country’s good financial schemes also faced financial crisis, and very few of them could
survive repetitive and long-lasting lockdowns (García et al. 2020; Parikh 2020).

In addition, the domino effect also brought indirect consequences to other tourism-
related business sectors when tourism demand experienced a free fall as a result of repeti-
tive waves of the pandemic. The tourism managers in this study showed little optimism
about post-crisis recovery because of supply chain disruption and the existing barriers.
First of all, financial difficulty, which was found to be the most common concern among
the tourism enterprises, necessitated better financial support from both local and central
government. Evidently, Vietnam’s tourism stimulus packages focused more on easing
pandemic control restrictions and fostering the domestic demand marketing, whereas the
financial measures were inefficiently addressed (Tri 2021). As such, the majority of the
surviving tourism enterprises after multiple waves of the pandemic were likely unable
to maintain temporary operation in the long run, whereas the medium- and small-sized
enterprises had to face more challenges in coping with fiscal measure shortages during the
ongoing pandemic. Bartik et al. (2020) suggested that small enterprises had to take their
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own measures to overcome the challenges, although the researchers accepted the reality
that financial policy responses from local levels might be limited to strengthen the survival
ability of local businesses.

The other typical barrier to local business recovery is the governmental policy of
quarantine. The tourism managers in this study claimed that any positive case of COVID-
19 found at a local business might lead to a temporary shutdown of their business operation,
and this influenced their recovery opportunities during the pandemic waves. According
to Masondo (2021), the mass collapse of local businesses during the pandemic could be
alleviated if the tourism businesses had effective preparation to be more resilient to the
impacts and more flexible to adapt to the governmental policy of pandemic prevention and
control. Similarly, the Vietnamese policy of pandemic prevention and control was found to
have impacted the poor resilience of the local tourism industry in Can Tho, which will be
discussed in-depth in the next section.

6.3. Poor Resilience to Pandemic Impacts

According to the majority of the research respondents, the governmental policy re-
sponse to the pandemic might have strongly influenced local business operation and
resilience. A lot of tourism enterprise managers explained that the slow and passive
response to the pandemic from local and central governments might have contributed
to the ineffective responses of the local businesses. This result reconfirmed the previous
study by Van Van Nguyen et al. (2020), that Vietnam’s central government had a slow
response to the first wave of the COVID-19 pandemic, causing difficulties for the tourism
industry to cope with the impacts of the pandemic. Moreover, most of tourism enterprises
shared their increasing concern about the lack of more effective visions and measures
from the government which could orient the local businesses, especially the small- and
medium-sized enterprises, to better respond to the pandemic in the long term. Accord-
ing to the statistics, over 63% of the local businesses temporarily suspended operations,
most of which were small- and medium-sized travel businesses. This finding reconfirmed
the previous studies that the COVID-19 pandemic might have long-term impacts on all
tourism-related businesses, and the recovery ability of medium- and small-sized companies
is at serious risk (Wieprow and Gawlik 2021). Therefore, the governments at all levels
should be more concerned about their leading role toward the goal of pandemic impact
alleviation on the tourism industry and initiate prioritized tourism polices which could
strengthen the recovery of all tourism-related businesses before it is too late.

Regarding the measures to reduce the impacts of the pandemic on the local tourism
businesses, a collaborative approach was believed to better support the tourism enterprises
in overcoming hits from the pandemic. The research findings in this study indicated
that there have been different levels of suffering of different businesses and tourism
enterprises against the pandemic crisis. Therefore, financial support from the government
might consider a case-by-case basis (Ministry of Industry and Trade of Vietnam 2021).
In addition, each enterprise should initiate their self-adjustment plan in a proactive way,
enabling them to overcome waves of COVID-19 impacts. According to Rosli and Jamil
(2020), the enterprises with efficient measures against pandemic might have a better
chance to cope with difficulties during the crisis. This reconfirmed the significant role of
tourism enterprises to revitalize their business capability rather than the dependence on
the governmental support.

However, these findings do not mean that governments can underestimate their role
towards addressing the most challenging difficulties related to the financial incapability of
small enterprises, as discussed above. Therefore, the authority’s timely policy responses
could be a key factor that strengthen local business resilience. A good example of effective
policy responses during the second wave of COVID-19 in Vietnam was that the governmen-
tal tourism stimulus package fostered the domestic tourism and saved local enterprises
in Can Tho, recovering their destination capacity to around 60%. To some extent, this im-
portant evidence elicits a positive belief that the pandemic impacts on tourism businesses
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could be alleviated, and tourism-related enterprises could be saved if proper measures are
taken (Atalan 2020).

6.4. Does the Size of Tourism Businesses Matter?

In response to the impact of the COVID-19 pandemic, tourism enterprises in Can
Tho were likely to be the most vulnerable businesses. However, there were some key
differences in the vulnerability related to the size of the local enterprises. There are many
potential causes to explain this phenomenon. First of all, the tourism companies whose
direct revenue mainly relies on tourists might have suffered more due to the matter of fact
that tourist arrivals dropped significantly during the pandemic. Moreover, the findings
in this study further explained that dependence on a specific tourism offering or target
market might have led to financial crisis during lingering lockdowns in Vietnam. As a
result, those big companies were likely to lose far more revenue than smaller enterprises.

However, the big company managers in this research supposed that the restructuring
of their business model by diversifying tourism products and positioning the target market
have enabled them to reduce the economic loss. A potential measure regarding the reduc-
tion in workforce was also found to be a temporary solution for all kinds of local businesses.
This appears to be understandable, because downsizing the number of employees at tourist
attractions has been a common measure for enterprises to alleviate finance pressure to
survive during the pandemic (Hamilton 2020). Although big tourism enterprises could
restructure their business in the short term, they were found to be more vulnerable in the
long term. In general, the above-mentioned findings imply that the COVID-19 pandemic
has severely affected the entire tourism industry of Can Tho city and the lingering crisis
may lead to an entire collapse of the hospitality and tourism enterprises no matter what
their size of business is. In order to prevent worse scenarios, governments at all levels may
have offered special support to save different types of tourism enterprises which are almost
on the brink of bankruptcy due to domino effects of the pandemic.

7. Conclusions

This research has highlighted the overall impacts of the COVID-19 pandemic on
different sectors of the tourism industry in a developing city in Vietnam. The study found
that there were differences in terms of the levels of impact on local tourism destinations
throughout the various COVID-19 waves. The impact of the pandemic on the examined
case study has generally caused a wide range of negative impacts in local destinations,
including enormous losses in the tourism revenue, significant decreases in the number of
both domestic and international tourist arrivals, the inadequacy of destination exploitation
capacity, the temporary or permanent closure of tourism-related services, and the rising
unemployment rate. In terms of the level of influence, all tourism businesses had suffered
from the pandemic, ranging from serious to very serious levels.

However, there has been a difference in the degree of business damage, which can
be seen from the percentage of customer decline, the decrease in absolute value, the
relative turnover and the proportion of employee redundancies. The research findings also
indicated that tourist attractions and tourism enterprises were the key stakeholders facing
the biggest decline in the number of customers, the percentage of staff downsizing and
the highest proportion of revenue decline. Additionally, tour operators, accommodations
and dining establishments experienced the greatest losses in the absolute value of tourism
revenue. However, it is noticeable that there was no difference in terms of the damage
in each tourism service company in terms of decreases in the number of passengers,
the percentage of tourism asset, service capacity, utilization and the absolute value of
employee downsizing. Among the businesses, tourism enterprises were found to be the
most vulnerable to the pandemic. More seriously, the pandemic crisis has caused a domino
effect on different sectors of the local tourism system. Therefore, more than 20% of tourism-
related enterprises have had to close their business, whereas the remainder have faced
post-pandemic recovery challenges.
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In response to the pandemic, the proactive measures initiated by the tourism en-
terprises were found to be effective, whereas financial solutions from the government
were supposed to be critical but inefficient for local tourism revitalization. The effective
measures reported by the local businesses included promoting the exploitation of the
domestic tourist market, developing new products, ensuring safety for employees and
tourists, developing quality tourism human resources, service price reduction, organizing
a number of tourism stimulating events with a focus of motivating tourists, implementing
capital support policies for each sector of the businesses, prioritizing domestic tourism
recovery, ensuring hygiene at tourist sites and destinations and promoting the application
of information technology in promoting destination images. In general, the staged model
applied for crisis management during the second and the third waves of COVID-19 in
Vietnam has been successful. These findings indicated that effective collaboration among
all key stakeholders might contribute to alleviating the impacts of the pandemic.

Theoretically, this study provides a potential enrichment to the literature related to
the global pandemic impacts and crisis management. This study indicates that there
will be no “one-size-fits-all” approach to global pandemic crisis management such as for
COVID-19. Therefore, this research adds a novel theoretical contribution to crisis- and
disaster-management models for tourism destinations which should be flexibly staged
and multiple strategic action plans integrated, because this global pandemic will cause
lingering and repetitive impacts on tourism destinations. Moreover, the study sheds light
on the roles of key stakeholders at different stages of pandemic, which contributes to
building a strategic and holistic framework in effectively coping with pandemic impacts
on different stages of the pandemic. Finally, the study offers better understanding of the
vulnerability of tourism business and collective measures for instant pandemic responses
in a more sustainable way.

Importantly, this study provides several practical implications for the tourism industry
under the pressure of COVID-19 crisis. First of all, it provides destination managers better
understanding about the strategic management to deal with the pandemic impacts and
adjust potential measures to reduce the crisis consequences. In this regard, due to the
long-lasting pandemic impacts, the surviving tourism enterprises should be more aware of
the difficulties ahead. As such, the tourism enterprises should be adaptive to the impacts
of the pandemic by restructuring their tourism products and target markets in order to
survive during multiple waves of COVID-19. Importantly, tourism businesses should be
more proactive by initiating their own measures to achieve post-crisis revitalization instead
of passively relying on governmental support. The findings in this study also imply that
the tourism system should have various action plans prepared to deal with similar global
disasters in the future. It is also suggested that governments may need to take the leading
role in emergent crisis management and address the conundrums associated with financial
crises which directly affect destination resilience and tourism enterprises’ post-pandemic
recovery prospects.

Although this study has attempted to provide both theoretical and practical impli-
cations regarding the impact of the COVID-19 pandemic on the tourism industry in a
developing country context, there are still some limitations available for future research.
The sample size of this study may not be representative for the whole tourism industry
in Vietnam, but provides interesting ideas for similar research in different settings where
the tourism industries may have also suffered multiple waves of COVID-19. In addition,
potential research may investigate the effectiveness of governmental policy responses to
the survival of the tourism industry and revitalization during and after pandemic. Last
but not least, prospective studies may consider exploring key factors and stakeholders
affecting the success of domestic tourism resilience during the pandemic.
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Abstract: The cross-border movement of capital has suffered due to the COVID-19 pandemic since
December 2019. Nevertheless, it is unrealistic for multinational companies to withdraw giant global
value chains (GVCs) overnight because of the pandemic. Instead, active discussions and achievements
of deals in cross-border mergers and acquisitions (M&As) are expected in the post-COVID-19 era
among various other market entry modes, considering the growing demand in high technologies
in societies. This paper analyzes particular determinants of cross-border mergers and acquisitions
(M&As) during the pandemic year (2020) based on cross-sectional datasets by employing quasi-
Poisson and negative binomial regression models. According to the empirical evidence, COVID-19
indices do not hamper M&A deals in general. This indicates that managerial capabilities of the
coronavirus, not the outbreak itself, determined locational decisions of M&A deals during the
pandemic. In this vein, it is expected that the vaccination rate will become a key factor of locational
decision for M&A deals in the near future. Furthermore, countries that have been outstanding
in coping with COVID-19 and thus serve as a good example for other nations may seize more
opportunities to take a leap forward. In addition, as hypothesized, the results present positive and
significant associations with M&A deals and the SDG index, confirming the resource-based theory
of internationalization. In particular, the achievement of SDGs seems to exercise much influence in
developing countries for M&A bidders during the pandemic year. This indicates that the pandemic
demands a new zeitgeist that pursues growth while resolving existing but disregarded environmental
issues and cherishes humanitarian values, for all countries, non-exceptionally, standing at the start
line of the post-COVID-19 era.

Keywords: entry mode; mergers and acquisitions (M&As); sustainable development goal (SDG)
index; COVID-19; generalized linear model (GLM)

1. Introduction

The COVID-19 pandemic has been sweeping the world (since December 2019), and
the world economy has survived an impressive recession; in 2020, the world (nominal)
GDP fell by 3.3% (IMF 2021). In particular, as multiple countries closed or tightly controlled
their territorial borders to hamper the spread of the coronavirus, the cross-border movement of
capital also suffered, and as a result, in 2020, FDI volume decreased by 42% (UNCTAD 2021).

International companies have been significantly affected by uncertainties caused
by the health pandemic by reducing their foreign direct investment (FDI) activities (Ho
and Gan 2021). Nevertheless, most countries have already been long convinced that
internationalization is not a choice but a fate to accept to surmount insufficient domestic
markets (in terms of production factors and business opportunities) (Moon et al. 1995,
1998), and it is hardly expected for multinational companies to withdraw giant global value
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chains (GVCs) overnight due to the pandemic. In addition, for developing economies,
foreign capital inflows have played a critical role in their economic growth (Ioan et al.
2020). In this sense, in the long-term perspective, the public and private sectors would best
prepare for a post-COVID-19 era by developing new technologies and adopting the spirit of the
new times to restore the international capital movement to that of a pre-pandemic era.

In particular, we expect active discussions and achievements of deals in cross-border
mergers and acquisitions (M&As) in the post-COVID-19 era among various other market
entry modes, considering the growing demand in high technologies in societies. In practice,
COVID-19 accelerates the dawn of a non-contact era, which will require standard digital
infrastructure. Most things have happened in a remote mode, as some countries utilize
smart phone applications for efficient quarantines (for instance, South Korea’s surveillance
application of live tracking of a subject person in self-isolation). Multiple studies reveal
that digital technology played a critical role in surveilling and controlling the COVID-19
disease (Kumar et al. 2020; Ting et al. 2020; Whitelaw et al. 2020; He et al. 2021) and will be
necessary in the post-COVID-19 era (Strusani and Houngbonon 2020; Xie et al. 2020).

Furthermore, the contagious disease reminds societies of the importance of resolving
existing environmental issues, as the pandemic enlightens people on how health problems
can destroy and paralyze economic systems. This leads to the demand for new green
technologies (Agrawala et al. 2020; Chiappinelli et al. 2021; Mohideen et al. 2021), which
highly require the transfer of technology from developed to developing countries. In this
sense, we expect that in the post-COVID-19 era, M&A deals will be actively accomplished
in target countries that are highly developed in the innovation index, particularly in green
technologies (which is in line with the zeitgeist of the post-COVID-19 era and requires
nature and society to coexist as a whole).

The main theoretical contribution of this paper is to extend a resource-based view of
firms’ internationalization (particularly in terms of cross-border M&As) in the year 2020 as
reflecting the necessary zeitgeist of the post-pandemic era. Over the last decades, M&As
have been explored in diverse themes (for instance, their impact on stock returns, abnormal
returns, etc., synergies, value chain creation, performance outcomes, etc.) (Hutzschenreuter
et al. 2012; Nguyen et al. 2021). However, this study focuses on determinants of M&As
(Rossi and Volpin 2004; Wang 2008; Nguyen et al. 2021, etc.) based on the assumption that
M&As are a factor for sustainable economic growth by attracting foreign capital in target
countries and the impact of COVID-19 on its determinants. To do this, our regression mod-
els include the SDG index and COVID-19 indices as key explanatory variables. The results
of this paper can be used to establish guidelines for proper innovation for countries in the
post-pandemic era to become an attractive destination of M&A deals without sacrificing
the environment and humanitarian values for economic growth.

The remainder of this paper is structured as follows. Section 2 is a literature review
on the theoretical frames of firms’ internationalization and COVID-19′s impacts on the
main motivation of business and social activities. Section 3 presents econometric models
and methodologies. Section 4 analyzes the results of quasi-Poisson and negative binomial
regression models. Section 5 discusses conclusions and policy implications based on the
results of the regression analyses.

2. Literature Review

There have been multiple attempts to empirically investigate the motivating factors
of M&As by employing one firm’s internationalization theoretical frames: an industry-
based view, institution-based view and resource-based view. Some recent studies articulate
motivations of M&As based on the industry-based view, which explains cross-border
M&As mainly as an action to increase efficiencies amid severe market competition. For
instance, according to research performed by Yu (2020), who explores the motivations and
performances of vertical M&As, cost reduction and income from the initial investment
(which offsets new costs) are verified as a main driving force of vertical M&As. In a
study by Soni et al. (2019) on domestic and cross-border M&A motivations of Indian IT
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companies from 2000 to 2015, market-seeking and efficiency-seeking are confirmed as a
main driving force of M&As, but the latter motivation has gained strength after the global
financial crisis (2008). Erel et al. (2012) investigates 56,978 cases of cross-border mergers
outside of the United States, and there, we find an industry-based view. The results show
that the appreciation of a currency (which is pointed out as a major factor) is associated
with the decision to become a buyer company of cross-border mergers.

Other papers look for evidence of M&As by employing the institution-based view,
describing cross-border M&As as a means to overcome institutional constraints at a home
country. Deng (2009) asserts that Chinese firms go abroad to obtain strategic assets of
international companies, but the reason behind these resource-driven M&As is rooted in in-
stitutional constraints of the home country. A study by Pablo (2009) on cross-border M&As
in Latin America confirms that regardless of target or bidder countries, macro-economic
and business environments are determining factors in M&A deals. The significance of
institutional quality of target countries is further addressed in the following studies on
international capital movements (Hyun and Kim 2010; Rjoub et al. 2017; Dowling and
Vanwalleghem 2018).

However, compared to greenfield investments or joint ventures (JVs), multiple studies,
in particular, assume the resource-based view to explain M&As by considering it an act
of strategic asset-seeking. To catch up with technologies as a late-mover, a large number
of multinational companies of developing countries complete M&As with companies in
developed countries (Liang et al. 2021) as a rapid and efficient way to gain international
market competitiveness (Li 2011). Sun et al. (2012) further stress the necessity of more than
one M&A deal for companies of emerging countries because absorbing and developing
high skills are outcomes from a continuous learning process rather than an overnight
achievement. Additionally, a study by Pradhan (2010) points out that Indian pharma-
ceutical firms’ cross-border acquisition seeks both market expansion and strategic assets.
A recent study by Hu et al. (2020) suggests an interesting conclusion from observations of
Chinese manufacturing firms’ M&As for the period of 2009 to 2015; cross-border M&As
have negative impacts on buyers’ rival companies, particularly in high-tech industries.

In this sense, considering all three theoretical view-points of M&As we addressed above
and the fact that that M&A deals are still mainly made in developed countries (around
80% of the total M&A deals in terms of M&A value in 2020) (World Investment Report
2021a), which includes both flows between developed countries and from developing to
developed countries, our study assumes that strategic asset-seeking is a main driving factor
in determining M&A locations. Then, we can raise a question related to an existing pivotal
motivation of M&As and the impacts of the COVID-19 pandemic on it.

The COVID-19 pandemic has awakened people to the necessity of innovation in
environmental and social systems, especially those centered on developed countries. Peo-
ple have realized how environmental pollution make a society vulnerable to contagious
diseases and disrupt our normal daily lives. Conversely, people witness how much air
pollution emissions have decreased during lockdowns throughout the world. In this vein,
recent studies investigate relationships of environmental parameters with COVID-19 (or
impacts of COVID-19 on environmental parameters) and their further linkage to a path of
innovation, where our lifestyle and future as a whole should strive to move forward (for
instance, Barcelo 2020; Bashir et al. 2020; Megahed and Ghoneim 2020; Facciolà et al. 2021).

To reflect on these circumstances and notions, the authors suggest that asset-seeking
of M&As during and after the pandemic era should not simply be measured as a level of
innovation (e.g., R&D expenditure ratio, the number of patents, etc.) but according to SDGs-
related technologies, such as improving humanitarian values and resolving environmental
problems. The importance of SDGs-oriented innovation, which focuses on humans and the
environment, has been underlined by several studies (i.e., Uang and Liu 2013; Calabrese
et al. 2018; Soares et al. 2020; Walsh et al. 2020). The COVID-19 pandemic expedites the
association between the environment and the economy (Srivastava et al. 2020), which
legitimates environmental-friendly and sustainable development as a new growth path
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(Bhattacharya and Stern 2020) and promotes awareness and the appreciation of nature,
something we used to take for granted) (Rousseau and Deschacht 2020).

This paper assesses innovation (to measure the asset-seeking nature of M&A motives)
in relation to the SDG index as reflecting the growing significance of sustainability-oriented
innovation. In addition, we include variables related to COVID-19 to observe the impacts of
the pandemic on locational decisions of M&A deals. It should further be considered that black
swan events in the world economy have affected developed and developing countries in a
different way. In a study by Reddy et al. (2014), which explores the impact of the 2007–2008
global financial crisis on cross-border M&As, it is revealed that developing countries
obtained opportunities to acquire companies in developed countries with advantageous
asset prices in the post-crisis periods. Similarly, Rao-Nicholson and Salaber (2016) reviewed
the impact of the 2007–2008 global financial crisis on cross-border M&As, particularly in
banking sectors, and asserted that developing countries’ banks became the main purchasers
during the post-crisis periods. In this regard, our study further compares the impacts of
the COVID-19 pandemic in developed and developing countries.

3. Descriptive Data and Model Specifications

M&A datasets are selected in terms of M&A target (seller) countries. As presented
in Table 1, M&A_number is a count variable and is therefore not normally distributed,
indicating that it is not appropriate to apply ordinary least squares (OLS) regression.
Conversely, UNCTAD statistics calculate the number of M&A deals by employing a net
basis methodology. This implies that as divestments (sales of foreign affiliates to domestic
firms) are subtracted, some countries’ number of M&A deals are shown as negative values.
In this sense, 145 countries with M&A deals ≥ 0 are made up of cross-section datasets
(for the year 2020) to apply generalized linear model (GLM) regression analyses for a
count variable. The list of countries and data sources are provided in Tables A1 and A2,
respectively. Based on the previous literature, we draw that M&As are mainly associated
with market-seeking, efficiency seeking and asset-seeking in a broad aspect as one method
of foreign direct investment while considering asset-seeking as the main motivation. Unlike
previous studies, which simply measured innovation capacity based on either the R&D
expenditure ratio or patent indices, this study assesses innovation in relation to the SDG
index, which is a comprehensive parameter, to estimate asset-seeking motivations as
reflecting a desirable path of innovation in the post-COVID-19 era. We further assumed
that COVID-19 indices significantly affect M&A activities and decisions of multinational
companies during the pandemic year. In this vein, we set COVID-19 and SDG indices as
key independent variables.

In terms of methodology, Poisson regression is pre-tested. However, over-dispersion
is observed, which contradicts the basic assumption of Poisson regression analysis—the
mean and variance should be equal. To deal with the over-dispersion issue, quasi-Poisson
and negative binomial regression analyses, which are estimators of GLM to allow over-
dispersion (Ver Hoef and Boveng 2007; Lindén and Mäntyniemi 2011; Naji et al. 2020),
are employed to fit our models. The regression analyses were performed with R software
(version 4.1.0) and “GLM2” and “MASS” packages were utilized. The equations of our
regression models are as follows:

M&Anumberi = exp(β0 + β1Ln(Coronacase)i + β2Ln(SDG)i + β3Ln(CPI)i+ β4Ln
(

Percapita
)

i + εi) (1)

M&Anumberi = exp(β0 + β1Coronadeathi + β2Ln(SDG)i + β3Ln(CPI)i+ β4Ln
(

Percapita
)

i + εi) (2)

where M&Anumberi denotes the number of M&A deals of country i. Various parameters in
regression models were used to estimate the impact of the coronavirus, but confirmed cases
were for the most part determined by previous research (Cyrus et al. 2020; Pavlyshenko
2020; Liu et al. 2020; Abbas et al. 2021; Yan and Zhu 2021). In this sense, Ln(Coronacase)i—a
natural logarithm of total COVID-19 cases (per million people) of a country i is used
as a proxy to the impact of COVID-19. However, for a more robust estimation, we ap-
proach COVID-19 with an additional and different proxy and clarify the consistency of
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results. Here, Coronadeathi (total COVID-19 deaths/total COVID-19 cases) is used as another
COVID-19 variable. Ln(SDG)i denotes a natural logarithm of the SDG index (score 0–100)
of country i.

Table 1. Variables and descriptive data (for the year 2020) analysis.

Variable Name Mean S.D Minimum Maximum Skewness Kurtosis N

Dependent variable

M&A_number 42.03448 136.8423 0.000000 1085.000 5.690170 37.88590 145

COVID-19 variables (key)

Ln(Corona_case) 8.540317 2.184558 1.180499 11.24921 −0.969944 3.392527 145

Corona_death 0.022593 0.026950 0.000000 0.290615 7.111488 69.13461 145

Asset-seeking variable (key)

Ln(SDG) 4.205416 0.149954 3.778508 4.439400 −0.700598 2.544913 145

Efficiency-seeking variable (control)

Ln(CPI) 5.077244 0.548704 4.593321 8.171515 2.921059 14.13648 145

Market-seeking variable (control)

Ln(Per_capita) 8.734716 1.420445 6.120603 11.67026 0.024867 2.081489 145

Source: composed by authors.

Moreover, Ln(CPI)i (a natural logarithm of Consumer Price Index (CPI) of country i)
and Ln

(
Percapita

)
i (a natural logarithm of GDP per capita (dollars at current prices) of

country i) are included as control variables to capture efficiency-seeking and market-seeking
motivations, respectively, considering that cost reductions and market expansion amid
competition also affect firms’ locational decisions on M&As (Yang et al. 2009). Our research
hypotheses are as follows:

Hypothesis 0 (H0). Ln(Corona_case) is negatively associated with M&A_number.

Hypothesis 1 (H1). Corona_death is negatively associated with M&A_number.

Hypothesis 2 (H2). Ln(SDG) is positively associated with M&A_number.

Hypothesis 3 (H3). Ln(CPI) is negatively associated with M&A_number.

Hypothesis 4 (H4). Ln(Per_capita) is positively associated with M&A_number.

Before running quasi-Poisson and negative binomial regression analyses, we con-
ducted Pearson’s correlation tests for dependent and independent variables. As described
in Table 2, Ln(Corona_case) is positively correlated with M&A_number at the 5% sig-
nificance level. Ln(SDG) shows a positive correlation with M&A_number at the 1% sig-
nificance level. Ln(Corona_case) shows positive co-movement with Ln(SDG) at the 1%
significance level, while Corona_death presents a negative correlation with Ln(SDG) at the
10% significance level. In addition, we conducted variance inflation factor (VIF) tests to
capture potential multicollinearity issues in the linear function. As described in Table 3, our
explanatory variables’ VIF are all below 5, which indicate no concern of multicollinearity.
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Table 2. Coefficients of Pearson’s correlation tests.

M&A_Number Ln(Corona_Case) Corona_Death Ln(SDG)

M&A_number 1.000000
—–

Ln(Corona_case) 0.193397 1.000000
(0.0198) ** —–

Corona_death 0.002935 −0.143106 1.000000
0.9720 (0.0860) * —–

Ln(SDG) 0.291042 0.626793 −0.153034 1.000000
(0.0004) *** (0.0000) *** (0.0661) * —–

Note: p values in parentheses * p < 0.1, ** p < 0.05, and *** p < 0.01. Source: composed by authors.

Table 3. Variance inflation factor (VIF) tests.

All Countries Developed Countries Developing Countries

Ln(Corona_case) 1.692732 - 1.020802 - 1.485333 -
Corona_death - 1.067852 - 1.148092 - 1.071136

Ln(SDG) 3.341304 2.987665 1.123278 1.131519 2.226291 2.001954
Ln(CPI) 1.182253 1.224407 1.013034 1.032143 1.051730 1.095998

Ln(Capita) 3.061884 2.988518 1.156723 1.243078 2.060471 1.992372
Source: composed by authors.

4. GLM (Generalized Linear Model) Estimation Results and Discussion

Table 4 describes the results of quasi-Poisson and negative binominal regression
analyses for all countries. Contrary to the hypothesis, the coefficient of Ln(Corona_case) is
positive but insignificant regardless of GLM estimators. This implies that the number of
COVID-19 cases is not a determining factor of M&A deals of target countries. Furthermore,
the results of Corona_death are not robust. The results present a positive coefficient in the
quasi-Poisson regression model [2] at the 1% significance level (rejection of H1), but its
significance disappears in negative binomial model [4].

Table 4. Results of GLM (generalized linear model) analysis for all economies.

Estimator Quasi-Poisson Negative Binomial

Model [1] [2] [3] [4]

Constant −26.9462 ** −28.5382 ** −25.4214 *** −25.1714 ***
(11.7524) (13.5219) (6.7998) (6.5112)

COVID-19 impacts
Ln(Corona_case) 0.0453 - 0.0205 -

(0.1207) - (0.0837) -
Corona_death - 20.0127 *** - 1.9449

- (6.8708) - (5.7073)
Asset-seeking

Ln(SDG) 4.8366 * 5.0382 * 5.1044 *** 5.0655 ***
(2.6816) (2.9821) (1.7806) (1.6884)

Efficiency-seeking
Ln(CPI) 0.0617 −0.0796 0.0063 −0.0101

(0.6268) (0.7357) (0.2915) (0.2949)
Market-seeking
Ln(Per_capita) 0.9384 *** 1.0769 *** 0.7152 *** 0.7299 ***

(0.2362) (0.2601) (0.1744) (0.1723)

Observations 145 145 145 145
Note: standard errors in parentheses, * p < 0.1, ** p < 0.05, and *** p < 0.01. Source: composed by authors.

The coefficient of Ln(SDG) is positive and significant throughout the models [1]–[4]
regardless of GLM estimators. This confirms strong asset-seeking motivations of M&A
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deals during the pandemic year for the sustainable development of target countries, which
supports the resource-based-view hypothesis (support of H2).

In terms of control variables, the coefficient sign of Ln(CPI) is not consistent depending
on GLM estimators without statistical significance. However, Ln(Per_capita) presents
a consistent positive coefficient throughout models [1]–[4] at the 1% significance level
(support of H4). This indicates that during the pandemic year 2020, efficiency-seeking was
not a main motivation for M&A deals while international companies were highly driven
by market-seeking purposes.

These results lead us to the question of whether the same results would be repeated in
models dividing economic groups or if each economic group would show a distinguishable
impact of COVID-19 factors and other M&A bidders’ motivations (which are confirmed to
be asset-seeking and market-seeking in models for all countries).

In this sense, as shown in Table 5, we further conducted a regression analysis by
dividing observations into developed and developing economies.

Table 5. Results of GLM (generalized linear model) analysis for developed versus developing economies.

Economy Developed Developing

Estimator Quasi-Poisson Negative Binomial Quasi-Poisson Negative Binomial

Model [5] [6] [7] [8] [9] [10] [11] [12]

Constant −31.7347 −63.3726 −38.0033 −42.0723 * −23.7247 * −22.1358 * −27.2049 *** −27.6833 ***
(38.9896) (37.7889) (26.9740) (23.3921) (12.4020) (12.3961) (7.8886) (7.5618)

COVID-19 impacts
Ln(Corona_case) 0.1336 - 0.1304 - −0.1117 - 0.0103

(0.2403) - (0.1643) - (0.1046) - (0.1012)
Corona_death - 84.6211 *** - 89.8634 *** - 6.8596 −1.9845

- (26.6780) - (19.0938) - (8.3078) (6.8866)
Asset-seeking

Ln(SDG) 0.8125 4.1285 −0.5542 1.3399 5.6421 * 5.1160 * 6.3668 *** 6.4921 ***
(6.8623) (6.1952) (5.4884) (4.6878) (3.0491) (3.0117) (2.0777) (1.9801)

Efficiency-seeking
Ln(CPI) 4.4970 6.8074 * 4.8754 * 3.3847 −0.1151 −0.1998 0.0054 0.0243

(3.9317) (3.7680) (2.9159) (2.5061) (0.5146) (0.5105) (0.3298) (0.3360)
Market-seeking
Ln(Per_capita) 0.9839 ** 1.5276 *** 1.9691 *** 2.1855 *** 0.4242 0.4194 0.2856 0.2843

(0.4525) (0.4813) (0.3323) (0.2935) (0.2866) (0.2879) (0.2381) (0.2343)

Observations 37 37 37 37 108 108 108 108

Note: standard errors in parentheses, * p < 0.1, ** p < 0.05, and *** p < 0.01. Source: composed by authors.

The coefficient of Ln(Corona_case) is consistently insignificant in developed and
developing countries regardless of GLM estimators. This means that the outbreak of the
coronavirus itself does not hamper a country’s selection as a target country in M&A deals.
A lack of negative impacts of Ln(Corona_case) in developed economies displays convincing
data that these countries hold strong capacities and systems to handle contagious diseases.
Thus, M&A bidders may have high expectations of prompt vaccinations in developed
countries, which can lead to the expectation that the pandemic can be relatively easily
controlled in developed countries as opposed to developing countries.

There requires further explanation on why Ln(Corona_case) does not hinder of M&A
deals in developing countries as well. As revealed in a study by Hayakawa and Mukunoki
(2021), the impacts of the COVID-19 can be different even between developing economies
depending on various factors, such as a country’s position in trade and geographical
location. In this sense, the results become acceptable when we look at the main target
countries of M&A deals (420 out of 907 M&A deals in developing countries in 2020)
amongst developing countries. The developing countries are East Asian (e.g., China, Hong
Kong (China), Republic of Korea and Taiwan province of China) and Southeast Asian
(e.g., Singapore, Malaysia, Indonesia, Vietnam, etc.) countries, and many of them are
developed enough to handle contagious diseases, despite the fact that they are categorized
as developing economies, according to UNCTAD.
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However, Corona_death shows positive coefficients in developed countries in models
[6] and [8] at the 1% significant level (rejection of H2), which is in the same line as model [2]
for all countries. This can be explained by the high aging index of major M&A sellers from
developed countries. The top 10 M&A seller countries during the pandemic year were
the United States, Canada, United Kingdom, Germany, France, Netherlands, Australia,
Italy, Spain and Sweden, which contain large populations of people over the age of 65. The
average Corona_death of these 10 countries is 0.024496, which surpasses that of all countries
(0.022593), even developing countries (0.023776). Conversely, the average GDP per capita of
these 10 countries is 44,772 U.S. dollars. Ln(Per_capita) presents positive coefficients at the
1% significance level throughout models [5]–[7] (support of H4). This indicates that market
attractiveness was a strong main determinant of M&A deals in developed countries during
the pandemic year even when we consider the risks of the coronavirus. As discussed in a
study by Kooli and Son (2021), a favorable macro-economic environment encouraged M&A
deals during the pandemic. This becomes clear when comparing the data with that for
developing countries. The significance of Ln(Corona_death) and Ln(Per_capita) disappear
in developing countries. In this sense, the positive association of Ln(Corana_death) with
M&A_deals is applicable only to limited high per capita groups of developed countries,
not all countries general.

Ln(SDG), however, turns out to be a much more significant determinant in developing
countries; its coefficient consistently shows positive signs with statistical significance, while
the statistical significance in models composed of developed countries disappears. This
can be partially explained by the fact that as SDGs are at the center of policy making
in developed countries, a level gap in the SDG index among these countries (which is
insignificantly trivial) does not have a huge impact in the selection of a target country for
M&A deals. As demonstrated in a study by Kaya (2020), developed countries showed
better performances than developing countries in sustainable development during the
pandemic. This is also indicative of how a level of achievements in SDG plays a critical
role in attracting M&A deals, especially in developing countries. It further shows that
fulfilling SDGs is no longer optional but mandatory in the post-pandemic era (Van Zanten
and Tulder 2020).

Meanwhile, efficiency-seeking is not a main motive regardless of economic groups.
Ln(CPI) even shows positive coefficients with statistical significance in models [6] and
[7] of developed economies to contradict the H3 of efficiency-seeking. The coefficients
of Ln(CPI) are inconsistent in terms of a sign and statistical significance in models for
developing countries. These results contradict the industry-based view (e.g., Erel et al.
2012; Soni et al. 2019; Yu 2020) but are understandable considering the extraordinarily
high costs in crossing borders during the pandemic (which hindered companies seeking
efficiencies from cross-border M&As). In addition, the asset-seeking of M&As seems to have
accelerated in relation to sustainable development in the post-pandemic era. In particular,
for sustainability, the significance of smart cities, which utilize massive datasets with high
technologies, is expected to increase in the post-pandemic era (Lyons and Lăzăroiu 2020;
Scott et al. 2020).

5. Conclusions and Implications

This paper examined the impacts of the COVID-19 pandemic on determinants of cross-
border M&As. The results of quasi-Poisson and negative binomial regression analyses
(based on cross-sectional data in the year 2020) confirmed that COVID-19 indices (namely
total new coronavirus cases) do not hamper M&A deals in general. As the statistics of
total coronavirus cases are somehow related to how actively a government tests potentially
infected people according to their COVID-19 quarantine guidelines and receiving capa-
bilities, it is likely that the total number of cases itself does not exert influence on M&A
deals. The results are consistent in developed and developing countries. This is because
the main target countries of M&A deals are developed countries (5225 out of 6201 M&A
deals in the world in 2020), and even M&A deals in developing countries (420 out of 907
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M&A deals in developing countries in 2020) were mostly made in East Asian (e.g., China,
Hong Kong (China), Republic of Korea and Taiwan province of China) and Southeast
Asian (e.g., Singapore, Malaysia, Indonesia, Vietnam, etc.) countries, many of which are
developed enough to handle contagious diseases, despite the fact that they are categorized
as developing economies, according to UNCTAD.

From the authors’ point of view, managerial capabilities of the coronavirus, not the
outbreak itself, determined locational decisions of M&A deals during the pandemic. In this
vein, we expect that the vaccination rate will become a significant determinant in the near
future. Furthermore, countries that have been outstanding in coping with COVID-19 and
thus serve as a good example for other nations, may seize more opportunities to take a
leap forward. However, developed countries may encounter serious stagnation if they
fail to successfully control the coronavirus and consequently face social chaos. COVID-19
revealed the negative aspects of societies regardless of the economic wealth of countries.
In addition, as proved in previous studies, black swan events (e.g., 2007–2008) may serve
as new business opportunities for companies in developing countries (Reddy et al. 2014;
Rao-Nicholson and Salaber 2016).

However, the death rate of the coronavirus showed mixed results; the significance of
its coefficient is different between quasi-Poisson and negative binomial models. In addition,
the death rate of the coronavirus showed positive associations with statistical significance
in developed countries while its significance disappeared in developing countries. This is
because market attractiveness was too strong of a main determinant of M&A deals in
developed countries during the pandemic year, even when taking into consideration the
risks of the coronavirus. The positive association of the death rate of the coronavirus with
M&A_deals is applicable only to limited high per capita groups of developed countries,
not countries in general.

In addition, as presumed, we found strong positive and significant associations with
M&A deals and SDG and innovation variables, confirming the resource-based view of
internationalization. In particular, the achievement of SDGs seems to exercise much
influence for developing countries for M&A bidders in the pandemic year. However, as
SDGs are at the center of policy making in developed countries, a level gap in the SDG
index among these countries (which is insignificantly trivial) does not have a huge impact
in the selection of a target country for M&A deals.

As the pandemic alerts us to sustainable development, which pursues growth while
resolving existing but disregarded environmental issues by applying technological innova-
tions, it may become inevitable for developing countries, countries that are late-comers
and thus whose government policies have been economic growth-centered, to orient their
policies towards environmental and humanitarian values. However, this requires the
cooperation and support from developed countries, who may need to stop considering de-
veloping countries as countries from which they can exploit ownership advantages (which
have been non-environmentally friendly but widely used during the pre-pandemic era).
Rather, these countries should voluntarily invest in SDG-related sectors with humanitarian
partnerships and avoid investments devastating developing countries’ environments and
societies with their long-term visions.

In this sense, we highly encourage governments to implement industrial development
projects and guidelines related to SDGs such that international firms can more actively
strive to develop environment-friendly production and sales methods. However, one
of the lessons we have learnt during the pandemic era is the importance of social unity.
The control of the coronavirus’ spread has been highly dependent on the cooperation of
society as a whole to follow quarantine guidelines. Regardless of existing economic groups,
all countries stand at the start line of the post-COVID-19 era amid chaos derived from
the pandemic. This implies that the world economic order may be critically rearranged
depending on how thoroughly we prepare for and respond to a post-COVID-19 era. The
COVID-19 pandemic served as an impetus to remind us how environmental issues and
contagious diseases can paralyze economies as we look back on the history of mankind.
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Appendix A

Table A1. List of countries.

Developed countries

Australia Austria Belgium Bulgaria Canada Croatia Cyprus Czechia Denmark Estonia Finland France Germany Greece Hungary
Iceland Ireland Israel Italy Japan Latvia Lithuania Luxembourg Malta Netherlands New Zealand Norway Poland Portugal

Romania Slovakia Slovenia Spain Sweden Switzerland United Kingdom United States

Developing countries

Afghanistan Albania Angola Argentina Armenia Azerbaijan Bahrain Bangladesh Belarus Belize Benin Bolivia
Bosnia and Herzegovina Botswana Brazil Brunei Darussalam Burkina Faso Cambodia Cameroon Chad Chile China Colombia

Congo Democratic Republic of Costa Rica Côte d’Ivoire Dominican Republic Ecuador Egypt El Salvador Eswatini
Ethiopia Fiji Gambia Georgia Ghana Guatemala Guinea Guyana Haiti Honduras India Indonesia Iran, Islamic Republic of
Iraq Jamaica Jordan Kazakhstan Kenya Korea, Republic of Kuwait Kyrgyzstan Lao People’s Democratic Republic Lebanon

Liberia Madagascar Malawi Malaysia Maldives Mali Mauritius Mexico Moldova, Republic of Mongolia Montenegro Morocco
Mozambique Myanmar Namibia Nepal Nicaragua Niger Nigeria North Macedonia Pakistan Panama Papua New Guinea

Paraguay Peru Philippines Qatar Russian Federation Rwanda Saudi Arabia Senegal Serbia Sierra Leone Singapore South Africa Sri
Lanka Sudan Suriname Thailand Togo Trinidad and Tobago Tunisia Turkey Uganda Ukraine United Arab Emirates

Uruguay Uzbekistan Vanuatu Viet Nam Yemen Zambia Zimbabwe

Note: The categorization follows the World Investment Report, 2021b. Source: Composed by authors.

Table A2. Data descriptions and data sources.

Variable Name Description Data Source

M&A_number Number of M&A deals (World Investment Report 2021b)

Ln(Corona_case) A natural logarithm of total COVID-19 cases
(per million people) (Our World in Data 2021)

Corona_death Total COVID-19 deaths/Total COVID-19
cases (rate) (Our World in Data 2021)

Ln(SDG) A natural logarithm of SDG index
(score 0–100)

(Sustainable Development Report
2020)

Ln(CPI) A natural logarithm of Consumer Price Index (CPI) (UNCTAD Stat 2021)

Ln(Per_capita) A natural logarithm of GDP per capita
(dollars at current prices) (UNCTAD Stat 2021)
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Abstract: An economic group is a collection of parent and subsidiary corporations that operates
as a single economic organism under the same legislature of control. The decisions taken by the
economic groups in any country are among the most influential factors that impact its market and
the country’s economic political scenario. This work studies the impact of the Ecuadorian economic
groups from 2015 to 2019, where a historical peak of 300 economic groups was reached. However,
the taxes representativeness of the Ecuadorian economic groups remained stable during the same
period of analysis. We analyzed the financial and fiscal variables of the Ecuadorian ranking of firms,
and detected the following of its economic groups: (i) They are still concentrating wealth despite the
implementation of hard government policies to transparent the financial and economic information;
(ii) They tend to compete in oligopolistic markets, given that their economic and financial decisions
are interconnected with their family firms or consortium groups; (iii) They operate in a behavioral
nature that follows a linear association between the total income, total assets, total equity, and total
tax collection. We hope this work will serve as a future reference for researchers focused on the
economic groups of Ecuador and Latin American countries.

Keywords: economic groups; family firms; economic concentration; economic power; Latin America;
Ecuador

1. Introduction

An economic group is defined as a conglomerate of firms that are grouped together
by their financial capital (Navarro 1975). The economic groups of a given country can be
articulated in agencies, associations, industry, banks, and commerce, granting them the
possibility to be an articulated in blocks as well (Fierro 1991). These groups usually have
interest in the majority of economic sectors in a country, creating new fields of investment.
Peralta (2015) mentioned that there is a bourgeois-tripod in Latin America that integrates
the agricultural, industrial, and commercial financial sectors. Marchán (2017) studied the
economical behavior of Latin America during the 19th century and introduced the concept
of nation-state to describe the Republic of Ecuador, where the political strategies have been
always focused on the economic elites. The nation-state concept coined by the author is
justified on the economical and financial integration of Ecuador, mainly based on the idea
of an economy open to both exports and local production, enabling the governability of the
country.

Historically speaking, Acosta (2006) reported that the concentration of economic
power in Ecuador began just after the foundation of the Republic in 1830. The author
defined the four periods of the economic history of Ecuador as (i) the surplus of the
colonial era, (ii) the primary-exporter modality period, (iii) the period of industrialization
and import substitution, and (iv) the period of modern economy. Most of the Ecuadorian
elite groups have been, throughout history, concentrated in Quito, Guayaquil, and Cuenca.
The pressure of these economic groups on the government decisions have been visible
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across (i) the primary products exportation program (mainly for the coastal region), (ii) the
manufacturing project for the north-central Andes region, and (iii) by the law of agricultural
and industrial development from 1981. Cueva (1988) explained the economical and political
history of Ecuador as the domination of the wealthy groups and the struggle for power
between social classes. This domination process granted power to landowners, agro-
exporters, and the bourgeoisie, furnishing a permanent economic power to the privileged
classes. It is worth noting that the 70% of the Ecuadorian financial institutions that went
bankrupt in the financial crisis of 1999 belonged to only 200 persons of the 5 largest
economic groups (evincing the power of oligarchies in the country) (El Comercio 2010).
Ever since, the inclusion of economic groups in the political and economic decisions of
the Ecuadorian government has weakened the state, leading to a successive overthrow of
presidents, an unexpected freeze of deposits (banking holiday), the devaluation of the local
currency (Sucre), and the adoption of the American dollar (USD) as the official currency
in 2000.

On the other hand, the economic groups in Latin America have shown small risk-
diversification, compared to the international standards (Schneider 2013). This investment
diversification ranges from the agro-export sector to the private financial sector. Lazzarini
et al. (2008) referred that the Latin American economic groups are mostly integrated by
families. The author stated that Latin America is living in the capitalism of family ties,
which is sustained by the close and intertwined relationships between (i) the economy,
(ii) politics, and (iii) the state. This triangular alliance has been managing the national
and international market opportunities and local political economies. The study of the
economic groups in Latin America intensified in the late 1950s (Garrido and Peres 1996),
but its actual importance was boosted in the 1970s due to the protectionism of the economic
groups by the industrialization and substitution of imports (Vanoni and Rodríguez 2017).
Clear evidence of this phenomena was the several economic concentration studies in Chile
(Dahse 1981; Lagos 1960), Colombia (Misas 1975; Silva 1977; Wilches and Rodríguez
2016), Nicaragua (Strachan 1976), and Ecuador (Centro de Estudios y Difusión Social
(CEDIS) 1986; Fierro 1991 2019; Minaya 2006; Navarro 1975; Pástor 2015; Solano and Tobar
2017; Tobar and Solano 2017; Tulcanaza 2010; Tulcanaza-Prieto 2018; Tulcanaza-Prieto and
Morocho-Cayamcela 2018; Vanoni and Rodríguez 2017). Moreover, the economic groups in
Latin America have revealed six standard features: (i) they obey their family’s ties, (ii) they
are influenced by the inheritance of the colony, (iii) their production is diversified, (iv) they
are technology consumers, not producers, (v) they are structured by subsidiaries, and (vi)
they are usually intermediaries of multinationals.

In this study, we have empirically examined the financial and fiscal variables of the
Ecuadorian economic groups, using the rankings of firms provided by the Servicio de
Rentas Internas del Ecuador (SRI) from 2016 to 2020 (data correspond to 2015 to 2019)
(Servicio de Rentas Internas del Ecuador 2021). Our results show that the number of
Ecuadorian economic groups increased during the period of 2015–2019. However, their
contribution on the Ecuadorian fiscal variables remained stable over the period of study.
Moreover, we have proven the linear association between (i) the total income, (ii) the total
assets, and (iii) the total equity-to-tax collection of the economic groups under study. The
database incorporates the most up-to-date data from the Ecuadorian economic groups
from the last 5 years. Our results identified that the regulator entities and policymakers are
the key actors to establish conditions to avoid the economic concentration in the country.
Therefore, their role is to monitor the business mergers or the industry strengthening, using
a deeper analysis in the short-, medium-, and long-term to identify the possible collusion
and fusion risks of the market.

Our manuscript contributes to the literature since the study period corresponding to
2015–2019 shows that the entry of new economic groups is increasing. Only between 2015
and 2019 were 175 Ecuadorian economic groups incorporated, which indicates that the
government regulations have begun to be more transparent in the presentation of economic
groups’ relationships between the parent company and its subsidiaries, exhibiting that
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the business environment is constantly expanding and the main actors in the dynamics
of globalization continue to be the large industries and financial groups, which serve as a
model for small- and medium-sized enterprises. It should also be noted that the research
is timely, given the contribution to the gross domestic product (GDP) of the Ecuadorian
economic groups. The trend of analysis of the Ecuadorian economic groups is developed
in this article. Basically, with a descriptive approach, we are able to understand how the
Ecuadorian economic groups participate in the local environment and contribute by taxes
to the national economy.

The remaining of the article is organized as follows: Section 2 presents the literature
review regarding the formation of economic groups in Ecuador; Section 3 presents our
research methodology; Section 4 reveals the empirical findings and discusses the results;
and finally Section 5 highlights the conclusions and offers recommendations and research
directions for future researchers.

2. Literature Review

2.1. The Establishment and Control of the Ecuadorian Economic Concentration

The Ecuadorian market can be understood as the place where the suppliers and de-
manders of goods and services execute their transactions. This market structure allows a
deep analysis of the economic and operational establishment of the industry, stimulating
the markets to increase their efficiency. In the Ecuadorian market, the number of suppliers
and demanders have determined the degree of concentration of the industrial economy,
which is measured by the number of firms and their similarity (Furió and Alonso 2008).
Under equal conditions, as the number of firms increases, the market concentration de-
creases, revealing a negative relationship between both variables. The degree of market
concentration is also associated with the business’ volume and the number of workers. The
business’ volume is linked to the market share (i.e., the relationship between the firm’s
sales or production and the same industry variables), and the number of workers refers
to the technical and operational collaborators involved in that business. However, this
ratio does not always constitute a good proportion since it also depends on the line of
business, the characteristics of the economic activity, and the technological level of goods
and services. Table 1 shows the market structure according to the number of suppliers
and demanders. The maximum degree of market concentration is the pure monopoly,
contrary to the perfect competition, which is an economic structure with several suppliers
and demanders.

Table 1. Market structure according to the number of suppliers and demanders.

Number of Demanders
Number of Suppliers

One Few Many

One Bilateral monopoly Partial monopsony Monopsony
Few Partial monopoly Bilateral oligopoly Oligopsony

Many Pure monopoly Oligopoly Perfect competition
Source: Own elaboration based on the information obtained from Frank (2005).

Article 334, numeral 1, of the Constitución de la República del Ecuador (2008) states
that the government must avoid the concentration or hoarding of the productive resources,
reducing the presence of monopolies and oligopolies. Moreover, the Superintendency of
Control of the Power of Market and the Ley Orgánica de Regulación y Control del Poder de
Mercado (2011) determine whether an operation of economic concentration can be created
or modified, providing the attribution to deny the concentration transaction or determine
its conditions. The economic operators involved in economic concentration operations
must inform the superintendency when the volume of total business in Ecuador exceeds
the amount established by the board of regulation. The superintendency then determines,
using a detailed study, if the concentration is authorized, denied, or subordinated, in order
to avoid the overall market affectation.
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The analysis of the economic concentration has changed during the last decade. For
instance, in the 1970s, the analysis focused on the relationship of power between firms and
the establishment of economic groups, whereas in the 2010s, its perspective was focused on
the administrative capabilities and the corporate governance of firms and economic groups
(Manosalve 2015; Tulcanaza-Prieto et al. 2020). A global economic concentration involves
hierarchical capitalism, which studies the relationship between the firm’s development,
labor market, and capital markets (Schneider 2013). In Latin America, this type of capitalism
is predominant, in part due to the fragmentation of labor markets and deficiencies in the
educational systems, but also due to the reduced qualification of the workforce, which
mitigates the investment in research and development (Tulcanaza-Prieto and Lee 2018).

Conclusively, there are two types of concentration that can be identified, a horizontal
and a vertical one. The horizontal concentration is usually called side or wide concentra-
tion, and includes the set of firms that work on the same production stage to scale the
operation process, reducing the price of raw materials through a wholesale mechanism
(Robinson 1957). On the other hand, firms work in different successive production stages in
the vertical concentration, including the value-chain in the transformation of raw material
into the final product. However, this integrated process is linked to the establishment
and propagation of monopolies, which also generate an upward integration, securing the
supply of raw material for entrepreneurs, and a downward integration, providing market
stability through production (Tulcanaza-Prieto and Lee 2018).

2.2. The Development and Integration of Ecuadorian Economic Groups

The definition of economic groups were developed by the economist and academic
Francesco Vito during the Great Depression in 1929 (Vito 1935). This definition was linked
with the corporate theory and political economy as an alternative to the classical and
neoclassical economic theories (Llosas 2005). In Ecuador, article 5 of the Reglamento para la
Aplicación de la Ley de Régimen Tributario Interno (LORTI) defined an economic group as the
set of individuals and firms, national or foreign, which directly or indirectly own 40% (or
more) of the shareholding on other firms (Servicio de Rentas Internas del Ecuador 2015).
An economic group can be easily formed when the owner(s) controls several firms, makes fi-
nancial decisions, and defines the investment policies of the economic surplus (Dahse 1981).
Moreover, a group can be structured by a family, friendship, or any other business bond
(Leff 1978). It can also be integrated by different companies of diverse economic sectors that
only share the administrative and financial control, corporate governance plan, or property
management strategies (Anaya 1990). The integration of Ecuadorian economic groups
has been impulsed by market failures, such as business’ information asymmetry, agency
problems, institutional immaturity, or high transaction costs. Therefore, the economic
groups act as intermediary institutions to join bidders and demands in the same place,
facilitating transactions to organizations and business networks (Chavarín 2011). These
intermediary institutions are the response to the economic development strategy driven by
the local government (Guriev and Rachinsky 2005; Khanna and Yafeh 2007).

Among the main characteristics of the economic groups, we can distinguish the
productive conglomeration, a limited separation of ownership and control between firms,
and the transversal integration of the financial sector (Leff 1978). Schneider (2013) discussed
that the economic groups influence the institutionality and the political economy of a
country, given their technology innovation, skills development, and interaction with the
political environment.

A Brief History of the Research Efforts on the Ecuadorian Economic Groups

The Ecuadorian economy has been studied since the Republic was established. Several
research efforts have found a strong dependence between the Ecuadorian economy and
the international market and investments. Regarding the foreign investments, and since
family groups have strong links with foreign capital, they have been investing with firms
from other countries as well. In addition, the productive branches have been controlled
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by few families and several firms, which regulate more than half of the national market
(Fierro 1991).

During the 1970s, the Ecuadorian economic concentration was centralized on foreign
economic groups, with low national capital and with the oil exportation as its major
economic activity. At that time, Guayaquil and Filantrópica were the two family supergroups,
which concentrated the economic and financial decisions of the country and excluded new
participation in the business (Navarro 1975). Moreover, the powerful economic classes
were the ones that distributed the surplus originated in the centralization and capital
concentration (Centro de Estudios y Difusión Social (CEDIS) 1986). During the 1980s,
the country experienced a monopolization as a result of the creation of conglomerates,
accumulation, vertical and horizontal integrations, and diversification. In the same decade,
the Ecuadorian productive capital was grounded in the agricultural sector, specifically
in agricultural products and primary products that represented the base of the country’s
economy. For instance, the cocoa boom emerged between the period of 1880 to 1920, while
the banana boom was exploited during the period of 1948 to 1965, allowing the accumulation
of wealth and the appearance of one of the most influential economic groups in Ecuador,
Grupo Noboa; this was associated with international capitals from transnationals, such
as United Fruit and Standard Fruit. Navarro (1975) is one of the pioneer researchers that
studied the behavior of the economic groups in Ecuador. He is recognized for (i) having
measured the high levels of economic concentration in Ecuador for the first time, (ii)
having recognized the economic groups in Ecuador as family clusters, which control a
significant number of firms, (iii) having stated that a small number of families were the
main actors in the economic dynamic and economic activities in Ecuador, and (iv) having
showed that Ecuadorian firms that appear to be independent behave in the same way as a
family economic group when they serve the same shareholder. However, Navarro (1975)
dedicated his life to studying the economic concentration based on family groups, but not
analyzing their impact on the Ecuadorian economy. Similarly, the Center of Studies and
Social Broadcasting of Ecuador identified the most important monopolies in the country. They
analyzed the levels of concentration and capital centralization of these groups in different
branches of the Ecuadorian economy (Centro de Estudios y Difusión Social (CEDIS) 1986).
On the other side, Fierro (1991) identified the economic areas where the economic groups
are not only consolidated, but also generating oligopolistic or monopolistic opportunities.
Fierro (1991) showed that a small number of firms that belonged to a specific economic
group concentrated a significant level of the national sales. Other previous studies also
confirmed the relationship between the amount of sales of firms and the prevalence of
economic concentration (Cañas 2015; EKOS 2012; Pástor 2015; Unda and Bethania 2010).

Centro de Estudios y Difusión Social (CEDIS) (1986) classified the Ecuadorian eco-
nomic groups as economic elites that control firms and operate in more than one city,
mainly located in the provinces of Pichincha, Guayas, and Azuay. It was also proved
that when those economic elites are linked to financial institutions, they grant them sev-
eral advantages, such as the facilitation of obtaining credits with preferential interest
rates (Centro de Estudios y Difusión Social (CEDIS) 1986; Fierro 1991). Furthermore, the
authors explained that the economic groups in Ecuador have access to the main distri-
bution, transportation, and commercialization chains, evincing a perfect control of the
entire production processes inside the country. Solano and Tobar (2017) exposed that the
economic groups represented about the 50% of the Ecuadorian GDP during 2015. More-
over, the Ecuadorian economic groups are linked to the management of the national media
and banking system; for instance, the largest Ecuadorian bank is part of one of the most
important economic groups. Tobar and Solano (2017) showed that the link between the
Ecuadorian banking system and the corporate sectors is a key factor in the development
of the economic groups and economic concentration. The authors debated that, (i) in the
majority of the cases, the economic power groups have obtained financial support from
bank allies, leveraging their corporate growth, and (ii) proved the significant positive
correlation (at the 1% level) between the credit offered by the financial system, and the
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incomes generated by production units in the city of Cuenca. Finally, Fierro (2019) showed
that the divorce between financial institutions and investors in the media sector might
decrease the conflict of interest between firms.

Conclusively, despite all the legal control and all the technological efforts to stop the
formation of economic concentration in Ecuador, the presence of economic groups and
important oligopolies is evident in the country.

Therefore, the hypothesis of this study can be summarized as follows.

Hypothesis 1. The number of Ecuadorian economic groups exploited during the period from 2015
to 2019. However, their contribution on the Ecuadorian fiscal variables have remained stable.

3. Data Source and Methodology

The information from the economic groups in Ecuador is available through request to
the Ecuadorian tax control entity (Servicio de Rentas Internas del Ecuador 2020). The tax
control entity is in charge of compiling and publishing information of this nature, which
is considered an effective and transparent tool to trace the trajectory and behavior of the
Ecuadorian economic groups.

We analyzed the transcendental financial and fiscal variables from the Ecuadorian
economic groups in the following periods:

(a) 2015–2019 (financial and fiscal variables);
(b) 2016–2020 (ranking of the economic groups).

We included the composition and financial behavior of the economic groups, and
their contribution to the Ecuadorian macroeconomic variables. The information collected
from the register of economic groups, corresponds to the most recent database published
by Servicio de Rentas Internas del Ecuador (2021). However, the report from 2017 is not
available through the server; thus, the exclusion of this year in our study was beyond
our reach. The total sample consists of 1.028 observations of the Ecuadorian economic
groups. We also computed the correlation coefficients of the total tax collected by the
economic groups, and their association with the total income, total assets, and total eq-
uity. We assume a positive Pearson correlation coefficient, given that the independent
variables (i.e., total income, total assets, and total equity) have been proved to be linearly
positively related with the dependent variable (i.e., tax collected) (Tobar and Solano 2017;
Tulcanaza-Prieto 2018).

To prove our hypothesis, the methodology of the study includes (i) descriptive statis-
tics, and (ii) a correlation analysis of the financial and fiscal variables from the Ecuadorian
economic groups. All variables employed in this study are described in Table 2.

Table 2. Financial and fiscal variables of the study.

Variables Formula / Description

Total Assets Liabilities + Total Equity
Total Equity Total Assets − Liabilities
Total Income Revenue − Cost of goods sold
Income Tax (Taxable base a − returns − discounts − costs − all deductions) * 25%
Tax Burden (Income Tax/Total Income) * 100
Total National Net Tax Collection Total Tax Collection - credit notes − compensations − returns
Total Tax Collection Sum of all Ecuadorian taxes b

Note: a composed by ordinary and extraordinary taxed income, b includes: (1) income tax collected, (2) value
added tax, (3) tax on special consumption, (4) environmental promotion tax, (5) motor vehicle tax, (6) currency
outflow tax, (7) abroad assets tax, (8) RISE, (9) royalties, patents, and mining conservation profits, (10) contribution
for comprehensive cancer care, (11) one-time and temporary contribution, (12) interest for tax delay, (13) tax fines,
and (14) other income. Source: Own elaboration based on Servicio de Rentas Internas del Ecuador (2020).

We have included the following analysis to verify our hypothesis:

(a) A graphic analysis of the evolution of the Ecuadorian economic groups, and the
evolution of the most representative macroeconomic and fiscal variables of Ecuador.
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This analysis establishes the representativeness of the Ecuadorian economic groups
in the local economy.

(b) A comparative analysis of the composition of the Ecuadorian economic groups, and
the evolution of their financial and fiscal variables. This analysis compares figures
from 2015 to 2019 to determine if the Ecuadorian economic groups have increased
over time.

(c) A descriptive analysis of the tax burden of the Ecuadorian economic groups to
showcase the amount of paid taxes (considered as a proportion of the total income) in
a specified period.

(d) An analysis of the evolution of the top-10 Ecuadorian economic groups (according
to their size and tax collection). This analysis explains the tax representativeness
of the top 10 Ecuadorian economic groups vs. all the remaining economic groups
and compared the outcome with the total national net tax collection. Moreover, the
analysis of the Ecuadorian economic groups includes the contribution on the national
net tax collection to verify if their representativeness have remained stable over time.

(e) A correlation analysis between the financial variables of the Ecuadorian economic
groups, and the total tax collection to prove the linear association between variables.

4. Results and Discussion

Figure 1 illustrates the evolution of the Ecuadorian economic groups from 2007 to 2020.
Specifically, in the period of our analysis, we found an increase of 140.0% of the number
of economic groups in Ecuador, raising from 125 (2015) to 300 (2020) economic groups.
The provinces of Pichincha and Guayas concentrated an average of 79.3% of economic
groups from 2015 to 2020, which denotes the poles of concentration in the provinces with
the highest economic growth in Ecuador. The Andes region (provinces of Azuay, Imbabura,
Loja, Pichincha, and Tungurahua) showed the highest agglutination of economic groups
(on average 62.7%), while the economic groups located in the coastal provinces (Guayas and
Manabí) represented an average of 37.2%. The province of Orellana in the Amazon region
showed the presence of one economic group during the period of 2019–2020. Moreover,
from 2015 to 2016, we found the most significant increase in the number of economic groups,
growing from 125 to 200. Vanoni and Rodríguez (2017) explained the raise of 60.0% in the
number of economic groups by the implementation of most efficient business strategies.

Figure 1. Evolution of the Ecuadorian Economic Groups. Source: Own elaboration based on the data
collected from Servicio de Rentas Internas del Ecuador (2020).

Figure 2 shows us the most important macroeconomic and fiscal variables from 2015
to 2019 (excluding 2017 given the absence of information on the data source). The total
income of economic groups represented on average 63.0% of the gross domestic product
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(GDP) from 2015 to 2019. Likewise, the total national net tax collection, and the total tax
collection of economic groups, implied on average 12.1%, and 5.9% of the Ecuadorian GDP,
respectively. The total tax collection of economic groups represented on average the 48.5%
of the total national net tax collection.

Figure 2. Evolution of macroeconomic and fiscal variables (measured in USD millions). Note: Infor-
mation from 2017 was not available on the data source. Source: Own elaboration based on the data
obtained from Servicio de Rentas Internas del Ecuador (2020) and Banco Central del Ecuador (2021).

Table 3 displays the composition of the Ecuadorian economic groups using rankings
from 2017 to 2020, as provided by the Servicio de Rentas Internas del Ecuador (2021). Note
that in 2017, there were 215 Ecuadorian economic groups with 7126 members; which were
integrated by 84.4% of national and foreign firms, and 15.6% from natural and foreign
individuals. The economic groups increased by 39.5% during 2020, which means there
were 300 economic groups, which were integrated by 9.121 members, represented by 7712
national and foreign firms (84.6% of members of economic groups) and 1409 natural and
foreign individuals (15.4% of total members). Moreover, 433 and 453 members were located
in tax havens during 2017 and 2020, respectively, while 307 and 393 members of economic
groups were related to off-shore firms (i.e., Panama Papers records) in the same period. Tax
havens are linked to the international financial system and globalization (Iturralde 2017).
Tax havens are also associated with the expansion and concentration of economic groups,
which increase their economic and political power by the evasion or elusion of taxes,
moving their capitals to countries or cities with tax havens. The economic group Juan Eljuri
is the most visible group associated with tax havens and offshore firms, which represented
9.9% and 10.7% of the total economic groups domiciled in tax havens and offshore firms,
respectively (Servicio de Rentas Internas del Ecuador 2020). Furthermore, the number of
members of economic groups related to financial institutions increased from 15 to 46 from
2017 to 2020, while there was an increase of 17.0% in the number of members associated
with media entities. Navarro (2006) advocated that the media is a factual power, given that it
provides stability to the government. This factual power has influence in economic power,
political permanency, and social response. Therefore, he concluded that the media and
financial institutions might be considered a new economic group.
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Table 3. Composition of Ecuadorian economic groups.

Detail Ranking 2017 Ranking 2020

Number of economic groups 215 300
Number of members of the economic group 7126 9121

Number of members domiciled in tax havens 433 453
Number of members as offshore firms (Panama Papers) a 307 393

Number of members related with financial institutions 15 46
Number of members related with media entities 47 55

Note: a Panama Papers are related to members of economic groups which have been identified in the records
of Panama Papers, website: https://panamapapers.icij.org Source: Own elaboration based on the information
provided by the Servicio de Rentas Internas del Ecuador (2020) .

Table 4 exhibits the evolution of the financial and fiscal variables of the Ecuadorian
economic groups from 2015 to 2019. The income tax grew 27.5%; however, the total tax
collection decreased in 4.3%, varying from USD 6.394 million (2015) to USD 6.121 million
(2019). The total income, total assets, and total equity increased by 17.8%, 36.8%, and
37.0%, respectively. The effective tax rate, computed by the ratio between income tax and
total income, was 2.3% in 2015 and 2.5% in 2019, meaning that for every USD 100 that the
Ecuadorian economic groups earned, they paid around USD 2.3 and USD 2.5 in 2015 and
2019, respectively.

Table 4. Financial and fiscal variables of Ecuadorian economic groups (in USD millions).

Detail 2015 2019 Variation

Income Tax 1389 1772 382 27.5%
Total Tax Collection 6394 6121 −273 −4.3%

Total Income 60,903 71,744 10,841 17.8%
Total Assets 95,214 130,262 35,048 36.8%
Total Debt N.A. 1234 1234

Total Equity 35,206 48,216 13,009 37.0%
Note: Total debt is not reported for 2015 (N.A.). Source: Own elaboration based on Servicio de Rentas Internas
del Ecuador (2020).

Table 5 and Figure 3 portray the tax burden of the Ecuadorian economic groups.
The tax burden is calculated by the ratio between the income tax and the total income of
each economic group. The tax burden showed a decrease of 5.1%, changing from 2.42
(2015) to 2.29 (2019). Its median value decreased by 10.5%, while its standard deviation
value increased by 0.34 units, showing more dispersion and risk in the distribution of
the tax burden during 2019 compared to 2015. The tax burden heavily depends on the
productive activity, profit (depending on the economic sector), and the taxes according
to the firm size and industry. Therefore, the tax burden does not necessarily show an
increase in the profit of firms, but rather, it represents the productive stage of economic
groups (Revista Líderes 2017). The highest tax burden in 2015 is 9.56 units represented by
Grupo Degfer, while Nuevo Rancho Nuransa showed the highest tax burden in 2019 with
16.17 units.

Table 5. Descriptive statistics of tax burden of Ecuadorian economic groups.

Year Average Tax Burden Median Standard Deviation Maximum

2015 2.42 1.83 1.78 9.56
2019 2.29 1.64 2.11 16.17

Source: Own elaboration based on the data from Servicio de Rentas Internas del Ecuador (2020).
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(a) Year 2015

(b) Year 2019

Figure 3. Tax burden of Ecuadorian economic groups related to the income tax from the years (a) 2015,
and (b) 2019. Source: Own elaboration based on Servicio de Rentas Internas del Ecuador (2020).

Table 6 shows the top 10 Ecuadorian economic groups classified by their size. Six
out of the ten largest economic groups have maintained their position in the top 10 when
comparing 2016 to 2020. The total asset of the top ten economic groups in 2020 were USD
53.145 million, with a few financial institutions (Banco Pichincha, Banco de Guayaquil,
Produbanco, and Banco Bolivariano CA) concentrating the 60.9% of the total assets of the
top 10 ranking.

Table 7 presents the top 10 Ecuadorian economic groups classified by their tax collec-
tion using the ranking 2016–2020. Eight out of the ten economic groups have maintained
their position in the top ten ranking, comparing 2016 to 2020. If we compare Tables 6 and 7,
we can notice that five economic groups were present in both rankings (classified by size
and tax collection) during 2020. The total tax collection of the top 10 economic groups
represented 43.8% and 44.7% of the total tax collection of the Ecuadorian economic groups
for 2015 and 2019, respectively. What is more, the representativeness of the total tax collection
of the top 10 economic groups over the total national net tax collection varied from 21.9% to
20.8% from 2015 to 2019. Ultimately, the total tax collection of economic groups represented
at least half of the total national net tax collection.
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Table 6. Top 10 Ecuadorian economic groups per year, classification according to their size.

Rk.
2020

Rk.
2019

Rk.
2017

Rk.
2016

Variation
2016–2020

Economic Group

1 1 1 1 0 Banco Pichincha
2 2 3 2 0 Almacenes Juan Eljuri
3 3 4 4 1 Corporación Favorita
4 4 2 5 1 Schlumberger del Ecuador
5 7 7 8 3 Banco de Guayaquil
6 6 6 7 1 Produbanco
7 5 5 3 −4 OCP Ecuador
8 8 10 11 3 Holdingdine Corporación Industrial y Comercial
9 9 11 10 1 Corporación El Rosado

10 10 12 12 2 Banco Bolivariano C.A.
11 12 8 6 −5 Claro
17 17 9 9 −8 Industria Pronaca

Note: Ranking of 2018, which contains information of 2017, was not available on the SRI webpage. Source: Own
elaboration based on Servicio de Rentas Internas del Ecuador (2020).

Table 8 shows the principal financial variables of the ranking between 2016 and 2020
of the top 10 Ecuadorian economic groups classified by their size. Among our findings, it is
worth mentioning that (i) the income contribution of the ten largest economic groups to the
total income of all Ecuadorian groups was 25.5% and 22.4% in 2015 and 2019, respectively;
(ii) the total assets grew by 35.5% and 36.8% for the top ten economic groups and total
economic groups from 2015 to 2019, respectively; (iii) the total assets of the top ten economic
groups represented 41.3% and 40.8% of the total assets of total economic groups during
2015 and 2019, respectively; and the total equity of the ten largest economic groups varied
in 38.0%, increasing from USD 11.701 million in 2015 to USD 16.145 million in 2019. The
increase represents 33.2% (2015) and 33.5% (2019) when compared to the total equity of the
economic groups.

Lastly, Table 9 offers the linear correlation coefficients of the most important financial
variables and the total tax collection. Total income, total assets, and total equity revealed
a significant positive association at the 1% level with the total tax collection. The highest
correlation coefficient is obtained between the total income and the total tax collection,
showing coefficient values of 0.808, 0.784, 0.837, and 0.793 for 2015, 2016, 2018, and 2019,
respectively. Most of the correlation values themselves were higher than 0.700, which
means that the multicollinearity problem might arise in the regression analysis, given that
the dependent variable is strongly associated with all independent variables, verifying one
more time that the total tax collection directly depends on the total income, total assets,
and total equity.
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Table 9. Pearson correlation coefficients, Ecuadorian economic groups.

Financial Variables vs. Total Tax Collection 2015 2016 2018 2019

Total Income 0.808 *** 0.784 *** 0.837 *** 0.793 ***
Total Assets 0.537 *** 0.544 *** 0.736 *** 0.698 ***
Total Equity 0.677 *** 0.716 *** 0.802 *** 0.772 ***

Note: Information of 2017 was not available in the SRI webpage, *** indicates statistical significance at the 1%
level. Source: Own elaboration based on Servicio de Rentas Internas del Ecuador (2020).

5. Conclusions

We have seen how a small cluster of family groups controls the economic power in
Ecuador. Those clusters, also called economic groups, have influenced the Ecuadorian
market and politics, in part due to their economic power, but also due to their financial,
communicational, and political concentration. We have verified that the economic groups
in Ecuador manage higher concentrations of wealth despite the implementation of gov-
ernment policies for transparency of the financial and economic information of economic
groups. Our findings are aligned with previous research studies that showed a significant
positive linear association between total tax collection, total income, total assets, and total
equity during the period of 2015–2019. Furthermore, our analysis discloses that Ecuadorian
economic groups tend to compete in oligopolistic markets, given that their economic and
financial decisions are interconnected with their family firms or consortium groups. We
have detected an exponential growth of the economic groups in Ecuador, in view of the
fact that the number of economic groups take off from 17 groups in 2007 to 300 in 2020.
Notwithstanding, we predict a stagnation of the economic groups during the post-COVID-
19, mainly due to the contraction of 7.8% in the GDP that affects home and government
consumption, investment, and exports. For future studies, we recommend conducting
an analysis for economic groups, using the industry integration indexes. We would also
like to suggest incorporating the labor market characteristics as a crucial variable for the
development and analysis of economic policies. Similarly, we recommend focusing on
the longitudinal analysis and financial trend indicators for the forthcoming Ecuadorian
economic groups. On a final note, and since the period of study employed for this research
is from 2015–2019, future researchers can analyze the impact of the concentration of eco-
nomic power in Ecuador, as well as the impact of the number of economic groups in other
countries.
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Fierro, Luis. 2019. Financial Groups in Ecuador—25 Years Later. Revista PUCE 108: 139–75.
Frank, Robert H. 2005. Microeconomía y Conducta. Edited by Quinta Edi. New York: McGraw-Hill.
Furió, Elies, and Matilde Alonso. 2008. Concentración económica: Algunas consideraciones sobre su naturaleza y medida. Boletín

económico de ICE, Información Comercial Española 2947: 41–54.
Garrido, Celso, and Wilson Peres. 1996. Grandes empresas y grupos industriales latinoamericanos. Revista CEPAL 66: 127–47.

[CrossRef]
Guriev, Sergei, and Andrei Rachinsky. 2005. The Role of Oligarchs in Russian Capitalism. Journal of Economic Perspectives 19: 131–50.

[CrossRef]
Iturralde, Pablo. 2017. Grupo Eljuri: Paraísos Fiscales y Corruptelas: Modelo Para (Des)armar. Available online: https://lalineadefuego.

info/grupo-eljuri-paraisos-fiscales-y-corruptelas-modelo-para-desarmar-por-pablo-iturralde-ruiz/ (accessed on 12 August
2021).

Khanna, Tarun, and Yishay Yafeh. 2007. Business Groups in Emerging Markets: Paragons or Parasites? Journal of Economic Literature 45:
331–72. [CrossRef]

Lagos, Ricardo. 1960. La Concentración del Poder Económico. Ph.D. Thesis, Universidad de Chile, Santiago, Chile.
Lazzarini, Sergio G., Gary J. Miller, and Todd R. Zenger. 2008. Dealing with the Paradox of Embeddedness: The Role of Contracts and

Trust in Facilitating Movement Out of Committed Relationships. Organization Science 5: 709–28. [CrossRef]
Leff, Nathaniel H. 1978. Industrial Organization and Entrepreneurship in the Developing Countries: The Economic Groups. Economic

Development and Cultural Change 26: 661–75. [CrossRef]
Ley Orgánica de Regulación y Control del Poder de Mercado. 2011. . Available online: https://www.planificacion.gob.ec/ley-organica-

de-regulacion-y-control-del-poder-de-mercado/ (accessed on 12 August 2021).
Llosas, Hernán. 2005. El Pensamiento Corporativo en Italia. Ph.D. Thesis, Universidad Nacional de La Plata, La Plata, Argentina.
Manosalve, Martín. 2015. Reseñas—Schneider, Ben Ross. Hierarchical Capitalism in Latin America. Business, Labor and the Challenges

of Equitable Development. Economía-Reseñas 38: 231–33.
Marchán, Carlos. 2017. Origenes del Ecuador Republicano; Arquitectura Institucional Malograda del Estado Nacional. Quito: Editorial IAEN.
Minaya, Manuel. 2006. Concentración Industrial en el Sector Comercio al por Menor del Ecuador: Un Análisis a Nivel de Subramas, Período

2000–2005. Quito: Pontificia Universidad Católica del Ecuador.
Misas, Gabriel. 1975. Contribución al estudio del grado de concentración en la industria colombiana—Gabriel Misas Arango—Google Books.

Edited by Tiempo Presente. Santiago de Chile: Inst. Latinoamericano de Investigaciones Sociales (ILDIS).
Navarro, Guillermo. 1975. La Concentración de Capitales en el Ecuador. Quito: Universidad Central del Ecuador—Escuela de Sociología

Editorial Universitaria.
Navarro, Guillermo. 2006. Los Poderes Fácticos Poder Económico, Poder políTico y Poder Factico. Quito: Ediciones Zitra.
Pástor, Carlos. 2015. Los Grupos Económicos en el Ecuador. pp. 1–82. Available online: https://repositorio.uasb.edu.ec/handle/1064

4/5529 (accessed on 15 July 2021).
Peralta, Pablo Ospina 2015. Protesta social, crisis económica y escenario político Ecuador. In Análisis de Coyuntura. Quito: Centro

Ecuménico de Proyectos.
Revista Líderes. 2017. 215 Grupos Económicos Tiene el País; 25 se Sumaron en este año. Available online:https://www.revistalideres.

ec/lideres/informe-grupos-economicos-ecuador-sri.html (accessed on 15 July 2021).
Robinson, E.A.G. 1957. La Dimensión óptima de la Empresa. Buenos Aires: El Ateneo.
Schneider, Ben Ross. 2013. Hierarchical Capitalism: Business, Labor, and the Challenge of Equitable Development in Latin America. Cambridge:

Cambridge University Press.
Servicio de Rentas Internas del Ecuador. 2015. Reglamento Para la Aplicación de la Ley de Régimen Tributario Interno, LORTI. Quito:

Servicio de Rentas Internas del Ecuador.
Servicio de Rentas Internas del Ecuador. 2020. Catastro de Grupos Económicos 2020. Quito: Servicio de Rentas Internas del Ecuador.
Servicio de Rentas Internas del Ecuador. 2021. Ranking of Ecuadorian Firms. Quito: Servicio de Rentas Internas del Ecuador.
Silva, Julio. 1977. Los Verdaderos dueños del país: Oligarquía y Monopolios en Colombia—Julio Silva Colmenares—Google Books.

Fondo Editorial Suramérica. Availabel online: https://www.worldcat.org/title/verdaderos-duenos-del-pais-oligarquia-y-
monopolios-en-colombia/oclc/679746155 (accessed on 15 July 2021).

53



Economies 2021, 9, 188

Solano, Santiago, and Luis Tobar. 2017. Caracterización de los grupos económicos en Ecuador según el Servicio de Rentas Internas
al año 2015. Observatorio Economía Latinoamericana 20. Available online: https://www.researchgate.net/publication/3336
59229_CARACTERIZACION_DE_LOS_GRUPOS_ECONOMICOS_EN_ECUADOR_SEGUN_EL_SERVICIO_DE_RENTAS_
INTERNAS_SRI_AL_ANO_2015 (accessed on 15 July 2021).

Strachan, Harry W. 1976. Family and Other Business Groups in Economic Development: The Case of Nicaragua. Westport: Praeger.
Tobar, Luis, and Santiago Solano. 2017. La concentración financiero y los grupos de poder: Evidencias en la ciudad de Cuenca—Ecuador.

Revista Internacional Administración y Finanzas 10: 81–90.
Tulcanaza, Ana Belén. 2010. Concentración del Poder Económico en el Sector Comercio en Ecuador, período 2002–2008. Available

online: http://repositorio.puce.edu.ec/handle/22000/742 (accessed on 15 July 2021).
Tulcanaza-Prieto, A. 2018. Grupos Económicos Ecuatorianos: Una Mirada hacia su Comportamiento 2015–2016. Estado y Comunes—

Instituto de Altos Estudios Nacionales (IAEN) 7: 181–200. [CrossRef]
Tulcanaza-Prieto, A., and Younghwan Lee. 2018. Factors Associated with the Financial Performance of Commercial Firms in Ecuador.

Global Business Administration Review 15: 1–26. [CrossRef]
Tulcanaza-Prieto, Ana Belén, and Manuel Morocho-Cayamcela. 2018. Elasticity of the total production measured by the investment in

information and communication technologies: Evidence from the ecuadorian manufacturing companies. X-Pedientes Económicos 2:
6–27.

Tulcanaza-Prieto, Ana Belen, HoKyun Shin, Younghwan Lee, and Chang Won Lee. 2020. Relationship among CSR Initiatives and
Financial and Non-Financial Corporate Performance in the Ecuadorian Banking Environment. Sustainability 12: 1621. [CrossRef]

Unda, M., and E. Bethania. 2010. Burguesía ciudadana, nueva hegemonía, nueva alianza de clases. Revista R 69: 19–31. [CrossRef]
Vanoni, Giuseppe, and Carlos Rodríguez. 2017. Estrategias de crecimiento implementadas por los grupos económicos del Ecuador

(2007–2016). Revista Innovar Journal 27: 39–55. [CrossRef]
Vito, Francesco. 1935. L’essenza Dell’economia Corporativa. Milano: Economía corporativa.
Wilches, Giovanna, and Carlos Rodríguez. 2016. El proceso evolutivo de los conglomerados o grupos económicos en Colombia.

Innovar 26: 11–34. [CrossRef]

54



Citation: Rodousakis, Nikolaos, and

George Soklis. 2022. The Impact of

COVID-19 on the US Economy: The

Multiplier Effects of Tourism.

Economies 10: 2. https://doi.org/

10.3390/economies10010002

Academic Editors: Ştefan
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Abstract: This article explores the multiplier effects on domestic product, employment, and the
external sector of the US economy due to the decline of tourism activities during the pandemic. For
this purpose, we use an input-output model and the latest available input-output data from the
Organisation for Economic Co-operation and Development (OECD’s) database. It was found that for
every USD million decrease in tourism receipts, the net output decreases about USD 1.53 million,
the level of employment decreases about 16.86 persons, imports decrease about USD 0.20 million,
while the comparative analysis of these results with the economy’s average multipliers indicates that
tourism constitutes a key sector of the US economy. From the evaluation of the results, it is deduced
that the decline of tourism activities recorded in the year 2020 accounts for about one-fourth of the
observed recession in the US economy.

Keywords: coronavirus; US economy; multiplier effects; tourism sector

1. Introduction

The coronavirus shock to the growth dynamics of all the major economies in the world
marked the year 2020. The economy of the United States (US), the largest economy in the
world in terms of nominal gross domestic product (GDP), recorded a reduction in GDP
of about 3.4% for the year 2020.1 The recession of the US economy was close to the global
average recession, but quite below the average recession amongst advanced economies
(–4.7%), and the Euro area (–6.6%). These relatively good results for the US economy can
be attributed to its structural characteristics.

Undoubtedly, tourism is one of the most vulnerable economic sectors in the pandemic.
For example, according to World Tourism Organization (UNWTO), international tourism
arrivals declined by 73% in the year 2020. Since tourism has become one of the major
contributors to growth and employment worldwide in the last decades, it is important
to study the effects on national economies caused by the decline of tourism activities
during the pandemic. For example, the World Travel & Tourism Council (WTTC 2021)
estimates that before the pandemic, tourism accounted for 10.4% of global GDP and 10.6%
of employment, while international travel expenditures accounted for 6.8% of world’s total
exports and 27.4% of services exports.

Recently, a number of research studies have focused on the impact on the economic
systems related to the decline of tourism activities (see, e.g., Farzanegan et al. 2020;
Lee and Chen 2020; Mariolis et al. 2020; Qiu et al. 2020; Rodousakis and Soklis 2021;
Tsionas 2020; Yang et al. 2020). In this article we explore the multiplier effects on do-
mestic product, employment, and the external sector of the US economy due to the decline
of tourism activities during the pandemic. For this purpose, we use (a) an extension
of Kurz’s (1985) matrix multiplier framework; and (b) the latest available input-output
data from OECD’s (Organisation for Economic Co-operation and Development) database,
https://stats.oecd.org (accessed on 30 September 2021).
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The remainder is structured as follows. Section 2 presents the analytic framework.
Section 3 presents the empirical results. Finally, Section 4 concludes.

2. Methods and Materials

To assess the multiplier effects of tourism on the US economy, we use a Sraffian multi-
plier framework inspired by the contribution of Kurz (1985) and the further generalisations
provided by Metcalfe and Steedman (1981) and Mariolis (2008). More specifically, we
consider an open economy with n products produced by n single-product activities, only
circulating capital, fixed input-output coefficients, “stationary prices”, two types of income
(i.e., wages and profits), no pass-through from tax rates to prices, and heterogeneous labour.
By combining the price and quantity system of the above economy, we may derive the
following equation2

yT = ΠdT

where yT denotes the net output vector with dimensions n × 1, dT is the autonomous
demand vector, which includes government consumption, investments and exports, Π ≡
[I − C + M]−1 represents the multipliers matrix of the economy, linking autonomous de-
mand with net output, C ≡ [

p − (
swwΛ + sppH

)](
pcT )−1

cT represents the consumption
demand of the economy, cT represents the consumption pattern (which is assumed to
be uniform among wage and profit earners), sw is the saving ratio associated with wage

earners, sp is the saving ratio associated with profit earners, Λ ≡
^
l[I − A]−1 is the “verti-

cally integrated labour coefficients” matrix, A (≥ 0) is the matrix of technical coefficients,

H ≡ A
^
r[I − A]−1 is the “

^
r−vertically integrated technical coefficients matrix”,

^
r the diag-

onal matrix of sectoral profit rates, M ≡ ^
m[I − A]−1 represents the total import demand

matrix, and finally,
^
m the diagonal matrix of imports per unit of output. On the basis of the

above, we may easily derive the matrix of employment multipliers linking autonomous
demand to the levels of sectoral employment from LT = ΛΠdT, where LT gives the vec-
tor of employment per sector of the economy, and the matrix of import multiplier from

imT =
^
m[I − A]−1 ΠdT, where imT denotes the import demand vector.

The necessary input-output data of the US economy for the empirical application
of the multiplier analysis were retrieved from OECD’s database, https://stats.oecd.org
(accessed on 30 September 2021). The OECD’s Input-Output Tables (IOTs) describe the
production of 36 products by 36 corresponding sectors. The classification of the 36 sectors
of the US economy is reported in Table 1 below.

Table 1. Sector classification.

No. Nomenclature

1 Agriculture, forestry and fishing

2 Mining and extraction of energy producing products

3 Mining and quarrying of non-energy producing products

4 Mining support service activities

5 Food products, beverages and tobacco

6 Textiles, wearing apparel, leather and related products

7 Wood and products of wood and cork (except furniture)

8 Paper products and printing

9 Coke and refined petroleum products

10 Chemicals and pharmaceutical products

11 Rubber and plastics products
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Table 1. Cont.

No. Nomenclature

12 Other non-metallic mineral products

13 Manufacture of basic metals

14 Fabricated metal products, except machinery and equipment

15 Computer, electronic and optical products

16 Electrical equipment

17 Machinery and equipment NEC

18 Motor vehicles, trailers and semi-trailers

19 Other transport equipment

20 Other manufacturing; repair and installation of machinery and equipment

21 Electricity, gas, water supply, sewerage, waste and remediation services

22 Construction

23 Wholesale and retail trade; repair of motor vehicles

24 Transportation and storage

25 Accommodation and food services

26 Publishing, audiovisual and broadcasting activities

27 Telecommunications

28 IT and other information services

29 Financial and insurance activities

30 Real estate activities

31 Other business sector services

32 Public administration and defence; compulsory social security

33 Education

34 Human health and social work

35 Arts, entertainment, recreation and other service activities

36 Private households with employed persons

Now, to assess the multiplier effects of tourism receipts on the economic system
we need to set the autonomous demand vector, d, equal to the pattern of international
travel receipts that corresponds to the 36 sectors classified in the IOTs of the US economy.3

Moreover, we divide all the elements of d by the total tourism receipts of the economy and,
therefore, it holds ∑ 36

i=1 di = 1. The distribution of tourism receipts to the commodities
of the different sectors of the US economy is represented in Figure 1: about 77.7% of the
international travel receipts of the US economy are directed to the sectors “Accommodation
and food services” (31.6%), “Transportation and storage” (14.3%), “Education” (13.8%),
“Arts, entertainment, recreation and other service activities” (6.8%), “Wholesale and retail
trade” (5.8%), and “Real estate activities” (5.4%), while about 22.3% of the travel receipts
are directed to the rest of the 30 sectors.
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Figure 1. The distribution (%) of international travel receipts per sector, US 2015.

3. Empirical Results and Discussion

We apply the previous analysis to the IOTs of the US economy for the case where
sw = 0 and sp = 1. According to our estimates, each USD million decrease in tourism
receipts caused a direct and indirect:4

• Decrease in domestic product of about USD 1.53 million;
• Decrease in the level of employment of about 16.86 persons;
• Decrease in imports of about USD 0.20 million.

The decomposition of the multiplier effects on net output, employment, and imports,
to each of the 36 sectors of the US economy is depicted in Figures 2–4, respectively.

From Figures 2 and 3, it follows that the output and employment multiplier effects in
the US economy mainly affect the services, while, from Figure 4, it follows that the import
multiplier effects are distributed to all the sectors of the US economy.

Now, to assess the relative significance of the tourism multiplier effects on the US
economy, we compare the tourism multipliers with the average multipliers of the economy.
Table 2 reports the average output, employment and import multipliers of the US economy.
The third column of Table 2 reports the estimated tourism multipliers.5

Table 2. Average versus tourism multipliers for the US economy, 2015.

Multipliers Economy’s Average Tourism

Output 1.35 1.53
Employment 12.87 16.86

Imports 0.28 0.20

From the multipliers reported in Table 2, it follows that the US economy demonstrates
relatively favorable tourism multipliers and, therefore, the tourism sector constitutes one
of the key sectors of the US economy.

The US GDP reached USD 21,433,224.7 million, while the total level of employment
was 157,538,100 persons.6 Furthermore, UNWTO reports that the US’s tourism receipts
accounted for USD 193.3 billion in the year 2019, and USD 76.1 billion in the year 2020,
recording a decline of about 61% in comparison to the previous year. Thus, from the
previous analysis of the tourism multiplier effect on the US economy, it is deduced that the
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decline of tourism receipts in the year 2020 is associated with a decrease in gross domestic
output by 0.84%, a decrease in the employment level by 1.25%, and a decrease in the
surplus of the balance of the external sector by USD 93.8 billion. It is interesting to note
that if we make the extreme assumption that all tourism receipts of the US economy are
lost (193.3 billion US dollars), then, according to our estimates, the gross domestic product
would decrease by 1.38%, the employment level would decrease by 2.07%, and the surplus
of the external sector would decrease by USD 154.6 billion. Now, if we take into account
that the gross domestic product of the US economy declined by about 3.4% in the previous
year, it then follows that the decrease of international travel receipts accounted for 24.7% of
the actual recession in the US economy. Finally, to delve into the intersectoral dimensions
of the multiplier effects of international travel receipts on the US economy, in Figure 5 we
depict the decrease in domestic output per sector.

Figure 2. Sectoral decomposition of the tourism output multiplier, US 2015.

From Figure 5, it follows that 73.4% of the losses in domestic output of the US econ-
omy correspond to “Accommodation and food services” (22.3%), “Education” (11.3%),
“Human health” (10.0%), “Transportation and storage” (9.8%), “Real estate services” (9.7%),
“Wholesale and retail trade” (8.1%), and “Arts” (6.2%).

It is interesting to note that, using the same framework, Rodousakis and Soklis (2021)
concluded that the decline in tourism receipts accounted for 11.8% of the actual recession in
the German economy for the year 2020 and for 41.3% of the actual recession in the Spanish
economy, while the sectoral decomposition of the output losses found in the current paper
are more similar to those of the German than those of the Spanish economy. Thus, we
may say that the relative impact of the decrease in tourism receipts in the US economy
during the pandemic lies between those of the German and Spanish economies. These
findings indicate that any travel restrictions imposed by the US authorities should carefully
consider the economic impact of these restrictions. For example, before the pandemic,
about one-fifth of the international visitors to the US came from Europe. Thus, the recent
measures of the US government to lift travel restrictions from a number of countries while
limiting the spread of COVID-19 will have a significant positive impact on the recovery of
the economy.
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Figure 3. Sectoral decomposition of the tourism employment multiplier, US 2015.

Figure 4. Sectoral decomposition of the tourism import multiplier, US 2015.
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Figure 5. Sectoral decomposition (%) of the output losses in the US economy, 2015.

4. Concluding Remarks

Using an input-output model and data from OECD’s input-output database, this
article explored the multiplier effects on domestic product, employment, and the external
sector of the US economy due to the decline of tourism activities during the pandemic.
It was estimated that each USD million decrease in tourism receipts caused a direct and
indirect decrease in domestic product of about USD 1.53 million, a decrease in the level of
employment of about 16.86 persons, and a decrease in imports of about USD 0.20 million.
These multiplier effects indicate that the tourism sector constitutes one of the key sectors of
the US economy, while its sectoral decomposition reveals that the most affected activities
belong to service sector and, more specifically, to the sectors “Accommodation and food ser-
vices”, “Education”, “Human health”, “Transportation and storage”, “Real estate services”,
“Wholesale and retail trade”, and “Arts”. Moreover, it was estimated that the decline in
travel receipts accounts for about one-fourth of the actual recession in the US economy for
the year 2020. Thus, even for a technological advanced economy such as that of the US, the
significance of tourism activities for the economic system cannot be underestimated.
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Notes

1 After the longest recovery in its history, which started in June 2009, the US economy fell into recession in February 2020. For a
detailed analysis of the developments of the US economy, see Papadimitriou et al. (2021).

2 For a detailed exposition, see, e.g., Mariolis et al. (2021); Rodousakis and Soklis (2021). For corresponding applications in a joint
production framework, see Mariolis and Soklis (2018); Mariolis et al. (2018, 2020).

3 This data is given by “Direct purchases by non-residents (exports)”, which is included in the IOTs of the OECD’s database.
4 The analytical results are available on request from the authors. The variables necessary for the empirical analysis were constructed us-

ing information from IOTs and following the standard procedure in the relevant literature (see, e.g., Mariolis et al. 2018, Appendix 1).
5 The average multipliers correspond to the changes on the money values of net output and imports, and on employment (measured

in persons), respectively, induced by a simultaneous increase of 1
36 units in the autonomous demand for the product of each of

the 36 sectors.
6 The data are obtained from https://stats.oecd.org (accessed on 30 September 2021).
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Abstract: The COVID-19 pandemic and pandemic-induced lockdowns and quarantine establishments
have inevitably affected individuals, businesses, and governments. At the same time, the spread of
the COVID-19 pandemic had a dramatic impact on financial markets all over the world and caused
an increased level of uncertainty; the stock markets were no exception either. Most of the studies on
the impact of the COVID-19 pandemic on stock markets are based either on the analysis of a relatively
short period (the beginning of pandemic) or a longer period, which, in turn, is very heterogeneous in
terms of both the information available on the COVID-19 virus and the measures taken to contain
the virus and address the consequences of the pandemic. However, it is very important to assess
the impact not only at the beginning of the pandemic but also in the subsequent periods and to
compare the nature of this impact; the studies of this type are still fragmentary. Therefore, this
research aims to investigate the impact of the COVID-19 pandemic on stock markets of two of
the most severely affected European countries—Italy and Spain. To reach the aim of the research
OLS regression models, heteroscedasticity-corrected models, GARCH (1,1) models, and VAR-based
impulse response functions are employed. The results reveal that the stock market reaction to the
spread of the COVID-19 pandemic differs depending on the country and period analyzed: OLS
regression and heteroscedasticity-corrected models have not revealed the statistically significant
impact of the spread of the COVID-19 pandemic, while impulse response functions demonstrated the
non-zero primary response of analyzed markets to the COVID-19 shock, and GARCH models (in the
case of Spain) confirmed that the COVID-19 pandemic increased the volatility of stock market return.
This research contributes to the literature by providing a comprehensive impact assessment both
during the whole pre-vaccination period of the pandemic and during different stages of this period.

Keywords: COVID-19 pandemic; stock market; stock index; market volatility; impulse response
functions; GARCH (1,1) model

1. Introduction

On 11 March 2020, the World Health Organization officially declared the coronavirus
(COVID-19) outbreak to be a global pandemic. In more than a few months the COVID-19
pandemic spreaded across the world, paralyzing daily economic and social life. While
the numbers of affected individuals are increasing and the global economic impacts are
unclear, the financial markets are no exception either. During the year 2020, many countries
recorded a drop in the stock exchange indexes. Some of the countries, such as the USA,
recorded the highest plunge in the stock index in the 21st century, whereas countries such
as New Zealand did not experience such a decrease. According to Shehzad et al. (2020),
the USA and Europe financial markets were more affected by the COVID-19 pandemic
compared to Asian financial markets; moreover, Asian financial markets provide greater
opportunities to diversify financial risks.

Most of the studies on the impact of the COVID-19 pandemic on stock markets are
based either on the analysis of a relatively short period (the beginning or the “first wave” of
the pandemic) or a longer period, which, in turn, is very heterogeneous in terms of both the
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information available on the COVID-19 virus and the measures taken to contain the virus
and address the consequences of the pandemic. However, it is very important to assess
the impact not only at the beginning of the pandemic but also in the subsequent periods
and to compare the nature of this impact; the studies of this type are still fragmentary.
Therefore, this paper aims to investigate the impact of the COVID-19 pandemic on the stock
exchange indexes in Italy and Spain during the period of 1 March 2020 to 30 November
2020, dividing it into three phases of different characteristics.

The selection of these countries for the research is based on the fact that both countries
had tremendous financial and economic consequences regarding the virus pandemic.
Experiencing the disclosure of the financial markets led to a significant drop in share prices;
therefore, in response to such events, the Italian FTSE MIB 40 and Spanish IBEX 35 stock
indexes decreased as well. The selection of two individual countries instead of a wider
sample is based on the need to analyze the response of individual stock markets instead of
accumulated global or regional response since the response of the countries in the sample
may be of the opposite nature. For example, Cheong et al. (2020) analyzed if the financial
markets overreacted to the COVID-19 pandemic from December 2019 to January 2020
and February 2020 to March 2020. According to the provided descriptive statistics, many
selected sample countries’ financial markets reacted to COVID-19 spread during the first
period, except Malaysia and Thailand. Yet, during the February to March 2020 period, all
countries had a lower negative mean of returns. The MSCI World Index recorded highs
that were higher than the first pandemic period in Australia, Singapore, Thailand, and the
United States of America.

Thus, as is stated by Cheong et al. (2020): (i) every country has different effects
from the pandemic, and it is important to understand that such a phenomenon cannot
be studied in a generalized way; and (ii) the global or regional samples will not provide
correct conclusions—instead, the focus should be pointed to individual countries and their
macro- and micro-level reactions to the COVID-19 pandemic.

Unlike other studies, this research aims to investigate the impact of COVID-19 on
Italy (FTSE MIB 40) and Spain (IBEX 35) stock exchange indexes during the three separate
periods: period 1—1 March to 31 May 2020; period 2—1 June to 31 August 2020; period
3—1 September to 30 November 2020, covering two waves of pandemic and the recovery
period between them. These periods at least partially coincide with the first wave of the
pandemic, the so-called quiet period, and the second wave of the pandemic. This allows us
not only to evaluate the impact of the COVID-19 pandemic on stock markets quantitatively
but also to compare this impact during the different periods or the phases of the pandemic,
at the same time perceiving critical and stabilization periods. On the one hand, as is stated
by Ciner (2021), stabilization of the stock markets is crucial to seeking economic recovery
in the face of the COVID-19 pandemic and after it; on the other hand, it is very important
to learn the lesson from such a rare pandemic, because there is a possibility that mankind
will encounter similar “unusual disasters” in the future. It is the analysis of the effect of the
COVID-19 pandemic on stock markets that provides a unique opportunity to identify the
patterns for future preparations.

The number of confirmed cases of COVID-19 infection is selected as an independent
variable, the FTSE MIB 40 and IBEX 35 indexes are selected as dependent variables, and
the CBOE Volatility Index is selected as a control variable for our research. To reach the
aim of this study, and based on previous studies, the research of three stages is conducted
employing the following methods: (i) simple OLS (bivariate) regression, the ARCH-LM test,
and robust Heteroskedasticity and Autocorrelation Consistent Covariance Method (HAC);
(ii) VAR-based impulse response functions; (iii) GARCH (1,1) model; the average and
percentage changes of index values and their volatility (measured as standard deviation)
are also analyzed to confirm the results of regression analysis.

The most important contribution of this research to the existing literature is that even
if the impact of the COVID-19 pandemic on financial markets has been widely analyzed
recently, the analysis of separate stages of the pandemic is not still widely developed.
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Thus, this research provides a comprehensive impact assessment both during the whole
pre-vaccination period of the pandemic and during different stages of this period.

The rest of this paper is structured as follows: (i) in Section 2, the main findings of the
analysis of academic literature in the field of the COVID-19 impact on stock markets are
discussed; (ii) in Section 3, the assumptions and design of the research are described; (iii) in
Section 4, the results of the assessment of the impact of the COVID-19 pandemic on stock
markets are discussed and compared; and, finally, (iv) the conclusions, limitations, and
directions for future research are presented.

2. Literature Review

As well as other financial markets, the stock markets have been inevitably affected
by the COVID-19 pandemic—uncertainty in the financial world increased, expectations
of market participants deteriorated. The primary negative shock was sudden and severe,
in some respects even compared to the Great Financial Crisis of the year 2007–2008.On
12 March 2020, it was stated that “It was a historic day on Wall Street. The Dow plunged
10% for its worst day since Black Monday in 1987. The 30-stock index fell 2352 points—its
largest point drop on record. Meanwhile, the S&P 500 plunged 9% to close in the bear
market territory, thus officially ending the bull market that began in 2009 during the throes
of the financial crisis” (Stevens et al. 2020). A couple of days later, S&P Global reported that
“It’s now clear that the hit to global economic activity from the measures to slow the spread
of the coronavirus pandemic will be massive” (S&P Global Report 2020).

A significant number of researchers (for example, Sansa 2020; Ciner 2021; Ftiti et al.
2021; O’Donnell et al. 2021; Wei and Han 2021; Cheong et al. 2020; Izzeldin et al. 2021;
Ashraf 2020; Dias et al. 2020; Wang and Enilov 2020; Zhang et al. 2020; Gormsen and Koijen
2020; Kanapickiene et al. 2020; He et al. 2020; Schoenfeld 2020; and others) have analyzed
the impact of the COVID-19 pandemic on global or regional financial markets. Analysis of
the results of these studies discloses clear evidence that the sudden spread of the COVID-19
pandemic had a major impact on the financial markets all around the world.

For example, Ben Haddad et al. (2021) have analyzed the volatility in commodity
markets and found out that the COVID-19-pandemic-induced crisis has caused one of the
highest volatility periods from the 1960s. Rakha et al. (2021) employed artificial intelligence
and data from previous crises to assess and predict the economic impact of the COVID-19
pandemic in the United Kingdom; predictions showed a steady growth of GDP in 2021,
although at around −8.5% contraction in comparison with pre-pandemic forecasts.

Sansa (2020) investigated if there was an impact of the COVID-19 on the financial
markets in the USA within the period of 1 March 2020 to 25 March 2020. The research
results revealed a positive relationship between the COVID-19 confirmed cases and New
York Dow Jones Financial Stock. The research of Yousaf et al. (2020) revealed the increased
volatility of stock market return in Russia, India, Brazil, and Peru.

Ashraf (2020) researched proof that stock markets react to new COVID-19 cases, but
not the fatalities. According to panel pooled ordinary least squares regression results,
the increase in confirmed cases variable is negative and more significant, in comparison
with the growth in the deaths variable, and it loses significance when daily fixed-effects
dummy variables are added into the model. Thus, the author confirms that daily growth
in COVID-19 confirmed cases has a strong negative correlation with stock market returns
in 64 selected sample countries. However, the growth in the deaths variable also has a
negative result, yet the stock market response to the number of deaths is relatively low.
Findings suggest that stock market prices react strongly during the early days of confirmed
cases and less when confirmed cases die later on. O’Donnell et al. (2021) also examined
the responses of China, Italy, Spain, the UK and the USA equity indexes to the growth of
COVID-19 confirmed cases and confirmed that the equity index faced a significant negative
shock due to the increasing number of COVID-19 confirmed cases. Analyzing the sample
of the top 10 countries, Zhang et al. (2020) also revealed that the growth of confirmed cases
is related to the increase in risk levels; the important role of market sentiment is highlighted.
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Czech et al. (2020) analyzed the COVID-19 impact on the financial markets of Visegrad
Group countries and used the TGARCH model to measure the impact of COVID-19 cases
on the exchange rates and stock market volatility. The results revealed that the COVID-19
pandemic had a negative impact on the Visegrad financial markets and that during the
pandemic the volatility increased (Czech et al. 2020).

Ramelli and Wagner (2020) analyzed how international companies reacted in the first
months of the COVID-19 pandemic outburst. Researchers selected to investigate three
periods from the beginning of January to the end of March 2020. The results provided
information that the COVID-19 pandemic issue topic accrued more often on calls in compa-
nies that have a stronger connection with international trade and also companies that have
higher liquidity risks. The approach of selecting the different periods provided results with
concerns that varied from period to period. For example, the international trade concern
was mostly discussed during the outbreak period, while the liquidity topic was discussed
in the fever (last) period. Thus, the financial state and international trade concerns in the
companies were discussed in different periods and concluded that such factors had an
important effect on stock market reactions.

Ibrahim et al. (2020) analyzed the relationship between the COVID-19 pandemic in its
first wave, response measures implemented by governments, and stock market volatility
in Asia-Pacific countries. The results indicated increased levels of volatility in the face of
pandemic and stabilizing effects of government measures.

Ftiti et al. (2021) revealed that the COVID-19 crisis negatively affected the Shanghai
stock market—price volatility increased and the level of liquidity decreased. According
to the researchers, the knock-on effect was caused by an unprepared healthcare system,
when the crisis-induced supply shock directly harmed the financial market. Izzeldin
et al. (2021) used the most recent data available from G7 countries’ (USA, UK, France,
Japan, Germany, Italy, and Canada) stock markets and categorized volatility analysis in
10 business sectors. The findings of this research revealed that: (i) the sectors of health
care and consumer services were the most severely affected by the COVID-19 pandemic,
(ii) while the sectors of telecommunications and technology were affected the least severely;
(iii) United Kingdom and United States of America financial markets were affected the
most, yet with big response heterogeneity across the business sectors.

Dias et al. (2020) have also analyzed G7 countries and revealed that during the
period from 31 December 2019 to 23 July 2020, most markets displayed structure breaks
between February and March 2020, because of global pandemic disruption. Furthermore,
the findings of Wang and Enilov (2020) suggest that COVID-19 was able to establish a
dominant short-term influence on the stock movement in financial markets, and it appears
that it has the most significant effect on the largest advanced economies in the world.

The COVID-19 pandemic appeared to have a stronger effect on American and Euro-
pean stock markets compared to Asian stock markets. Despite the fact that in February
2020 China’s markets demonstrated a high level of uncertainty (measured by standard
deviation), it decreased substantially in March 2020. At the same time, the US market
volatility (measured by standard deviation) in March 2020 appeared to be nearly four times
higher than in February 2020 (Zhang et al. 2020). Consumer spending in the Euro Area
decreased from EUR 1532.09 billion to EUR 1463.141 billion in the first quarter of 2020
(Eurostat Database). Furthermore, after most of the Eurozone countries imposed strict
quarantine and citizens were isolated in their houses, consumer spending decreased to EUR
1282.21 billion in the second quarter of 2020. In addition, the Eurozone economy’s gross
domestic product shrank by 11.8% in the second quarter, whereas in the second quarter of
2019 it was increasing by 0.1% (Trading Economics 2020). Nevertheless, in the third quarter
of 2020 “The Eurozone economy grew by 12.6 percent in the three months to September
2020, recovering from a record slump of 11.8 percent in the previous period and compared
with early estimates of a 12.7 percent advance. It was the steepest pace of expansion since
1995” (Trading Economics 2020). These unprecedented circumstances led to the growth
of scientific studies (for example, Frezza et al. 2020; Klose and Tillmann 2021; Bonaccolto
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et al. 2019; Nieto and Rubio 2020; Ahmar and del Val 2020; and others) concentrating on
European stock markets and their reaction to the spread of the COVID-19 pandemic.

Using the multifractional Brownian motion as a model of the price dynamics, Frezza
et al. (2020) analyzed the influence of the COVID-19 pandemic on the efficiency of
15 European financial markets; the pattern before and after the two pandemic crashes
was estimated; the results revealed that European markets’ recovery of efficiency lasted not
for long and, in accordance with the model, the volatility is still too high to be compatible
with market efficiency. Bonaccolto et al. (2019) provided some evidence of an increase in
the conversion risk for France and Italy since the beginning of January 2020. According
to Nieto and Rubio (2020), analysis of the Spanish stock market revealed that, due to the
COVID-19 pandemic, IBEX 35 stock index decreased significantly, and volatility increased
to levels similar to the Great Recession (Nieto and Rubio 2020). Thus, rising uncertainty
worldwide and an increase in risk aversion formed the behavior of financial markets during
the first two quarters of the year 2020. Nevertheless, Ahmar and del Val (2020) determined
that the Spanish stock market began to stabilize on the 24 March 2020.

A number of studies (for example, Fassas 2020; Kanapickiene et al. 2020; Albulescu
2020; Huynh et al. 2021; Panyagometh 2020) analyze the impact of the spread of the
COVID-19 pandemic on the sentiment of financial market participants as well as on a broad
economic sentiment. For example, Kanapickiene et al. (2020) analyzed the relationship
between pandemic and economic sentiment and determined that customer sentiment was
not so volatile as business sentiment. The results of Albulescu’s (2020) study demonstrated
that VIX, the so-called “fear factor”, showing overall uncertainty in financial markets,
significantly increased at the beginning of the COVID-19 pandemic. Huynh et al. (2021)
analyzed investor sentiment in the face of the COVID-19 pandemic and pointed out that
such countries as the United Kingdom, China, the United States, and Germany experienced
sentimental shocks; moreover, these shocks were transmitted to other markets. Those
shocks were also confirmed by the study conducted by Panyagometh (2020), which also
indicated a negative reaction of Thailand’s stock market. Fassas (2020) analyzed connect-
edness across the variance risk premium in both developed and emerging equity markets
and revealed that, due to the COVIDI-19 pandemic, the interconnectedness of investor
sentiment, as well as the degree of risk aversion, increased.

Finally, it is important to mention that the impact of the COVID-19 pandemic on
financial markets has led to changes in the efficiency of standard economic policy mea-
sures. For example, using the method of panel analysis for European countries, Klose and
Tillmann (2021) determined that: (i) announcements of policy initiatives and regulation
adjustments positively assisted some countries and led to a slight increase in stock prices;
(ii) the increasing number of COVID-19 cases raised bond yields, showing deteriorating
investor expectations; (iii) announcements of national liquidity assistance programs and
national fiscal policy add input in rising the bond yields; (iv) purchase programs of the
central bank led to raised stock prices and reduced bond yields; and (v) countries which
are affected by increasing the growth of COVID-19 cases could face an increase in bond
yields on days of a fiscal policy announcement, whereas the same announcement in less
affected countries keeps yields unchanged. Wei and Han (2021), using the sample of
37 severely affected countries, estimated the impact on the transmission of monetary policy
to financial markets in the face of the COVID-19 pandemic and revealed that, during the
2020 COVID-19 pandemic period, both conventional and unconventional monetary policy
had significant effects on the financial markets, including exchange rate, governmental
bond, CDS markets, and stocks. However, unconventional monetary policies were more
effective, rather than conventional policies, since they can affect the stock, exchange rate,
and markets to some degree.

Further, the design of our research is discussed.

67



Economies 2022, 10, 3

3. Research Methodology

3.1. Data Selection

As mentioned in previous sections, seeking to achieve the main purpose of this
research, i.e., to assess the impact of the COVID-19 pandemic on the European stock
markets, the stock markets of Italy and Spain are selected for further research.

As is stated by Borri (2020), Italy is assumed to be one of the first European economies
struck by the COVID-19 pandemic, as well as one of the most severely affected. Health
crisis, the strict lock-down, and unsuspected virus spread for 4 months led to economic
and financial problems. Equity markets dropped, first, by roughly 35% in Italy and the
rest of the Eurozone; interventions of the central banks at least partially helped to limit
uncertainty in financial markets; however, while the United States stock markets regained
their potential almost fully later in 2020, the Eurozone and specifically Italy’s market
remained about 15% lower than at the beginning of 2020 (Borri 2020).

Henriquez et al. (2020) noted that the Spanish stock market was also significantly hit
by the COVID-19 pandemic: a significant decrease in the IBEX 35 stock index has been
recorded since January 2020. However, in mid-June 2020, a significant increase appeared
due to the credit loans for the tourism sector, which played an important role in Spain’s
economy (Instituto Nacional de Estadistica 2020).

As mentioned in the introductory section, unlike previous studies, this research aims
to evaluate the impact of the COVID-19 pandemic on Italy (FTSE MIB 40) and Spain
(IBEX 35) stock exchange indexes during the two waves of pandemic and the recovery
period between them (see Figure 1a,b). The first period is dated from 1 March 2020 to
31 May 2020, and is selected to represent the beginning or so-called first wave of the spread
of the COVID-19 pandemic: from the beginning of March 2020, active cases of COVID-19
started rapidly rising in Italy and Spain, whereas at the end of May it stabilized to numbers
similar to those seen at the beginning of March; thus, according to researchers, it was cited
as the first wave of the COVID-19 pandemic. The second period is dated from 1 June 2020
to 31 August 2020, and is selected to represent the so-called quiet period after the beginning
of the first wave of a pandemic: during the summer of 2020, both Italy and Spain had a
stable and controlled situation without any drastic fluctuations in active cases of COVID-19;
therefore, this period was established as a recovery period. Finally, the third period is dated
from 1 September 2020 to 30 November 2020, and is selected to represent the second wave
of the spread of the COVID-19 pandemic: during this period, the new confirmed cases of
COVID-19 raised to new records in both countries, leading people to believe that the second
pandemic wave was defined. After the summer 2020 season, both The Ministry of Health
in Spain and The Ministry of Health in Italy (Sen 2020) governmental entities released
public statements that one way or another the second wave of the COVID-19 pandemic
would take place in the upcoming autumn months. Therefore, Period 3 is analyzed to
reveal market reaction during the beginning and middle stages of the second wave of the
COVID-19 pandemic. Unlike the research of Ramelli and Wagner (2020) (see Section 2), our
research covers longer data series and allows for employing different methods of analysis.

The spread of the COVID-19 pandemic had a tremendous impact on both Italy and
Spain during the 1st period (1 March to 31 May 2020): on the one hand, Italy’s financial
and health sectors were unprepared for such disaster; on the other hand, the uncontrolled
spread of the COVID-19 virus in Spain began later on. That being the case, it is very
interesting to analyze and compare how Italian and Spanish stock exchange indexes reacted
to the pandemic.

Further, the methods used to analyze this reaction are discussed.
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(a) (b) 

Figure 1. Number of daily confirmed COVID-19 cases in Italy (Panel a) and Spain (Panel b) in
2020. Source: compiled by the authors on the basis of Our World in Data Coronavirus Pandemic
(COVID-19) database. Note: M3 = March; M4 = April; M5 = May; M6 = June; M7 = July; M8 = August;
M9 = September; M10 = October; M11 = November; for variable abbreviations, see Table 1.

3.2. Research Design

As was mentioned in the previous section, numerous studies analyze the impact
of the COVID-19 pandemic on different national or regional stock markets, as well as
on the global stock market. Analysis of the methods used in these studies (for example,
Zhang et al. 2020; Sansa 2020; Ashraf 2020; Wang and Enilov 2020; Chikri Hassan et al.
2020; Klose and Tillmann 2021; Ciner 2021; Dias et al. 2020; Ahmar and del Val 2020;
Kanapickiene et al. 2020; Lee 2020; and others) revealed that: (i) simple linear regression
models estimating the relationship between independent and dependent variables are
one of the most popular methods to assess the impact of the COVID-19 pandemic (Zhang
et al. 2020; Sansa 2020; Ashraf 2020; Lee 2020); (ii) panel models are also used for these
estimations (Wang and Enilov 2020; Klose and Tillmann 2021); (iii) vector autoregression
(VAR) models and VAR-based impulse response functions are employed to investigate
the response of financial markets to the spread of the pandemic (Shahzad et al. 2021;
Ahundjanov et al. 2020; Beirne et al. 2020; Brueckner and Vespignani 2020; Milani 2021;
Thakur 2020; Xu 2021); (iv) GARCH models are widely applied to assess the stock market
(return) volatility in the face of the pandemic (Gherghina et al. 2021; Chaudhary et al. 2020;
Duttilo et al. 2021; Endri et al. 2020); (v) and, finally, other regression techniques (such
as NARDL, Detrended Fluctuation Analysis and Detrended Cross-Correlation Analysis,
Lasso penalized regression, Arima and SutteArima) are also popular (Chikri Hassan et al.
2020; Dias et al. 2020; Ciner 2021; Ahmar and del Val 2020).

Our research itself consists of three main stages, which are further discussed briefly.
In Stage 1, the regression model is employed to investigate the possible effect of the

spread of the COVID-19 pandemic on the Italian and Spanish stock markets. Thus, as is
done in similar studies in the field (for example, Albulescu 2020; Zhang et al. 2020; Klose
and Tillmann 2021; Sansa 2020; Kanapickiene et al. 2020; Ashraf 2020; and others), in our
research, the method of simple OLS (bivariate) regression is chosen as it can efficiently
examine the relationship between stock indices and COVID-19 confirmed cases. Simple
OLS (bivariate) regression models are created for each period and each country.

It is important to mention that different studies use different COVID-19-related
variables, for example, the number of affected countries (Albulescu 2020), the cumula-
tive number of total cases of COVID-19 infection (Ashraf 2020; Al-Awadhi et al. 2020;
Zhang et al. 2020; Czech et al. 2020) and the daily number of cases of COVID-19 infection
(Albulescu 2020; Zaremba et al. 2020). Following the recent studies, to reach the main aim
of the research, we select the number of newly confirmed cases of COVID-19 infection and
the growth rate of this number as an independent variable because we aim to assess how
markets respond to the changing situation daily.

As dependent variables, two indexes: the FTSE MIB 40 index (Milano Indice di Borsa)
representing the Italian stock market and the IBEX 35 index (Índice Bursátil Español)
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representing the Spanish stock market, were selected. Natural logarithms of indexes are
used for further analysis.

The FTSE MIB 40 (Milano Indice di Borsa) was selected because it is the national Italian
stock exchange index, which consists of the 40 top traded stock classes. Moreover, it is a
volatile index that frequently sees large moves and double-digit annual changes. According
to AvaTrade (2021), FTSE MIB 40 includes powerful multi-national companies such as
ENI Group, STMicroelectronics, and Fiat Chrysler, along with domestic Italian companies.
Thus, the index can be used as an estimate of the overall Italian economy. IBEX 35 (Índice
Bursátil Español) was chosen as it represents 35 of the largest Spanish companies, such as
Repsol (oil/gas), Santander (finance/banking), and others (AvaTrade 2021). Thus, the IBEX
35 index can be seen as one of the indicators of the overall view of the Spanish stock market
condition. For GARCH model indexes (see Section 4.3), we use the daily return of selected.

Seeking to assess the robustness of the relationship analyzed, the control variable is
also included in the specifications of our models. In this research, the CBOE Volatility Index
(VIX) was used as a financial benchmark tracking stock market volatility (on the basis of
S&P500 Index option prices). This index was chosen as it measures the expected volatility
(market expectations) of the U.S. equity market. According to Moran and Liu (2020), VIX is
usually negatively correlated with price movements of the stock indexes, and, in periods of
sharp decline in stock markets, it tends to rise. Grima et al. (2021) used the VIX index to
assess the effect of daily new cases and deaths caused by COVID-19 on major stock markets,
and Shankar and Dubey (2021) included VIX as a control variable in the model assessing
the impact of the COVID-19 pandemic on the Indian stock market. Baek et al. (2020) also
included VIX as a regressor in models measuring the impact of COVID-19 related news on
US stock market volatility.

Seeking to check the stationarity of selected variables and their suitability for regression
models, before constructing regression models, the unit-root test is conducted and the
results of the Augmented Dickey–Fuller test (ADF) are evaluated (data are differenced if
necessary) (the ADF test was conducted using a constant, lag length selected using the
Schwarz information criterion, max lags = 14). After constructing OLS regression models,
they are checked for the heteroscedasticity and residuals—the ARCH effect is tested using
the ARCH-LM test (lag length q = 1). In the presence of the ARCH effect, the robust
Heteroskedasticity and Autocorrelation Consistent Covariance Method (HAC) is employed
and heteroscedasticity-corrected models are created.

In Stage 2, we employ impulse response functions to identify and assess the response
of selected index values to the spread of the COVID-19 pandemic. As is done in the studies
of Mzoughi et al. (2020) and Brueckner and Vespignani (2020), we use VAR-based impulse
response functions. After all variables are checked for stationarity in Stage 1 (Augmented
Dickey–Fuller test), VAR models are constructed when it is meaningful. Lag selection in
VAR models is made using Aikake, Schwarz, and Hannan–Quinn information criteria.
Finally, using previously described COVID-19-related (as an impulse) and stock-market-
related (as a response) variables, we construct impulse response and accumulated impulse
response functions.

Finally, in Stage 3, taking into account that the HAC method may not fully correct the
influence problems induced by the ARCH effect, we have additionally decided to estimate
the GARCH model to assess the impact of the COVID-19 pandemic on the volatility of
Italian and Spanish stock markets. We apply the generalized autoregressive conditional
heteroscedasticity (GARCH) approach as it is in previous studies (Gherghina et al. 2021;
Chaudhary et al. 2020; Duttilo et al. 2021; Endri et al. 2020). It should be noted that the
GARCH model is constructed only in the case of the presence of the ARCH effect (after the
ARCH-LM test). We employ the GARCH (1,1) model as a standard and most widely used
GARCH-type model. At first, we calculate the daily returns of FTSE MIB 40, and IBEX 35
indexes are calculated using the following formula (natural logarithm difference approach)
(Chaudhary et al. 2020):

Ri,t = ln (
Pi,t

Pi, t−1
) (1)
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where: Ri,t corresponds to the daily return on index i at time t; Pi,t corresponds to the daily
closing price of index i at time t; and Pi,t−1 corresponds to the daily closing price of index i
at time t − 1.

In case the data series demonstrates heteroscedasticity, they are modeled using the
GARCH (1,1) model. In line with Chaudhary et al. (2020) and taking into account that we
use the COVID-19-related variable (number of daily new cases of infection) as an exogenous
variable in the GARCH model, our model can be described as follows:

Conditional Mean Equation

yt = μ + λ1COVIDt + λ2VIXt + εt (2)

Conditional Variance Equation

h2
t = ω + α1ε2

t−1 + β1h2
t−1 (3)

where: yt corresponds to the conditional mean; ht corresponds to the conditional variance;
μ and ω—constant terms; εt—error term of the mean equation; α1 and β1—coefficients of
the ARCH and GARCH terms.

Moreover, seeking to complement the results of analysis, the average and percentage
changes of index values and their volatility (measured as the average of the monthly
standard deviation of index return) are calculated for each country and each of the three
periods. Daily data are used. The increase in the standard deviation allows for assuming
the increase in volatility in the stock market.

The data of daily COVID-19 cases in Italy and Spain are retrieved from the Our World
in Data Coronavirus Pandemic (COVID-19) database, and the data of selected stock indexes
are retrieved from the Bloomberg database (research variables are summarized in Table 1).
Collected data are organized and analyzed using the quantitative method technique and
application of Eviews11 software package.

Table 1. Research variables and abbreviations.

Variable

Abbreviation Full Name Source

Dependent variables

lnFTSEMIB40t
Natural logarithm of Milano Indice di

Borsa—Italian stock market index value Bloomberg database

lnIBEX35t
Natural logarithm of Índice Bursátil

Español—Spanish stock market index value
Bloomberg database

Ret.FTSEMIB40t
Daily return of Milano Indice di Borsa—Italian

stock market index Bloomberg database

Ret.IBEX35t
Daily return of Índice Bursátil

Español—Spanish stock market index
Bloomberg database

Independent variables

grNCITt
Growth of the number of new daily confirmed

cases of COVID-19 infection in Italy
Our World in Data Coronavirus
Pandemic (COVID-19) database

grNCSPt
Growth of the number of new daily confirmed

cases of COVID-19 infection in Spain
Our World in Data Coronavirus
Pandemic (COVID-19) database

NCITt
New daily confirmed cases of COVID-19

infection in Italy
Our World in Data Coronavirus
Pandemic (COVID-19) database

NCSPt
New daily confirmed cases of COVID-19

infection in Spain
Our World in Data Coronavirus
Pandemic (COVID-19) database

Control variable

VIXt CBOE Volatility Index Bloomberg database
Source: compiled by the authors.

Further, the main results of our research are presented.
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4. Results and Discussion

In this section, the dynamics of Italian and Spanish stock market indexes are analyzed,
and the impact of COVID-19 on Italian and Spanish stock markets is evaluated.

4.1. Trends of Italian and Spanish Stock Markets

In the case of Italy, the COVID-19 pandemic had the biggest effects in Europe on
countries’ economies and financial markets during the first two quarters of 2020. By the
end of December 2020, more than two million (World Meters 2021) got sick with the virus.

From Figure 1a, it is possible to conclude that the pandemic affected the country in
two waves: the first wave spread from March 2020 to May 2020; the second one started
from October 2020 and it is still ongoing. While the country was in lockdown, which did
help to decrease the new cases of infection, the quarantine had severe consequences for
economic effect, for example, the gross domestic product (GDP) in Italy shrunk by 13%
by the end of the second quarter of 2020, making it was one of the largest drops in the
country’s history (see Figure 2a).

(a)            (b) 

Figure 2. GDP growth rate in Italy (Panel a) and Spain (Panel b) in 2020. Source: compiled by the
authors on the basis of Trading Economics 2020.

Spain was the second most affected country in Europe by COVID-19 during the first
pandemic wave. According to the graph below (see Figure 1b), there were more than one
and a half million confirmed coronavirus cases in Spain up until December 2020. During
the first lockdown, the GDP growth rate in Spain shrunk by 17.8%, which is 4.8% more
than in Italy. However, in the third quarter, the rate increased by 16.7% (see Figure 2b), and
increasing consumer spending contributed significantly to the GDP.

The dynamics of selected Italian and Spanish stock market indexes during the whole
period (covering Periods 1–3, 1 March 2020–30 November 2020) are provided in Figure 3a,b.
At the end of the 1st quarter of the year 2020, when the spread of the COVID-19 pandemic
was observed in Europe as well, the European stock markets experienced a sudden and
strong shock. As it can be seen from Figure 3, the Italian and Spanish stock markets were no
exception either—the significant negative shift in terms of index value can be observed in
March 2020. Moreover, FTSE MIB 40 fell by 11% on the 9 March, while IBEX 35 fell by 14% on
12 March; this was recorded as the highest drop in history for one day (Camarero 2020).

However, after a significant negative shift, observed in the 1st quarter of 2020, Italian
and Spanish stock markets regained an upward trend. The second wave of the COVID-19
pandemic was followed by a decrease in index values at the beginning of the 4th quarter of
2020; however, this decline was temporary in nature, and markets adjusted much faster
than during the first wave of the pandemic.

Further, the impact of the spread of the COVID-19 pandemic is assessed.
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(a) (b) 

Figure 3. Dynamics of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) indexes, 1 March 2020–30
November 2020. Source: compiled by the authors on the basis of Bloomberg database data. Note:
M1 = January; M2 = February; M3 = March; M4 = April; M5 = May; M6 = June; M7 = July; M8 = August;
M9 = September; M10 = October; M11 = November; for variable abbreviations, see Table 1.

4.2. Assessment of the Impact of the COVID-19 Pandemic on Italian and Spanish Stock Markets
4.2.1. OLS Regression and Heteroscedasticity-Corrected Models

As a starting point, it was attempted to assess the impact of the spread of the COVID-
19 pandemic on Italian and Spanish stock markets using simple bivariate (OLS) regression
models. Descriptive statistics of OLS regression model variables are provided in Table 2.

Table 2. Descriptive statistics of OLS regression model variables.

GrNCITt GrNCSPt LnFTSEMIB40t LnIBEX35t VIXt

Mean 0.071 0.231 9.849 8.867 32.639
Median 0.075 0.106 9.873 8.854 28.135

Maximum 4.106 2.811 10.015 9.095 82.690
Minimum −2.493 −0.807 9.608 8.717 20.570
Std. Dev. 0.511 0.708 0.084 0.066 11.939
Skweness 2.237 1.110 −0.580 0.904 2.047
Kurtosis 26.066 4.246 3.041 4.095 7.129

Jarque-Bera 4416.534 48.610 10.844 35.949 267.637
Probability 0.000 0.000 0.000 0.000 0.000

Sum 13.650 41.615 1901.000 1711.416 6201.470
Sum Sq. Dev. 49.852 89.755 1.361 0.846 26,939.98
Observations 192 192 193 193 190

Source: compiled by the authors. Note: Std. Dev.—Standard Deviation; for variable abbreviations, see Table 1.

The results of the Augmented Dickey–Fuller test are presented in Table 3. As can be
seen from the table, in the case of selected variables the hypothesis of the presence of a unit
root can be rejected, i.e., variables are stationary and can be used in further analysis. Two
variables (VIXt and NCSPt) appeared to be not stationary in level; thus, in further research,
they are used in differences.

Further primary OLS regression models are constructed for each pair of dependent and
independent variables and each period (including the whole period). After constructing
OLS regression models, they are checked for the heteroscedasticity and residuals using the
ARCH-LM test. The results of this test are provided in Table 4.

As can be seen from Table 4, the hypothesis of ARCH effect not existing is rejected,
i.e., the presence of the ARCH effect is confirmed. Taking this into account, the HAC
is employed, and heteroscedasticity-corrected models are created (both primary OLS
regression models and heteroscedasticity-corrected models are provided in Tables 5–8).
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Table 3. Results of unit-root (Augmented Dickey–Fuller) test.

Variable Augmented Dickey–Fuller Test Statistic 1% Level 5% Level 10% Level

LnFTSEMIB40t −5.039 ** −4.008 −3.434 −3.141
LnIBEX35t −4.207 ** −4.008 −3.434 −3.141
GrNCITt −7.516 ** −4.008 −3.434 −3.141
GrNCSPt −4.419 ** −4.020 −3.440 −3.144
VIXt −2.149 −3.466 −2.877 −2.575
D(VIXt) −19.944 ** −3.466 −2.877 −2.575
R.FTSEMIB40t −15.140 ** −3.465 −2.877 −2.575
R.IBEX35t −14.702 ** −3.465 −2.877 −2.575
NCITt −6.475 ** −3.465 −2.878 −2.576
NCSPt −0.325 −3.480 −2.883 −2.578
D(NCSPt) −4.054 ** −3.476 −2.882 −2.578

Source: compiled by the authors. ** 99% c.l. Note: for variable abbreviations, see Table 1.

Table 4. Results of heteroscedasticity test: ARCH effects.

Dependent Variable Whole Period

lnFTSEMIB40t F-statistic 573.915 Prob. F(1,189) 0.000 **
Obs*R-squares 140.272 Prob. Chi-Square(1) 0.000 **

lnIBEX35t F-statistic 1424.338 Prob. F(1,166) 0.000 **
Obs*R-squares 150.464 Prob. Chi-Square(1) 0.000 **

Period 1

lnFTSEMIB40t F-statistic 167.865 Prob. F(1,61) 0.000 **
Obs*R-squares 46.208 Prob. Chi-Square(1) 0.000 **

lnIBEX35t F-statistic 254.742 Prob. F(1,50) 0.000 **
Obs*R-squares 43.468 Prob. Chi-Square(1) 0.000 **

Period 2

lnFTSEMIB40t F-statistic 48.663 Prob. F(1,61) 0.000 **
Obs*R-squares 27.956 Prob. Chi-Square(1) 0.000 **

lnIBEX35t F-statistic 78.415 Prob. F(1,61) 0.000 **
Obs*R-squares 35.434 Prob. Chi-Square(1) 0.000 **

Period 3

lnFTSEMIB40t F-statistic 11.457 Prob. F(1,55) 0.001 **
Obs*R-squares 9.826 Prob. Chi-Square(1) 0.002 **

lnIBEX35t F-statistic 11.527 Prob. F(1,49) 0.001 **
Obs*R-squares 9.713 Prob. Chi-Square(1) 0.002 **

Source: compiled by the authors. ** 99% c.l., * multiplication sign. Note: for variable abbreviations, see Table 1.

As can be seen from Table 5, consistent with the results of previous studies (see
Section 2), VIX was confirmed to have a statistically significant negative effect on the
values of selected stock indexes. The results in Table 5 also allow us to state that neither
OLS regression models nor heteroscedasticity-corrected models have shown a statistically
significant impact of the spread of the COVID-19 pandemic on the values of FTSE MIB 40
and IBEX 35 indexes. Moreover, such analysis does not allow one to assess differences of
market response at different stages of the spread of a pandemic, which is why, if one is
seeking to examine this effect in greater depth, the analysis of market reactions at separate
stages or periods is necessary (the results of which can be seen in Tables 6–8).

Interestingly, both OLS regression and heteroscedasticity-corrected models have re-
vealed a positive market reaction to the growth of new daily cases of COVID-19 in the case
of Italy in Period 1, even under the control of the selected control variable; the effect of WIX
appeared to be negative (Table 6).
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Table 5. Results of regression analysis for FTSE MIB 40 and IBEX 35 (whole period—1 March 2020–30
November 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

lnFTSEMIB40t

C 10.023 0.011 884.923 0.000 **
grNCITt 0.007 0.008 0.909 0.364

VIXt −0.005 0.0003 −16.534 0.000 ** 0.595 189

lnIBEX35t

C 8.936 0.013 669.193 0.000 **
grNCSPt 0.003 0.007 0.536 0.593

VIXt −0.002 0.0003 −5.649 0.000 ** 0.156 177

Heteroscedasticity-corrected models

lnFTSEMIB40t

C 10.023 0.017 602.429 0.000 **
grNCITt 0.007 0.007 1.038 0.301

VIXt −0.005 0.0004 −12.255 0.000 ** 0.595 189

lnIBEX35t

C 8.937 0.020 437.532 0.000 **
grNCSPt 0.003 0.007 0.408 0.684

VIXt −0.002 0.001 −4.098 0.000 ** 0.156 177
Source: compiled by the authors. ** 99% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics; R sq. = R
squared; Observ. = Observations; for variable abbreviations, see Table 1.

Table 6. Results of regression analysis for FTSE MIB 40 and IBEX 35 (Period 1—1 March 2020–
29 May 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

lnFTSEMIB40t

C 9.894 0.024 413.009 0.000 **
grNCITt 0.04 0.021 2.012 0.049 *

VIXt −0.003 0.001 −5.963 0.000 ** 0.378 64

lnIBEX35t

C 8.914 0.032 275.989 0.000 **
grNCSPt 0.015 0.013 1.122 0.267

VIXt −0.002 0.001 −2.484 0.016 * 0.122 56

Heteroscedasticity-corrected models

lnFTSEMIB40t

C 9.894 0.035 281.746 0.000 **
grNCITt 0.04 0.040 2.011 0.049 *

VIXt −0.003 0.001 −4.787 0.000 ** 0.378 64

lnIBEX35t

C 8.914 0.045 197.004 0.000 **
grNCSPt 0.015 0.016 0.904 0.369

VIXt −0.002 0.001 −2.194 0.000 ** 0.122 56
Source: compiled by the authors. ** 99% c.l., * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.
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Table 7. Results of regression analysis for FTSE MIB 40 and IBEX 35 (Period 2—1 June 2020–
31 August 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

lnFTSEMIB40t

C 9.964 0.014 711.051 0.000 **
grNCITt −0.001 0.003 −0.358 0.722

VIXt −0.003 0.001 −5.210 0.000 ** 0.305 65

lnIBEX35t

C 8.831 0.023 378.534 0.000 **
grNCSPt −0.0002 0.005 −0.054 0.966

VIXt 0.002 0.001 2.578 0.012 * 0.098 65

Heteroscedasticity-corrected models

lnFTSEMIB40t

C 9.965 0.019 514.795 0.000 **
grNCITt −0.001 0.002 −0.649 0.519

VIXt −0.003 0.001 −4.080 0.000 ** 0.304 65

lnIBEX35t

C 8.832 0.029 307.589 0.000 **
grNCSPt −0.0003 0.004 −0.701 0.943

VIXt 0.002 0.001 2.366 0.021 * 0.098 65
Source: compiled by the authors. ** 99% c.l., * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.

Table 8. Results of regression analysis for FTSE MIB 40 and IBEX 35 (Period 3—1 September 2020–30
November 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

lnFTSEMIB40t

C 10.184 0.028 359.197 0.000 **
grNCITt −0.027 0.022 −1.216 0.229

VIXt −0.011 0.001 −10.268 0.000 ** 0.672 60

lnIBEX35t

C 9.202 0.041 226.248 0.000 **
grNCSPt −0.007 0.009 −0.689 0.494

VIXt −0.012 0.001 −8.409 0.000 ** 0.573 56

Heteroscedasticity-corrected models

lnFTSEMIB40t

C 10.184 0.050 203.434 0.000 **
grNCITt −0.027 0.015 −1.717 0.091 ˆ

VIXt −0.011 0.002 −6.144 0.000 ** 0.672 60

lnIBEX35t

C 9.203 0.082 112.302 0.000 **
grNCSPt −0.007 0.006 −1.060 0.294

VIXt −0.012 0.003 −4.366 0.000 ** 0.573 56
Source: compiled by the authors. ** 99% c.l., ˆ 90% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.

Quite a different situation can be observed in Period 2 (Table 7) when the effect of the
control variable, VIX, turned to be positive, and no statistically significant reaction to the
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spread of the COVID-19 pandemic can be observed. After the primary shock in Period 1,
the uncertainty in the market decreased.

The analysis of the results of both OLS regression models and heteroscedasticity-
corrected models for Period 3 does not reveal the statistically significant impact of the
COVID-19 pandemic on the Spanish stock market. However, in Period 3 or the onset of
the second wave of the pandemic, the growth of new daily reported cases of the infection
appeared to have a statistically significant impact on Italy’s stock market (see Table 8), but
only at 90% confidence level. Since the uncertainty in the equity markets increased again,
the impact of VIX has proved to be negative on both Italy’s and Spain’s stock markets.

Since the results of this stage do not provide clear evidence of pandemic impact on
stock markets, we seek to determine the short-term response of selected indexes repre-
senting Italy’s and Spain’s stock markets to the spread of the COVID-19 pandemic using
impulse response functions.

4.2.2. VAR-Based Impulse Response Functions

As a starting point, the baseline VAR models, using one dependent and one inde-
pendent variable mentioned in the previous section, are employed. The results of VAR
estimation are provided in Appendices A, C, E and G, while lag selection criteria can be
seen in Appendices B, D, F and H. Based on these VAR models, the impulse response
functions as well as accumulated impulse response functions are created (Figures 4–7). The
analysis of these figures allows us to make certain assumptions regarding the direction,
strength, and duration of the primary response of FSTE MIB 40 and IBEX 35 indexes in the
face of the COVID-19 pandemic.
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Figure 4. Response of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) indexes to the spread of
the COVID-19 pandemic (whole period). Source: compiled by the authors. Note: for variable
abbreviations, see Table 1.

Figure 4 shows the dynamic effects of the growth of COVID-19 cases on the FSTE
MIB 40 and IBEX 35 indexes taking into account the whole period. As can be seen, the
impulse response functions constructed for the whole period indicate the primary negative
response of both FSTE MIB 40 and IBEX 35 indexes in the face of the COVID-19 pandemic.
Nevertheless, this response tends to weaken over time and approaches close to zero on day
30. However, the accumulated response appeared to be increasingly negative.

This allows us to assume that the stock markets of Italy and Spain were negatively
affected during the early spread of the COVID-19 pandemic. As is stated by World Bank,
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both Italy and Spain were unprepared for such a massive pandemic; thus, the rapid spread
of the COVID-19 pandemic had led to lockdown all across Italy and Spain. According
to Sanfelici (2020), even though the rapid actions of the government of Italy were taken,
the health crisis and lack of planning and communication resulted in policy framework
chaos. The first gradual lockdown in Italy was in order on the 23 February, whereas in
Spain this was only on the 29 March after the outbreak of the official death toll in Italy,
which surpassed that of mainland China (Davies 2020).

  

  
(a) (b) 

Figure 5. Response of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) indexes to the spread of the
COVID-19 pandemic (Period 1—1 March 2020–31 May 2020). Source: compiled by the authors. Note:
for variable abbreviations, see Table 1.

  

  
(a) (b) 

Figure 6. Response of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) indexes to the spread of the
COVID-19 pandemic (Period 2—0 June 2020–30 August 2020). Source: compiled by the authors. Note:
for variable abbreviations, see Table 1.
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(a) (b) 

Figure 7. Response of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) indexes to the spread of the
COVID-19 pandemic (Period 3—1 September 2020–30 November 2020). Source: compiled by the
authors. Note: for variable abbreviations, see Table 1.

Figure 5 shows the dynamic effects of the growth of COVID-19 cases on the FSTE MIB
40 and IBEX 35 indexes taking into account Period 1, i.e., the first stage of the pandemic.

As can be seen from Figure 5, the primary response to the COVID-19 pandemic is
of inconstant strength and nature; moreover, it slightly differs depending on the country
analyzed. In the case of the Italian stock market, the primary response is negative but
inconstant, while the accumulated response is negative. In the case of the Spanish stock
market, both primary response and accumulated response are close to zero on day 1 and
start to fluctuate later on.

Figure 6 shows the dynamic effects of the growth of COVID-19 cases on the FSTE MIB
40 and IBEX 35 indexes taking into account Period 2, i.e., the recovery period.

As can be seen from Figure 6, the market reaction during Period 2 differs from the
reaction in Period 1 in both Italy and Spain. (i) The initial response of the FTSE MIB 40 index
to the spread of the COVID-19 pandemic appeared to be clearly positive, while the initial
response of the IBEX 35 index is clearly negative; however, in both cases, the primary
response tends to weaken over time and approaches zero in day 20 and 28, respectively.
(ii) The accumulated response also differs depending on the country—in the case of Italy, it
is positive, while in the case of Spain—negative.

Period 2 can be characterized as the summer season in which the recovery and prepa-
rations for the predicted second wave were implied and executed by the governments.
During Period 1, Italy had in total 231,869 confirmed cases of COVID-19, while in Period
2 numbers drastically decreased to 36,217 (a decrease of 84.38%). At the same time, the
situation in Spain was slightly different: in Period 1, the total number of confirmed cases
of COVID-19 was 239,434, and in Period 2 this was 223,379 (a decrease of only 6.71%).
Therefore, the results for Period 2 still show a negative impact in the case of Spain.

Different situations in Italy and Spain can be explained by several facts. First of all,
during the summer period, Italy’s health system was rebuilt and the COVID-19 testing was
quite successful; initially one of the most virus-affected countries, Italy managed to become
one of the most successful examples compared to other countries during June, July and
August of 2020. Secondly, Italy was one of the first countries that implemented the regional
lockdowns around the country; according to Cartabellotta, President of the GIMBE health
foundation (Ians 2021), the mobile hospitals had a major impact on the improvements
rather than just using the hospital buildings; moreover, according to the Draghi, the Prime
Minister of Italy (Ians 2021), the country’s vaccine rollout strategy was efficient. Thirdly,
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Spain faced the COVID-19 pandemic later than Italy; furthermore, the installments of
mobile hospitals and virus-controlling strategies also took more time in the later dates
in comparison with Italy. Thus, it is possible to conclude that during Period 2, Italy not
only reduced its number of confirmed cases of COVID-19 but also demonstrated a sharper
recovery of the stock market than Spain. The successful implementation of the government
strategies and policies brought effective results, and the research results (Figures 5 and 6)
also contribute to the evidence.

Figure 7 shows the dynamic effects of the growth of COVID-19 cases on the FSTE MIB
40 and IBEX 35 indexes, taking into account Period 3, i.e., the onset of the second wave of
the pandemic.

As is seen from Figure 7, the impulse response functions constructed for Period 3
indicate both primary and accumulated negative response of both FSTE MIB 40 and IBEX
35 indexes in the face of the COVID-19 pandemic; moreover, this response is of a much
more constant nature than in previous periods.

Taking this into account, it can be said that the analysis of VAR-based impulse response
functions revealed the non-zero response of selected stock market indexes to the spread
of the COVID-19 pandemic. Moreover, this response varies in direction, strength, and
duration depending on the country and period analyzed.

4.2.3. GARCH Models

Further, the impact of the COVID-19 pandemic is being analyzed using the GARCH
model and using the index return volatility approach.

Figure 8 shows the daily values of FTSE MIB 40 and IBEX 35 index returns calculated
using Equation (1). As can be seen from the figure, the returns at the very beginning and
the very end of the whole period analyzed are much more volatile than in the rest of the
period.

Descriptive statistics of selected dependent (index return) and independent (COVID-19
cases) variables are provided in Table 9.

The data are further checked for stationarity. The results of the Augmented Dickey–
Fuller test are presented in Table 3. As can be seen from Table 9, the returns of selected
indexes are negatively skewed, i.e., demonstrating left-sided asymmetry. The density plots
for daily logarithm returns are shown in Figure 9.

The quantile–quantile plots of logarithm return of selected indexes are shown in
Figure 10. As can be seen from the figure, the distribution of returns of selected indexes
differs from the normal (theoretical) distribution.

After checking for the ARCH effect (Appendix M), we can conclude that, in the case of
the return of selected indexes, the ARCH effect is present only in the whole period. As the
presence of the ARCH effect can be considered a precondition for the development of the
GARCH model, the HAC method is employed and GARCH models are created only for
the previously mentioned case, i.e., the whole period, in which the ARCH effect is observed
(results of GARCH estimations are provided in Table 10). For other pairs of variables, only
OLS models are analyzed. OLS regression models, as well as heteroscedasticity-corrected
models, are provided in Appendices I–L. None of these models revealed a statistically
significant impact of the spread of the COVID-19 pandemic on the changes of the returns
of selected stock market indexes (see Appenxices I–L). The exception was Period 1 and
Period 2 for Italy, where the positive and negative impact (respectively) of the spread of the
COVID-19 pandemic was observed. However, models confirmed the negative effect of the
control variable—VIX.

The GARCH estimations for FSTEMIB40 and IBEX 35 indexes return in the whole
period approach are provided in Table 10.

The results in Table 10 reveal a statistically significant GARCH effect and a positive
impact of the daily number of COVID-19 cases in the case of the Spanish stock market.
A statistically significant GARCH effect is also observed in the case of the Italian stock
market. This allows us to state that the spread of the COVID-19 pandemic appeared to
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have a statistically significant impact on the volatility of the return of stock market indexes
analyzed. These results are consistent with those of Shehzad et al. (2020) and Chaudhary
et al. (2020). (Note: it also can be seen from Table 10 that in the case of the Italian stock
market, the GARCH (1,1) is not best suited, as it has negative and statistically insignificant
parameters.)

 
(a) (b) 

Figure 8. Daily values of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b) logarithmic returns. Source:
compiled by the authors. Note: M1 = January; M2 = February; M3 = March; M4 = April; M5 = May;
M6 = June; M7 = July; M8 = August; M9 = September; M10 = October; M11 = November; for variable
abbreviations, see Table 1.

Table 9. Descriptive statistics of GARCH model variables.

NCITt NCSPt R.FTSEMIB40t R.IBEX35t VIXt

Mean 5730.802 8451.139 9.67 × 10−5 −0.001 32.639
Median 1401.500 5103.000 0.002 0.001 28.135

Maximum 40,902.000 55,019.000 0.085 0.082 82.690
Minimum 113.000 36.000 −0.185 −0.152 20.570
Std. Dev. 9988.731 10,222.710 0.028 0.024 11.939
Skweness 2.113 2.027 −2.559 −1.280 2.047
Kurtosis 6.140 7.998 21.004 12.304 7.129

Jarque-Bera 221.841 322,731 2802.559 745.012 267.637
Probability 0.000 0.000 0.000 0.000 0.000

Sum 1,100,314.00 1,580,363.0 0.019 −0.079 6201.470
Sum Sq. Dev. 1.90 × 1010 1.94 × 1010 0.118 0.109 26,939.98
Observations 192 187 192 192 190

Source: compiled by the authors. Note: Std. Dev.—Standard Deviation; for variable abbreviations, see Table 1.

 
(a) (b) 

Figure 9. Density plots for daily logarithm returns of FTSE MIB 40 (Panel a) and IBEX 35 (Panel b)
returns. Source: compiled by the authors. Note: for variable abbreviations, see Table 1.
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(a) (b) 

Figure 10. Q–Q plots for daily logarithm returns of FTSE MIB 40 (Panel b) and IBEX 35 (Panel a)
returns. Source: compiled by the authors. Note: for variable abbreviations, see Table 1.

Table 10. GARCH estimations for the whole period (1 March 2020–30 November 2020).

Variable Coefficient Std. Error z-Statistic p-Stat R sq. Observ.

Dependent Variable: RetFSTEMIB40t

C −0.001 0.001 −0.455 0.649

NCSPt 1.04 × 10−7 1.21 × 10−7 0.858 0.391

VIXt −0.003 0.0004 −9.436 0.000 **

Variance Equation

C 1.34 × 10−6 4.51 × 10−6 0.297 0.766

RESID(−1)ˆ2 −0.017 0.013 −1.303 0.193

GARCH(−1) 1.005 0.035 28.895 0.000 ** 0.363 196

Dependent Variable: RetIBEX35t

C 0.0001 0.001 0.094 0.925

NCSPt 2.19 × 10−7 8.95 × 10−8 2.443 0.014 **

VIXt −0.003 0.0003 −7.933 0.000 **

Variance Equation

C 2.66 × 10−5 1.78 × 10−5 1.489 0.134

RESID(−1)ˆ2 0.125 0.067 1.979 0.041 *

GARCH(−1) 0.800 0.099 8.085 0.000 ** 0.279 192

Source: compiled by the authors. ** 99% c.l., * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.

4.3. Discussion of the Results, Limitations, and Directions for Future Research

Figure 11 presents the average volatility measured by the standard variation of Italian
and Spanish stock indexes during three analyzed periods.

As can be seen from Figure 11, from Period 1 to Period 2, the volatility of the FTSE
MIB 40 index decreased by more than three times, while the volatility of the IBEX 35 index
decreased by more than two times. These results allow us to state the following: (i) after
the initial negative shock in Period 1 (the first wave of the COVID-19 pandemic), both
the Italian and Spanish stock markets showed significant signs of recovery as the index
values rose on average by 13.76% and 5.26%, respectively; (ii) the Italian stock market
demonstrated higher growth than the Spanish stock market; (iii) the substantial decrease
in volatility in both markets in Period 2 shows that stock markets have adjusted at a
certain degree, and the uncertainty, caused inter alia by the rapid spread of the COVID-19
pandemic, decreased substantially; (iv) during the recovery (or so-called quiet period),
uncertainty declined more in the Italian than in the Spanish stock market (these results are
at least partially confirmed by the results in impulse response function analysis).
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   (a)       (b)   

Figure 11. Stock market index volatility in Italy (Panel a) and Spain (Panel b) in Periods 1–3. Source:
compiled by the authors. Note: Av. = Average; Std. Dev. = Standard Deviation; for variable
abbreviations, see Table 1.

Compared to Period 2, in Period 3, volatility increased in both Italian and Spanish stock
markets; nevertheless, it appeared to be lower in Period 3 than in Period 1. It is important
to note, in comparison with Period 2, that uncertainty in Period 3 increased in both Italian
and Spanish markets; nevertheless, during the beginning and middle stages of the second
wave of the COVID-19 pandemic (Period 3), both markets were more stable and displayed
a lower degree of uncertainty compared to the first wave (Period 1). These results were
quite expected because, as mentioned before, during a recovery period (Period 2), there
was a favorable time for markets to stabilize and prepare for upcoming higher increases in
new COVID-19 cases during the second wave of the pandemic.

The results of this research revealed that the stock market reaction to the spread of the
COVID-19 pandemic differs depending on the country and period analyzed. OLS regression
and heteroscedasticity-corrected models have not revealed the statistically significant
impact of the spread of the COVID-19 pandemic, i.e., the impact appeared to be ambiguous.
This mixed (ambiguous) effect of the COVID-19 pandemic was also revealed by Albulescu
(2020) who analyzed the impact of rising COVID-19 cases and deaths on the volatility of
the US stock market.

However, impulse response functions demonstrated the non-zero primary response
of analyzed markets to the COVID-19 shock. The primary response during the first and
the second wave of the pandemic appeared to be negative in both Italy and Spain. This
is consistent with the results obtained by Ashraf (2020), who, using VAR-based impulse
response functions, revealed that negative market reaction was strong during the early
days of COVID-19 cases confirmed. Using the same approach, the negative response of
different stock markets was also confirmed by Ahundjanov et al. (2020) and Thakur (2020).
Moreover, the results of impulse response functions revealed that the market reaction was
strongest in the first week and weakened later. This is consistent with the results of Milani
(2021), which revealed that the peak response to the COVID-19 pandemic usually happens
4–6 days after the shock. Beirne et al. (2020) also confirmed that the duration of shocks
varies in the range of 5 to 10 days.

Interestingly, in the case of Italy, the primary response of the stock market appeared to
be positive during the recovery period, which coincides with the results of impulse response
functions analysis conducted by Brueckner and Vespignani (2020) for the case of Australia.

Finally, GARCH (1;1) models confirmed that the COVID-19 pandemic increased the
volatility of stock market return, i.e., the spread of the COVID-19 pandemic appeared to
have a statistically significant impact on the volatility of the return of stock market indexes
analyzed, which is consistent with the results of Shehzad et al. (2020) and Chaudhary et al.
(2020). Endri et al. (2020) also employed GARCH models to prove that stock price volatility
increased during the COVID-19 pandemic, which has led to a decrease in returns.

With regard to the contribution of our research, it could be stated that our research
covers three separate periods of the COVID-19 pandemic, while a majority of other studies
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(for example, Albulescu 2020; Chaudhary et al. 2020; Gherghina et al. 2021; and others)
analyze data from a much shorter period. We, in turn, develop the analysis of separate
stages of the pandemic and provide a comprehensive impact assessment both during the
whole pre-vaccination period of the pandemic and during different stages of this period.

Regarding the limitations of the performed research, it is very important to notice that
the research is based on a relatively short data series, and deliberately does not cover the
later periods of the pandemic; thus, the effect of vaccination announcements, etc., could be
assessed in further studies. On the other hand, this research was aimed at analyzing the
stock market response to the COVID-19 pandemic in the short term after its beginnings.

Another research limitation is that the index scenarios were developed on the as-
sumption that they are affected by daily confirmed cases of COVID-19. Other factors,
such as mortality rates, unemployment due to the lockdown, travel bans, etc., could also
be considered in further studies. The analysis of the impact of the pandemic from the
longer-term perspective (as soon as longer data series become available) and the analysis
of the impact on Italian and Spanish stock markets, as well as comparison with the impact
in other countries, could also be directions for further research.

5. Conclusions

This research contributes to the existing literature, as it assesses the impact of the
spread of the COVID-19 pandemic during the whole pre-vaccination period of the pandemic
and as well as in different stages of this period using different approaches.

The results of this research allow for concluding that the impact of the spread of the
COVID-19 pandemic differs depending on the country and period analyzed.

OLS regression and heteroscedasticity-corrected models have not revealed the statisti-
cally significant impact of the spread of the COVID-19 pandemic, while impulse response
functions demonstrated the non-zero primary response of analyzed markets to the COVID-
19 shock, and GARCH models confirmed that the COVID-19 pandemic increased the
volatility of stock market return.

Finally, the results of the research have shown that the spread of the COVID-19
pandemic caused the increase in uncertainty in the stock markets analyzed, but this increase
was of a temporary nature. Moreover, the second wave of the pandemic has not affected
the market volatility so drastically as during the first wave of the pandemic.

It should be noted that this research is based on a relatively short data series, from
three periods of the year 2020. This was chosen seeking to focus on analyzing the stock
market response to the COVID-19 pandemic in the short term after its beginnings. Thus,
this research analyzes the impacts and consequences of the COVID-19 pandemic during
the pre-vaccination period. In this way, the research data are equally compared without
any new drastic (decisive) factors that shifted the pandemic statistical factors. Further
studies are necessary to cover the periods of vaccination and detection and the spread of
new variants of COVID-19.

From the academic perspective, this research is valuable, as it develops the analysis of
separate stages of the pandemic and provides a comprehensive impact assessment both during
the whole pre-vaccination period of the pandemic and during different stages of this period

From the practical perspective, the study assists with insights into how indexes shifted
during the COVID-19 pandemic and how they reacted during specific periods. For example,
one of the possible directions for scientists and professionals in the field would be to
retrospectively examine the effects and consequences of the pandemic to selected FTSE MIB
40 and IBEX 35 indexes and, in years to come, to create algorithms for future predictions
for such unforeseen and unusual disasters.

The findings of this research can be useful for policymakers by providing clues for
decision making in the future (taking into account the direction and duration of the impact
of the spread of the COVID-19 pandemic). Investors can also benefit from these results, as
they identified the negative stock market reaction during the periods of the intense spread
of the COVID-19 pandemic. This shows that, in similar future situations, with high market
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volatility and uncertainty, specific risk and return management (modification) decisions
should be made.
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Appendix A

Table A1. Results of VAR Estimation for FTSE MIB 40 and IBEX 35 (Whole Period).

Italy Spain

lnFTSEMIB40t grNCITt lnIBEX35t grNCSPt
lnFTSEMIB40t(−1) 0.883 0.117 lnIBEX35t(−1) 0.943 −2.209

(0.072) (1.451) (0.088) (2.511)
[12.228] [0.081] [10.775] [−0.879]

lnFTSEMIB40t(−2) 0.331 −2.308 lnIBEX35t(−2) 0.054 3.581
(0.095) (1.914) (0.119) (3.391)
[3.472] [−1.206] [0.455] [1.056]

lnFTSEMIB40t(−3) −0.263 2.632 lnIBEX35t(−3) −0.084 −3.059
(0.072) (1.456) (0.119) (3.426)

[−3.633] [1.807] [−0.701] [−0.893]
grNCITt(−1) −0.008 −0.216 lnIBEX35t(−4) −0.078 3.929

(0.004) (0.072) (0.115) (3.298)
[−2.236] [−3.010] [−0.677] [1.191]

grNCITt(−2) 0.001 −0.285 lnIBEX35t(−5) 0.093 −2.133
(0.004) (0.072) (0.083) (2.369)
[0.201] [−3.983] [1.125] [−0.901]

grNCITt(−3) −0.004 −0.307 grNCSPt(−1) 0.001 −0.344
(0.004) (0.072) (0.002) (0.077)

[−1.010] [−4.313] [0.318] [−4.499]
C 0.490 −4.208 grNCSPt(−2) −0.001 −0.113

(0.213) (4.283) (0.003) (0.077)
[2.299] [−0.982] [−0.413] [−1.474]

R sq. 0.919 0.158 grNCSPt(−3) −0.003 −0.105
Obs. 189 (0.003) (0.080)

[−0.952] [−1.303]
grNCSPt(−4) −0.006 −0.072

(0.003) (0.086)
[−2.049] [−0.844]

grNCSPt(−5) −0.001 0.497
(0.003) (0.079)

[−0.367] [6.259]
C 0.602 −0.680

(0.259) (7.408)
[2.321] [−0.092]

R sq. 0.887 0.436
Obs. 150

Source: compiled by the authors. Note: R sq. = R squared; Obs. = Observations; standard errors in (); t statistics in
[]; for variable abbreviations, see Table 1.
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Appendix B

Table A2. VAR Lag Order Selection Criteria (Whole Period).

Lag LogL LR FPE AIC SC HQ

lnFTSEMIB40t

0 67.194 - 0.002 −0.709 −0.674 −0.694
1 340.336 537.377 9.05 × 10−5 −3.634 −3.529 −3.592
2 352.143 22.972 8.32 × 10−5 −3.719 −3.544 −3.648
3 367.003 28.591 * 7.39 × 10−5 * −3.837 * −3.593 * −3.738 *
4 369.313 4.394 7.53 × 10−5 −3.819 −3.504 −3.691
5 373.754 8.351 7.49 × 10−5 −3.823 −3.439 −3.668
6 376.627 5.340 7.59 × 10−5 −3.811 −3.357 −3.627
7 379.239 4.799 7.70 × 10−5 −3.796 −3.272 −3.584
8 382.917 6.676 7.73 × 10−5 −3.793 −3.199 −3.552

lnIBEX35t

0 70.614 - 0.001 −1.032 −0.998 −1.014
1 220.331 292.679 0.0001 −3.223 −3.093 −3.170
2 224.586 8.191 0.0001 −3.227 −3.009 −3.139
3 226.152 2.967 0.0001 −3.190 −2.886 −3.067
4 240.864 27.433 0.0001 −3.351 −2.960 −3.192
5 258.266 31.925 9.83 × 10−5 * −3.553 * −3.074 * −3.359 *
6 260.004 3.209 0.0001 −3.519 −2.954 −3.289
7 265.768 10.156 * 9.91 × 10−5 −3.545 −2.893 −3.280
8 265.193 0.741 0.0001 −3.491 −2.753 −3.191

Source: compiled by the authors. * lag orders selected by the criterion. Note: LR = sequential modified LR test
statistic (at 5% level); FPE = Final predictor error; AIC = Aikake information criterion; SC = Schwarz information
criterion; HQ = Hannan–Quinn information criterion; for variable abbreviations, see Table 1.

Appendix C

Table A3. Results of VAR Estimation for FTSE MIB 40 and IBEX 35 (Period 1).

Italy Spain

lnFTSEMIB40t grNCITt lnIBEX35t grNCSPt
lnFTSEMIB40t(−1) 0.661 −0.723 lnIBEX35t(−1) 0.449 −14.946

(0.146) (1.445) (0.271) (6.995)
[4.518] [−0.500] [1.647] [−2.137]

lnFTSEMIB40t(−2) 0.241 2.382 lnIBEX35t(−2) 0.087 11.135
(0.169) (1.677) (0.262) (6.761)
[1.422] [1.419] [0.334] [1.647]

lnFTSEMIB40t(−3) 0.187 −1.597 lnIBEX35t(−3) −0.050 −12.739
(0.163) (1.609) (0.211) (5.447)
[1.150] [−0.993] [−0.238] [−2.339]

lnFTSEMIB40t(−4) −0.289 0.147 lnIBEX35t(−4) −0.110 11.481
(0.158) (1.556) (0.230) (5.9545)

[−1.836] [0.095] [−0.479] [1.928]
lnFTSEMIB40t(−5) −0.156 0.2289 lnIBEX35t(−5) 0.156 −6.213

(0.145) (1.427) (0.254) (6.213)
[−1.077] [0.203] [0.612] [−0.947]

lnFTSEMIB40t(−6) −0.207 −0.142 lnIBEX35t(−6) −0.491 3.193
(0.131) (1.294) (0.259) (6.716)

[−1.582] [−0.109] [−1.889] [0.475]
lnFTSEMIB40t(−7) 0.264 1.293 lnIBEX35t(−7) 0.352 0.529

(0.113) (1.109) (0.256) (6.608)
[2.346] [1.164] [1.377] [0.080]

grNCITt(−1) −0.014 −0.552 lnIBEX35t(−8) −0.119 −6.207
(0.014) (0.133) (0.172) (4.458)

[−1.041] [−4.140] [−0.688] [−1.392]
grNCITt(−2) −0.007 −0.490 grNCSPt(−1) −0.005 −0.816

(0.015) (0.149) (0.010) (0.264)
[−0.435] [−3.279] [−0.462] [−3.095]

grNCITt(−3) −0.027 −0.182 grNCSPt(−2) −0.001 −0.791
(0.013) (0.131) (0.011) (0.262)

[−2.032] [−1.387] [−0.076] [−3.017]
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Table A3. Cont.

Italy Spain

grNCITt(−4) 0.021 −0.048 grNCSPt(−3) −0.014 −0.474
(0.013) (0.132) (0.009) (0.254)
[1.562] [−0.360] [−1.375] [−1.865]

grNCITt(−5) −0.007 0.468 grNCSPt(−4) −0.018 0.615
(0.014) (0.133) (0.008) (0.203)

[−0.512] [3.506] [−2.295] [3.022]
grNCITt(−6) −0.017 0.238 grNCSPt(−5) −0.001 0.026

(0.016) (0.159) (0.011) (0.288)
[−1.034] [1.499] [−0.097] [0.091]

grNCITt(−7) −0.037 0.157 grNCSPt(−6) −0.013 −0.162
(0.015) (0.144) (0.011) (0.283)

[−2.551] [1.089] [−1.179] [−0.574]
C 2.916 −16.069 grNCSPt(−7) −0.013 −0.832

(1.081) (10.673) (0.010) (0.242)
[2.699] [−1.506] [−1.215] [−4.482]

R sq. 0.836 0.485 grNCSPt(−8) −0.009 −1.085
Obs. 57 (0.009) (0.242)

[−0.919] [−4.482]
C 6.411 121.878

(3.309) (85.548)
[1.937] [1.425]

R sq. 0.770 0.828
Obs. 29

Source: compiled by the authors. Note: R sq. = R squared; Obs. = Observations; standard errors in (); t statistics in
[]; for variable abbreviations, see Table 1.

Appendix D

Table A4. VAR Lag Order Selection Criteria (Period 1).

Lag LogL LR FPE AIC SC HQ

lnFTSEMIB40t

0 76.036 NA 0.002 −2.644 −2.433 −2.473
1 119.238 81.776 6.01 × 10−5 −4.044 −3.088* −3.209
2 125.726 11.818 5.50 × 10−5 −4.133 −2.962 −3.165
3 131.014 9.253 5.26 × 10−5 * −4.179 −2.947 −3.231
4 134.699 6.185 5.34 × 10−5 −4.168 −2.723 −3.088
5 143.207 13.674 4.57 × 10−5 −4.323 −2.553 −2.998 *
6 146.601 5.212 4.70 × 10−5 −4.307 −2.411 −2.937
7 153.555 10.182* 4.27 × 10−5* −4.413 * −2.313 −2.921
8 156.111 3.561 4.55 × 10−5 −4.361 −2.151 −2.840

lnIBEX35t

0 70.004 NA 0.000 −2.230 −2.160 −2.203
1 112.249 80.334 0.000 −3.484 −3.276 −3.402
2 114.617 4.348 0.000 −3.430 −3.084 −3.294
3 115.540 1.634 0.000 −3.330 −2.845 −3.139
4 124.225 14.807 0.000 −3.483 −2.860 −3.239
5 138.163 22.849 7.66 × 10−5 −3.809 −3.047 −3.510
6 144.061 4.696 7.97 × 10−5 −3.775 −2.876 −3.423
7 144.061 4.395 8.31 × 10−5 −3.750 −2.702 −3.333
8 146.013 2.816 * 8.98 × 10−5 * −3.673 * −2.450 * −3.211 *

Source: compiled by the authors. * lag orders selected by the criterion. Note: LR = sequential modified LR test
statistic (at 5% level); FPE = Final predictor error; AIC = Aikake information criterion; SC = Schwarz information
criterion; HQ = Hannan–Quinn information criterion; for variable abbreviations, see Table 1.
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Appendix E

Table A5. Results of VAR Estimation for FTSE MIB 40 and IBEX 35 (Period 2).

Italy Spain

lnFTSEMIB40t grNCITt lnIBEX35t grNCSPt
lnFTSEMIB40t(−1) 0.830 5.557 lnIBEX35t(−1) 0.835 −4.697

(0.124) (6.605) (0.134) (4.158)
[6.696] [0.841] [6.243] [−1.129]

lnFTSEMIB40t(−2) 0.068 −2.417 lnIBEX35t(−2) 0.157 6.330
(0.163) (8.695) (0.174) (5.413)
[0.414] [−0.278] [0.901] [1.169]

lnFTSEMIB40t(−3) −0.192 −1.521 lnIBEX35t(−3) −0.203 1.537
(0.116) (6.181) (0.174) (5.424)

[−1.656] [−0.246] [−1.166] [0.283]
grNCITt(−1) 0.001 −0.192 lnIBEX35t(−4) −0.045 −3.055

(0.002) (0.126) (0.179) (5.591)
[0.359] [−1.526] [−0.248] [−0.546]

grNCITt(−2) −8.01 × 10−5 −0.324 lnIBEX35t(−5) 0.096 −0.347
(0.003) (0.118) (0.132) (4.107)

[−0.036] [−2.744] [0.724] [−0.085]
grNCITt(−3) 0.005 −0.346 grNCSPt(−1) -0.002 −0.347

(0.002) (0.121) (0.004) (0.111)
[2.403] [−2.839] [-0.637] [−2.840]

C 2.912 −15.850 grNCSPt(−2) −0.001 −0.153
(0.861) (45.895) (0.004) (0.119)
[3.381] [−0.345] [−0.349] [−1.279]

R sq. 0.638 0.224 grNCSPt(−3) −0.003 −0.121
Obs. 64 (0.004) (0.120)

[−0.901] [−1.006]
grNCSPt(−4) −0.006 −0.126

(0.004) (0.115)
[−1.693] [−1.099]

grNCSPt(−5) −0.006 0.572
(0.003) (0.108)

[−1.612] [5.315]
C 1.429 2.361

(0.708) (22.020)
[2.018] [0.107]

R sq. 0.772 0.602
Obs. 65

Source: compiled by the authors. Note: R sq. = R squared; Obs. = Observations; standard errors in (); t statistics in
[]; for variable abbreviations, see Table 1.

Appendix F

Table A6. VAR Lag Order Selection Criteria (Period 2).

Lag LogL LR FPE AIC SC HQ

lnFTSEMIB40t

0 83.248 NA 0.000 −2.500 −2.433 −2.473
1 112.868 56.506 0.000 −3.288 −3.088 −3.209
2 117.136 7.880 0.000 −3.296 −2.962 * −3.165
3 125.014 14.059 * 0.000 * −3.416* −2.947 −3.231 *
4 126.070 1.821 0.000 −3.325 −2.723 −3.088
5 128.884 4.674 0.000 −3.289 −2.553 −2.998
6 132.616 5.972 0.000 −3.280 −2.411 −2.937
7 137.795 7.968 0.000 −3.317 −2.313 −2.921
8 140.882 4.560 0.000 −3.289 −2.151 −2.840

lnIBEX35t

0 70.004 NA 0.000 −2.230 −2.160 −2.203
1 112.249 80.334 0.000 −3.484 −3.276 −3.402
2 114.617 4.348 0.000 −3.430 −3.084* −3.294
3 115.540 1.634 0.000 −3.330 −2.845 −3.139
4 124.225 14.807 0.000 −3.483 −2.860 −3.239
5 138.163 22.849 * 7.66 × 10−5 * −3.809* −3.047 −3.510 *
6 144.061 4.696 7.97 × 10−5 −3.775 −2.876 −3.423
7 144.061 4.395 8.31 × 10−5 −3.750 −2.702 −3.333
8 146.013 2.816 8.98 ×10−5 −3.673 −2.450 −3.211

Source: compiled by the authors. * lag orders selected by the criterion. Note: LR = sequential modified LR test
statistic (at 5% level); FPE = Final predictor error; AIC = Aikake information criterion; SC = Schwarz information
criterion; HQ = Hannan–Quinn information criterion; for variable abbreviations, see Table 1.
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Appendix G

Table A7. Results of VAR Estimation for FTSE MIB 40 and IBEX 35 (Period 3).

Italy Spain

lnFTSEMIB40t grNCITt lnIBEX35t grNCSPt
lnFTSEMIB40t(−1) 0.972 1.098 lnIBEX35t(−1) 1.033 −2.594

(0.146) (1.152) (0.218) (2.879)
[6.643] [0.953] [4.735] [−0.901]

lnFTSEMIB40t(−2) 0.281 −2.248 lnIBEX35t(−2) 0.267 2.345
(0.205) (1.620) (0.335) (4.419)
[1.364] [−1.387] [0.678] [0.531]

lnFTSEMIB40t(−3) −0.321 2.459 lnIBEX35t(−3) −0.628 −1.895
(0.202) (1.589) (0.326) (4.299)

[−1.592] [1.548] [−1.929] [−0.441]
lnFTSEMIB40t(−4) 0.043 −2.045 lnIBEX35t(−4) 0.405 4.045

(0.201) (1.585) (0.328) (4.328)
[0.211] [−1.290] [1.235] [0.935]

lnFTSEMIB40t(−5) −0.066 0.182 lnIBEX35t(−5) −0.159 −3.893
(0.147) (1.157) (0.328) (2.819)

[−0.446] [0.158] [−0.743] [−1.381]
grNCITt(−1) −0.023 −0.098 grNCSPt(−1) −0.016 −0.429

(0.013) (0.098) (0.009) (0.117)
[−1.862] [−0.991] [−1.853] [−3.659]

grNCITt(−2) −0.013 0.007 grNCSPt(−2) −0.019 −0.376
(0.013) (0.102) (0.009) (0.119)

[−1.013] [0.071] [−2.074] [−3.144]
grNCITt(−3) −0.0001 −0.107 grNCSPt(−3) −0.019 −0.343

(0.013) (0.098) (0.009) (0.127)
[−0.016] [−1.091] [−2.065] [−2.963]

grNCITt(−4) −0.009 0.002 grNCSPt(−4) −0.021 −0.399
(0.011) (0.092) (0.009) (0.125)

[−0.791] [0.021] [−2.213] [−3.205]
grNCITt(−5) −0.021 0.775 grNCSPt(−5) −0.015 0.545

(0.011) (0.089) (0.009) (0.119)
[−1.835] [8.679] [−1.679] [4.543]

C 0.909 5.491 C 1.102 18.035
(0.527) (4.146) (0.535) (7.057)
[1.726] [1.325] [2.061] [2.555]

R sq. 0.939 0.702 R sq. 0.947 0.899
Obs. 62 Obs. 48

Source: compiled by the authors. Note: R sq. = R squared; Obs. = Observations; standard errors in (); t statistics in
[]; for variable abbreviations, see Table 1.

Appendix H

Table A8. VAR Lag Order Selection Criteria (Period 3).

Lag LogL LR FPE AIC SC HQ

lnFTSEMIB40t

0 104.440 NA 0.000 −3.304 −3.236 −3.278
1 188.761 160.482 9.43 × 10−6 −5.896 −5.690 −5.815
2 191.063 4.234 9.97 × 10−6 −5.841 −5.498 −5.706
3 197.099 10.709 9.35 × 10−6 −5.906 −5.426 −5.718
4 201.244 7.086 9.33 × 10−6 −5.911 −5.294 −5.669
5 229.531 46.537 * 4.28 × 10−6 −5.695 −5.940 * −6.398 *
6 233.887 6.885 4.25 × 10−6 * −6.706 * −5.814 −6.356
7 235.135 1.892 4.67 × 10−6 −6.617 −5.588 −6.213
8 241.062 8.605 4.43 × 10−6 −6.679 −5.513 −6.221

lnIBEX35t

0 13.991 NA 0.001 −0.571 −0.488 −0.541
1 71.091 160.043 0.000 −3.100 −2.851 −3.009
2 73.637 4.485 0.000 −3.030 −2.617 −2.879
3 75.626 3.315 0.000 −52.935 −2.355 −2.722
4 107.138 49.519 4.98 × 10−5 −4.245 −3.500 −3.972
5 122.094 22.078 * 2.99 × 10−5 * −4.766 * −3.856 * −4.433 *
6 123.902 2.497 3.38 × 10−5 −4.662 −3.586 −4.268
7 125.783 2.418 3.83 × 10−5 −4.561 −3.320 −4.106
8 127.012 1.463 4.51 × 10−5 −4.429 −3.022 −3.914

Source: compiled by the authors. * lag orders selected by the criterion. Note: LR = sequential modified LR test
statistic (at 5% level); FPE = Final predictor error; AIC = Aikake information criterion; SC = Schwarz information
criterion; HQ = Hannan–Quinn information criterion; for variable abbreviations, see Table 1.
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Appendix I

Table A9. Results of Regression Analysis for FTSE MIB 40 and IBEX 35 (Whole Period—1 March
2020–30 November 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

RetFTSEMIB40t

C 0.013 0.005 2.424 0.016 *
NCITt 1.66 × 10−7 1.82 × 10−7 0.911 0.363
VIXt −0.0004 0.0002 −2.855 0.005 ** 0.049 189

RetIBEX35t

C 0.0146 0.005 2.756 0.006 **
NCSPt 8.98 × 10−8 1.82 × 10−7 0.494 0.622
VIXt −0.0004 0.0002 −2.963 0.004 ** 0.046 189

Heteroscedasticity-corrected models

RetFTSEMIB40t

C 0.013 0.011 1.226 0.222
NCITt 1.66 × 10−7 1.29 × 10−7 1.284 0.201
VIXt −0.0004 0.0004 −1.167 0.244 0.049 189

RetIBEX35t

C 0.0145 0.011 1.396 0.173
NCSPt 8.98 × 10−7 1.05 × 10−7 0.858 0.392
VIXt −0.0004 0.0004 −1.208 0.229 0.046 189

Source: compiled by the authors. ** 99% c.l., * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.

Appendix J

Table A10. Linear Regression Models for FTSE MIB 40 and IBEX 35 (Period 1—1 March 2020–29 May
2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

RetFTSEMIB40t

C 0.045 0.014 3.097 0.003 **
NCITt 1.22 × 10−į 3.86 × 10−6 3.169 0.002 **
VIXt −0.002 0.0004 −3.872 0.000 ** 0.198 64

RetIBEX35t

C 0.026 0.013 2.014 0.048 *
NCSPt 8.44 × 10−7 2.51 × 10−6 0.560 0.577
VIXt −0.001 0.0003 −2.301 0.025 * 0.082 64

Heteroscedasticity-corrected models

RetFTSEMIB40t

C 0.045 0.021 2.166 0.034 *
NCITt 1.22 × 10−5 5.24 × 10-6 2.333 0.023 *
VIXt −0.002 0.001 −2.262 0.027 * 0.198 64

RetIBEX35t

C 0.027 0.016 1.663 0.101
NCSPt 8.44 × 10−7 8.71 × 10−7 0.696 0.337
VIXt −0.001 0.0004 −1.514 0.135 0.082 64

Source: compiled by the authors. ** 99% c.l., * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics;
R sq. = R squared; Observ. = Observations; for variable abbreviations, see Table 1.
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Appendix K

Table A11. Linear Regression Models for FTSE MIB 40 and IBEX 35 (Period 2—1 June 2020–31 August
2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

RetFTSEMIB40t

C 0.023 0.013 1.839 0.071
NCITt −8.52 × 10−6 5.24 × 10−6 −1.625 0.109
VIXt −0.001 0.0004 −1.681 0.097 0.063 65

RetIBEX35t

C 0.015 0.012 1.207 0.232
NCSPt −2.22 × 10−7 4.70 × 10−7 −0.472 0.638
VIXt −0.001 0.004 −1.323 0.194 0.030 65

Heteroscedasticity-corrected models

RetFTSEMIB40t

C 0.023 0.014 1.616 0.111
NCITt −8.52 × 10−6 4.03 × 10−6 −2.115 0.039 *
VIXt −0.001 0.001 −1.413 0.163 0.063 65

RetIBEX35t

C 0.015 0.014 1.093 0.279
NCSPt −2.22 × 10−7 3.49× 10−7 −0.636 0.527
VIXt −0.001 0.001 −1.141 0.258 0.030 65

Source: compiled by the authors. * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics; R sq. = R
squared; Observ. = Observations; for variable abbreviations, see Table 1.

Appendix L

Table A12. Linear Regression Models for FTSE MIB 40 and IBEX 35 (Period 3—1 September 2020– 30
November 2020).

Coefficient Std. Error t-Value p-Stat R sq. Observ.

Ordinary least squares regression models

RetFTSEMIB40t

C 0.013 0.014 0.964 0.339
NCITt 2.33 × 10−7 1.47 × 10−7 1.588 0.118
VIXt −0.001 0.0004 −1.129 0.264 0.068 60

RetIBEX35t

C 0.020 0.015 1.380 0.173
NCSPt 1.01 × 10−7 1.32 × 10−7 0.768 0.446
VIXt −0.001 0.001 −1.238 0.221 0.036 60

Heteroscedasticity-corrected models

RetFTSEMIB40t

C 0.013 0.023 0.571 0.570
NCITt 2.33 × 10−7 1.50 × 10−7 1.555 0.126
VIXt −0.001 0.001 −0.652 0.517 0.068 60

RetIBEX35t

C 0.020 0.018 1.131 0.263
NCSPt 1.01 × 10−7 1.29 × 10−7 0.785 0.436
VIXt −0.001 0.001 −0.980 0.331 0.036 60

Source: compiled by the authors. Note: Std. Error—Standard Error; p-Stat = p-Statistics; R sq. = R squared;
Observ. = Observations; for variable abbreviations, see Table 1.
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Appendix M

Table A13. Results of Heteroskedasticity Test: ARCH Effects for Return of Selected Indexes.

Dependent Variable Whole Period

RetFTSEMIB40t F-statistic 5.231 Prob. F(1,183) 0.023 *
Obs*R-squares 5.141 Prob. Chi-Square(1) 0.023 *

RetIBEX35t F-statistic 5.102 Prob. F(1,183) 0.025 *
Obs*R-squares 5.018 Prob. Chi-Square(1) 0.025 *

Period 1

RetFTSEMIB40t F-statistic 3.048 Prob. F(1,61) 0.086
Obs*R-squares 2.998 Prob. Chi-Square(1) 0.083

RetIBEX35t F-statistic 0.405 Prob. F(1,61) 0.527
Obs*R-squares 0.416 Prob. Chi-Square(1) 0.591

Period 2

RetFTSEMIB40t F-statistic 0.098 Prob. F(1,55) 0.755
Obs*R-squares 0.102 Prob. Chi-Square(1) 0.749

RetIBEX35t F-statistic 1.853 Prob. F(1,62) 0.220
Obs*R-squares 1.857 Prob. Chi-Square(1) 0.214

Period 3

RetFTSEMIB40t F-statistic 0.121 Prob. F(1,59) 0.729
Obs*R-squares 0.125 Prob. Chi-Square(1) 0.724

RetIBEX35t F-statistic 1.254 Prob. F(1,55) 0.267
Obs*R-squares 0.007 Prob. Chi-Square(1) 0.935

Source: compiled by the authors. * 95% c.l. Note: Std. Error—Standard Error; p-Stat = p-Statistics; R sq. = R
squared; Observ. = Observations; for variable abbreviations, see Table 1.
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Abstract: The COVID-19 pandemic has affected people’s lives and increased the banking solvency
risk. This research aimed to build an early warning and early action simulation model to mitigate the
solvency risk using the system dynamics methodology and the Powersim Studio 10© software. The
addition of an early action simulation updates the existing early warning model. Through this model,
the effect of policy design and options on potential solvency risks is known before implementation.
The trials conducted at Bank BRI (BBRI) and Bank Mandiri (BMRI) showed that the model had the
ability to provide an early warning of the potential increase in bank solvency risk when the loan
restructuring policy is revoked. It also simulates the effectiveness of management’s policy options
to mitigate these risks. This research used publicly accessible banking data and analysis. Bank
management could also take advantage of this model through a self-stimulation facility developed in
this study to accommodate their needs using the internal data.

Keywords: banking sector; COVID-19 outbreak; corporate insolvency; simulation; loan restructuring
policy; system dynamics; early warning early action

1. Introduction

The COVID-19 pandemic has impacted all sectors and the economic activities of
people in Indonesia. Almost all economic activities experienced a slowdown, especially
businesses supported by loans from banks, including large enterprises and small and
medium enterprises (SMEs). Consequently, these conditions have impacted the banking
sector, resulting in several risks. These include an increased risk of non-performing loans
(Barua and Barua 2021), abundant bank liquidity due to slowing loan demand (Goodell
2020), and a decline in banking profitability (Knowles et al. 2020). Although the economic
crisis due to the COVID-19 outbreak is different from previous crises, it has similar con-
sequences, including widespread business bankruptcies, increased unemployment, and
worsening banking solvency (Danielsson et al. 2020).

The Financial Services Authority (OJK), as the supervisory authority and regulator
of banking in Indonesia, issued a loan restructuring policy for debtors that were affected
by the pandemic in March 2020 to reduce the pandemic’s impact on solvency risk. The
non-performing loan (NPL) restructured based on this regulation can still be categorized as
a performing loan, and the bank does not have to set aside any loan impairment expenses.
The policy is a quick response to the impact of COVID-19, relaxing the rules for restructuring
non-performing loans, and was enforced for the first time. It was extended several times,
until 31 March 2023.

The restructuring policy aims to curb the increase in NPL and allow time for banks to
strengthen their reserves for impairment losses on loans and capital to avoid the solvency
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risk. However, the NPL ratio of banks in Indonesia reached 3.35% in June 2021, the highest
level since January 2019. This could still increase if outstanding loans that were restructured
with the OJK policy are not entirely repaid. As of 30 June 2021, the proportion of restruc-
tured loans to total loans was 17.32% (Bank Indonesia 2021). Siregar et al. (2021) estimated
that the NPL potential of the loan restructuring would range from 10 to 30% when the OJK
policy is revoked. In these estimations, the national banking industry experiences a potential
NPL ratio level above 5% or exceeds the NPL standard set by the regulator. Subsequently, the
capital adequacy ratio (CAR) would decline, increasing the bank solvency risk.

In reference to this banking situation, the challenge is to estimate the bank solvency
conditions based on each bank’s capital capacity and potential NPL risk. Considering the
outstanding loan restructures, NPL volume and ratio, the simulation for each bank could
be calculated to detect the risk of solvency at an early stage (early warning), and present
some early action plans (early action) to prevent the risk (Leaning 2016; Lang et al. 2018).
Al-Kharusi and Murthy (2020) and Pavlov and Katsamakas (2021) examined early warning
financial risks during the COVID-19 pandemic using a financial statement simulation
methodology. However, the research did not model an early action plan to prevent these
potential risks. Therefore, this research developed the model’s function to not only provide
some early warnings but also propose some early actions in one simulation, to prevent the
bank solvency risk related to regulation.

The system dynamics methodology was used to model the complex financial trans-
actions to produce financial statement baselines. Additionally, the methodology helps to
simulate the feedback effect of the early actions with some changes to the baseline financial
statement behavior (Oladimeji et al. 2020). Subsequently, this research produces an early
information simulation model of solvency risk per individual bank and preventive policy
options for management of the potential risks. The model could practically become a
self-simulation tool for early warning and early action regarding solvency risks in bank
management.

The research questions of this study are: (1) How to develop the simulation model to
provide an early warning of solvency risk in the banking industry in Indonesia during the
COVID-19 outbreak; (2) How to simulate early action to mitigate and prevent the solvency
risk to response the revocation of the loan restructuring policy by OJK. Using system
dynamic simulation, this research resulted in a model that can deliver early warnings for
individual bank solvency risk and early actions for the individual bank management to
prevent the solvency risks and increase the readiness for revocation of the loan restructuring
policy.

This research makes an important contribution to the study of the early warning
system of bank bankruptcy risks for several reasons, namely: (1) the use of system dynamics
simulation methods to modelling the complex, dynamic and ongoing bank risk behaviour
during the pandemic COVID-19, (2) the research is to be able to produce an effective early
warning of the bank solvency risks and (3) the research is a kind of a forward looking
oriented simulation to predict the potential bank bankruptcy risks. The added value of this
research is the existence of a dynamic bank balance sheet simulation so that the condition
of the bank’s asset, liabilities, capital and profit and loss during the COVID-19 pandemic
and the risk of bank solvency can be detected at any time. By monitoring the condition of
bank’s loan performance through several main variables related to solvency risk, bank’s
management can determine appropriate policies to reduce this risk and indirectly reduce
the risk of bank’s bankruptcy. This research is able to produce simulation models in the
form of early warnings and simulations of several policy options as early actions for the
bank’s management to response the risk of non-performing loan, solvency risk and bank’s
bankruptcy due to the COVID-19 pandemic.

The structure of this paper consists of five parts, beginning with the introduction that
contains the background of the research. Section 2 discusses the literature review, namely
the related literature and previous research, Section 3 explains the research methodology
followed by the research results and Section 4 is a discussion of the results of the research.
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Lastly is the section of the conclusion and suggestions that also contains the implication of the
research results. This study is ended with a reference of the studies that used in the research.

2. Literature Review

According to De Vany (1984), the main causes of bank bankruptcy are the information
asymmetry, agency problem and moral hazard that occur together. Smith (2010) found
evidence that there is a correlation between agency problems and bank bankruptcy in the
crisis period of 2007 and 2008. The agency problem is the problem of mismatch of interests
between shareholders as principals and management as agents (Jensen and Meckling 1976;
Rose 1992). In the banking sector, agency relationships occur between bank management
with shareholders and banking supervisory authorities (Henrard and Olieslagers 2004) as
well as with depositors (Kuritzkes et al. 2003). Banking supervisory authorities play a role
in protecting the interests of depositors by issuing various regulations that must be obeyed
by bank management and shareholders (Donnellan and Rutledge 2016), including the
issuance of policies for loan restructuring during the COVID-19 pandemic by the Financial
Services Authority, then it is an agency relationship intervention in order to reduce the risk
of bank bankruptcy and protect depositors (Hidayat et al. 2021).

Bank bankruptcy can also arise due to changes in financial conditions both internally
and externally of the bank. Bank bankruptcy can also arise from increased loan risk arising
from debtor moral hazard, weak analysis of creditworthiness, external conditions such
as the decline in the community’s economic capacity due to the COVID-19 pandemic or
lending to high-risk sectors. Bank management as an agent in the agency theory needs to
recognize weak signals in the economic environment that will affect loan risk and bank
bankruptcy, such as high NPL levels and declining CAR ratios. A weak signal is a symptom
of bank performance that provides the basis for managerial decision making to ensure
that the bank’s strategy can be achieved. Meanwhile, based on the weak banking signal
information, a system is needed to provide some early warnings for bank management
to be aware of the potential risks that may arise. early warning systems are a key tool for
bank management to anticipate and make policies to reduce the potential risks of bank
bankruptcy (Gunnersen 2014).

Most of the literature research on early warnings of bank solvency risk are backward-
oriented. This means that the literature is based on historical financial statements to provide
early warning indicators of these potential risks. For instance, Korzeb and Niedziółka
(2020); Barua and Barua (2021); Hardiyanti and Aziz (2021) showed the phenomenon of
increased NPL risk during the COVID-19 pandemic. The increase in NPL reduced cash flow,
profit, and CAR (Mayes and Stremmel 2012; Donnellan and Rutledge 2016). Consequently,
a decrease in CAR increased the bank solvency risk, as measured by Z-Score (Lepetit et al.
2020). This research used the NPL, CAR, and Z-Score ratios to show the solvency risk.

Facing the COVID-19 pandemic requires a forward-looking approach for early warn-
ings of potential bank solvency risks and early action to prevent these risks. For these
reasons, the simulation methodology was used to develop baseline projections for financial
statements. These baselines describe future financial risk conditions and changes in their
behavior due to some unexpected events. Furthermore, the simulation results were used
to develop several alternative early action policies to reduce solvency risk (Pavlov and
Katsamakas 2021; Petropoulos et al. 2020). These include the promotion of loan growth,
managing restructured loans, increasing bank operational cost efficiency, lowering interest
expenses, and increasing loan interest (Bastana et al. 2016; Samorodov et al. 2019; Rahmi and
Sumirat 2021). Those policies are expected to strengthen bank capital to avoid solvency risk.
However, the early action policy should be simulated first to determine the feedback on
potential changes in the solvency risk levels and the optimum policy options (Schuermann
2014). According to Wu (2014) and Kunc et al. (2018), the system dynamics methodology
is a simulation modeling that accommodates the feedback process in managerial decision
making.
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System Dynamics is a methodology to design strategies and policies with computer
simulation tools (Sapiri et al. 2020), to produce better responses to the complex and dynamic
problems in the social, managerial or economic fields (Sterman 2000; Morecroft 2015;
Duggan 2016). To solve the complex problems, according to Bala et al. (2017), the structures,
and the relationship between the structures in the problem, should be analyzed. The system
dynamics model describes the structure of financial statement accounts based on stock,
rate, auxiliary, and constant. The pattern of the relationships between the accounts in the
financial statements are modeled through causal-loop and stock-flow diagrams (García
2019). The financial statements model of system dynamics was developed in some studies
by Islam et al. (2013); Wu (2014); Istiaq (2015); Pierson (2020); Aksu and Tursun (2021);
Pavlov and Katsamakas (2021); Hidayat et al. (2021) to analyze financial reporting, banking
risk management, management control systems, and solvency stress-testing.

3. Methodology

This research used the previous literature to accommodate the bank’s needs when
dealing with the COVID-19 pandemic and the loan restructuring policy revocation. It aims
to develop a simulation model to generate early warnings and identify early actions to
mitigate bank solvency risks using Powersim Professional 10© software. Furthermore,
it intends to advance the modeling of bank financial statements and several important
financial ratios developed by Islam et al. (2013); Pierson (2020) and Hidayat et al. (2021)
through causal-loop and stock flow diagrams.

The modeling begins by analyzing the structures of bank financial statements and
growth assumptions to produce the baseline financial report, and then could be used as a
comparison in further simulations. When the loan restructuring policy ends, the baseline
financial report is simulated to obtain the early warning on solvency risk and prepare the
policy response. The policy response is simulated first to determine its impact on solvency
risk before implementation. The simulation modeling stages for early warning and early
action for bank solvency risk are presented in Figure 1.

Figure 1. Stages of Early Warning, Early Action Simulation Modeling of Bank Solvency Risk (Schuer-
mann 2014).

The simulation model was applied to BBRI and BMRI, the two largest banks in
Indonesia. Data were obtained on the initial balance of financial statements to model
from the financial position statement balance as of 31 December 2019 (audited). The
simulation modeling period is monthly, from the 1st period (January 2020) to the 48th
period (December 2023). An early warning simulation of solvency risk was performed
in the 21st period, or September 2021, to determine the early risk condition if the loan
restructuring policy revocation is implemented in March 2023 (39th period). After obtaining
the early warning information, an early action simulation was performed to determine the
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impact of each policy on changes in CAR and Z-Score until the 48th period. The bank is
categorized as insolvable if the Z-Score < 0 and/or the CAR ratio less than its threshold
based on the standard of each bank. The higher the CAR and Z-Score, the more solvable
the bank (Lepetit et al. 2020). The Z-Score formula used was:

Z-Score: ((ROA + (equity/total assets))/ROA standard deviation (1)

The other financial ratios that become indicators of bank solvency are:

Return on asset (ROA) =
Net Profit

Total Asset
(2)

Capital adequacy ratio (CAR) =
Equity

Total risk-weighted asset
(3)

Non-performing loan (NPL) ratio =
Non-performing

total loan
(4)

Loan loss provision (LLP) ratio =
Loan loss provision

Non-performing loan
(5)

3.1. Causal Loop Diagram of Early Warning Early Action Simulation Model

The structure of the simulation model was prepared based on the account components
in the financial statements, transaction flows to earn profits, early information on bank
solvency risks, and early actions to mitigate these risks. This was described as a causal-loop
diagram in Figure 2 to show the transaction flow of the banking business activities. The
positive link shows a unidirectional or positive causality relationship between the two
structures. In contrast, a negative link shows an inverse or negative causality relationship
between the two structures.

Figure 2. Causal-loop Diagram of Early Warning Early Action Model (Source: Author). The + sign
indicates a unidirectional relationship between two variables, while the − sign indicates an inverse
relationship between the two variables
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When conducting the intermediary function, the banking business receives third-party
funds (TPF) or savings that could be converted into loans to obtain an interest income.
When interest income covers the interest expense, operating expense, loan impairment
losses expenses and tax, the bank reports some net income as additional capital. During
the COVID-19 pandemic crisis, interest income decreased, while loan impairment losses
increased, meaning that banks faced an increased solvency risk.

The early warning indicators of banking solvency risk used in this model appear in
terms of ROA, NPL Ratio, CAR, and Z-Score. Any weakening in these indicators forms the
basis for determining early action policy scenarios to improve the conditions. Therefore,
this research simulated early action scenarios to overcome the potential weakening of
banking solvency risks when the loan restructuring policy is revoked in March 2023. The
scenarios include:

a. Promoting loan growth or new loan policy to increase performing loans, to obtain
more interest income and strengthen ROA, CAR, and Z-Score. However, when
economic growth is abnormal, new loans should be selectively added to avoid
additional NPL.

b. Interest management is carried out by adjusting the loan interest rate and the savings
interest rate to obtain an optimum net interest margin.

c. The efficiency of operating expenses, including bank overhead, employee costs, and
other expenses could reduce the ratio of operating expenses to income.

d. Combined policy of (a), (b) and (c) above.

3.2. Stock Flow Diagram of Early Warning, Early Action Simulation Model

For simulation purposes, the relationship between the structure of financial transac-
tions depicted in the causal-loop diagram in Figure 2 was operationalized into a stock-flow
model, whose symbol is presented in Table 1. The structure of the balance sheet in the
financial statements, consisting of equity, performing loans, third party funds and others
in Figure 2, are categorized as stock because they have a balance at a certain time. In this
situation, changes in stock balance are determined by the rate of inflows and outflows per
unit time. The rate is determined by the multiplication of the stock and a constant variable,
either directly or through several calculation stages using the auxiliary function.

Table 1. Symbols of Stock-Flow Diagram in Powersim Professional 10© (Sterman 2000).

Symbol Definition

The symbol of STOCK is to declare variables with an accumulation derived from the previous
value plus the difference between inflows and outflows.
Stock(t) =

∫ t1
t0 = (Inflow(s) − Outflow(s))ds + Stock(t0)

d(Stock)/dt = Inflow(t) − Outflow(t).

Rate of loan market

The symbol of RATE states the formulation of the amount of the stock inflow and outflow in the
system in a certain time unit. For example, the rate of loan market = $100/month.

AuxAux B

Constant_1
The symbol of AUXILIARY or AUX is used to formulate the equation rate by defining the
determining factors of the rate equation separately. Additional equations are substituted for
each other and several separate rate equations. For example, Aux = Aux B x Constant
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Table 1. Cont.

Symbol Definition

Constant_1

The symbol of CONSTANT is a function of a certain number, the input for the auxiliary or
equation rate in the model, its value remains in the simulation period. It is used to simulate
management policies, such as loan interest rate income and saving interest rate expense policies.

The symbol of ARROW indicates the flow of information from one variable (auxiliary, stock,
constant, level) to another.

Target loan to
deposit ratio LDR

assumption
The symbol of GRAPH contains certain parameter functions to explain other
parameters/quantities.

Stock-flow diagrams are developed based on bank financial statement accounts, in-
cluding the financial assets account group (Figure 3), liabilities account group (Figure 4),
and equity and statement of profit or loss (Figure 5). The formulation used to calculate the
changes in the account is given in Appendix A.
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Figure 3. Stock-flow Diagram of Financial Assets (Source: Author).

The financial assets account diagram shows the cycle of investment transactions to
earn interest income and maintain liquidity. In this situation, the bank prioritizes its liquid
assets for investment in performing loans and generating high returns, although it is
necessary to anticipate the risk of loan default. A defaulted loan then could be restructured
and controlled as a restructured loan, while a defaulted loan that could not be restructured
could then be administered as an NPL. Since eliminating NPL write-off reduces capital,
the bank forms a loan lost provision (LLP). The NPL ratio is the early warning of loan risk,
which must not exceed 5%. The bank maintains adequate levels of liquidity in the form of
liquid assets and securities. The total balance between the two financial assets can meet
the transaction payment needs for the next 1 month. Investment in securities generates
interest income.
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Liabilities 

Third party fund TPF Model

Withdrawal TPF

Time of TPF
Withdrawal

BNI TPF 2020-2022

Additional TPF

TPF National model

TPF national growth
rate

Third Party Fund National

Available fund for loan

Seasonal TPF

Seasonal withdrawal

Central bank reserve
rate

Multiplier for TPF
National Growth Rate

Market Share Normal
TFP

Deposit in Central
Bank

TPF Bank Growth

Expected loan to
deposit ratio LDR

TPF National growth
projection

Effect of market share
from asset

TPF National growth
projection input

TPF National growth
projection assumption

Market Share TPF of
Bank

Market Share TPF of
Bank assumption

Expected loan to
deposit ratio LDR

assumption

Figure 4. Stock-flow Diagram of Liabilities (Source: Author).

In the research design, the impact of changes in loan interest rates on additional loans
is explained in the function of the interest rate loan to its delayed effect ratio variable in the
additional loan formula in Table A1. If the annual interest rate of loan is increased, it will
have a negative impact on additional loans.

The stock-flow diagram of liabilities illustrates the transaction flow of the third-party
fund (TPF) originating from the addition and withdrawal of TPF funds from savers, as
presented in Figure 4. An additional TPF is determined based on the national savings fund
growth and the bank’s market share. After deducing the allocation of statutory reserves
requirements at Bank Indonesia, the remaining TPF funds became available funds for new
loans to debtors.

Furthermore, for deposit growth, we use the variable size of bank assets. This is
based on the Indonesia Banking Survey 2017 conducted by PWC. It can be seen that
the amount of bank assets has a strong correlation with additional third-party funds.
Furthermore, additional loans at Bank BRI and Bank Mandiri are encouraged because they
have more extensive networks and access to customers. Therefore, in this study the effect of
market share from assets is used as a reinforcing variable for additional third-party funds.
Moreover, most of the third-party funds of Bank BRI and Bank Mandiri come from the
government institutions and state-owned companies which are not sensitive to the amount
of interest rates on deposit. The explanation is shown in the Figure 4.

The stock-flow diagram of profit, loss, and equity in Figure 5 is developed through the
accounts that make up income and expenses, as well as other equity transactions. Income
is calculated before and after tax, which regularly changes following the banking business
model. However, there some irregularly transactions that change the equity, including
buy-back of stock, adjustments of expenses for transactions in previous years, employment
benefit adjustments, and gains or losses of financial assets. The indicators of bank solvency
risk that were analyzed in this paper are CAR and Z-Score.
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Figure 5. Stock-flow Diagram of Equity, Statement Profit or Loss and Financial Ratio (Source: Author).

4. Results and Discussion

4.1. Model Validation and Baseline of Bank Financial Ratios

The model was tested to determine its accuracy for further simulations. The test
involved comparing the simulation results of several financial statement accounts with
historical data in the 1st period (January 2020) to the 18th period (June 2021). The model
output accuracy was measured using the degree of correlation (r) and the mean squared
error (MSE). Table 2 shows the data from the fit model testing on the simulation results
of BBRI and BMRI. The data described that the model produces financial reports with a
relatively similar trend to the historical data. It has a relatively high r-value indicator of
between 92.40% and 99.71% and a low mean squared error (MSE) account close to 0%.
Therefore, the model is accurate for further simulation.

Table 2. Model Fits Testing (Source: Author).

Account
BBRI BMRI

r MSE r MSE

Loan 99.71% 0.004% 98.95% 0.009%
Third Party Fund 92.40% 0.034% 99.68% 0.006%

Equity 99.34% 0.010% 99.50% 0.013%

The baseline financial ratio data generated by the model are referred to the projection
of a bank’s financial report for the period from 2020 to 2023, produced by the financial
report stock-flow diagram (Figures 3–5). It is compiled based on the assumptions of loan
and savings growth, interest income rate, and the interest expense rate for BBRI and BMRI.
The assumptions for BBRI are as follows: third-party fund growth is 7.50%, loan growth is
7.40% per year, the average interest income rate is 9.97% per year, and interest expense rate
is 2.30%. BBRI is the oldest and largest bank in Indonesia and operates 10,396 service offices
with 125,602 employees. The portion of SMEs loans to total lending until the end of June
2021 reached 80.62%. BBRI is listed as the bank with the largest micro-customer base in the
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world and lending to the micro-segment continues to increase because it is considered to
provide higher yields.

Meanwhile, BMRI input data consist of the average third-party fund growth of 6.50%,
the average loan growth of 6.45%, the interest income rate of 7.09% and the interest
expense rate of 1.83% pa. BMRI’s wholesale credit segment accounts for 51% of the
total loans and is the driving force behind the credit growth. As of 30 June 2021 (period
18th), BMRI’s office network comprises 2426 branches spread throughout Indonesia, with
38,247 employees. BMRI is the second largest bank in Indonesia in terms of total assets. The
majority shareholder of BMRI and BBRI is the Government of the Republic of Indonesia.

The baseline data of BBRI and BMRI in Table 3 show that the banking solvency
conditions, including the CAR and Z-Score, decreased during the COVID-19 pandemic in
2020 (period 1–12), but then increased, starting at the 18th period. The NPL ratio is still
below the maximum NPL limit of 5% because it was supported by credit restructuring
policies. After the policy is revoked, there is potential for NPL to arise from the high ratio of
loans that are restructured to total loans, which reached 19% for BBRI and 12% for BMRI. To
cover NPL risk, the bank strengthened its LLP, increasing the LLP to NPL ratio by 4.6 times
in the 48th period for BBRI and 3.13 times for BMRI. The increase in reserves is to anticipate
the possibility of debtors remaining in default even though credit restructuring has been
carried out. To strengthen capital, it is assumed that dividends will not be distributed in
the years 2022 and 2023 (from the 25th to the 48th period).

Table 3. Baseline Financial Ratio of BBRI and BMRI (Source: Annual Report).

Period
BBRI BMRI

CAR ROA NPL LLP Z-Scored CAR ROA NPL LLP Z-Scored

1 24.02% 0.18% 2.06% 2.12 580 26.41% 0.16% 2.39% 1.47 305

3 20.16% 0.15% 2.15% 2.74 518 22.27% 0.25% 2.66% 2.34 254

6 21.51% 0.15% 2.20% 2.45 534 24.79% 0.03% 2.52% 2.56 266

9 21.24% 0.13% 2.43% 2.42 536 23.17% 0.09% 2.71% 2.54 261

12 21.65% 0.08% 2.70% 2.47 535 23.44% 0.06% 2.92% 2.65 258

15 23.20% 0.12% 3.05% 2.53 570 23.85% 0.19% 3.08% 2.54 265

18 23.15% 0.12% 3.23% 2.69 581 24.19% 0.18% 3.14% 2.55 267

21 23.56% 0.12% 3.26% 2.97 592 24.49% 0.17% 3.13% 2.60 270

24 23.22% 0.09% 3.23% 3.35 586 24.84% 0.16% 3.10% 2.64 272

27 23.41% 0.16% 3.18% 3.56 589 25.07% 0.13% 3.10% 2.70 274

30 23.77% 0.17% 3.16% 3.71 602 25.32% 0.13% 3.09% 2.77 275

33 24.54% 0.19% 3.15% 3.87 626 25.49% 0.14% 3.07% 2.85 276

36 24.75% 0.20% 3.14% 4.01 634 25.65% 0.14% 3.06% 2.91 277

39 25.55% 0.20% 3.12% 4.17 659 25.75% 0.15% 3.05% 2.97 280

42 25.88% 0.20% 3.10% 4.33 669 25.82% 0.14% 3.04% 3.03 281

45 26.26% 0.20% 3.10% 4.47 679 26.00% 0.15% 3.03% 3.09 283

48 26.55% 0.21% 3.09% 4.60 691 26.08% 0.15% 3.03% 3.13 284

4.2. Early Warning on the Impact of Loan Restructuring Policy Revocation in March 2023

In this section, the impact of the OJK Loan Restructuring Policy revocation in March
2023 is simulated on the additional potential default for outstanding Loan Restructured that
gradually increase the NPL starting period (the 40th). The three scenarios for the default
rate of restructuring loan balances are 10%, 20%, and 30%, which describe the bank’s ability
to maintain the quality of restructured loans and their effects on the banking solvency risk
indicators, including NPL, ROA, CAR, and Z-Score.
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As an early warning for BBRI, Figure 6 displays the results of the simulation for
banking solvency risk. The simulation was carried out for the default potential on the
projection of restructured loan balance at the 39th period (March 2023), which reached IDR
185 trillion. The default rate scenario consists of 30%, 20% and 10%, which describes the
BBRI’s ability to maintain the quality of the restructured loans. If 70% of the restructured
loans can be optimally managed by worsening the collectability, then the default rate
scenario is 30%, etc.

Based on the default rate scenarios of the restructured loan of 30%, 20%, and 10%, the
NPL ratio will gradually increase from the 40th period until the 48th period that can reach
6.34%, 5.38% and 4.4%, or by 105.24%, 74.19% and 43% from the baseline. According to
regulation, NPL should not exceed 5%. The increase in NPL has a negative impact on ROA,
CAR and Z-Score, but for BBRI, this is not significant. In the 30% default rate scenario, CAR
and Z-Score only decreased by 1.33% and 0.74%, respectively. This is because BBRI has
an LLP ratio 4.64 times above the NPL at the baseline position. LLP absorbs the increase
in impairment losses due to an increase in NPL (Figure 7). The LLP ratio decreased from
4.65 baseline position to 1.93 in the 48th period at the 30% default rate scenario. However,
this LLP ratio is sufficient to cover the need for NPL elimination because it is still above the
minimum ratio of 1.00 required by the regulator.

  

Figure 6. Early Warning for BBRI Solvency Risk (Source: Author).
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Figure 7. LLP of BBRI.

The solvency risk simulation of BMRI presented in Figure 8 is based on a model
simulation of the loan restructured position at the period 39th (March 2023): IDR 120
trillion. The NPL ratio gradually increases up to the simulation period, namely, the 48th
period (December 2023), which reached 6.25%, 5.24%, and 4.20% for the default scenario
by 30%, 20%, and 10%. This scenario describes the bank’s ability to control restructuring
credit payments. The NPL ratio increased by 106.11%, 72.72% and 38.63% from the baseline
position.

  

 

Figure 8. Early Warning for Solvency Risk of BMRI.

An increase in NPL will reduce profits, so that it has a negative impact on ROA,
CAR and Z-Score. Based on a 30% default rate scenario, the CAR and Z-Score of BMRI
ratios decreased by 1.14% and 0.70% from the baseline position, which was lower than
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the increase in NPL ratio at the 48th period. Even though the CAR decreases, the ratio
is still above the BMRI minimum capital requirement of 9.75%. BMRI strengthened the
LLP to absorb loan impairment expense when NPL increases so that it does not harm
CAR and Z-Score, as shown in Figure 9. However, the strategy of strengthening the LLP
has a negative impact on the achievement of bank profits because it creates a high loan
impairment expense.

 

Figure 9. LLP of BMRI.

Based on the simulation, the solvency risk of BBRI and BMRI increased after the
restructuring policy revocation, but both are still at safe solvency levels, in accordance with
their respective CAR threshold. However, banks still need to strengthen the solvency level
to deal with the potential default rate of a loan that is restructured by more than 30% when
the credit restructuring policy is lifted in March 2023 and the economy is still recovering
after the pandemic outbreak.

4.3. Early Action to Strengthen Bank Solvency

After the early warning simulation modeling, early action simulation is identified to
strengthen the banking solvency conditions. This research led to the development of four
policy options, including interest rate management, new loan policy, decreased operating
expenses, and a combined policy scenario. Using certain values for the main indicators
needed in each policy option, further simulations are conducted to examine the changes
in potential solvency risk through the CAR and Z-Score. The changes in these parameters
show that the best policy produces the highest CAR and Z-Score.

This research uses the parameters of interest expense rate and interest income rate
for the interest rate management policy, loan to deposit ratio (LDR), for a new loan policy,
operating expense rate, which is calculated by the percentage of total operating costs
to the total loan to decrease the operating expense policy, as well as a combined policy
that is a combination of the three scenarios. There is a potential for increasing NPL and
decreasing CAR when the OJK loan restructuring policy ends. Based on the simulation,
several policies and early actions were identified to strengthen banks’ solvency. These
should be implemented because the potential default rate of loan restructures could exceed
30%. Several alternative policy scenarios and examples, such as simulation results for BBRI
and BMRI, are shown in Table 4.
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Table 4. Early Action to Strengthen Bank Solvency.

No Policy Scenario
Policy Options (Early Action)

to Strengthen Solvency
for BBRI

Policy Options (Early Action) to
Strengthen Solvency

for BMRI

1

Interest rate management
(policy for managing interest

rates on loans and
savings/deposits)

Decrease in interest expense rate (for
third party funds) from around 2.66% at

baseline to 2.24% per year

Decrease in interest expense rate (for
third party funds) from around 1.83% at

baseline to 1.63% per year

Increase in interest income rate (for new
loans) from around 9.97% at baseline per
year to approximately 11.24% per year

Increase in interest income rate (for new
loans) from around 7.09% at baseline per

year to approximately 7.97% per year

2 Increase new loan
(policy to increase new loan)

Increased loan to deposit ratio from 88%
at baseline to 91%

Increased loan to deposit ratio rate from
83% at baseline to 90%

3
Decreased operating expenses

(policies to save bank
operational costs)

Decrease in the ratio of operating
expenses to total loans from 2.56% at

baseline to 2.39% per year

Decrease in the ratio of operating
expenses to total loans from 2.80% at

baseline to 2.32% per year

4 Combined policy
(policy combination) Combination of Policy 1 to 3 Combination of Policy 1 to 3

The target levels of the investigated indicators, namely loan interest rates, deposit
interest rates, loan to deposit ratio (LDR) and cost to income ratios (CIR) are determined
based on actual data achieved by banks at the end of 2019 or bank performance conditions
prior to COVID-19. The bank’s solvency level parameter data will certainly move in line
with the changes of loan performance. The choice of policy scenarios is based on the
simulation results for the CAR level during the simulation period, and the best policy will
be selected based on the ability of the policy to generate the highest CAR ratio.

Figures 10 and 11 show the simulation results of the four early action policy scenarios
for BBRI and BMRI to anticipate the increase in solvency risk when the credit restructuring
policy is revoked in the 39th period. As an early action, some of the policies in Table 3 can
be implemented during the period before the OJK policy is revoked, or from July 2021 (19th
period) to December 2023 (48th period). An effective policy is a policy that can encourage a
higher CAR and Z-Score compared to other policy options.

  

Figure 10. Early action Simulation of BBRI.
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Figure 11. Early Action Simulation of BMRI.

At BBRI, the policy simulation of interest rate management, new loan policy, the policy
of a decrease in operating expense, and combined policy scenarios resulted in higher CAR
and Z-Score levels than the position at default rate 20% (Figure 10). Similarly, the Z-Score
for the four policy scenario options at BBRI has the same pattern, with changes in CAR
compared to the baseline level.

The combined policy pushed the CAR and Z-Score ratio of BBRI from 26.46% and
689 to 28.78% and 757, or increased by 8.76% and 9.9%, respectively, above the baseline
position at the 48th month. The policies that resulted in the highest CAR and Z-Scores, after
the combined policy, are the policy of decreasing operating expense, interest management
policy, and new loan policy. The combined policy of increased revenue and saved costs is
the best option to effectively boost CAR and Z-Score in BBRI under the recovering economic
conditions caused by the COVID-19 pandemic.

For BMRI, based on the two parameters of CAR and Z-Score on Figure 11, the com-
bined policy causes the highest changes in CAR and Z-Score values, followed by the policy
of decreasing operating expenses, interest management policy, and new loan policy. More-
over, the combined policies strengthen the solvency of BMRI compared to other policies.
Therefore, the combination of policies to increase revenue and save costs is the best option
to effectively boost CAR in BMRI under abnormal economic conditions, due to the impact
of the pandemic outbreak.

The combined policy also has a high sensitivity level to boost BMRI’s CAR and Z-Score
by 20.23% and 24.56% from the baseline position for the 48th period. In contrast, policies
with low leverage in the current economic conditions are new loan policies. This is because
the demand for new loans is still low, due to the COVID-19 pandemic.

4.4. Discussion

Several important points should be discussed regarding the simulation of the loan
restructuring policy revocation that began in March 2020. The first is to evaluate the
potential of the default on the restructured loans. This evaluation allows banks to control
the collectability of restructured loans to avoid them deteriorating or becoming NPLs
(Bauer et al. 2021). However, evaluation should be monitored through the bank guidance
to the debtors with the potentially non-performing loans. This could be implemented
by visiting the debtors and their businesses, or conducting some on-site monitoring, to
analyze the respected debtors’ ability to pay. There should be some concerns from banks
regarding the provision of advice to debtors regarding business management to maintain
and improve the payment capacity of the restructured loans. Therefore, loan monitoring by
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banks suppresses non-performing loans and improves financial performance (Duong et al.
2020; Hidayat et al. 2021).

In a normal situation (not a pandemic), the increase in loan interest rates and a
decrease in deposit rates will greatly depend on the level of price elasticity of each product.
In this case, if the loan interest rate decreases, the demand for loan from the prospective
debtors will increase, and if the deposit interest rate decreases, deposit placement activities
will decrease.

The COVID-19 condition has led to government intervention in handling the situation
through restrictions on community activities. This is the main reason that causes less than
optimal new loan growth or in other words, although loan interest rates decreases, the
demand of prospective debtors obtaining the new loan does not increase. This is because
people still in doubt of their ability to repay loans.

However, the design of this study has considered the factors that influence the rate of
loan growth (additional loan) with the following explanation:

• The increase in new loans is not only influenced by loan interest rates, which tend to
decline during the pandemic, but is greatly influenced by the COVID-19 condition
with the level of public and business trust as potential debtors being quite low due to
the tightening economic activities and doubts about their ability to loan repayment.

• The increase in new loans is influenced by the level of bank liquidity, which was
quite abundant during a pandemic. However, with the level of trust from the public
and business that had not recovered as well as the economic activity that had not yet
recovered, the bank could not carry out the new loan growth optimally.

Taking into account the simulation results, it can be conveyed that in the COVID-
19 period there are conditions, namely: abundant bank liquidity, declining loan interest
rates and declining deposit interest rates. This can then be adjusted to post-COVID-19
conditions, where the loan interest rate can be increased, namely from a declining interest
rate to the original interest rate, in line with increasing public and business confidence in
the conditions of post COVID-19 and the recovery in economic activity.

The simulation results also show that the banks have a fairly good level of LLP and
CAR to absorb the solvency risk. Therefore, although there is an increase in NPL, this does
not have a significant impact on CAR and Z-Score (Agenor and Zilberman 2015). A high
level of LLP reduces the bank solvency risk but increases the loan impairment losses, and
suppresses profit and capital growth. Therefore, banks face a trade-off between solvency
and profitability (Zheng et al. 2019).

There is a challenge in the simulation of policy scenarios by banks to prepare better
action plans in response to worsening NPLs when the restructuring policy is revoked.
This allows for the impact of the policy on the bank solvency to be known before it is
implemented (Paiva et al. 2020; Asadollahi et al. 2021). Moreover, it enables banks to
prepare for the existing policy scenario options (Morecroft 2015).

The model has been developed into a self-simulation facility that could be imple-
mented by the bank management to enable banks to deal with the potential solvency risks
using their own data. Banks could calculate the level of solvency and other risks as a
consequence of the COVID-19 pandemic through a simple interface that generates early
warning and early action. Figure 12 shows the Bank Solvency Risk Self-Simulation Interface
developed in this research. Three parts were prepared in the application. The first part
shows data input instruments for potential defaults on restructured loans. The second part
shows input instruments for bank policy parameters to manage solvency risk through four
policy scenarios. The third part displays the simulation results of bank solvency indicators,
including NPL Ratio, CAR, ROA and Z-Score.
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Figure 12. Bank Solvency Risk Self-Simulation Interface Developed in the Research.

The implementation of a self-simulation facility requires bank officers to provide
input data or assumptions regarding the estimated percentage of restructured loan defaults
and the potential non-performing loans. These inputs produce an early warning about
solvency risk. Furthermore, bank management could prepare inputs for each solvency risk
management policy provided by applying the required parameters. After obtaining the
input data for the four policies, the application generates new conditions, providing the
policy by displaying the NPL, CAR, and Z-Score as early actions for the bank management.

Based on the early warning and early action information, using self-simulation, the
bank could implement the policy that produces the highest CAR and Z-Score at the first
opportunity. The earlier the best policy is implemented, the better prepared banks become
to face the loan restructuring policy revocation that will take place in March 2023. After
the policy is implemented, and during the lead up to the policy revocation, banks could
still perform self-simulation. However, they should consider the current conditions of
loan performance through the NPL ratio. They could also continuously monitor or update
bank’s readiness to face solvency risk after the revocation of the OJK loan restructuring
policy.

5. Conclusions

This article develops an early warning system model for bank bankruptcy risk and a
simulation of management policy response. The development of the model with a system
dynamics methodology adds theoretical knowledge about the flow of the bank financial
transactions that caused the bank bankruptcy risk, and then produces simulations and
management policy choices to reduce the potential risks. By identifying the flow in the
system dynamics, bank management can develop appropriate risk mitigation policy choices
according to the symptoms that have arisen.

System dynamics methodology is used to build models and perform early warning
and early action simulations to help banks identify solvency risks earlier and design policies
and strategies to mitigate the risk. Early warnings regarding bank solvency risk could be
identified through simulations and early actions could be taken to overcome the potential
risks and problems after the restructuring policy revocation. To deliver the robust model of
solvency risk, this research used the publicly accessed data from two banks and analyzed
some financial ratios based on the financial statements. To enable banks to use their data,
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this research provided a self-simulation facility, so that bank management could obtain a
more accurate solvency risk prediction. It is suggested that future research could consider
not only solvency risk but also the liquidity and market risks.

The limitations of the analysis that carried out in this paper, among others, that it
only discussed the potential loan risk as the beginning of the bankruptcy risk and has not
discussed the other causes of the loan risks such as the debtor moral hazard, the weak
analysis of creditworthiness, the declining of the payment capacity of the debtors due to the
pandemic COVID-19 and the specific economic sectors that experienced the high level of
loan risks. It is suggested that future research could consider not only the loan and solvency
risk but also the liquidity and market risks in the model. Further, the upcoming research
is suggested to discuss the causes of the bankruptcy risks that have not been analyzed in
this article.
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Appendix A

Table A1. Formula of Variable in Stock-flow Diagram.

Variabel Formula

Performing Loan Initial Performing Loan + (Loan Payment − Additional Loan) + (NPL Restructuring − Additional NPL) −
Performing Loan to Restructured Loan

Loan Payment (Loan Maturity ∗ Performing Loan) ∗ (1 + Seasonal maturity)

Additional Loan
(MIN (Max Liquid Asset Outflow, If ((Marketable Securities Model + Liquid Asset Model)>Expected liquid
Asset, Performing loan correction, 0<<IDR Million/Month>>) ∗ (Credit Impact in COVID situation/Ratio
interest rate loan to its delayed effect)))

Additional NPL Performing loan ∗ Realized NPL Rate Average by Sectors

NPL Restructuring (MAX (Target NPL Restructuring, (Target NPL Restructuring + NPL Correction))/Time to Restructuring) ∗
Loan Model

NPL Initial NPL + (Additional NPL − NPL Restructuring) + Rest Loan to NPL − NPL Write off

Rest Loan to NPL MIN (Maximum Restructurized Loan Outflow, decrease on total loan cumulative)

NPL write off (Non performing loan NPL ∗ NPL write-off rate)

Restructurized Loan Initial Restructurized Loan + Performing Loan to Restructured Loan − Rest Loan to NPL − Restructurized
Loan Payment

Restructurized Loan Payment MAX(0<<IDR Million/month>>,MIN(Maximum Restructurized Loan Outflow, Loan Maturity/Multiplier
Maturity Rate in Restructurized Implemented ∗ Restructurized Loan))

Liquid Asset Model Initial Liquid Asset + Loan Payment − Additional Loan + Restructurized Loan Payment + Cash Inflow −
Cash Outflow − Buy Marketable Securities (MS) − Sell MS

Cash Inflow Interest income + Operating income + New borrowing + Additional TPF + NPL Write Off Paid + Fixed
Asset Disposals
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Table A1. Cont.

Variabel Formula

Cash Inflow (Operating expense − Depreciation)+ Additions of Fixed Asset + Borrowing Payment + Withdrawal TPF +
Interest Expense + Dividen Payment + Tax expense + Buyback Stock

Sell MS MIN (Maximum Sell of Marketable Securities, Indicated to sell MS ∗ LDR to MS Ratio Sell)

Buy MS MIN ((Indicated to buy MS ∗ LDR to MS Ratio Buy)∗1+Irreguler policy of investment, Max Liquid Asset
oufflow)

Securities Initial Securities + Buy MS − Sell MS + Gain of Value

Reserve of Loan Impairment Model Initial of Reserve of Loan Impairment Model + Loan Impairment − Impairment Outflow + Adjustment of
Loan Impairment

Loan Impairment (Loan Model ∗ Impairment Rate)

Impairment Outflow (MIN (Maximum Loan Impairment Available, NPL write off))

NPL Ratio Non performing loan NPL/Loan Model

Loan Loss Provision (LLP) Reserve of Loan Impairment Model/Non performing loan NPL

Third Party Fund (TPF) Initial TPF + Additional TPF − Withdrawal TPF

Additional TPF TPF national growth rate ∗ Seasonal TPF ∗ (Market Share Normal TPF ∗ Effect of market share from asset)

Withdrawal TPF (Third party fund TPF Model/Time of TPF Withdrawal) ∗ (Seasonal withdrawal)

Equity Model Initial Equity + Net Profit − Equity Adjustment − Dividend Payment − Buy back of Stock

Net Profit (Interest Income − Interest Expense + Operating Income − Operating Expense − Loan Impairment -Tax
expense)

Equity Adjustment Adjustment of prior year transaction + Employment Benefit Adjustment

Dividend Payment Profit After Tax ∗ Dividend Payout Ratio

Buy Back of Stock Buy back decision or event

Capital Adequacy Ratio (CAR) Equity Model/Risk Weighted Asset ∗ 100<<%>>

ROA Profit After Tax/Asset Model

Z-Score (ROA + (Equity Model/Asset Model))/Standard Deviation of ROA
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Abstract: Credit is considered as an essential tool to make informal labor’s income better. In order to
improve quality of their life, the state should have some supports them in credit access. This study
analyzes factors causing credit access of informal labors to be changed in the time of COVID-19
pandemic. Using survey data collected from 2020 VHSSL (2019–2020), this approach has two models
including a binary logit model and a multinomial logit model (MLM). The results revealed that
the positive factors including education, material, collateral, credit size, credit source, credit debt
which are likely to affect to credit access, however age, family size, ethnicity, interest, paid money are
negative. Besides, it also concludes that quality of life of informal labor is considerably influenced by
credit access, collateral, credit source, credit debt from the observed samples. Additionally, this paper
recommends some policies to enhance informal labor’s access to credit and their quality of life.

Keywords: urban; rural; informal labor; credit access; quality of life

1. Introduction

The global devastation caused by COVID-19 is only just beginning, with the severe
threat to public health as well as having negative impacts on economies (Lee et al. 2021).
Especially, the worst impacts are already being felt by informal labors, who face a dismal
spectrum of probabilities of job losses, from diminishing sharply in earnings among the
self-employed to job losses among paid labors (Rajneesh 2020). In Vietnam, the coronavirus
(COVID-19) pandemic has significantly affected the economy and informal labors who are
with little access to health and social security services. In general, average income of these
labor decreased significantly, reaching to 25% in 2019 and 35.7% in 2020 (ILO 2020).

Credit access is an important component of the government’s economic policy in
almost nations. Many studies also show that credit access is one of the important factors
affecting the informal sector in growth and development. The informal labors having
accessibility of credit can invest and maximize their profit. Furthermore, credit improves
productivity and raises living standards by breaking the vicious circle of poverty among
informal labors (Li et al. 2011). Twumasi et al. (2020) confirmed that credit is an essential
input for these labors because it enables them to enhance capital accumulation and can
increase their income and savings as well as their ability to repay the loan. When informal
labors can borrow loans, they will apply new technologies, improve productive activities,
income and encourage them to intensity their participation (Nguyen et al. 2019). Therefore,
credit is a powerful instrument for poverty reduction and improvement in the quality of
life in informal labor sector.

In Vietnam, the government has given some support programs to help informal labors
in both rural areas and urban areas to increase access ability and other financial services in
order to overcome difficulties caused by the Covid 19 pandemic over the period of three
years, starting form 2019. In general, the staged model applied for crisis management during
the second and the third wave of COVID-19 in Vietnam has been successful (Da et al. 2021).
In the 2000s, Vietnamese goverment has established some preferential credit funds for the
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informal sector to improve informal workers on access to credit. However, many these labors
are constrained and still excluded from access to credit. Many funds and formal banks are
not willing to support them because they see these labors as a risky job (Pham 2020).

The main objective of this study is to analyze the factors influencing access to credit
for informal labor sector in Viet Nam in the period of Covid 19 pendamic. More specifi-
cally, the paper determines the factors that affect their credit access including household
characteristics (gender, age, education, ethnicity, family size, marital status, area, collateral,
etc.) and credit characteristics (duration of credit, source of credit, political instability, size
of credit, number of credits obtained, usage of the credit, savings, guarantees, interest . . . ).
Furthermore, by comparing specific characteristics between the informal labors in rural and
urban areas, the study analyzes and evaluates the impacts of credit access on improving
quality of life for informal labors in the Time of COVID-19.

2. Literature Review

The most visible influence of the COVID-19 on world economy is to the unemployed,
the self-employed, casual and gig-workers, small-scale entrepreneurs and businesses, which
can be imperfectly described as those people and enterprises being in the informal sector.
Informal includes individuals that might undertake piecework in their own premises, street
vendors and most domestic workers. They lack of protection for non-payment of wages and
retrenchment without notice, and often work under limited occupational safety conditions
with no sick pay and health insurance (Sayed and Peng 2021).

In the developing countries, informal sector takes up a large proportion, with more than
2 billion people, representing 60% of workers and 80% of enterprises (ILO 2020). Overall, the
COVID-19 crisis with the scale and rapid spread as well as large-scale lockdowns for a long
time is a serious problem for the informal sector where poverty levels are high and already
close the poverty line (Caiazza et al. 2021). Even if the pandemic subsides, we cannot expect
things to return to their normal state in a medium run. In spite of having much talk about
what policy actions less-developed countries can undertake to minimize the economic costs
of the pandemic, in reality, few middle-income nations have the means to afford cautious
and meaningful policy action (Rajneesh 2020). According to Hua and Shaw (2020), some
countries are supplying tax relief measures and credit guarantees, but meaningful action
needs constructive government organization to implement these measures.

Besides, many studies have discussed about factors that impede the farmer’s access
to agricultural credit. Most of these studies focus on agrarian credit borrowers. These
researchers mostly draw their attention to household characteristics, asset ownership,
regional characteristics (Kedir 2003; Ferede 2012) including factors as gender, age of the
head of household, household size, membership in a financial solidarity group and socio-
economic characteristics (Sekyi 2017).

Similarly, Twumasi et al. (2020) has shown that education, household size, association
member, experience and region are variables affecting access to credit while Langat (2013)
confirmed that access to credit depended on credit standards, assess return on credit,
evaluate risk on loan to farm and transaction cost. In addition, size of credit, duration of
credit, number of credits obtained, usage of the credit, savings, collateral security, interest
rate also act as important components that influence access to credit (Bin 2021).

The following variables were tested based on the problem statement and relevant liter-
ature to know the statistical significance between farmers’ access to credit and microfinance
sources of capital (Agier and Szafarz 2013). Many factors inform the decision-making pro-
cess by lenders of agricultural loans. These mechanisms are put in place by all microfinance
institutions worldwide to tackle credit standards, assess return on credit, evaluate risk on
loan to farm, and transaction cost (Langat 2013).

According to the conditions for credit access, the factors such as the type of financial
organizations, policies are varieties used to determine access or not to credit (Sossou et al.
2017). The increase in individual credit may lead to customer selectivity basing on some
main factors such as sufficient guarantees to obtain loans and a minimum collateral for loans.
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In term of using models to examine the effect of credit access on producers, there are
some types of models such as the linear regressive, binomial logit regression, probit model
or logit models. Lassana and Thione (2020) used a binomial logit regression model to
evaluate some main variables affecting cotton producers’ access to credit. These variables
are significant at the 5% level and impact on credit access are age, marital status and interest
rate. Besides, other researchers have used the probit regressive model to examine factors
influencing access to credit of a household. In particular, Pham et al. (2020) used this model
to estimate factors having an influence to access formal credit of farmers in Soc Trang,
Vietnam. They concluded that age, collateral for loans, and group membership can help
improve their access to credit for rice farms.

Some studies have applied a multinomial logit model (MLM) was used to identify
factors affecting the likelihood of a household being a non-borrower, a borrower with a
preferential home loan or a borrower with commercial home loan (Nguyen et al. 2018).
Moreover, a number of studies have used the MNL for estimating the likelihood of a
housing borrowing loans from informal or formal credit sources (Doan and Tuyen 2015) or
the probability of a small and middle-sized enterprise borrowing a formal or informal loan
in Vietnam (Nguyen and Luu 2013). Besides, OLS model was specified to conclude that
there were factors affecting to access to households and these factors were labors, the ratio
of land value to total property value, the number of dependent members, the distance from
home to place of loan (Diagne 1999)

Furthermore, some papers have used the logistic model to analyze the determinants
of credit by farmers (Akudugu 2012; Garay 2007). Nouman et al. (2013) employed logistic
regression to estimate the factors that influence the decision-making process by agricultural
credit suppliers. They reviewed that the typical household characteristics that influence
lenders’ decision to grant household farmers’ access to microfinance credit include social
capital such as homogeneity, network connection, and socio-economic factors such as the
farmers’ income level, education, age, marital status, farming experience, farm size. When
Diagne (1999) studied farm’s access to credit in Malawi put the OLS model such as a tool to
test factors having an influence on credit demand of farms. The factors affecting to credit
demand included land, labors, farm size and location.

While He and Li (2005) have applied the probit model to show that education, age,
income, savings and local policies are important factors affecting to access to credit of labors,
Anane et al. (2021) notes that microfinance capital’s source significantly influences farmers’
access to credit through using logistic regression models. The analysis further revealed that
land ownership, gender, and literacy strongly correlate with farmers’ access to credit as
well as establish that savings account, microfinance membership, and geographical location
significantly influence the credit providers in decision-making process to grant a loan to
the customer. His findings suggest that microfinance institutions have not been able to
perform their business effectively because of capitalization. Similarly, Bin (2021) evaluates
the major components of access to credit and their effects on the sustainability of SMEs
in Cameroon by using the probit model and linear regression model with factors such as
experience, interest rate, collateral security, corruption and size of loan.

Assogba et al. (2017) used the Logit model to conduct an analysis on the factors
affecting farmers’ access to credit. The model was specified to identify the relationships
between access to credit and the socio-economic characteristics of the selected farmers
including literacy (10.9%), years of schooling (3.9%), guarantor (18.9%), membership (31%),
interest (11.7%) and collateral (12.4%). This study also recommended that governments
should promote these factors to increase access to credit.

Besides these traditional models, some recent researches have used machine learning
to utilize all data available and systematic models that are accurate, efficient, and objective.
In term of credit scoring, Kumar et al. (2021) use systematic literature review methods
to identify and compare the best fit AI-ML-based model adopted by various financial
institutions worldwide. The main purpose of this study is to present the various ML
algorithms highlighted by earlier researchers that could be fit for a credit assessment
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of rural borrowers, particularly those who have no or inadequate loan history. Besides,
in recent years, artificial intelligence (AI) techniques and machine learning have shown
successful performance in credit scoring and credit access. This illustrates that machine
learning derived model and artificial intelligence techniques can automatically adapt to
changes in input data patterns—an infeasible task for a human analyst, especially when
measured over long periods of time and big data which brings volumes and complexity of
information (Adewumi and Akinyelu 2017; West 2000).

Overall, diverse determinants of credit access highlighted in the literature include
household characteristics (gender, age, education, ethnicity, family size, marital status,
area, collateral, etc.) and credit characteristics (duration of credit, source of credit, political
instability, size of credit, number of credits obtained, usage of the credit, savings, guarantees,
interest, etc.). Besides, many studies have used the linear regressive model to examine
the impact of factors to access to credit in farmers, households and other labors (linear
regressive, binomial logit regression, probit model, logit model, multinomial logit model
. . . ). Although some of those studies did examine determinants of access to credit, not even
one emphasized the credit access of informal labors especially in the Time of COVID-19.

3. Data and Methods

3.1. Data

In this study, household data were taken from the Vietnam Household Living Standard
Survey (VHLSS) of 2020. The VHLSS was conducted by the General Statistics Office of
Vietnam (GSO) with technical assistance from the World Bank. We used data from the
sample of households, including 4500 households in two years from 2019 to 2020. This time
is the Covid period in Viet Nam so government applied some policies to help informal
labors to overcome difficulties caused by the Covid pandemic. The VHLSS sample was
selected in a way to represent the entire country at the national, regional, urban, rural and
provincial levels. The VHLSS contained rich information about demographic characteris-
tics, employment and economic sources, education, health, housing, durable assets and
land. In particular, the data included detailed information about credit characteristics and
access to credit, including formal sector and informal sector. According to Vietnamese
labor code 2021, informal labor is a person who does not have a labor contract. So, from
4500 households, we only choose households having members who are informal labors
and access to credit from preferential funds in two years of COVID-19 pandemic (from
December 2019 to 2020). As a result, 577 informal labors in rural areas and 387 informal
labors in urban areas were chosen to collect information on characteristics of the households
and credit characteristics of the households.

3.2. Methods

In this study, we also use binary logit model and multinomial logit model (MLM).
First, we use binary logit model to show the factors that influence informal labor’s access
to credit. Next, we investigate the impact of credit access, among other factors related
credit access on improving quality of life of informal labors in urban and rural areas in
Vietnam. Second, we also apply the statistical analyses including descriptive statistics and
multiple regression analysis. The factors were examined if they can asociate with the credit
access of informal labors to improve quality of life. In this study, we also investigate factors
affecting the level of improvement of quality of life. Improving quality of life scores of
respondents, taken from a multiple-choice question: “When you receive this credit loan,
how is your quality of life improved?”. The four possible responses to the question are
“much of an improvement”, “slight improvement”, “no improvement”, and “decrease”.
Thus, for our analysis, improving the quality of life is constructed with a value from 1 to 4,
corresponding to level of improving quality of life.

The response variable (quality of life) is a polychotomous variable having four cate-
gories including much of an improvement, a slight improvement, no improvement and
decrease. So we use a multinomial logit model (MLM) to identify factors affecting access to

120



Economies 2022, 10, 8

credit to improve quality of life for the informal labors. Some studies have used the MNL
for estimating the access to credit from other sources and the probability of access to home-
buyer credit in urban Vietnam (Doan and Tuyen 2015; Nguyen et al. 2018). To estimate the
impacts of access to homebuyer credit and housing satisfaction among households buying
affordable apartments in urban Vietnam, Nguyen et al. (Nguyen et al. 2018) has applied
descriptive statistics and multiple regression analysis including using a multinomial logit
model (MLM) with three group factors (objective attributes of households and objective
characteristic of the environment).

Let Pij (j = 1, 2, 3, 4) expresses the probability of being in a given borrowing group of a
household.

i with: j = 1 if the household has much of an improvement, j = 2 if the household has a
slight improvement, j = 3 if the household has no improvement and j = 4 if the household
has a decrease. Then, the multinomial logit model is given by

Pij(j = kXi) =
exp(βkXi)

∑4
j=1 exp(βjXi)

(j = 1, 2, 3, 4) (1)

In order to make the model identified, βj is set to zero for one of the categories, and
coefficients are then interpreted with respect to that category, called the reference or base
category (Cameron and Trivedi 2005). Thus, set βj to zero for one of four groups, then the
MNL model for each group can be rewritten as:

Pij(j = kXi) =
exp(βkXi)

∑2
j=1 exp(βjXi)

(j = 1, 2, 4) and Pij(j = 3Xi) =
1

∑4
j=1 exp(βjXi)

(j = 1, 2, 3, 4) (2)

which can be estimated using the method of maximum likelihood.
Table 1 describes the definition and measurements of variables included in the model

of access to credit. The first group of variables is gender, age, education, family size, marital
status, ethnicity, collateral. We use these variables in the analysis for the characteristics of
informal labor, which is likely to enable them to meet requirements to credit access. The
second group includes variables on credit source, credit size, paid money for using of credit,
collateral. These factors might influence ability of access to credit of informal labors as
well as quality of life improvement. Table 1 describes the definition and measurements of
variables included in the model of access to credit.

Table 1. Definition of explanatory variables used in the regression model.

Variables Definition

Dependent variables

Access to credit Access to credit (1 = yes, 0 = no)

Quality of life Improving quality of life, 1 = much of an improvement, 2 = slight
Improvement, 3 = no improvement, 4 = decrease

Explanatory variables

Household characteristics

Gender Respondent gender (1 = male; 0 = female)

Age Informal labor’s actual age (years)

Education Actual schooling years

Ethnicity Whether respondent is Kinh (1 = yes; 0 = no)

Family size Number of household members (people)

Marital status Get married (1 = married, 0 = otherwise)

Collateral Have a collateral security (1 = yes, 0 = no)

Area Live in urban and rural areas (1 = urban, 0 = rural)
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Table 1. Cont.

Variables Definition

Credit characteristics

Source of credit Organization supply (1 = banks, 2 = associations, 3 = local credit fun)

Size of credit The amount of money borrowed

Credit debt Unpaid credit loans (1 = if all loans have been paid, 0 = all loans have
not been paid)

Paid money A loan origination fee (million dong)

Interest The interest rate charged to the borrower (%)

4. Results and Discussion

4.1. Descriptive Statistics and Findings

Table 2 provides some background information on household characteristics (such
as age, gender, education, ethnicity, family size, marital status, collateral, area) and credit
characteristics of respondents (informal labors). It shows that the age, education level,
gender, family size and marital status are quite similar between two groups of informal
labors. However, ethnic type between two groups is difference. The proportion of Kinh
people in urban areas is much higher (0.91%) among those being other ethnicities (0.76%).

Table 2. Descriptive statistics of variables.

Variables
All Urban Rural

Mean/Share SD Mean/Share SD Mean/Share SD

Dependent variables
Access to credit 21.42% 23.57% 17.33%
Quality of life
Much of an improvement 36.83% 36.24% 36.22%
Slight improvement 43.17% 45.30% 49.22%
No improvement 10.37% 8.71% 7.97%
Decrease 8.23% 9.76% 6.95%
Explanatory variables
Household characteristics
Gender 51.92% 57.84% 55.29%
Age 33.77 19.81 31.89 19.73 32.08 19.91
Ethnicity 81.83% 82.56% 76.78%
Education 6.34 3.72 5.99 2.04 5.79 2.10
Family size 2.58 1.52 2.59 1.56 2.63 1.57
Marital status 69.40% 77.83% 74.34%
Credit characteristics
Collateral 29.82% 26.98% 33.56%
Credit source 2.64 0.82 2.65 0.81 2.64 0.83
Banks 19.00% 18.60% 13.00%
Associations 1.20% 0.70% 1.00%
Local credit fun 76.00% 77.20% 81.00%
Credit size 178,970.8 502,078.5 179,290.6 417,824.9 178,824.0 537,679.8
Credit debt 142,830.7 330,563.5 144,965.9 291,299.8 141,850.8 348,046.8
Paid money 84.74 559.21 149.25 843.93 55.13 360.86
Interest 2.95 4.15 2.44 3.53 3.19 4.41
Number of observation 963 577 387

Source: authors’ own calculation from the 2020 VHLSS.

As shown in Table 2, 33% of the rural informal labors borrowed loans with collateral
and the figures are much higher (43%) for those in urban areas. On average, the mean
value of credit size is 178,970.8 million VND for all areas, and slightly higher for those in
urban areas (179,290.6 million VND) than those in rural areas (178,824.0 million VND). By
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contrast, amount of paid money to having loans from urban informal labors is higher for
those in rural areas (149.25 million VND and 55.13 million VND respectively). Regarding
the characteristics of credit, the data in Table 2 also shows that credit source, interest is the
same to 2 types of labors (2.65, 2.64 and 2.44, 3.19 respectively).

4.2. Determinants of Access to Credit

Table 3 presents the results from the Logit regression. The results show that some
explanatory variables are statistically significant at the 10% level or lower, with their signs
as expected. Furthermore, the Pseudo-R2 equal to 0.26 and is highly significant, suggesting
that this model is globally significant (Louviere et al. 2002).

Table 3. Determinants of access to credit for informal labor.

Variables
All Urban Rural

Coefficient SE p-Value Coefficient SE p-Value Coefficient SE p-Value

Gender −0.14 0.68 0.03 −0.07 0.06 0.02 0.04 0.78 0.00
Age −0.01 0.02 0.00 −0.02 0.01 0.02 −0.01 0.03 0.07
Ethnicity −1.63 0.69 0.01 −0.11 0.11 0.03 −1.20 0.76 0.03
Education 0.02 0.20 0.05 0.01 0.01 0.01 0.08 0.24 0.01
Family size −0.27 0.33 0.03 −0.02 0.03 0.04 −0.05 0.34 0.01
Marital status 0.93 1.01 0.09 0.04 0.08 0.06 1.05 1.13 0.08
Collateral 1.96 0.98 0.05 0.01 0.08 0.00 1.88 1.20 0.05
Credit source 0.01 0.29 0.01 0.01 0.03 0.01 0.07 0.33 0.02
Credit size 8.67 4.88 0.01 3.93 4.03 0.03 9.30 6.99 0.00
Credit debt 0.01 7.34 0.08 5.65 6.32 0.07 0.01 9.10 0.05
Paid money −0.01 0.01 0.00 −0.01 0.01 0.04 −0.01 0.01 0.02
Interest −0.03 0.09 0.02 −0.01 0.01 0.01 −0.02 0.08 0.03
Constant 0.07 2.10 0.03 0.29 0.19 0.03 0.16 0.22 0.03
Number of observation 963 577 387

Source: authors’ own calculation from the 2020 VHLSS.

Firstly, education, marital status has a positive impact on receiving the preferential
credit in two groups. Education has a statistic meaning (p < 0.05); an increase of one school
year will raise ability to gain credit access 0.02 times and 0.08 times in urban and rural
informal labors respectively and impact of education on access to credit for informal labors
in urban areas is higher than these labors in rural areas because they depend completely on
off—farm works which required more professional skill. These findings are similar to the
studies of Anane et al. (2021) and Lassana and Thione (2020).

Besides, the results demonstrate that the Kinh are not more likely to have more loans
than the other ethnic groups, who are hindered by barriers of language and cultural
customs. The reason is that almost preferential loans are given for poor informal labors and
minority ethnic so these labors can access more easily than other labors. The expansion of
marital status, credit source, collateral will increase the ability for access to credit with 0.04,
0.01 and 0.01 respectively for urban informal labors and 1.05, 0.07 and 1.88 respectively for
rural informal labors. There is a significant difference between collateral of informal labors
in urban and in rural areas. The result evidences that collateral of informal labor in urban
areas is more necessary than those in rural areas.

Paid money and interest have an impact on credit access. This might result from the
fact that if informal labors have a good credit condition they will gain credit loans easily.
Similarly, Pham et al. (2020) revealed that characteristic of credit influence positively to
gain credit in inform labor group in Vietnam. Better these factors enable those to meet some
required conditions of access to credit in both rural and urban areas. Besides, credit size,
credit debt in urban and rural areas can have a positive impact on informal labors’ credit
access (see Table 3).

Regarding the access to credits, the results confirm that age, ethnicity, family size, paid
money, interest are not related to the access to informal labor’s credits. So the results might
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recommend that there is no difference in access to credit among the surveyed labors in
urban and rural areas. The finding is the same to Nguyen and Luu (2013).

4.3. Effects of Access to Credit on the Quality of Life Improvement

According to the Vietnam Household Living Standard Survey (VHLSS) of 2018 con-
ducted by the General Statistics Office of Vietnam (GSO) with 4.500 households in two
years (2017 and 2018), the number of informal labors received preferential credit was 545
labors including 181 urban informal labors and 364 rural informal labors. However, in
the time of COVID-19 (2019–2020), these informal labors grew up to 946 informal labors
including 577 informal labors in rural areas and 387 informal labors in urban areas in the
Vietnam Household Living Standard Survey (VHLSS) of 2021.

According to credit structure of informal labors, the results show that the amount of
loans is obtained mainly from local credit sources (77% in urban areas and 81% in rural
areas). Meanwhile, these labors only receive credit support from policy banks with 19%
in urban areas and 13% in rural areas (Figure 1). Only a few other loans are taken from
associations and private individuals. The average amount of credit is 179.290 million VND
and 178.824 million VND in urban and rural areas respectively.

 

Figure 1. Structure of credit sources for informal labors in Vietnam. Source: authors’ own calculation
from the 2020 VHLSS.

Table 4 presents the results of the MNL (Multinomial Logit) model on improving qual-
ity of life for informal labors. The variables, which are credit access, education, collateral,
credit source, credit debt, interest have meaning in explaining the impact of credit access
to improving quality of life for informal. In Table 4, test F of regressive has a meaning
(p < 0.05), which shows that there is no error in selection.

By access to credit, informal labors can increase the quality of life improvement; in
particular, quality of life will raise by 0.21, 0.19 and 0.17 times in all areas, urban areas,
rural areas respectively. Previous studies have echoed our conclusion on the role of credit
access to informal labors. Le and Pham (2011) has proved access to credit and has increased
income and quality of life for Vietnamese labors in informal sector. Pham (2020) has
concluded that access to credit has positive impacts on reducing poverty and improving
quality of life for rural labor in Vietnam.
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Table 4. Effect of credit access on the quality of life improvement.

Variables
All Urban Rural

Coefficient SE p-Value Coefficient SE p-Value Coefficient SE p-Value

Credit access 0.21 0.24 0.00 0.19 0.17 0.04 0.17 0.15 0.01
Education 0.26 0.21 0.00 0.16 0.08 0.02 0.31 0.31 0.00
Collateral 0.31 0.79 0.00 0.29 0.46 0.01 1.17 3.01 0.02
Credit source 0.09 0.25 0.00 0.34 0.16 0.02 0.11 0.30 0.01
Credit size 3.12 2.44 0.03 1.25 2.22 0.01 4.24 4.73 0.07
Credit debt 8.50 7.10 0.00 −1.59 3.49 0/04 6.01 0.01 0.02
Paid money −0.01 0.06 0.00 −0.01 0.01 0.04 −0.04 0.02 0.03
Interest −0.25 0.14 0.00 −0.11 0.06 0.01 −0.20 0.24 0.05
Number of observation 963 577 387

Source: authors’ own calculation from the 2020 VHLSS.

The other factors affected to quality of life improvement is education with the rate
of 0.16 and 0.31 unit for urban and rural areas (p < 0.05) and there is a slightly difference
between two groups. Besides, it is also noted that greater life quality can result from some
factors including credit source, credit size, credit debt, collateral. The finding indicates
that these factors have a statistic meaning and influence positively to improving quality
of life. However, credit debt variable is a discrepancy among all areas, urban areas and
rural area with 8.50, −1.59 and 6.01 respectively. These labors in urban areas are often
the priority people in the credit support policies, so they may receive these special loans
without history of credit (Le and Pham 2011).

However, some factors have negative impacts on improving quality of life such as
collateral, paid money, interest. According to the results of model, the rise of paid money
and interest to have credit loans will lead to a decrease 0.01 and 0.25 times in quality of life
for Vietnamese informal labors. This can be explained informal labors need preferential
credit policies to improve credit access ability and to increase quality of life . . . .

5. Conclusions

In summary, as can be seen from the model’s results, credit access plays an essen-
tial role in improving quality of life for informal labors. Therefore, credit access can be
considered as a necessary determinant in the effort of poverty reduction and overcoming
difficulties caused by COVID-19 pandemic in Vietnam. Besides, the positive factors includ-
ing education, material, collateral, credit size, credit source, credit debt which are likely to
affect to credit access, however, age, family size, ethnicity, interest, paid money are negative.
Moreover, it also concludes that quality of life of informal labor is considerably influenced
by credit access, collateral, credit source, credit debt.

This paper has examined what factors affecting access to credit and improving quality
of life for informal labors by using two methods of a binary logit model and a multinomial
logit model (MLM). The research findings including:

First, the results show that access to credit has a statistic significance and positive
impact on improving in quality of life in all areas, urban and rural (0.21, 0.19 and 0.17
respectively). This finding supports the argument of Pham (2020) who suggested that the
role of credit in improving living standards for labors in urban and rural areas. As a result,
improving quality of life of informal labors based on credit access is no longer considered
as a main solution in development strategies of Vietnam in the time of COVID-19.

Second, education of informal labors influence positively their credit access that
measured in all areas. Moreover, by using MNL model, the results indicate that education
is likely to generate the better quality of life for those are in the urban group. This finding
suggests that education expands the inequality in Vietnam. As explained earlier, more
effect of education on credit access and the improvement of quality life can be resulted
from the fact that informal labors who are in urbans are more likely to be taken part in
training courses.
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Third, creditworthiness (credit debt) creates the highest positive impact on credit
access and improvement of life quality. Creditworthiness is how a lender determines that
you will default on your debt obligations, or how worthy you are to receive new credit.
Creditworthiness is what creditors look at before they approve any new credit to borrowers.
Creditworthiness is determined by several factors including repayment history and credit
score. Some lending institutions also consider available assets and the number of liabilities
borrowers have when they determine the probability of default. In this time of COVID-19
with economic crisis, bankrupt and unemployment can be one of the reasons makes this
credit debt becomes more and more important. Therefore, there is a need to plan some
policies to enhance creditworthiness of informal labors, for instance, supports for pay bills
on time, keeping credit card balances, verifying debt to income . . . .

Fourth, the study also claims that some of factors relating to the credit characteristics
such as credit size, collateral of informal labor in rural areas have a higher impact. The
policy implies here is that if increase these factors for rural informal labors might be an
effective solution to enable rural informal labors to improve quality of life and overcome
difficulties caused by the COVID-19 pandemic.

These findings have implications to improve access to credit where the government
can formulate an preferential policy for informal labors by increase the number of credit
organizations and offer microcredit facilities that can access to loans at low interest rates
as well as give some solutions to enhance the environmental optimizing laws, facilitating
technology exchange and innovation, promoting awareness of these labor about their access
credit conditions (collateral, paid money, credit debt . . . ). Additionally, the government
can also set up an insurance mechanism for informal labors to cover unpaid debts and
stabilize household income (main guarantee for informal labors’ credit). Besides, informal
labors need to improve their occupational skills which are a set of knowledge and skills
that they need for a specific job at the onset of the COVID-19 economic crisis.
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Abstract: The study estimates the impact of COVID-19 on the labour market outcomes of major
industrial sectors in Toronto, the largest urban centre in Canada. Using various economic data, we
classify the sectors as distressed, stable, and those requiring ongoing monitoring. Furthermore, we
estimate the expected impact of the pandemic shock using the Impulse Response Function (IRF)
method. The results show an uneven impact of the pandemic with adverse outcomes for low-paying
front-facing sectors, such as accommodation & food services and manufacturing. The post-pandemic
projections show lingering negative implications for various sectors. The insights are helpful for
policy recommendations, such as targeted responses to address the declines and structural changes in
these sectors because of increasing technology adoption and the resulting labour market challenges.

Keywords: COVID-19; Canada; labour market; industrial sectors

1. Introduction

The COVID-19 pandemic has profoundly affected the global economy along with
causing grave implications for public health (Gormsen and Koijen 2020; Ingravallo 2020;
Ozili and Arun 2020). The socio-economic impact has been uneven, as vulnerable segments
of the population, such as racialised individuals, women, and those with less education,
face the brunt of the pandemic (Milani 2021; Béland et al. 2020; Blundell et al. 2020; Gupta
et al. 2020; Rojas et al. 2020; UN 2020; Yasenov 2020). Several key themes have emerged
that guide our reflection and understanding of the impact of COVID-19 and the ability to
predict future scenarios. Apart from the economic disruption and welfare losses resulting
from adverse health outcomes, the pandemic has profoundly changed consumer behaviour.
In the initial periods of the pandemic, consumers followed health concerns by changing the
way they shopped, moving aggressively towards online shopping and limiting purchases
that were considered essential (Andersen et al. 2020; Ceylan et al. 2020; Goolsbee and
Syverson 2020). Several sectors of the economy, such as retail, hospitality, and travel &
tourism, continue to experience significant disruptions, with the resulting organisational
changes expected to last well beyond the pandemic. The effects of the pandemic are likely
to shift the economic trajectory, with the recovery from the downturn being uneven. Many
sectors will continue to struggle, while others will likely grow beyond pre-pandemic levels.

This study seeks to identify emerging trends that are likely to continue in the post-
pandemic phase and transform the labour market and industrial sectors in Toronto, the
largest urban centre in Canada. The research question we ask is: How has COVID-19
influenced the labour market of major sectors of the economy in Toronto? The motivation
for this study stems from the unequal impact of the pandemic on the economy and its
sectors. Addressing this question and identifying the potential causes of the differential
effects of the pandemic on different sectors can help make predictions and, consequently,
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policy suggestions for the post-pandemic period. We first estimate the impact of COVID-19
on the economy and the resulting labour market trends. Then, we analyse the top industry
sectors, assessing the economic fallout due to the pandemic and provide forecasts of how
they are likely to evolve in the post-pandemic economy. Our study offers several contri-
butions. The findings can contribute to policymaking; the initial identification of industry
and organisational trends can spark strategic conversations about potential interventions
needed to change the current revenue tools and policy frameworks in the post-pandemic
era. The study is structured as follows. Section 2 provides a brief literature review, while
Section 3 explains the methodology. Section 4 presents the results, and Section 5 concludes
with a discussion and conclusion.

2. Literature Review

The industrial transformations resulting from the pandemic come with an extensive
list of inefficiencies and structural problems. Some sectors of the economy are likely to go
through a labourious process of reassessing their core structures. Traditional industries
will need to seek new operational frameworks to provide short-run confidence, including
remote-work flexibility and the re-evaluation of key supply chains. Notably, while the
pandemic has touched every industry, the challenges are not uniform. Studies in other
jurisdictions show a profound impact on employment in specific sectors, such as accommo-
dation and food services, retail, real estate, and other personal services (Svabova et al. 2020;
Almeida and Santos 2020; Byrne et al. 2020; Bartik et al. 2020; Harris et al. 2020; Rapaccini
et al. 2020). In Canada, the initial impact of the pandemic was severe, with a 32% decline in
aggregate weekly hours for workers in the age category of 20–64, leading to an overall 15%
decline in employment (Lemieux et al. 2020).

Deng et al. (2020) find that only 40% of employed Canadians have even a slight
possibility of working remotely. However, despite the lack of agility to transform the
workforce, the study finds observable changes in some industries, such as financial services,
prevented a worst-case scenario for the Canadian labour market. Although there are
considerable operational differences in the flexibility and ability of sectors to offer remote
work, there are often overlooked aspects of industries, such as their ability to adapt quickly
to the rethinking of the workplace during the pandemic. As Adams-Prassl et al. (2020) note,
there is significant variability and heterogeneity within industries regarding employee
ability to work remotely—the effect is comparatively more important than the observed
differences in adaptability between sectors. For example, retail giants such as Walmart,
Amazon, and Costco were financially and operationally insulated compared to their smaller
competitors. While labour supply shifts beneath them, they can capitalise on the rest of
the demand left in the wake of their smaller competitors, potentially going out of business
because of the pandemic. Barrero et al. (2020) talk about this phenomenon and note that
from March to May 2020, mega-businesses hired between three and four new employees
for every ten layoffs in North America due to COVID-19. However, the pandemic has had a
disproportionate impact on labour market outcomes on specific segments of the population,
such as females (UN 2020), youth (Churchill 2021; Svabova and Kramarova 2021) and older
individuals (Svabova and Gabrikova 2021) leading to societal inequalities.

Another significant theme evident during the pandemic is the increasing technology
adoption in industries, also known as Industry 4.0.1 According to Rymarczyk (2020), IR
4.0 refers to the prominence of a range of emerging technologies, including but not limited to
big data, cloud computing, artificial intelligence, the internet of things, advanced machines,
and blockchain. New technologies provided resiliency in supply chains and cost savings
that were pivotal in the survival of many economic sectors.2 While the mass replacement of
labour due to automation sounds grim in an already damaged labour market, this situation
does not have to be the ultimate fate of industries in a post-pandemic world. Shestakofsky
(2017), who analysed 19 months of industry and technology co-evolution, observes a sharp
shift to labour involving more computational and technological skills rather than full
automation of work. Lichtenthaler and Fischbach (2019) recalls that the basis of technology
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implementation is to move towards the ultimate goal of competitive advantage—while
some artificial intelligence technologies can offer immediate operational benefits, there is a
need to create a technologically positive infrastructure. While these studies put forward
the changes in the industrial landscape, none provide a deeper understanding of how the
pandemic changed the sectors, especially their labour market outcomes in Toronto. Our
study fills this key literature gap.

3. Methodology

Our study seeks to identify and classify sectors based on their stability level to un-
derstand the impact of COVID-19 across sectors within Toronto. To that end, we use the
following survey data: Canadian Labour Force Survey (LFS), Canadian Survey of Busi-
ness Conditions (CSBC) and Longitudinal Employment Analysis Program (LEAP) from
Statistics Canada. To forecast3 the impact of COVID-19 on various sectors, we employ
a 4 × 4 VAR model4, which uses quarterly data from 2000q1 to 2020q3. Such a model
permits the dynamics of shocks—impulse response functions (IRFs)—imposed by different
variables on unemployment by sector. Due to data availability, the IRFs are estimated using
provincial data. The VAR model includes seasonal dummies as exogenous variables to
address seasonality. Cholesky ordering is used to estimate the impulse response functions
(IRFs):5
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where, Unt denotes unemployment rate in each sector in Ontario; GDPSectort represents
the GDP growth rate of each sector; In ft indicates the aggregate inflation rate for Ontario;
GDPGt represents the growth rate of Ontario’s economy, Dumi denotes an exogenous
seasonal dummy variable, and et is a random error with 0 mean and constant variance. The
response from the shock is measured starting the first quarter of 2021, and the total period
for the response is ten quarters. The GDP data are from the Ontario Ministry of Finance,
and the unemployment rate is derived from Statistics Canada for the first quarter of 2000
to the third quarter of 2020. Please note that the employment data frequency is monthly,
while the IRFs use quarterly periods.

We classify sectors according to the effects of COVID-19.6 The top industries or sectors
are identified according to the significance of their share of total employment in Toronto
(Table 1) and classified according to the criteria listed in Table 2 7. To identify sectors in
the “distressed” category, we use two measures—an adverse change in year-over-year
(2020–2019) employment along with eight or more month-to-month declines in employ-
ment (Table 2). Such sectors not only faced immense adverse effects during the pandemic,
but are also likely to take the longest to recover in the post-pandemic period. Their recovery
will likely require targeted assistance and a policy framework for structural reforms. Sec-
tors classified as “must be monitored” are those with an adverse change in year-over-year
employment (2020–2019) with a 3 to 8 month decline in employment. While not in crisis,
these sectors will need ongoing monitoring and limited help to recover from the pandemic.
Finally, those in the “stable” category experienced a positive change in employment over
2019–2020 and did not require targeted assistance.
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Table 1. Top 10 sectors by employment (Toronto).

2016 2017 2018 2019 2020

Professional, scientific and technical services 12% 13% 13% 13% 14%
Finance, insurance, real estate & leasing 12% 12% 11% 11% 12%
Healthcare & social assistance 11% 11% 11% 12% 12%
Retail trade 9% 10% 10% 9% 10%
Educational services 7% 6% 7% 8% 8%
Manufacturing 9% 8% 8% 8% 7%
Construction 6% 6% 6% 6% 6%
Accommodation & food services 7% 8% 7% 6% 5%
Transportation & warehousing 3% 4% 5% 5% 5%

Source: Labour Force Survey, Statistics Canada.

Table 2. Sector Classification criteria.

Category Criteria

Distressed
Negative change in the year over year employment levels
(2020–2019) and 8 or more negative monthly year over year
(2020–2019) decline in employment

Must be monitored
Negative change in the year over year employment levels
(2020–2019) and 3–8 negative monthly year over year (2020–2019)
change in employment

Stable Positive change in the year over year employment levels
(2020–2019)

4. Results

Table 3 illustrates the placement of the major sectors of Toronto’s economy in various
categories based on the criteria listed in Table 1. Amongst all the sectors studied, the accom-
modation & food services and manufacturing sectors fared the worst, with losses of 31%
and 10% in employment in 2020, respectively. Furthermore, they exhibited persistent nega-
tive sentiments—eight or more monthly employment declines—classified as “distressed.”
The retail, transportation & warehousing, health care & social assistance, construction,
and educational services sectors are placed in the “must-be monitored” category—despite
an annual decline in employment in 2020, they show a revival in employment numbers
towards the later part of the year. Last, the financial, insurance, real estate & leasing and
professional, scientific & technical services sectors are classified as “stable” because of their
robust employment structure and a positive year-over-year change in employment.
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Table 3. Sector Classification.

2016–2017 2017–2018 2018–2019 2019–2020
# of Months
of Negative

Change
Category

Negative
IRF Periods
(Quarters)

Is the
Impulse

Persistent?

(1) (2) (3) (4) (5) (6) (7) (8)

Accommodation &
food services 14% −8% −9% −31% 12 Distressed 5 No

Manufacturing −8% 9% −8% −10% 8 Distressed 9 No

Retail trade 4% 7% −8% −6% 5 Must be
monitored 8 No

Transportation &
warehousing 20% 14% 16% −19% 4 Must be

monitored 3 No

Healthcare & social
assistance −1% −0.4% 11% −8% 4 Must be

monitored N/A No

Construction −1% −3% 8% −8% 3 Must be
monitored 4 No

Educational services −8% 10% 13% −9% 3 Must be
monitored 6 No

Finance, insurance,
real estate & leasing −4% −7% 7% 2% 1 Stable 9 No

Professional,
scientific & technical
services

5% 4% 2% 1% 1 Stable 5 No

Notes: (1) Columns 1 to 4 depict the annual year-over-year change in employment. (2) Column 5 depicts the
number of months of negative employment change in 2020. (3) Column 6 depicts the category where the sector
falls using the criteria listed in Table 1. (4) Column 7 depicts the number of negative quarters of response to the
COVID-19 shock starting after the first quarter of 2021, using the Impulse Response Functions (IRF). Due to lack
of data, IRF is not estimated for the healthcare & social assistance sector. Provincial data is used to estimate the
IRFs. (5) Column 8 indicates if the response from the COVID-19 was persistent (remained negative) over the ten
quarters starting from the first quarter of 2021.

4.1. Distressed Sectors
4.1.1. Accommodation & Food Services

This sector comprises establishments primarily engaged in providing short-term
lodging and the preparation and sale of food.8 The COVID-19 restrictions around dining
and the restrictions and fears around travel heavily impacted this sector, with most of
the workforce unable to pivot to remote work—only 7% of the workforce transformed to
remote work due to the pandemic (Table 3). The demographics of employees tend to be less
educated and likely to be youth because of the flexibility in scheduling—approximately 62%
were between the ages of 15–24 and working part-time.9 Likewise, the average hourly wage
in this sector was in the lower quartile compared to other industries—the provincial average
salary was $17.07 in 2020, the lowest compared to other sectors.10 More businesses closing
than opening also depict sectoral weakness—in 2020, there was a net loss of 1327 businesses
in this sector in Toronto (Figure A2, Appendix A). Business closing as a percentage of
active businesses was 8%, almost double the rates in the previous two years (Table A1,
Appendix A).

Employment in this sector declined by 31% in 2020 compared to the previous year—
the largest drop among all major sectors (Table 2). This sector was especially vulnerable
because of the weakness in job numbers before the pandemic. Employment trended down,
with declines of 8% and 9% in 2017–2018 and 2018–2019, respectively. Trends in 2020 show
that employment in all months was lower than in similar months in the previous three
years due to the onset of COVID-19 and the early lockdown (Figure 1). Employment fell
by 40% in March, the highest among all major sectors, and by another 17% in April. With
the reopening in July, the number rose again, with a peak in September of 73,000, but fell
again in October and December because of the lockdown in response to the pandemic’s
second wave. Overall, this sector lost 349,000 jobs in 2020, ranking the most impacted by
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the pandemic, led by losses in its largest subsector—food services and drinking places
(Figure 2). A shift in retail spending on food expenditure from restaurants to home cooking
was likely a contributor to the pain experienced by this sector (Goddard 2020). The IRF
forecast starting the first quarter of 2021 shows that a negative shock is likely to increase
unemployment for five quarters (Figure 3 and Table A2, Appendix A). However, the future
is expected to be volatile, with a recovery from a decline in employment expected only in
the ninth quarter. Other countries such as Slovakia (Svabova et al. 2020), Portugal (Almeida
and Santos 2020), Ireland (Byrne et al. 2020) and the US (Bartik et al. 2020) also reported a
rapid decline in employment in this sector due to the pandemic.

 

Figure 1. Employment in the Accommodation and Food Services sector. The employment in all
months in 2020 was lower than the corresponding months in previous years. The y-axis of the figures
represents the number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

 

Figure 2. Accommodation and Food Services—employment in key segments, (2020). Employment
in food services & drinking places struggled to recover in the post-pandemic period compared to
accommodation services. The y-axis of the figures represents the number of employees in 1000s.
Source: Labour Force Survey, Statistics Canada.
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Figure 3. Accommodation and Food Services—IRF11. The figure depicts the impact of inflation, GDP
growth for Ontario, and GDP in the accommodation and food services sector on unemployment
in the sector, starting the first quarter of 2021. The effect (response) of the shock (COVID-19) was
negative in the fourth and fifth quarters and did not entirely dissipate until the ninth quarter.

4.1.2. Manufacturing

The manufacturing sector comprises establishments primarily engaged in the chemical,
mechanical or physical transformation of materials or substances into new products.12

The trends in this sector were closely related to the shutdowns in the spring and early
summer of 2020—four-fifths of manufacturers in Toronto reported a negative impact of
COVID-19 on their operations.13 At the onset of the pandemic restrictions, the yearly
month-over-month drop in manufacturing sales was 40% (Table 4). While a rebound took
place in the subsequent months, the year ended with a decline in the remaining year. The
pandemic took a toll on enterprise viability in this sector, with 3472 businesses opening and
4036 closings, with the bulk of the shutdowns occurring from March to July (Figure A2,
Appendix A).

Table 4. Manufacturing sales.

January February March April May June July August September October November December

Month to
month change −2% 4% 0% −40% 19% 41% 1% 0% 8% −1% 0% −9%

Year over year
change −7% 1% −11% −43% −39% −9% 1% −7% 2% −5% −1% 1%

Source: Monthly Survey of Manufacturing, Statistics Canada.

This sector accounted for 7% of total employment in 2020, down from 8% in the previ-
ous year (Table 3). The weakness in manufacturing sales also translated into a depressed
job market in 2020, with a loss of 8% compared to the previous year (Table 2). Employment
fell to a low of 86,100 in July, with a slight rebound in the subsequent months due to
the economy’s reopening (Figure 4). A drill-down of the key subsectors indicates that
employment in durable goods manufacturing fared better because of the surge in online
shopping (Figure 5). Despite this, the monthly employment numbers remained lower than
those in the previous three years (Figure 4). The inability of most of the jobs in this sector to
transition to remote work hampered the employment market—only 10% of the workforce
could transition to remote work (Figure A1, Appendix A). The IRF forecast shows that
the negative shock is likely to increase unemployment for at least nine quarters (Figure 6
and Table A2, Appendix A). Other countries, such as the UK (Harris et al. 2020) and Italy
(Rapaccini et al. 2020), also face rapid declines in their manufacturing sector.
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Figure 4. Employment in Manufacturing sector. The employment in all months post-March 2020, the
start of the pandemic, was lower than the corresponding months in previous years. The y-axis of the
figures represents the number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

 
Figure 5. Manufacturing—employment in key segments, 2020. The y-axis of the figures represents
the number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

Figure 6. Manufacturing—IRF14. The figure depicts the impact of inflation, GDP growth for Ontario,
and GDP in the manufacturing sector on unemployment in the sector, starting the first quarter of
2021. The effect (response) of the shock (COVID-19) beginning in 2021 is positive for the first three
quarters, but shows increasing weakness and converges over time.
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4.2. Must Be Monitored Sectors
4.2.1. Retail Trade

The retail sector comprises of firms engaged in retailing merchandise, generally with-
out transformation, and rendering services related to merchandise sales.15 It was the fourth
largest sector in Toronto in terms of employment, accounting for 10% of the total workforce
(Table 3). The pandemic shutdown immediately impacted retail sales, resulting in a plunge
of 40% in April 2020 (Table 5). The front-line facing nature of much of the employment
in this sector meant that only 12% of the workforce could transition to remote work (Fig-
ure A1, Appendix A). While sales rebounded strongly in the following months, a second
COVID-19 wave led to a further decline during the important holiday season in December.
The number of businesses that closed as a percentage of active businesses was 7% in 2020
compared to the average of 4% in the previous two years, highlighting the weakness in this
sector (Table A1, Appendix A). More businesses closed (9728) than opened (8620) owing to
many closings during April, May and June (Figure A2, Appendix A).

Table 5. Retail sales in 2020.

January February March April May June July August September October November December

Month to
month change −2% 4% 0% −40% 19% 41% 1% 0% 8% −1% 0% −9%

Year over year
change −7% 1% −11% −43% −39% −9% 1% −7% 2% −5% −1% 1%

Source: Survey of Retail Trade, Statistics, Canada.

The employment market also mimicked the sales drop in April; however, the numbers
rebounded in the subsequent months, ending 2020 with an annual decline of only 6%
from the previous year (Figure 7 and Table 2). Interestingly, the employment trend shows
that December 2020’s monthly employment figure was higher than the previous three
years. The robust rebound in employment was because of the increase in online retail
sales.16 Monthly employment at the end of 2020 outpaced that of 2017–2019 due to a rise in
consumer purchases in response to travel and leisure restrictions.17 An analysis of major
retail subsectors finds a robust increase in employment in food & beverage as well as
store retailer segments of this sector (Figure 8). The impulse response to the COVID-19
shock illustrates a persistent negative trend for the next eight quarters, highlighting the
vulnerability to lockdowns and changing consumer shopping behaviour (Figure 9 and
Table A2, Appendix A).

 
Figure 7. Employment in the Retail Trade sector. The employment in months after the pandemic in
2020 declined rapidly, but bounced back starting August. The y-axis of the figures represents the
number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.
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Figure 8. Retail Trade sector—employment in key segments, 2020. Unlike miscellaneous store
retailers, employment in the food and beverage stores segment remained lower in the period after the
start of the pandemic. The y-axis of the figures represents the number of employees in 1000s. Source:
Labour Force Survey, Statistics Canada.

Figure 9. Retail Trade—IRF18. The figure depicts the impact of inflation, GDP growth for Ontario,
and GDP in the retail trade sector on unemployment in the sector, starting the first quarter of 2021.
The IRF shows a persistent negative trend that dissipates in the tenth quarter with the convergence.

4.2.2. Transportation and Warehousing

This sector includes organisations primarily engaged in transporting passengers and
goods, warehousing and storing goods.19 It employed 5% of the workforce in Toronto in
2020 (Table 3), including many essential workers.20 While employment in the warehousing
segment increased because of the dependence on online shopping and people working
from home, the transport segment suffered considerable losses owing to the pandemic.21

Transit usage in Toronto dropped by 21% since the pandemic’s onset due to work-from-
home orders and fears associated with public transport (Habib et al. 2021). The rising
virus cases in the TTC further depressed transit ridership.22 Federal and provincial travel
bans also affected the industry, with air travel and other tourism-related travels falling
significantly during the pandemic.23 Likewise, business travel decreased owing to many
workplace restrictions, leading to a decline in travel revenues (Lundy 2021). The percentage
of businesses closing out of the total active businesses was 9% in 2020, the highest among
all the major sectors and exceeding the rates of 8% in the previous two years (Table A1,
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Appendix A)—net business closures amounted to 977, the third most impacted sector in
Toronto.

The employment trends during 2020 indicate a moderate decline in the initial months
of the pandemic. Nevertheless, the situation in the subsequent months changed with a
significant loss of 10,000 jobs in July (Figure 10). Monthly employment trends also remained
lower than in previous years, starting in August. The transit & ground transportation sub-
sector experienced a sharp decline in employment mitigated by the revival in employment
in truck transportation (Figure 11). The year ended with a 19% drop in employment, the
second-largest decline amongst all sectors (Table 2). The IRF forecast for the sector’s GDP
shows that the initial negative impact of COVID-19 occurs in the second quarter of 2021
(Figure 12 and Table A2, Appendix A). Further declines occur in the sixth and seventh
quarters, tapering off in the ninth quarter.

 
Figure 10. Employment in Transportation and Warehousing sector. While employment after the start
of the pandemic in 2020 did not decline immediately, a rapid decline occurred from June, with the
monthly levels starting in August being lower than those in the corresponding months in previous
years. The y-axis of the figures represents the number of employees in 1000s. Source: Labour Force
Survey, Statistics Canada.

 
Figure 11. Transportation and Warehousing sector—employment in key segments, 2020. The y-axis
of the figures represents the number of employees in 1000s. Source: Labour Force Survey, Statistics
Canada.
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Figure 12. Transportation and Warehousing sector—IRF24. The figure depicts the impact of inflation,
GDP growth for Ontario, and GDP in the transportation and warehousing sector on the sector
unemployment, starting the first quarter of 2021. The negative shock lasts for two quarters, further
declining in the sixth and seventh quarters and dissipates at the end of the ninth quarter.

4.2.3. Healthcare and Social Assistance

This sector consists of establishments primarily providing health care by diagnosis,
treatment and social assistance, such as counselling, child protection, community housing
and food services.25 It is the third-largest sector in Toronto, accounting for 12% of total
employment (Table 3); it reported an 8% decline in job numbers in 2020 (Table 2). Even
though business closures exceeded business openings, the net closures (178) were lower
than those in other sectors (Figure A2, Appendix A). The sector was shielded from massive
layoffs, as experienced in other sectors, as many workers were classified as essential and
benefited from being in the higher quantile of employment wages (Tal 2021).

The drop in employment mainly occurred from April to July, resulting from the
COVID-19 lockdowns and the layoffs of registered nurses and administrative staff stem-
ming from budgetary cuts of the province (Figure 13). However, there was an uptick in
employment, especially in ambulatory health care and hospitals, because the provincial
government added resources to address the critical health care needs related to virus trans-
mission (Figure 14). After July, the revival in employment provided a respite, although the
numbers failed to match the pre-pandemic levels.

 

Figure 13. Employment in Healthcare and Social Services sector. The employment dropped at the
start of COVID-19; however, a revival is noted starting July due to increased levels of government
funding to mitigate the impact of the pandemic. The y-axis of the figures represents the number of
employees in 1000s. Source: Labour Force Survey, Statistics Canada.
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Figure 14. Healthcare and Social Services sector—employment in key segments, 2020. The y-axis
of the figures represents the number of employees in 1000s. Source: Labour Force Survey, Statistics
Canada.

4.2.4. Educational Services

Educational services, including colleges, universities, and training centres engaged
in providing instruction and training in various subjects26, and employed 8% of the total
workforce in Toronto in 2020 (Table 3). This sector was relatively unscathed by business
closings, with a net closing of 149 in 2020, the lowest among the city’s top sectors (Figure A2,
Appendix A). However, it was impacted by the pandemic shutdown and transition to
online learning as employment fell by 9% in 2020 (Table 2), with sharp declines during
February, March, April and May (Figure 15). Even before the pandemic, employment in
this sector had been reeling from provincial cutbacks and labour disputes in elementary,
secondary, and postsecondary institutions.27

 

Figure 15. Employment in Educational Services sector. While the start of the pandemic led to a rapid
decline in employment in April and May, the levels recovered due to the reopening of schools and
added funding to meet online learning requirements. The y-axis of the figures represents the number
of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

The growth in employment in August 2020 was likely related to the provincial govern-
ment’s efforts to increase headcounts to facilitate smaller class sizes and online education
to aid with COVID-19 safety regulations.28 Most of the additional jobs were in elementary
& secondary schools, while community colleges & universities sub-sector ended the year at
a net loss in employment (Figure 16). However, the impulse response from the shocks from
the pandemic shows six quarters of expected adverse reactions (Figure 17 and Table A2,
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Appendix A). Despite a respite in the fifth quarter, further declines occurred in the next
three quarters.

 

Figure 16. Educational Services—employment in key segments, 2020. A strong increase in employ-
ment is reported for elementary & secondary schools. The y-axis of the figures represents the number
of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

Figure 17. Educational Services—IRF29. The figure depicts the impact of inflation, GDP growth for
Ontario, and GDP in the education sector on unemployment in the sector, starting the first quarter
of 2021. The response to the shocks reports volatility, particularly negative trends, until the fourth
period, and despite a respite in the fifth period, further declines in periods six, seven and nine.

4.2.5. Construction

The construction sector includes establishments primarily engaged in constructing,
repairing, renovating buildings, engineering, subdividing and developing land.30 The
sector accounted for 6% of employment in Toronto in 2020, the proportion that remained
stable despite the pandemic contractions (Table 3). Significant business closures occurred in
2020, especially during April, May and June, during which business closings as a percentage
of active businesses jumped to 18%, 13% and 9%, respectively (Table A1, Appendix A).

This sector employed approximately 97,430 individuals in 2020. However, a sharp
decline followed the COVID-19 closures, with job losses concentrated in April (−10%)
and May (−14%) (Figure 18). The losses were much more profound in the specialty trade
subsector that bore the brunt of the crisis due to households delaying construction projects
out of the fear of virus transmission and social distancing rules (Figure 19). The year ended
with a net loss of 81,000 jobs in this sector or a decline of 8% from 2019 (Table 2). The IRF
shows a lag in the pandemic’s shock, with five negative quarters (Figure 20 and Table A2,
Appendix A).
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Figure 18. Employment in Construction sector. The employment in this sector stabilised towards the
end of 2020, despite the decline in the initial period of the start of the pandemic. The y-axis of the
figures represents the number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

Figure 19. Construction—employment in key segments, 2020. The y-axis of the figures represents the
number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

Figure 20. Construction—IRF31. The figure depicts the impact of inflation, GDP growth for Ontario,
and GDP in the construction sector on unemployment in the sector, starting the first quarter of 2021.
A lag in the pandemic’s shock occurs with declines in employment in the third period and volatility
in the proceeding periods.
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4.3. Stable Sectors
4.3.1. Professional, Scientific and Technical Services

This sector comprises establishments primarily engaged in activities in which human
capital is the major input.32 It was the largest sector in Toronto in terms of employment,
with a share of 14% of total jobs in 2020 (Table 3). It employed 200,012 workers at the start
of the year, which fell to 69,056 in June and then climbed to 221,073, ending the year with a
net annual increase of 1% (Table 2). The yearly employment exceeded the previous three
years, substantiating this sector’s strength (Figure 21). A likely reason for strength was
that this sector comprises higher-paying legal, accounting, engineering, and other technical
jobs. The ability to pivot towards virtual work was also a critical factor in the workforce’s
stability—approximately 45% of this sector could transition to virtual work, the highest
among all sectors due to the pandemic (Figure A1, Appendix A). Even though the IRF
estimate shows an increase in unemployment in the initial five quarters, convergence to a
transitory trend occurs in the seventh quarter (Figure 22 and Table A2, Appendix A).

 

Figure 21. Employment in Professional, Scientific and Technical sector. The pandemic did not
impact employment in this sector because of the transition to virtual work. The y-axis of the figures
represents the number of employees in 1000s. Source: Labour Force Survey, Statistics Canada.

Figure 22. Professional, Scientific and Technical sector—IRF33. The figure depicts the impact of
inflation, GDP growth for Ontario, and GDP in the professional, scientific & technical sector, starting
the first quarter of 2021. Even though the IRF shows a drop in employment to the pandemic shock,
convergence to a transitory trend occurs in the seventh period.
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4.3.2. Finance, Insurance, Real Estate, Rental and Leasing (FIRE)

The FIRE sector comprises entities engaged in financial transactions—those involving
the creation, liquidation, or change in ownership of financial assets—or facilitating financial
transactions.34 Historically, it has been one of Ontario’s strongest sectors, accounting for
two-thirds of its employees in the Toronto Economic Area (ER).35 In 2020, it was the second-
largest sector, accounting for 12% of all employment in Toronto (Table 3). This sector’s
profits are closely correlated to interest rates, household and business credit use, return
on investments and economic stability. The year 2020 started with an employee count
of 169,095 and ended at 178,052, increasing by 2%, the highest gain reported compared
to other sectors (Figure 23 and Table 2). The annual employment outpaced previous
years, except for 2019, with both major subsectors—finance & insurance and real estate &
leasing—showing strong reliance in the face of the COVID-19 lockdowns (Figure 24). Many
factors contributed to stable employment in this sector. The banking system’s digitisation,
the lack of equity stakes and lower claims in the insurance industry, and the continued
sales growth in the detached housing market compensated for the sluggish numbers in
the rentals and commercial real estate subsector. Approximately 25% of the finance and
insurance workforce and 33% of the real estate subsectors could transfer to remote work
due to the pandemic, one of the highest proportions among the sectors analysed (Figure A1,
Appendix A).

 

Figure 23. Employment in Finance, Insurance, Real Estate and Leasing sector. Despite a short-term
drop in employment at the start of the pandemic in March, the levels recovered strongly, starting
August. The y-axis of the figures represents the number of employees in 1000s. Source: Labour Force
Survey, Statistics Canada.

In general, the insurance industry experienced little disruption during the pandemic.
More than half of the industry was immune to declines in capital markets, as it held little
or no equity in its portfolios, regardless of size (Grzadkowska 2020). The Office of the
Superintendent of Financial Institutions (OSFI) also took measures to allow insurers to
maintain work during the pandemic by postponing certain initiatives to allow insurers
to focus on COVID-19.36 Furthermore, a fall in the number of auto accidents during the
lockdown led to fewer payouts by the auto insurance industry. As with the insurance
industry, Toronto’s financial and banking industry was relatively unaffected due to support
from the Bank of Canada and technological advancements in the banking system.37 The
digitisation of online banking and the increased use of direct deposits, e-transfers, and
other app-based banking enabled many employees in the financial subsector to work from
home and simplified banking for consumers stuck at home (Keefe and Monas 2020).
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Figure 24. Employment in Finance, Insurance, Real Estate and Leasing sector—employment in key
sub-sectors. The y-axis of the figures represents the number of employees in 1000s. Source: Labour
Force Survey, Statistics Canada.

The real estate rental and leasing market experienced some fluctuations during the
pandemic. The sales held steady during the pandemic but were not as strong as the Greater
Toronto Area (GTA), which experienced a 24.3% increase from the previous year (Nanowski
2020). One residual effect of downtown residents’ moving to the suburbs was the decline
in the condo market. In November 2020, condo market sales increased marginally by 0.8%,
while prices dropped by 3%, compared to an increase of 13% in sales in other residential
housing market segments (Zivitz 2020). As with the impact of increased suburban home
sales on the condo market, an increase in available rental units was visible as renters took
advantage of lower interest rates by moving to the suburbs (Macdonell 2020). The increase
in available rental homes led to a dramatic drop in rental prices, with the price of a one-
bedroom apartment in Toronto falling by 20.4% in 2020. The commercial real estate market
did not fare well during the pandemic. With telecommuting and virtual work at an all-time
high, there was an increase in Canada’s commercial vacancies of 10.8% in 2020 (Kerr 2020).
The pandemic’s impulse response shows that the negative trend in response disappears in
the seventh quarter (Figure 25 and Table A2, Appendix A).

Figure 25. Finance, Insurance, Real Estate and Leasing sector—IRF38. The figure depicts the impact
of inflation, GDP growth for Ontario, and GDP in the FIRE sector, starting the first quarter of 2021.
The negative effect on employment disappears in the seventh quarter with the convergence.

5. Conclusions

The results of this study show that COVID-19 has had an uneven impact on the
various sectors of Toronto’s economy, with low-paying sectors suffering disproportionately,

146



Economies 2022, 10, 40

leading to job losses. In particular, sectors such as accommodation & food services and
manufacturing have suffered the most, with several others, such as retail, also facing a
tremendous squeeze on revenues and viability. The results confirm similar findings in
other countries such as Slovakia (Svabova et al. 2020), Portugal (Almeida and Santos 2020),
Ireland (Byrne et al. 2020), the US (Bartik et al. 2020), UK (Harris et al. 2020) and Italy
(Rapaccini et al. 2020).

While we limit our analysis to Toronto, we expect the impact to be similar in other
areas of Canada, as evident by recent studies such as Roy et al. (2021), who analyse the
effects of the pandemic on sectors such as Vancouver, another major city in Canada. The
far-reaching impact of the pandemic means that targeted policy measures to help the ailing
sectors are required. First, accommodation & food services and the manufacturing sector
need assistance to deal with ongoing public health measures and a rapid increase in the
use of technology at the expense of human labour. Second, adopting technology at the
city level can increase the speed of new permit approval and recall of historical permit
records to facilitate growth in the construction sector. Third, commercial tax breaks can
address rising vacancies due to increased virtual work. Fourth, to attract residents back to
the core, measures are needed to address the decline in commercial land usage, such as
outdoor space development (parks and recreation). Fifth, repurposing commercial land to
residential space, particularly affordable housing, can help increase housing affordability
and reduce homelessness. Sixth, programmes for the most vulnerable segment of the
population should focus on retraining to prepare for technology-oriented jobs in the future.
Retraining and job readiness programmes can address the redundancy in organisations
created by the increased use of technology. The impacts of the COVID-19 pandemic on
Toronto will undoubtedly be widespread and unpredictable, but the focus remains on a
strong recovery from the crisis despite this uncertainty. Navigating through the uncertainty
of recovery can be positively supplemented by how the pandemic has forced changes in
the various sectors of its economy. In guiding the city, policymakers need to understand
these changes, trends, disruptions within sectors, and the effects on socio-economic groups.
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Appendix A

Figure A1. Remote Work (Toronto). Source: Canadian Survey of Business Conditions, Statistics
Canada.

Figure A2. Bankruptcy (opening–closing businesses). Notes: (1) Opening businesses transition from
having no employees in the previous month to having at least one employee in the current month.
These instances occur when a new small firm begins, when a large firm opens a new establishment or
when a seasonal firm reopens. (2) Closing businesses are those that transition from having at least
one employee in the previous month to having no employees in the current month. These instances
occur when a small firm goes out of business, when a large firm closes an establishment temporarily
or permanently, and when a seasonal firm ceases business activity for the year. (3) Net: refers to
the aggregate number for the year. Source: Longitudinal Employment Analysis Program, Statistics
Canada.
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Notes

1 Source: https://www.forbes.com/sites/bernardmarr/2018/09/02/what-is-industry-4-0-heres-a-super-easy-explanation-for-
anyone/?sh=5b5d8a599788 (accessed on 15 September 2021).

2 Source: https://www.weforum.org/agenda/2021/11/how-tech-4-0-helped-companies-survive-covid-19/ (accessed on 11
December 2021).

3 The forcast from the VAR model for each sector starts from the fourth quarter of 2020 and lasts for 10 periods. The use of 10
period allows us to measure a reasonable future response to the shock. It should be noted that the use of such time horizon
corresponds to standard practice in the literature, for example, see Darolles and Gourieroux (2015); Oscar Jordà (2005) and Koop
et al. (1996).

4 We chose optimal lag of 1 according to AIC and SC information criteria for Accommodation & food services, Manufacturing,
Retail trade, Transportation & warehousing, Educational services, Professional scientific & technical, and Finance, insurance, real
estate and leasing sectors. For the Construction sector, the optimal lag is 2.

5 The same VAR model was estimated for each sector to obtain the Impulse Response Functions (IRFs).
6 We use monthly data from 2017 to 2020.
7 A cutoff criterion of 5% of total employment is used to identify the top sectors.
8 Source: https://www23.statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=118464&CVD=118465&CPV=72&CST=0101201

2&CLV=1&MLV=5 (accessed on 15 March 2021).
9 Source: https://www.jobbank.gc.ca/content_pieces-eng.do?cid=12204 (accessed on 15 March 2021).

10 Ibid.
11 The responses of unemployment to Cholesky One S.D (d. f. adjusted) Innovations ± 2 S. E.
12 Source: https://www23.statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=118464&CVD=118465&CPV=31-33&CST=0101

2012&CLV=1&MLV=5 (accessed on 15 March 2021).
13 Source: https://www150.statcan.gc.ca/n1/daily-quotidien/200715/dq200715a-eng.htm (accessed on 17 March 2021).
14 The responses of unemployment to Cholesky One S.D (d. f. adjusted) Innovations ± 2 S. E.
15 Source: https://www23.statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=118464&CVD=118465&CPV=44-45&CST=0101

2012&CLV=1&MLV=5 (accessed on 15 March 2021).
16 Retail e-commerce sales in Canada increased from 2.9 billion in July 2020 to 4.3 billion in November 2020. Source: https:

//www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2010007201 (accessed on 15 March 2021).
17 Source: https://www15.0.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2010007401 (accessed on 17 March 2021).
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Abstract: One of the most difficult problems analysts and decision-makers may face is how to
improve the forecasting and predicting of financial time series. However, several efforts were made
to develop more accurate and reliable forecasting methods. The main purpose of this study is to use
technical analysis methods to forecast Jordanian insurance companies and accordingly examine their
performance during the COVID-19 pandemic. Several experiments were conducted on the daily stock
prices of ten insurance companies, collected by the Amman Stock Exchange, to evaluate the selected
technical analysis methods. The experimental results show that the non-parametric Exponential
Decay Weighted Average (EDWA) has higher forecasting capabilities than some of the more popular
forecasting strategies, such as Simple Moving Average, Weighted Moving Average, and Exponential
Smoothing. As a result, we show that using EDWA to forecast the share price of insurance companies
in Jordan is good practice. From a technical analysis perspective, our research also shows that the
pandemic had different effects on different Jordanian insurance companies.

Keywords: financial time series forecasting; stock markets; forecasting methods; technical analysis

1. Introduction

According to the Amman Stock Exchange (ASE), Jordan now has 20 insurance busi-
nesses listed, as well as several companies that have been liquidated owing to financial
problems. This is a huge number for a small country such as Jordan, whose insurance
market is relatively small compared to many of its regional peers, contributing to around 3%
of the MENA region’s gross written premiums. In particular, this is seen when compared
to a much larger country such as Egypt, which only has 32 insurance companies, some of
which are among the region’s oldest (Oxford Business Group 2017). Only the Arab Orient
Insurance Company (with a 16.5% share of gross premiums), Jordan Insurance (10.14%),
and Middle East Insurance (7.35%) exceeded the 5% market share threshold in the first half
of 2013, according to data from the Jordan Insurance Federation (JOIF), along with First
Insurance claiming a share of 4.9% of the Jordanian market (Oxford Business Group 2017).

Despite the potential need for consolidation, the business has been devoid of mergers
and acquisitions for more than two decades. Because the majority of the market is con-
centrated on third-party vehicle insurance, whose premiums are set by the government,
merging two motor-focused companies to form a larger one makes no sense.

Furthermore, some companies have lacked the solvency margin since 2015, and they
have neither been warned nor taken legal action to rectify the situation. Another big issue
arises in the vehicle insurance market by bypassing or evading the concept of compulsory
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insurance; the victim is the citizen, who falls into the trap of some insurance brokers, while
the reputation of the sector suffers as a result. Furthermore, the increase in the market share
of some compulsory insurance companies in violation or circumvention of the instructions
represents an increase in the number of insured citizens who will become potential victims
of these companies’ inability to fulfill their obligations to them, even if they have a solvency
margin equal to or exceeding the minimum. It generates enough profit from its operations
to offset losses resulting from compulsory insurance.

The challenge for insurers stems from the regulatory requirement that, in order to sell
comprehensive coverage, companies must also provide third-party liability (TPL) coverage
at a government-determined rate. TPL premiums are now low, according to the industry,
and many insurers accept losses on this line of business, which they try to offset with more
profitable comprehensive offers. As a result, technical outcomes are under pressure, which
will persist if the industry faces structural challenges (Oxford Business Group 2020).

These challenges, among other things, resulted in financial losses and caused some
insurance companies to be hesitant to pay claims, as well as harming the industry’s reputa-
tion. After the COVID-19 pandemic in early 2020, the financial status of this industry will
deteriorate much further. We will use technical analysis tools to forecast the share price of
a randomly selected Jordan insurance company in order to shed light on their performance
and determine which technical analysis tool is the best suited for forecasting.

Due to the instable and complex nature of such markets, data amount, high degree of
ambiguity, noise, and the fact that they are always affected by numerous factors, forecasting
the stock market and other traded financial instruments has always been a challenging task
(Khan 2014; Agrawal et al. 2013; Ghatasheh et al. 2020). Stock market forecasting refers
to the actions made to provide interested parties, such as investors and customers, with a
predictable picture of the future direction and variation of the object price. Investors could
make successful decisions or prevent losses if they could accurately forecast future stock
prices (Singh et al. 2019, 2021; Sunny et al. 2020; Lin et al. 2020; Shynkevich et al. 2017;
Mehta et al. 2021; Zhuo et al. 2021).

We argue that the choice of a technical analysis tool is governed by the ambiguity
and subjectivity that surrounds determining the optimal time range for a predictor to
consider when making a valid estimate. This is because there is no optimal time range
and no consensus among analysts on what number of days, months, or years from a time
series the forecaster should choose in order to make an acceptable and accurate forecasting.
Choosing different periods may have an impact on the accuracy of forecasting and result in
various outcomes. For example, we choose different periods of data for both well-known
simple moving average (SMA), and weighted moving average (WMA) to forecast the price
share of one of the insurance companies, namely Middle East Insurance. We evaluate the
forecasting outcome using different error measures such as mean absolute error (MAE),
mean percentage error (MPE), mean square error (MSE), tracking signal (TS), and mean
absolute percent error (MAPE). Table 1 shows these pilot results.

As can be seen in Table 1, which shows that depending on the time range used (5,
10, 15 and 20 days), SMA and WMA showed different results. As a result, this could lead
to incorrect stock price forecasts and thus poor investment decisions. For example, the
errors in the results are higher when using 20 days than when using a period of 10 days.
Accordingly, the significance of the time frame chosen, which is heavily dependent on
personal experience, determines the stock’s price prediction and accuracy. On the contrary,
our EDWA will consider all available data points in a time series dataset.

As can be seen in Table 1, which shows that depending on the time range used (5, 10,
15, and 20 days), SMA and WMA showed different results. As a result, this could lead
to incorrect stock price forecasts and thus poor investment decisions. For example, the
errors in the results are higher when using 20 days than when using a period of 10 days.
Accordingly, the significance of the time frame chosen, which is heavily dependent on
personal experience, determines the stock’s price prediction and accuracy. On the contrary,
our EDWA will consider all available data points in a time series dataset.
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Table 1. The performance of SMA and WMA using the daily closing prices of Middle East Insurance
inc. in 2020. Data obtained from Amman stock exchange (https://www.ase.com.jo/en/company_
historical/MEIN, accessed on 1 November 2021). STD: standard deviation.

Method Period (Days) MAE MAPE MPE MSE TS

SMA

5 0.0463 0.0361 0.0068 0.0040 0.1509
10 0.0498 0.0389 0.0105 0.0048 0.2234
15 0.0476 0.0373 0.0124 0.0041 0.2895
20 0.0480 0.0378 0.0147 0.0042 0.3471

STD 0.0015 0.0012 0.0033 0.0003 0.0846

WMA

5 0.1078 0.0805 −0.0469 0.0988 −0.6131
10 0.2188 0.1653 −0.1325 0.2450 −0.8179
15 0.3284 0.2492 −0.2172 0.3899 −0.8830
20 0.4395 0.3317 −0.2995 0.5437 −0.9124

STD 0.1426 0.1082 0.1088 0.1911 0.1349

To avoid the time parameter, we contemplate our earlier nonparametric forecasting
method (Altarawneh 2019; Hassanat et al. 2021), known as the Exponential Decay Weighted
Average (EDWA), comparing it with other technical analysis tools, to predict the share price
of Jordanian insurance companies, especially during the COVID-19 period, and see which
is a viable tool for forecasting stock prices.

Basically, WMA and exponential smoothing approaches (ES) are both used to create
the EDWA forecasting method. This method considers the entire time series as we argue
that a technical analysis method that takes into account all data, not just some historical data
points, is beneficial for forecasting in general, and for forecasting stock price of Jordanian
insurance companies in particular, as these companies’ challenges and problems have
persisted for a long time.

Since the most recent share price is more relevant and important than previous prices,
EDWA also weights it more heavily. However, this allows other factors to affect stock prices
as we dig deeper into a time series. Therefore, we weight the current prices higher, which
are influenced by current factors, such as the COVID-19 pandemic, while also giving lower
weights to the older prices, which are influenced by older factors that are still influencing
the stock price. It is worth noting that the literature confirms that no single method or
model can 100% accurately assess and anticipate complex data patterns; in addition, a wide
variety of economic and non-economic factors also influence stock markets (Agrawal et al.
2013; Santos 2011; Fikru 2019).

2. Related Literature

The random walk theory (Fama et al. 1969; Fama 1995), and the Efficient Market
Hypothesis (Fama 1965) were used as primary models on which a variety of stock market
prediction methodologies were built. On the other hand, investigations based on these
models revealed that the price of a stock cannot be accurately forecast. Although the
financial market is difficult, chaotic, unstable, nonlinear, and dynamic in nature, it can
be anticipated with an accuracy of more than 50%, according to some empirical studies
(Malkiel 2003; Prechter and Parker 2007; Bollen et al. 2011), and it does not follow the
random walk model (Lo and MacKinlay 1988).

To forecast the stock’s trend, a plethora of methodologies have been employed in the
literature. Technical analysis, Fundamental analysis, and Machine learning methods are
the three primary themes of prediction methodologies used.

Technical analysis is an approach employed to forecast the direction and movement
of future stocks price and other traded securities, using solely the company’s historical
stock prices and trading volumes. In technical analysis, we look at the price data patterns
that demonstrate continuations or setbacks in a stock market trend. Technical analysis
encompasses numerous techniques, such as the simple moving average (SMA), exponential
smoothing (ES), weighted moving average (WMA), Candlestick Agent, and others. In the
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financial field, most of the traditional techniques of stock price prediction use statistical
methods, which were generated from historical data.

The approach of technical analysis is used extensively for predicting future stock prices
based purely on the company’s previous trading volumes and stock prices (Turner 2007;
Chourmouziadis and Chatzoglou 2016). In technical analysis, we look at price data patterns
to see if the stock market trend is continuing or reversing. SMA, ES, WMA, Candlestick
Agent, and other approaches are all used in technical analysis. Most classic stock price
prediction strategies in the financial world rely on statistical methodologies derived from
past data (Park and Irwin 2007; Edwards et al. 2012; Nti et al. 2020).

The fundamental analysis approach, on the other hand, evaluates the company’s
intrinsic values based on an examination of its financial statements and economic indicators
in order to forecast future stock prices, examples of such approach include (Chen and Chen
2013; Drakopoulou 2016; Chen et al. 2017; Abarbanell and Bushee 1997; Muhammad 2018).

Artificial neural networks and Genetic Algorithms among others are examples of tools
and methodologies used in artificial intelligence research field to anticipate stock market
movements. Many studies have looked into the benefits of using such approaches including
and are not limited to (Nevasalmi 2020; Patel et al. 2015; Khan et al. 2020; Nabipour et al.
2020; Zhong and Enke 2019; Singh 2018; Chowdhury et al. 2020; Valencia et al. 2019). In
addition to a slew of other studies attempting to build and discover new machine learning
approaches, including (Qiu and Yu 2016; Narloch et al. 2019; Khashei and Hajirahimi
2018; Samer et al. 2018; Abadleh et al. 2021; Chi 2018). Artificial intelligence and Machine
learning in particular are not just for prediction and forecasting; they are also employed
in a variety of other areas such as Natural Language Processing (Alghamdi and Teahan
2017; Hassanat and Altarawneh 2014; Hassanat and Jassim 2010; Al-Shamaileh et al. 2019;
Hassanat et al. 2015b, 2015c; Tarawneh et al. 2020a; Hassanat and Tarawneh 2016), Software
engineering (Salman et al. 2018; Eyal Salman 2017; Eyal Salman et al. 2015), Internet of
things (Mnasri et al. 2014, 2015, 2017a, 2017b, 2018a, 2018b, 2019, 2020; Abdallah et al.
2020a, 2020b; Tlili et al. 2021), Computer vision (AlTarawneh et al. 2017; Alqatawneh et al.
2019; Tarawneh et al. 2018, 2019a, 2019b, 2020b; Al-Btoush et al. 2019; Hassanat et al. 2015a,
2017a, 2017b, 2018a; Hassanat and Tarawneh 2016; Hassanat 2018e), Game theory (De Voogt
et al. 2017; Hassanat et al. 2018b), Big data classification (Hassanat 2018a, 2018b, 2018c,
2018d, 2018e), Security Network and Anomaly Detection (Al-kasassbeh and Khairallah
2019; Al-Naymat et al. 2018; Zuraiq and Alkasassbeh 2019; Almseidin et al. 2019a, 2019b,
2019c; Abuzuraiq et al. 2020; Al-Kasassbeh et al. 2019; Almseidin et al. 2019c; Alothman
et al. 2020; Rawashdeh et al. 2018; Alkasassbeh 2018; Hassanat et al. 2022). Security is a field
that can benefit from machine learning techniques. Using a biometric key derived from
machine learning models, it is possible to maintain a communication link between senders
and receivers (Hamadaqa et al. 2019; Mulhem et al. 2019; Mars et al. 2019). Moreover,
the use of machine learning can be applied to indoor localization and distance estimation
(Alabadleh et al. 2018; Aljaafreh et al. 2017; Abadleh et al. 2016, 2017).

Forecasting practitioners, on the other hand, demonstrate the utility and application
of technical analysis. This is particularly evident on financial websites and in newspapers
that process financial and statistical data using technical analysis. Furthermore, in recent
years, study on the profitability of technical analysis has expanded. For example, (Park and
Irwin 2007) reviewed studies that investigated the potential profits provided by technical
analysis. They discovered that technical analysis consistently generates profit in a variety
of markets, including the stock and foreign currency markets.

According to (Mitra 2011), most technical trading techniques may reasonably capture
the direction of market moves and provide considerable positive returns in both long
and short positions. In another interesting study (Vasiliou et al. 2006), the Athens Stock
Exchange was used to see how well simple technical analysis can forecast stock price
fluctuations. This study looked into these consequences for the Athens market’s most
important index, the Athens General Index. Standard tests and bootstrap are among the
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approaches used for the evaluation. The findings support the technical analysis methods
investigated.

Brock et al. (1992) conducted a seminal empirical study to prove technical analysis
profitability. The same work was extended by (Ma 2022), comparing the profitabilities of
using the official closing price vs. the last tick price, based on data from Hong Kong from
2011 to 2018, and the results suggest that using the last tick price rather than the official
closing price improves profitability significantly using technical analysis methods.

Ausloos and Ivanova (2002) recalled the traditional technical analysis methods of stock
evolution. Momentum indicators are used to predict the direction of a market trend and so
provide signals before the trend changes. As a result, a typical technical analysis investing
plan is sketched.

In his study, (Zulkarnain 2014) sought to see whether SMA technical analysis can
be used to forecast top gainers’ stock prices on the Indonesia Stock Exchange (IDX). He
concluded that the difference between forecasted and actual prices is not significant. As a
result, technical analysis is still a valuable tool for financial forecasting. (Wong et al. 2010)
focused on the importance of technical analysis in determining when to enter and exit
the stock market. The results show that the indicators used can achieve a high positive
return. Singapore Stock Exchange (SES) member firms have been found to rely heavily on
technical analysis, which has resulted in big profits. Hence, technical analysis seems to be
an ideal approach to select some of its techniques and try to propose a new model based on
it in order to improve the investor’s predictive potential. Our EDWA falls into this forecast
category.

3. Materials and Methods

The EDWA forecasting method is a mix of WMA and ES, but differs in the weighting
and time period used. There is no specific time period here, as the method uses all available
data starting with the current value up to day 1 and it gives a higher weight to the current
value and the next value; this is similar to WMA but goes back to day 1. However, to
emphasize the importance of the most recent values, we propose assigning a weight that is
weighted twice as much as the previous value, so the method becomes almost similar to ES
in terms of the weighting system.

EDWA usually assigns a certain initial weight to the final price, which is set to 2 by
default, and this weight is reduced in half (exponential decrease) with each subsequent
price. In other words, the current price is weighted with 2, the previous day weighted
with 2/2, the previous day with 1/2 and so on up to day 1. This is why it is known as the
exponentially decaying weighted average.

It is worth noting that if the time series is lengthy, the decaying weight may approach
0 due to the precision of floating point on today’s computers. To get around this issue,
EDWA applies the lowest weight possible to all deeper prices in the time series. The EDWA
formula is as follows:

EDWA(t + 1) =
w1 pt + w2 pt−1 + w3 pt−2 + · · ·+ wn pt−n+1

w1 + w2 + w3 + · · ·+ wn
(1)

where w1 = 2, w2 = w1
2 , w3 = w2

2 , . . . , wn = wn−1
2 , n is the number of days or prices in the

time series, pt is the current price, pt−1 is the previous price, and pt−n+1 is the oldest price.
The SMA is defined by

Fn+1 =
1
k

n−k

∑
t=n

Pt

WMA is defined by

Fn+1 =
1
k

n−k

∑
t=n

wt ∗ Pt

ES is defined by
Fn+1 = a ∗ Pt + (1 − a) ∗ Ft
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where Fn+1 is the forecasted value, Pt is the actual price of the share at time (day) t, k is the
number of concerned days, w is the weighting factors and a is a smoothing constant.

To obtain the general trend of the share price of our sample study, we propose the use
of the average of the averages of all periods, starting with the current price and going back
by one day each time to obtain n averages, where n is the size of the time series, then we
divide the sum of these averages by n, as formulated by

Avgavg(n + 1) =
∑1

i=n

(
∑i

j=n Pj

n−i+1

)
n

(2)

where Avgavg(n + 1) is the forecasted price of a time series of size = n based on the average
of the averages of all previous prices.

The chosen technical analysis methods, namely EDWA, SMA, WMA, and ES, were
applied to the time series datasets of the Jordanian insurance companies for forecasting.
These methods were compared based on their forecasting results. To measure the forecast-
ing error of each method we opt for some of the well-known error indicators, namely MAE,
MSE, MPE, MAPE, and TS (Lei 2017; Haji Rahimi and Khashei 2018).

Since all of these indicators are based on the forecasting error, we define the forecast
error as

E(t) = P(t)− F(t)

where E(t) is the forecasting error at time t (on our case day), P(t) is the actual share price,
and F(t) is the forecasted price at the same t. Consequently, the Absolute forecasting error
(AE) is defined by

AE(t) = |E(t)|
the Percent Error (PE) is defined by

PE(t) =
E(t)
P(t)

and the Absolute Percent Error (APE) is defined by

APE(t) =
AE(t)
P(t)

Accordingly, we can define the error measures of forecasting as

MAE =
1
n

n

∑
t=1

AE(t)

MSE =
1
n

n

∑
t=1

E(t)2

MPE =
1
n

n

∑
t=1

PE(t)

MAPE =
1
n

n

∑
t=1

APE(t)

and

TS =
1
n ∑n

t=1 E(t)
MAE

where n is the number of forecasted prices, in this work, it is equal to the size of the time
series minus 1, since we are going to forecast all prices from day 1 through day n (the
current price) in order to be able to use a ground-Compare truth price to calculate forecast
error.
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To forecast the stock price of Jordanian insurance companies during COVID-19, we
collected the daily closing prices of 10 Jordanian insurance companies, out of 20 insurance
companies, because there was not enough publicly available data for the rest of the other 10
companies. The data were collected from the official website of the Amman Stock Exchange
(https://www.ase.com.jo/, accessed on 1 November 2021). Such online systems’ data
sources are typically historical stock prices and/or technical indicators derived from a
time series examination of stock prices (Chourmouziadis and Chatzoglou 2016; Kimoto
et al. 1990; Qian and Rasheed 2007). The period of the prices of each company starts from
January 2018 to November 2021. Thus, we covered two distinct periods: the COVID-19
pandemic period (2020–2021), and the non-pandemic period (2018–2019).

For the sake of simplicity, we restricted the data to the daily closing prices. Each time
series consists of 51 to 220 closing prices, this is all available data retrieved from the official
Amman Stock Exchange website for the past four years. Table 2 shows the 10 Jordanian
insurance companies investigated in this study. Table 3 shows some basic statistics of the
insurance companies chosen.

Table 2. Description of the study sample.

Company’s Name Symbol
Average
Value Traded

Average
No. of Trans

Listed
Shares

Available
Data (Days)

Middle East Insurance MEIN 37,853.6 3.1 22,050,000 144
Al-Nisr Al-Arabi Insurance AAIN 2355.4 1.6 10,000,000 111
Jordan Insurance JOIN 8144.8 3.7 30,000,000 143
Arabia Insurance Company-Jordan AICJ 2425.5 2.5 8,000,000 178
Delta Insurance DICL 3931.5 2.2 8,000,000 142
Jerusalem Insurance JERY 1780.1 1.8 8,000,000 57
The United Insurance UNIN 10,320.0 1.9 8,000,000 51
Jordan French Insurance JOFR 3165.5 2.1 9,100,000 220
Al-Manara Insurance Plc.Co. ARSI 30,751.92 2.95 5,600,000 147
Arab Orient Insurance Company AOIC 1748.47 2.75 21,438,252 168

Table 3. Basic statistics of the study sample. All prices in Jordan Dinar.

Company
Market

Capitalization
High
Price

Low
Price

Closing
Price

Average
Price

Value
Traded

Turnover
Ratio

Dividend EPS

MEIN 22,050,000 1.45 1.13 1.28 1 6,795,941 24 0.050 0.046
AAIN 10,000,000 5 4 4 4 246,972 1 0.300 0.306
JOIN 30,000,000 2.33 1.1 1.42 1.44 478,096 1.11 0.000 0.100
AICJ 8,000,000 1 1 1 1 1,425,692 20 0.000 0.078
DICL 8,000,000 1 1 1 1 30,124 0 0.050 0.076
JERY 8,000,000 2 2 2 2 19,067 0 0.070 0.156

UNIN 8,000,000 1 1 1 1 282,431 3 0.100 0.188
JOFR 9,100,000 1 1 1 1 59,437 1 0.000 0.100
ARSI 5,600,000 1 0 0 0 194,495 8 0.000 0.317
AOIC 25,438,252 1.63 1.14 1.55 1 66,046 0 0.000 0.265

4. Results and Discussion

For the forecast, the chosen technical analysis methods EDWA, SMA, WMA, and ES
were first applied to one of the time series datasets of the Jordanian insurance companies,
namely MEIN. Figures 1–4 illustrate the forecast results for each method.
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Figure 1. Forecasting results of MEIN using EDWA.

 

Figure 2. Forecasting results of MEIN using SMA on 3 days period.

 

Figure 3. Forecasting results of MEIN using WMA on 3 days period.
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Figure 4. Forecasting results of MEIN using ES, with alpha = 0.9.

If we examine the curves in Figures 1–4, we can see that both EDWA and ES have
significantly higher forecasting performance than SMA and WMA. Perhaps such a solid
performance is due to the inclusion of all prices in the time series that both EDWA and
ES enable. Although both SMA and WMA used only three days more, the outcomes were
not comparable. However, to support this conclusion, we need to apply these approaches
to of the all Jordanian insurance companies’ datasets, gather measures of error for a fair
comparison, and determine which technical analysis methods are most suited to our data.
Tables 4–6 show the measures of error after forecasting all 10 datasets using the four
technical analysis methods.

Table 4. Forecast errors of technical analysis methods on MEIN, AAIN, JOIN, and AICJ. Bold values
signify the minimum error.

CN Method MAE MAPE MPE MSE TS CN Method MAE MAPE MPE MSE TS

MEIN

EDWMA 0.018 0.014 0.002 0.001 0.125

AAIN

EDWMA 0.021 0.005 −0.001 0.002 −0.189
SMA-3 0.038 0.029 0.004 0.003 0.11 SMA-3 0.044 0.011 −0.002 0.007 −0.184
WMA-3 0.047 0.033 −0.004 0.022 −0.174 WMA-3 0.074 0.018 −0.01 0.15 −0.577
ES-0.1 0.062 0.047 0.021 0.006 0.423 ES-0.1 0.114 0.028 −0.005 0.023 −0.235
ES-0.5 0.036 0.027 0.004 0.002 0.119 ES-0.5 0.043 0.011 −0.002 0.006 −0.189
ES-0.9 0.03 0.023 0.002 0.002 0.077 ES-0.9 0.028 0.007 −0.001 0.005 −0.172

SMA-10 0.056 0.042 0.01 0.006 0.216 SMA-10 0.097 0.024 −0.004 0.017 −0.212
WMA-10 0.142 0.091 −0.048 0.164 −0.602 WMA-10 0.362 0.09 −0.075 1.172 −0.839
SMA-20 0.071 0.053 0.021 0.008 0.37 SMA-20 0.762 0.186 −0.165 2.74 −0.893
WMA-20 0.252 0.164 −0.116 0.332 −0.761 WMA-20 0.762 0.186 −0.165 2.74 −0.893

JOIN

EDWMA 0.034 0.019 0 0.003 −0.059

AICJ

EDWMA 0.008 0.013 0.002 0 0.096
SMA-3 0.071 0.04 0 0.012 −0.055 SMA-3 0.016 0.028 0.003 0 0.106
WMA-3 0.072 0.041 −0.007 0.026 −0.197 WMA-3 0.019 0.031 −0.003 0.004 −0.148
ES-0.1 0.207 0.121 0.016 0.086 −0.079 ES-0.1 0.03 0.051 0.014 0.001 0.243
ES-0.5 0.068 0.038 0 0.011 −0.059 ES-0.5 0.016 0.027 0.003 0 0.107
ES-0.9 0.045 0.026 −0.001 0.005 −0.048 ES-0.9 0.014 0.023 0.002 0 0.069

SMA-10 0.154 0.086 0.004 0.057 −0.076 SMA-10 0.027 0.045 0.009 0.001 0.163
WMA-10 0.205 0.122 −0.055 0.168 −0.466 WMA-10 0.053 0.081 −0.04 0.024 −0.565
SMA-20 0.25 0.143 0.013 0.135 −0.1 SMA-20 0.034 0.058 0.013 0.002 0.191
WMA-20 0.383 0.23 −0.118 0.394 −0.56 WMA-20 0.091 0.143 −0.099 0.045 −0.734
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Table 5. Forecast errors of technical analysis methods on DICL, JOFR, JERY and UNIN. Bold values
signify the minimum error.

CN Method MAE MAPE MPE MSE TS CN Method MAE MAPE MPE MSE TS

DICL

EDWMA 0.057 0.028 0.013 0.013 0.393

JOFR

EDWMA 0.01 0.012 0.001 0 0.015
SMA-3 0.124 0.06 0.026 0.059 0.364 SMA-3 0.022 0.026 0.001 0.001 0.012
WMA-3 0.141 0.059 0.015 0.202 0.046 WMA-3 0.025 0.028 −0.003 0.005 −0.166
ES-0.1 0.326 0.183 0.14 0.198 0.688 ES-0.1 0.037 0.042 0.004 0.002 0.023
ES-0.5 0.114 0.056 0.026 0.05 0.396 ES-0.5 0.02 0.023 0.001 0.001 0.013
ES-0.9 0.091 0.042 0.014 0.036 0.276 ES-0.9 0.018 0.021 0.001 0.001 0.008

SMA-10 0.241 0.127 0.076 0.147 0.538 SMA-10 0.029 0.033 0.002 0.002 0.026
WMA-10 0.443 0.152 −0.001 1.334 −0.376 WMA-10 0.061 0.065 −0.034 0.036 −0.571
SMA-20 0.39 0.217 0.147 0.277 0.626 SMA-20 0.041 0.047 0.005 0.003 0.045
WMA-20 0.705 0.263 −0.045 2.028 −0.526 WMA-20 0.113 0.118 −0.077 0.083 −0.699

JERY

EDWMA 0.019 0.012 0.001 0.001 0.015

UNIN

EDWMA 0.026 0.022 0.008 0.001 0.391
SMA-3 0.042 0.026 0.001 0.003 0.017 SMA-3 0.054 0.045 0.016 0.004 0.35
WMA-3 0.067 0.041 −0.016 0.053 −0.432 WMA-3 0.08 0.06 −0.006 0.055 −0.182
ES-0.1 0.049 0.031 0.005 0.005 0.127 ES-0.1 0.117 0.1 0.082 0.02 0.816
ES-0.5 0.039 0.024 0.001 0.003 0.02 ES-0.5 0.051 0.042 0.016 0.004 0.376
ES-0.9 0.031 0.019 0.001 0.003 0.018 ES-0.9 0.046 0.038 0.009 0.003 0.24

SMA-10 0.053 0.032 0.002 0.004 0.021 SMA-10 0.082 0.069 0.038 0.011 0.543
WMA-10 0.278 0.167 −0.14 0.397 −0.848 WMA-10 0.276 0.202 −0.139 0.328 −0.744
SMA-20 0.057 0.035 0.002 0.006 0.002 SMA-20 0.112 0.096 0.068 0.018 0.703
WMA-20 0.551 0.336 −0.32 0.856 −0.956 WMA-20 0.489 0.386 −0.347 0.59 −0.912

Table 6. Forecast errors of technical analysis methods on ARSI and AOIC. Bold values signify the
minimum error.

CN Method MAE MAPE MPE MSE TS CN Method MAE MAPE MPE MSE TS

ARSI

EDWMA 0.009 0.019 0 0 −0.019

AOIC

EDWMA 0.019 0.017 −0.002 0.001 −0.161
SMA-3 0.019 0.041 0.001 0.001 −0.018 SMA-3 0.039 0.036 −0.004 0.002 −0.152
WMA-3 0.019 0.042 −0.007 0.001 −0.161 WMA-3 0.041 0.039 −0.009 0.007 −0.268
ES-0.1 0.033 0.071 0.002 0.002 −0.078 ES-0.1 0.071 0.065 −0.011 0.008 −0.28
ES-0.5 0.017 0.037 0.001 0 −0.02 ES-0.5 0.037 0.034 −0.003 0.002 −0.157
ES-0.9 0.013 0.028 0 0 −0.012 ES-0.9 0.031 0.028 −0.002 0.001 −0.117

SMA-10 0.031 0.068 0.001 0.002 −0.061 SMA-10 0.066 0.06 −0.008 0.006 −0.217
WMA-10 0.044 0.108 −0.057 0.008 −0.497 WMA-10 0.093 0.093 −0.057 0.042 −0.602
SMA-20 0.039 0.083 −0.002 0.003 −0.12 SMA-20 0.084 0.077 −0.015 0.011 −0.303
WMA-20 0.074 0.183 −0.124 0.019 −0.658 WMA-20 0.159 0.166 −0.123 0.09 −0.733

Interestingly, EDWMA scored the fewest errors of the most commonly used error
indicators, followed by ES when a = 0.09 was used, as can be seen in Tables 4–6. Even
when SMA and WMA were used at various time intervals, both EDWMA and ES methods
perform much better in terms of few errors and highly accurate forecasting. If the TS
error indicator is major concern, the ES outperforms almost all methods, although the
error difference is not significant when compared to EDWMA. These findings confirm
our contention that it is better to incorporate all historical data when using a technical
analysis tool.

ES appears to favor a certain value (a = 0.9) (Chopra and Meindl 2013; Paul 2011), and
hence requires parameter adjustment before being used in practice, whereas EDWMA is a
non-parametric technique that does not require parameter input prior to the forecasting
process. The EDWMA provides good forecasting for Jordanian insurance companies
because it is a non-parametric method that outperforms all other methods on all datasets
as shown by most error measures used.

We looked at the use of EDWMA and ES for forecasting share prices before and after
the pandemic because they were the top forecasters. Tables 7 and 8 show the forecasting
results.
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Table 7. Forecast errors of EDWNA and ES on data from all companies tested before the pandemic.
Bold values signify the minimum error within this table, and highlighted values signify the minimum
error between Tables 7 and 8.

CN Method MAE MAPE MPE MSE TS CN Method MAE MAPE MPE MSE TS

MEIN
EDWMA 0.018 0.014 0.002 0.001 0.125

AAIN
EDWMA 0.017 0.004 0.001 0.001 0.247

ES-0.9 0.007 0.027 0.019 0.005 0.002 ES-0.9 0.024 0.006 0.001 0.004 0.196

JOIN
EDWMA 0.029 0.013 −0.009 0.002 −0.696

AICJ
EDWMA 0.009 0.015 0.003 0.000 0.153

ES-0.9 0.036 0.017 −0.011 0.003 −0.630 SMA-3 0.016 0.025 0.003 0.000 0.116

DICL
EDWMA 0.013 0.015 0.007 0.000 0.447

JOFR
EDWMA 0.007 0.009 0.002 0.000 0.200

ES-0.9 0.018 0.020 0.007 0.001 0.302 SMA-3 0.013 0.016 0.002 0.000 0.120

JERY
EDWMA 0.020 0.013 0.003 0.001 0.192

UNIN
EDWMA 0.032 0.025 0.016 0.002 0.629

ES-0.9 0.036 0.022 0.004 0.003 0.144 SMA-3 0.054 0.043 0.016 0.005 0.370

ARSI
EDWMA 0.010 0.022 0.000 0.000 −0.041

AOIC
EDWMA 0.018 0.018 −0.001 0.000 −0.080

ES-0.9 0.014 0.032 0.000 0.000 −0.035 SMA-3 0.031 0.030 −0.001 0.001 −0.051

Table 8. Forecast errors of EDWMA and ES on data from all companies tested after the pandemic.
Bold values signify the minimum error within this table, and highlighted values signify the minimum
error between Tables 7 and 8.

CN Method MAE MAPE MPE MSE TS CN Method MAE MAPE MPE MSE TS

MEIN
EDWMA 0.019 0.015 0.001 0.001 0.052

AAIN
EDWMA 0.022 0.005 −0.002 0.002 −0.509

ES-0.9 0.001 0.032 0.025 0.001 0.002 ES-0.9 0.028 0.007 −0.003 0.004 −0.467

JOIN
EDWMA 0.034 0.021 0.004 0.003 0.195

AICJ
EDWMA 0.007 0.012 0.001 0.000 0.048

ES-0.9 0.047 0.030 0.004 0.005 0.158 SMA-3 0.012 0.021 0.001 0.000 0.028

DICL
EDWMA 0.022 0.020 −0.007 0.001 −0.384

JOFR
EDWMA 0.015 0.016 −0.001 0.000 −0.083

ES-0.9 0.035 0.031 −0.007 0.002 −0.245 SMA-3 0.026 0.029 −0.001 0.001 −0.061

JERY
EDWMA 0.017 0.010 −0.003 0.001 −0.292

UNIN
EDWMA 0.021 0.019 0.004 0.001 0.154

ES-0.9 0.026 0.015 −0.003 0.002 −0.203 SMA-3 0.034 0.031 0.004 0.002 0.102

ARSI
EDWMA 0.007 0.014 0.001 0.000 0.069

AOIC
EDWMA 0.019 0.016 −0.003 0.001 −0.248

ES-0.9 0.010 0.021 0.002 0.000 0.068 SMA-3 0.030 0.025 −0.004 0.001 −0.198

Tables 7 and 8 show that both EDWMA and ES have good forecasting performance on
insurance company price shares both before and after the pandemic. This demonstrates
that technical analysis approaches are a suitable fit for such scenarios, and this finding
is consistent with earlier research (Wong et al. 2010; Taylor and Allen 1992; Mitra 2011;
Ausloos and Ivanova 2002; Vasiliou et al. 2006; Ma 2022), for example.

It is worth noticing that the EDWMA performed better before and after the epidemic
on most datasets. Another interesting observation is the forecasting error before and after
the pandemic. We can see that forecasting errors for some companies, such as JERY, ARSI,
AICJ, UNIN, and MEIN decreased after the pandemic. This could be due to the nature of
stock prices being more predictable after the major effect of the pandemic.

Other companies, such as DICL, AAIN, and AOIC, on the other hand, have marginally
better forecasting outcomes prior to the pandemic. Additionally, two companies, JOIN and
JOFR, demonstrate no substantial difference in forecasting performance before and after
the pandemic. As a result, we cannot generalize the impact of the COVID-19 pandemic on
Jordan’s insurance business in terms of forecasting results (before and after) because each
company has its own set of conditions.

To investigate the trend of the share prices of the selected Jordanian insurance com-
panies, we applied the proposed Avgavg equation. The results of the trends are shown in
Figure 5.
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Figure 5. Avgavg trends approximation of share prices.

As shown in Figure 5, the Avgavg closely approximates share price trends. Most
insurance companies started with a higher share price before the pandemic, which means
that the pandemic partially hit the majority of the insurance companies surveyed. AOIC,
on the other hand, is on a steady upward trajectory. Perhaps they found solutions to deal
with the pandemic, or even profited from it. Additionally, if not increasing them, most
companies stopped their share prices from falling, as they weathered the pandemic.

5. Conclusions

In this study, we used several technical analysis tools to forecast the share prices of a
random sample of Jordanian insurance companies and examine their performance during
the COVID-19 pandemic. The technical analysis tools used include parametric methods,
namely SMA, WMA, ES, and one non-parametric method, our EDWMA, in addition to our
trend approximation method, the Avgavg.
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The experiments, which were conducted on the share prices of 10 Jordanian insurance
companies, evaluated the forecasting performance against a range of error measures,
including MAE, MAPE, MPE, MSE, and TS. The forecast results show that our EDWMA,
followed by ES, are the best performers because of their reliance on all the historical prices.
In contrast to EDWMA, the results show that the parametric methods must first be tuned
before they can be used. This makes EDWMA the best choice for forecasting the datasets
used. Moreover, the Avgavg interestingly exhibits the trends of the share prices of the
analyzed companies and shows their performance in relation to the share prices before and
after the COVID-19 pandemic.

The study has two limitations. First, due to a lack of publicly available data, the
number of insurance companies tested was limited to ten, which represents half of the
current insurance companies in Jordan. Second, we only employed a few common technical
analysis approaches, ignoring a vast number of cutting-edge machine learning methods,
such as deep learning forecasting methods. Our future research will concentrate on over-
coming both limitations, particularly by integrating EDWMA with deep learning, as well
as looking into more financial sectors.
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Abstract: This study focuses on understanding the factors that affect the intention of using financial
technology among young Vietnamese in the context of the COVID-19 pandemic. Fintech studies are
abundant in developed countries and mainly focus on consumers’ conditions, awareness, habits, and
capital. These are expected to differ significantly from the situation in developing countries. We have
reviewed factors that can affect the user’s intention, including the Perceived Benefit (PB), Perceived
Risk (PR), Belief (B), and Social Influence (SI), and rely on the Technology Acceptance Model (TAM)
and the Theory of Reasoned Action (TRA) model in this research. The survey sample comprises
161 Z-generation consumers with strong flexibility and knowledge about the use of Fintech. We use
the PLS-SEM (partial least squares structural equation modeling) analysis method with the SmartPLS
software (SmartPLS GmbH, Oststeinbek, Germany) to evaluate the research model. We find that
the Perceived Benefit (PB) has the most significant impact on the intention to use Fintech, followed
by Belief (B). However, in general, the factors are not significant, perhaps due to many reasons that
are intrinsic in Vietnam. Based on this result, service providers, policymakers, and researchers can
calibrate the development and research for the following stages. We offer findings different from the
previous research, thus especially extending the literature on young people.

Keywords: financial technology; TAM model; TRA model; COVID-19

1. Introduction

Financial technology (Fintech) is a term that has been present since the 1990s. In
recent years, this term has been increasingly popular because of the robust development
of Fintech across the globe. Fintech is meant to shape the future of the financial industry
(Lee and Teo 2015). The Fintech ecosystem consists of innovation in core services, business
infrastructure, and components and creates a valuable additional mechanism through
collaboration by redesigning, nesting, re-functioning, and redirecting financial services
between important market stakeholders (Estrin et al. 2018). Fintech is expected to provide
new added value and services at a lower cost than traditional technology. The Fintech
revolution has been set to affect the incumbent financial service activities by increasing
their efficiency, customer-centric character, and transparency (Gomber et al. 2018). Loo
believes that if they are freely competitive, Fintech can increase consumer benefits and
lower the probability of a financial crisis (Van Loo 2018). However, because this is a very
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young industry, it is subject to competition from traditional financial services, and the
pressure from gaining the users’ acceptance is enormous. Moreover, consumers can face
some disadvantages in the application of Fintech products, including the risk of financial
losses and privacy concerns (Liébana-Cabanillas et al. 2014).

The intention to use Fintech services is affected by customers’ perception of risk:
financial risks, legal risks, and activity risks have significant influences, while security risk
does not impose any significant impact on the intention to use Fintech (Tang et al. 2020).
Another study explores the use of smartphone applications to manage the financing of
fishers (Carlin et al. 2017). This research shows that men tend to be more able to adopt
new technology than women. Finally, using survey data collected from 244 Fintech users,
Hyun-Sun Ryu (Ryu 2018) finds that legal risks have the most significant negative impact,
while convenience has the most positive influence on the intention to use Fintech.

In Vietnam, there are few Fintech studies, such as the research on the development of
Fintech by Dang Thi Ngoc Lan (Dang) and the study on the factors affecting the choice to
continue using Fintech Payment Services among university students by Nguyen Dang Tue
(Nguyen 2020).

This study seeks to extend extant studies on several fronts. First, the study analyzes
both aspects of benefits and risks in order to offer a more holistic view. Second, the study
was conducted in Vietnam, which shows excellent potential for Fintech’s development.
Vietnam is in a booming period, with nearly 55% of the total population using smartphones
and 52% using the Internet. This makes Vietnam the land of promise for Fintech. In
fact, there has been a marked increase in the number of Fintech companies, from about
40 companies at the end of 2016 to nearly 150 companies by the end of 2019. The recent
COVID-19 pandemic has further encouraged the development of electronic payment.
However, the development of Fintech in Vietnam also carries many security threats as
Fintech’s legal corridor is still in its early stages in this country (Lien et al. 2020). Therefore,
exploring the factors affecting awareness and user intentions is absolutely necessary. This
study will examine the factors that affect the decision to use financial technology products,
especially in the context of the COVID-19 pandemic (Al-Nawayseh 2020). The conditions,
awareness, and habits of people as well as other factors regarding Fintech differ between
developed and developing markets (Lehmann 2020). As a result, studies in developed
countries might not be relevant to Vietnam. The present study will contribute to a broader
view of this topic. Third, we use Model TAM and TRA, with results different from the
previous research. We also focus on the survey subjects: the Z generation of consumers,
who are aged 18–24. They are information consumers and providers who are very good at
device skills (Csobanka 2016).

This research contributes to discovering the effects of factors on the access and usage
of Fintech users in Vietnam, especially for young people in the COVID-19 period. At the
same time, solutions are also provided. Introduced to overcome existing limitations that
users of Fintech encounter, companies operating in Vietnam can refer to results presented
in this study to improve their services. The study also shows differences in Fintech usage
habits and behavior in developing countries when compared to foreign studies.

The article proceeds as follows. Section 2 provides an overview of the Vietnamese
research setting. Section 3 provides a discussion of the literature review and formulates
hypotheses. The models, estimation methods, and data collection are presented in Section 4.
In Section 5, we discuss our findings, followed by conclusions and some recommendations
in Section 6.

2. Background in Vietnam

Context

The Vietnamese economy rebounded in the first quarter of 2021 with a GDP (Gross
Domestic Product) growth of 4.48%. The increase is still lower than that in 2018 (7.45%),
but it has shown signs of recovery compared to 2020. According to the Vietnam Startup
Report in Q1 2021 (Vietnam Fintech Report 2020 2020), Fintech showcases a really impressive
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performance. In recent years, the number of Fintech companies has increased rapidly in the
Vietnamese market and plays a more critical role in the COVID-19 pandemic that hinders
traditional financial activities.

Fintech is a potential industry in digital transformation that reduces costs and increases
utility for users. In 2020, the Fintech sectors thrived in Payments (accounting for 33% of
market share), P2P Lending (15.5%), Blockchain/Crypto (13%), and POS (Point of Sale)
and Wealth Management (7%). The users’ habit of using traditional financial services is
gradually changing as the number of Fintech users is growing, especially with the rise in
the number of young users.

Payment is a high potential field, and this is quite understandable because payment
activity is essential in everyday life. E-commerce or service providers have seized every
opportunity to take part in the trend. Grab bought shares of the startup Moca, a Vietnamese
mobile payment application. VinID also acquired Monpay, a payment application. Lazada
Vietnam integrated Emonkey into their platforms.

According to Fintech and Digital Banking 2025 Asia Pacific 2020 (2020), mobile trans-
actions in Vietnam are expected to increase by 400% in the period of 2020–2025, and the
number of bank accounts is expected to increase further by about 50% for the top eight
leading banks. The rapid increase in accounts and transactions imposes a large pressure on
the current banking system. According to this report, the average life expectancy of the
core banking system among the top 100 banks in the Asia Pacific region is still at 17.5 years,
and this means it would be challenging to respond to the needs of the digital era. Banks in
Vietnam are actively converting to modern digital platforms, but it is expected that only
about 25% of banks in Vietnam will have been converted by 2025.

According to Vietnam Fintech Report statistics for 2020, 69% of Vietnamese people
have savings accounts in banks, 45% of the people have smartphones, and 57% have
internet on their phones. These indicators are expected to increase rapidly in the coming
years, serving as the necessary conditions for customers to access and effectively use Fintech
services quickly.

In addition to the advantages of the demographic characteristics, Fintech companies
also have advantages from government support and foreign investment. The State Bank
has planned to allow banks and Fintech companies to participate in Sandbox starting in
2022, for a period of 1–2 years. The areas include: payment, credit, P2P lending, customer
identification, application programming interface, tech-based solution, and other banking
support services. In the future, foreign investment capital pouring into this industry is
expected to increase significantly. At the same time, the relationship between commercial
banks and Fintech companies will become increasingly tighter to suit the diverse needs
of customers.

The competition between the banking system and Fintech companies has been robust,
requiring companies to evolve constantly in order to capture customers’ needs and improve
service quality to retain customers, attract new customers, and expand market share.
Therefore, studies on factors that may affect the intention to use Fintech in Vietnam could
have practical implications for Fintech firms.

3. Theoretical Framework and Hypothesis Development

Since the term “Fintech” appeared, there have been quite a few studies about it
around the world. In particular, the adoption of Fintech services has been studied by
many scholars, such as the study on how perceived risk factors affect the intention to use
Fintech (Tang et al. 2020). This study is expected to close the perceived risk factors of
Fintech. Researchers surveyed 302 people, most of them young and middle-aged, with
only 55 (18.2%) of the respondents being over 45 years old. It can be said that this research
is based on young people who have a good ability to absorb and use technology. The
results show that out of the four risks, three—financial risk, legal risk, and operational risk—
have a significant influence, while security risk has no significant negative impact on the
intention to use Fintech. However, the research has many limitations when focusing only
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on perceived risk. In addition, there is a study on the adoption of Fintech services through
the generation group of (Carlin et al. 2017). This research exploits the advent of smartphone
apps for personal financial management as an exogenous source of transformation. In
this study, in addition to the benefits that Fintech brings, people also point out some
risks when using financial technology products. The research also shows that a higher
proportion of men tend to adopt new technologies and access information, and the impact
of their access on the economy is greater than that of women. Research by (Hyun-Sun Ryu
2018) on the framework of benefits and risks of Fintech adoption includes a comparison
between adopters and early adopters (Ryu 2018). The research, with the aim of answering
the question: “Why are users willing or hesitant to apply Fintech?”, was performed by
collecting data from 244 Fintech users. The study investigates the perceived benefits
and risks that have a significant impact on Fintech adoption. In addition, the study also
examines the effects of perceived benefits and risks when applying Fintech to each type of
person. The results show that: Legal risk has the biggest negative impact, while convenience
has the most positive influence on the intention to use Fintech.

In Vietnam, there is some research on Fintech, such as the research on the development
of Fintech and movements in the field of Finance/Banking by Dr. Dang Thi Ngoc Lan, or
research on factors affecting the continuous usage of Fintech payment services—a study on
university students in Vietnam by Nguyen Dang Tue. In general, there is still no research
on the factors affecting the intention to use Fintech. Therefore, this study may respond to
and complement previous studies.

3.1. Theory of Reasoned Action (TRA)

Theory of Reasoned Action (TRA) was developed by two psychologists, Martin Fish-
bein and Icek Ajzen. The theory suggests that the intention to behave impacts someone’s
behavior: the intention leads to the occurrence of behavior. Attitudes will include many
different types, such as positive, negative, or neutral. A behavior with a positive attitude is
supposed to lead to a favorable result (Ajzen and Fishbein 1975).

3.2. Technology Acceptance Model (TAM)

Fintech is the result of the creative application of technology in finance and banks to
improve services. With the goal of predicting the acceptance of a tool and identifying the
modifications that need to be included in the system to make the user accept it, the TAM
(Davis 1985) perfectly explains the meaning of acceptance of a new technology.

The TAM model shows that acceptance of an information system depends on the
usefulness perception and ease of use. According to Davis, usefulness perception and ease
of use affect users’ attitudes, thereby affecting the intention to use (Davis 1985). This model
has been widely used in many studies on the application of advanced technology to life
such as in social networks, digital libraries (Chen et al. 2016), online banking, and mobile
banking (Patel and Patel 2018).

Hypothesis Development

This study proposes a benefit and risk framework by integrating positive and nega-
tive factors related to the intention to use Fintech. Previous studies have applied multi-
behavioral belief structures to determine the overall benefits and risks. Three key elements
of perception have been discussed: economic benefits, seamless transactions, and conve-
nience. Additionally, there are four main factors of risks: financial risks, legal risks, security
risks, and operational risks. Therefore, this study assumes that positive and negative factors
affect the perceived benefits and risk, significantly affecting the intention to continue using
Fintech. The proposed model is summarized in Figure 1.

In this research model, the perceived benefits are defined as “user perception about
the benefits of using Fintech”. Perceived benefit is how users believe that using technology
will improve efficiency (David 1989). Perceived benefit has a positive impact on the use
of products and services (Peter and Tarpey 1975), the use of mobile payment (Liu et al.
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2012), the use of Bitcoin (Abramova and Böhme 2016), online shopping (Batara et al. 2018),
and the intention to use Internet Banking. Scientists have not agreed on the definition of
perceived risk. Perceived risk has a negative impact on the intention to use Fintech (Ryu
2018). Rich defines perceived risk as akin to the uncertainty of whether a person will win
or lose the bet amount (Rich and Cox 2014).

Figure 1. Research framework. H1-H10 are the hypotheses presented below. Source: Proposal from
the author.

Therefore, perceived risk is defined as bad impressions when using Fintech. We
suggest the following hypotheses:

Hypothesis 1: Perceived benefit positively impacts intention to continue using Fintech.

Hypothesis 2: Perceived risk negatively impacts intention to continue using Fintech.

The economic benefit includes cost reduction and increased profit from Fintech trans-
actions, which are the motivation behind the consumers’ intention to continue. According
to Mackenzie (Mackenzie 2015), Fintech’s mobile transfer or P2P loan may lower costs for
users compared to traditional financial service providers. The online shopping research
model of Liu (Forsythe et al. 2006) proposed four perceived benefits (convenience, ease,
enjoyment, product selection) and three perceived risks (talent risk main, product risk,
time risk). According to Zavolokina et al. (2016), seamless transactions help customers to
obtain immediate benefits with easy to relate to and customer-friendly financial services
platforms.

Hypothesis 3: Economic benefit positively impacts the intention to continue using Fintech.

Hypothesis 4: Seamless transaction positively impacts the intention to continue using Fintech.

Hypothesis 5: Convenience positively impacts the intention to continue using Fintech.

This study shows four risks in the context of Fintech: financial risk, legal risk, security
risk, and operational risk. Derbaix defined perceived risk as the “potential net loss of
money” (Derbaix 1983). Financial risk is the potential loss due to trading errors and
misused bank accounts (Lee 2009). According to Kuisma et al. (2007), many customers are
afraid of losing money when making transactions and transferring money over the Internet.
The research by Maignan and Lukas indicates that legal risk is a perception of insecurity
related to online credit cards (Maignan and Lukas 1997). Consumers perceive the security
risk inherently when using Fintech (Schierz et al. 2010). Fraud and hackers’ intrusion lead
to users’ loss and violate user privacy. Consumers said that their information could be
easily stolen using online banking services (Littler and Melanthiou 2006). Operational risk
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refers to losses due to shortcomings or malfunctions of online shopping sites. In addition,
customers fear the possibility of the Internet connection server causing losses (Kuisma et al.
2007). Six perceived risks are financial risk, risk of performance, social risks, physical risks,
security risk, and time loss (Jacoby and Kaplan 1972; Kaplan et al. 1974).

Hypothesis 6: Financial risk negatively affects the intention to continue using Fintech.

Hypothesis 7: Legal risk negatively affects the intention to continue using Fintech.

Hypothesis 8: Security risk negatively affects the intention to continue using Fintech.

Hypothesis 9: Operational risk negatively affects the intention to continue using Fintech.

Social influence is the effect of others within a personal invitation system (Chuang
et al. 2016) and the perception of the subjective culture of the reference group (Oliveira et al.
2016), showing that social influence has a significant effect on behavioral intentions to use
mobile payment technology in Portugal. Their research asserts that social influence will
affect the intention to utilize mobile payment because individuals are easily affected by
other people (Oliveira et al. 2016).

Hypothesis 10: Social influence positively impacts the intention to continue using Fintech.

According to the research by Ali, beliefs strongly affect the intention to use online
banking (Omar Ali et al. 2020). Beliefs are a significant component contributing to online
banking applications and the integrity of the information technology group that they
manage (Chandio et al. 2013).

According to Liébana-Cabanillas et al. (2018) and Oliveira et al. (2016), the critical
factor in information technology deployment is the innovation of individuals. Líebana-
Cabanillas found a positive and significant relationship between the renewal of the individ-
ual and the intention to apply the user’s new technology (Liébana-Cabanillas et al. 2018).
The innovation of individuals is defined as an individual’s readiness to accept new things
and use new information technology beyond traditional methods (Agarwal et al. 1998).
The innovation of individuals helps reduce their anxiety, producing a positive impact on
the acceptance of technology. In contrast to early accepting consumers, late adopters are
supposed to accept products in the mature stage and the decline in the life cycle of the
product. Rogers and Everett soon accepted innovative technologies even without certainty
with its benefits (Rogers 1995). Therefore, this study proposed the following hypothesis.

Hypothesis 11: Beliefs positively impact the intention to continue using Fintech.

4. Research Design

4.1. Scale and Structure of the Questionnaire

We divide the questionnaire content into 12 parts, which include: Demographics,
Perceived Benefit (PB), Economic Benefit (EB), Seamless Transaction (ST), Convenience (CV),
Perceived Risk (PR), Financial Risk (FR), Legal Risk (LR), Security Risk (SR), Operational
Risk (OR), Social Influence (SI), Beliefs (B), and Continuance Intention (CI). The above
concepts were selected from related studies. In particular, Perceived Risk is from Benlian
and Hess (2011), Kim et al. (2008); the Economic Benefit concept and Financial Risk are
from Featherman and Pavlou (2003), Lee (2009); Chishti’s Seamless Transaction concept
is from Chishti (2016); the Convenience concept is from Okazaki and Mendez (2013); the
concept of Operational Risk is from Barakat and Hussainey (2013); the Social Influence
concept is from Ajzen (1991), Chatterjee (2008), Venkatesh et al. (2003); the Beliefs concept
is from Chatterjee (2008), Venkatesh et al. (2003); and the concept of Continuance Intention
is from Cheng et al. (2006), Lee (2009).
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4.2. Methodology

Quantitative research methods were used in the deductible process (Nguyễn 2012).
We used a quantitative survey method to achieve the main research objectives.

A system of concept/scale and observed variables were synthesized and selected from
previous studies to match the research objectives, but there was no change in the scale
of original concepts. Variables were measured using a Likert scale with five levels: (1)
completely disagree; (2) disagree; (3) neutral; (4) agree; (5) completely agree. We used
an SPSS 20.0 (International Business Machines Corporation, New York, NY, USA) and
Smart Pls software (GmbH, Oststeinbek, Germany) to conduct reliability, correlation, factor,
regression, and hypothetical testing.

The PLS_SEM model (Structural Equation Modeling) is one of the complex techniques
used to analyze complex relationships in the causal model. This is a widely used model in
research areas, especially in customer satisfaction model research. The SEM model coordi-
nates the techniques for multivariate regression, factor analysis, and mutual relationship
between elements in the diagram to check the complex relationship in the model.

This study adopted two models: the measurement model and the structural model.
Measurement models (also called factor models) deal with potential variables through
indicators such as the reliability of observation variables, determined via Cronbach’s Alpha.
The structural model is a model that identifies links between potential variables. These
relationships can describe the theoretical forecasts that researchers are interested in. The
model used an estimated method, with the multiple regression of the observed variables.

In addition, to ensure the highest robustness and accuracy for the model, we estimated
the model with the Bootstrap method. Bootstrap is a quantitative research method per-
formed by sampling. The study sample was divided into two sub-samples: one sample was
used to estimate the parameters and the other was used to reevaluate the estimated results.
The estimated results, after implementing the bootstrap with the number of N times of
repetition, was subsequently averaged. If this value was close to the overall estimate, the
model estimates could then be trusted.

4.3. Samples and Ways of Collecting Samples
4.3.1. Overall Research

We collected data to satisfy the purpose of the research scope (Nguyễn 2012). The
research sample comprised people living, studying, and working in Ho Chi Minh City.

4.3.2. Sampling Method

Research focusing on young people show that they are more compatible with technol-
ogy products and prefer to use services than previous generations (Vietnam Fintech Report
2020 2020). Therefore, this study focused on this group of subjects. Data were collected
by random sampling. The majority of the survey subjects were young people aged 18–24,
who were using or had never used Fintech in payment. Due to the limited space and time,
the survey was conducted through the sending of forms via email, and the main targets
were the students in school and their friends. This resulted in 223 votes, which satisfied
the minimum number of observations. The representativeness of the sample was evenly
distributed and was shown by the diversity in the responses of the respondents.

Among the 223 answers, there were 161 valid responses. When using PLS_SEM, the
sample size needs to be 10 times the number of paths in the structure model (Hair et al.
2016). There were 11 paths, so the minimum number of observations was 110. In addition,
the PLS SEM method is a suitable model with a small sample size, at least 80, so the sample
size for the study was considered appropriate. The responses of the respondents have a high
diversity. The observations were evenly distributed, thus ensuring the representativeness
of the sample. All valid observations were processed using an SPSS 23.0 software and a
SmartPLS 3.2.8 software to conduct a reliability analysis, factor analysis, regression analysis,
and the testing of hypotheses.
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5. Results and Discussion

5.1. Descriptive Statistics
5.1.1. Demographics

The research was officially conducted from 11 November 2020 to 31 January 2021. The
survey questionnaire used in the formal study employed closed questions, measuring the
road by scale, namely the 5-level Likert scale.

The surveyed objects included young people, mainly students and workers living
in Vietnam. More specifically, the number of people who were using Fintech was 161
(accounting for 72.85%), while 56 people never used Fintech (accounting for 25.34%), and
4 people had used Fintech but were currently not using it (accounting for 1.81%). Thus,
the sample size used in the research was 161. Information about the research sample is
introduced in Table 1.

Table 1 presents a descriptive statistical result for demographic variables. The study
model has many young people (aged 18–24) participating in the most extensive survey, and
who account for 98.1%. This result is due to the fact that most of the survey questionnaires
were sent to students and young people who quickly change their behavior and awareness
of new technology. At the same time, most surveyed subjects were in Ho Chi Minh City
(accounting for 92.5%).

Table 1. Statistical results describing demographic variables.

Living Area

Quantity Percentage

Ho Chi Minh City 149 92.5%

Others 12 7.5%

Total 161 100%

Age

18–24 158 98.1%

25–34 2 1.2%

35–39 0 0.0%

Over 39 1 0.6%

Total 161 100%

5.1.2. Check Measurement

Table 2 presents the results of the internal stability assessment of each factor, showing
that almost all observed variables have an acceptable reliability. The Cronbach’s Alpha
coefficient of each factor containing observed variables has a high level (>0.7). However,
the variables observed—B6, FR2, LR1, and PR3—had the reliability coefficient of 0.457,
0.239, 0.276, and 0.110, respectively, lower than the threshold of 0.5. Therefore, in this study,
the B6, FR2, LR1, and PR3 variables were considered from the model.

Check the First Measurement Model

The results of the AVE (Average Variance Extracted) show values after checking
the measurement model for the first time. The results show that all factors have an
AVE > 0.5, including factors with a high AVE index such as CV (0.786), SI (0.795), and SR
(0.743). Some factors have lower AVE indexes, such as B (0.609), FR (0.547), LR (0.623),
and PR (0.551). These are factors containing variables considered in the type of model in
Section 1, and the load factor values and the trust factor of the observation variables are
not standard. Therefore, the above variables are removed from the model to perform the
second measurement model test.
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Check the Second Measurement Model

The AVE results shown are for the B6, LR1, FR2, and PR3 variables. The results show
that the AVE values are larger than 0.5. The factor groups have a better AVE index. Except
for the B factors, all the remaining factors are greater than 0.7.

Conclusion

Results of the measurement model inspection, internal stability tests, and the conver-
gence values of factors in the measurement model are presented in Table 2 below.

Table 2. Results of the measurement model inspection.

Latent
Variable

Observed
Variables

Convergent Validity Internal Stability

Discriminant
Validity

Factor
Loading

Outer
Loadings

AVE
Composite
Reliability

Cronbach’s
Alpha

>0.7 >0.5 >0.5 0.6–0.95 0.6–0.95

B

B1 0.836 0.699

0.656 0.919 0.896 Yes

B2 0.858 0.735
B3 0.838 0.702
B4 0.789 0.623
B5 0.802 0.643
B7 0.731 0.534

CI

CI1 0.84 0.705

0.714 0.909 0.866 Yes
CI2 0.871 0.758
CI3 0.839 0.703
CI4 0.829 0.688

CV
CV1 0.902 0.814

0.786 0.917 0.864 YesCV2 0.856 0.733
CV3 0.900 0.810

EB
EB1 0.850 0.723

0.715 0.883 0.803 YesEB2 0.826 0.682
EB3 0.860 0.740

FR
FR1 0.930 0.865

0.780 0.876 0.727 YesFR3 0.833 0.694

LR
LR2 0.889 0.790

0.765 0.907 0.854 YesLR3 0.793 0.629
LR4 0.935 0.875

OR
OR1 0.768 0.590

0.701 0.875 0.793 YesOR2 0.824 0.679
OR3 0.913 0.834

PB

PB1 0.825 0.681

0.696 0.901 0.854 Yes
PB2 0.858 0.736
PB3 0.860 0.740
PB4 0.791 0.626

PR
PR1 0.954 0.911

0.782 0.877 0.747 YesPR2 0.808 0.653

SI
SI1 0.869 0.775

0.795 0.921 0.871 YesSI2 0.918 0.843
SI3 0.887 0.788

SR
SR1 0.903 0.815

0.742 0.895 0.842 YesSR2 0.716 0.513
SR3 0.948 0.899

ST
ST1 0.870 0.756

0.712 0.881 0.797 YesST2 0.813 0.661
ST3 0.847 0.717
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Discriminant Validity

The results of the HTMT (Heterotrait-monotrait Ratio of Correlations) index for the
model are presented in Table 3.

Table 3. Results of HTMT indicators for the second measurement model.

B CI CV EB FR LR OR PR PR SI SR ST

B

CI 0.534

CV 0.519 0.684

EB 0.359 0.512 0.544

FR 0.245 0.090 0.209 0.090

LR 0.161 0.142 0.079 0.074 0.584

OR 0.088 0.166 0.209 0.101 0.403 0.456

PB 0.430 0.777 0.766 0.549 0.175 0.164 0.178

PR 0.200 0.084 0.131 0.116 0.700 0.406 0.377 0.135

SI 0.656 0.486 0.379 0.405 0.125 0.118 0.116 0.363 0.064

SR 0.169 0.071 0.057 0.100 0.297 0.382 0.631 0.094 0.520 0.067

ST 0.507 0.564 0.715 0.586 0.270 0.238 0.069 0.691 0.285 0.346 0.056

Table 3 shows that all variables have an HTMT index of less than 0.9. We also checked
the index on the diagonal of the Fornell–Larcker, which is greater than that of other factors.
All observed variables have a factor higher than the factor it measured other factors with.
Thus, based on the three criteria for measuring the distinction value of the research factors,
all the factors in the model achieved differential values.

Table 2 has synthesized specific measurement model inspection results. After we used
the three evaluation criteria of the scale: (1) Internal Stability, (2) Convergent Validity, and
(3) Discriminant Validity, we found that most research factors were accepted (except the B6,
LR1, FR2, and PR3 variables). The research model had no changes compared to the original
and was used for analyzing the structural model in the next step.

5.1.3. Structural Model
Evaluate Collinearity Phenomenon

The collinearity test results are shown in Table 4. Because the structural model of the
theoretical model only has one dependent variable, which is CI, the VIF coefficient was
calculated for the model consisting of the independent variables B, CV, EB, FR, LR, OR, PB,
SI, SR, ST, with dependent variables as the CI. Table 4 shows that all independent variables
have a VIF coefficient smaller than 5, which means that multi-plus does not exist in the
model.
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Table 4. Collinearity Statistics (VIF).

Constructs CI

B. Beliefs 1.927

CI Continuance intention

CV Convenience 2.341

EB Economic benefit 1.514

FR Financial risk 1.621

LR Legal risk 1.385

OR Operational risk 1.571

PB Perceived benefit 1.996

PR Perceived risk 1.587

SI Social influence 1.661

SR Security risk 1.583

ST Seamless transaction 1.860
Source: Author synthesized the information from research data.

Assess the Suitability of Relationships

Table 5 presents the results for the p-value, T Statistic, and Standard Deviation of each
factor affecting the dependent variable.

Table 5. Results for p-values, T Statistics, and Standard Deviation of each factor.

Original
Sample (O)

Sample
Mean (M)

Standard
Deviation
(STDEV)

T Statistic
(|O/STDEV|)

p Value

B → CI 0.169 0.176 0.075 2.242 0.025

CV → CI 0.167 0.149 0.100 1.669 0.096

EB → CI 0.067 0.067 0.074 0.901 0.368

FR → CI 0.115 0.070 0.077 1.493 0.136

LR → CI −0.081 −0.072 0.071 1.150 0.251

OR → CI 0.031 0.042 0.066 0.466 0.641

PB → CI 0.408 0.403 0.080 5.120 0.000

PR → CI −0.047 −0.024 0.090 0.521 0.603

SI → CI 0.111 0.112 0.070 1.572 0.117

SR → CI 0.045 0.042 0.079 0.562 0.574

ST → CI 0.025 0.034 0.083 0.300 0.764
Source: Author synthesized the information from research data.

Considering a p-value index of 0.01, it can be seen that only two factors are of statistical
significance, which are beliefs and perceived benefit. All this demonstrates that other factors
generally do not affect the Continuance Intention to use Fintech, as originally expected.
The cause of this outcome will be explained more clearly in the results.

Figure 2 below shows the results of the model inspection on the Smart Pls software.
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Figure 2. Model results. Source: Author synthesized the information from research data.

The model test results show that benefits of feelings from Fintech, beliefs, convenience,
and financial risks have a negative impact, decreasing the intention to continue using
Fintech (the path factors were respectively 0.408; 0.169; 0.167; 0.115). Furthermore, economic
benefits, security risks, and operating risks have little impact on the intention to use Fintech
(with a path coefficient of 0.067; 0.045; 0.031). Legal risk variables and perceived risk have
an opposite effect (with a path coefficient of −0.047; −0.081).

6. Discussion

Generally, there are only a few studies in developing countries, and in Vietnam in
particular, which is what motivated us to conduct this study, focusing on benefits and risks
that affect the decision to continue to use Fintech in the future. In addition, along with
Fintech’s rapid development in the context of the COVID-19 pandemic, it is an important
new point to understand what affects the intention to use as well as the awareness of
Fintech services.

Firstly, Continuance Intention was greatly influenced by Perceived Benefit, including
three types of benefits: Convenience, Economic Benefits, and Seamless Transaction. This
model was also applied in Forsythe’s study (Forsythe et al. 2006). Convenience is obtained
when Fintech changes the user’s habit from mainly in-cash to non-touch transactions. In
addition, users can utilize smart devices to perform many remote financial services. This
promotes the participation of a young user group in the use of Fintech services; this group
adapts fast to technology and opts for convenience in daily life. Seamless Transaction also
affects the benefits of feeling. Seamless transactions help clients to get immediate benefits,
providing easy contact with customer-friendly financial services platforms (Zavolokina
et al. 2016). A characteristic of traditional finance is that users cannot trade when trading
institutions have offended their sessions, while Fintech allows users to trade quickly at any
time. Similarly, economic benefit is also worth considering because the fee is exempted
from fixed costs such as those imposed by the trading system, and the personnel is replaced
with technology. This more or less affects trading costs on fintech platforms. According
to Mackenzie (2015), Fintech mobile transfers or P2P loans can reduce costs for users,
comparable to traditional financial service providers. The benefit of the Continuance
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Intention suggests that users have gradually become aware of the valuable benefits that
Fintech brings. They use it more in everyday life, especially for small transactions.

Secondly, Perceived Risk has a negative impact on Continuance Intention to use
Fintech, which means that users hesitate when faced with the risks they may encounter,
including Operational Risk, Security Risk, Legal Risk, and Financial Risk. Indeed, the
fact that technology platforms often have errors will prevent the intention to continue
transactions, generating psychological insecurity if important transactions must be made.
This is consistent with the views of many studies, such as those by Kuisma et al. (2007);
Benlian and Hess (2011); Kim et al. (2008). Moreover, the psychological fear of leaking
personal information, especially finance-related information, is a big concern because there
have been many information leaks that have caused significant damage in the financial
industry. This result is also consistent with the results of Schierz et al. (2010) and Littler
and Melanthiou (2006). The financial risk handling policy of most Fintech companies has
not guaranteed users’ interests. Risk handling in cases related to financing is quite delayed
and often takes a long time, sometimes not resolved, which is also the main reason why
Fintech transactions often do not have a high value. In the case of a dispute, although the
government has relevant laws, it is also a new field, the code is not really complete, and
has not been accessed by many people.

Thirdly, Social influence positively affects users; they use Fintech due to the introduc-
tion by other people or from seeing people around them. This will help expand the user
network and promote the range of other utilities. Oliveira’s research confirms that Social
Influence will influence the intention of mobile payment behavior because individuals
are easily influenced by others (Oliveira et al. 2016). An example is in the field of money
transfer; if more people use Fintech, they can transfer money to each other in the same
system or outside the system. However, if the recipients do not use it, they will have to
transfer money in another form, such as cash.

Fourthly, users put much belief in the service providers and Fintech platforms. In
doing so, they believe that the security of their personal information and their transactions
occur when they do not dare to question. A similar opinion was also concluded by
(Omar Ali et al. 2020) and (Chandio et al. 2013), who hold the view that trust strongly
influences the intention to use online banking and is an important component contributing
to online banking and the integrity of the information technology management team. This
can explain the company that provides services to improve the security system to meet
international certification requirements on their platforms and extensive information on
communication channels. In addition, the regulations of the state are not adequate but
have been and are being amended gradually to ensure that the benefits of users are also the
reason for more trust from users. Notifications of transparent transactions that are clear
and sent to them immediately allow users to check for themselves and directly report to
the system in case problems arise. Therefore, the factor of confidence positively influences
the intention to use Fintech.

In general, the research results presented are mostly without statistical significance.
This could be because the Fintech market has only developed in recent years, so the number
of people who know and use it is very small compared to the population size. In the era of
the COVID-19 pandemic, new consumers have a more precise awareness of the benefits
that Fintech brings, but because the study was deployed in the early stages of the epidemic,
they are still unable to evaluate all the sets. Despite the benefits, the risks still exist, even
in epidemics. The legal corridor is unclear with most units of the release of unexpected
applications, which do not help users to understand the rights and risks, leading to a lack of
motivation to use the Fintech service. Therefore, further research is needed in this context
during and after the COVID-19 pandemic in order to make a more accurate assessment of
this issue.
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7. Conclusions and Implications

7.1. Conclusions

This study documented the following significant results: Firstly, the benefits of using
Fintech positively affect users, thanks to the economic benefits and the convenience of
using Fintech.

The benefits include easy transactions, safety and security levels, autonomy, advan-
tages, and customers’ attitudes. This study also strengthened the theory of the TAM model
and previous studies. From there, to improve the likelihood of using Fintech services in
personal customer payments, credit institutions need to improve the quality of service by
continuously innovating, making the service convenient and comfortable for users.

Secondly, the intention to continue using Fintech is positively related to the benefits
from Fintech and is negatively affected by the risks it brings. Therefore, Fintech service
providers need to focus on the benefits factor that Fintech offers and the negative effects of
risks to enhance the perceived benefits and reduce risks during the use of Fintech.

7.2. Theorical Contribution

For the TRA model, Perceived Risk and Legal Risk have a negative effect on the
dependent variable, representing the user’s anxious attitude towards perceived risks.
Likewise, the perception of benefits when using Fintech positively affects their intention to
use. This is completely consistent with Ajzen’s theoretical framework (Ajzen and Fishbein
1975).

The research has contributed to the background theory mentioned above. According
to the TAM model, perceived usefulness and ease of use affect users’ attitudes, which in
turn influence the intention to use. The perceived benefit factor in the research model of the
topic also had a great impact on users’ intention to use Fintech, playing the most important
role among all factors surveyed.

In addition, some results contributed to the results of previous studies. In the context
of emerging markets, users’ awareness, behavior, and habits of using Fintech in Vietnam
were still low, but there were changes, especially during the COVID-19 pandemic. This
shows the impact of factors that affect the intention to use Fintech, with the biggest influence
coming from the Perceived Benefit factor. David asserted that perceived benefits positively
influence the use of products and services (Peter and Tarpey 1975), similar to the views of
Liu with regard to the use of mobile payments (Liu et al. 2012), the use of Bitcoin (Abramova
and Böhme 2016), or when shopping online (Batara et al. 2018). Therefore, with similar
results, this study has contributed to previous studies, providing more understanding of
user groups from developing countries.

The research results also showed the impact of the trust factor on the intention to use
Fintech, which is the second biggest influencing factor after Perceived Benefit. The trust
factor was also included in the research model, and the results are consistent with our
point of view. Ali asserted that trust strongly influences the intention to use online banking
(Omar Ali et al. 2020); Chandio’s view also stated that trust is an important component
contributing to online banking applications (Chandio et al. 2013).

7.3. Practice Contribution

After implementing the research analysis process, we found that the companies cur-
rently providing financial services need to address some of the issues below to promote the
continuous use of their services by their customers:

Fintech service organizations need to invest more in information technology and
improve information security for users; they also need to try to make it easy to understand
the interface design and increase users’ comfort. Secondly, Fintech service providers need
communication and promotion through the media, highlighting the benefits and conve-
nience when using Fintech in payment. Thirdly, one of the major interests of customers is
the company’s settlement policy in case there is a loss of customers’ rights. The capacity
to handle risks and the complaints of organizations and enterprises that provide financial
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services is still weak, but not deeply, leading to delays in risk processing and damage to
users. Therefore, companies need to focus on this particular team, improve the relevant
professional capacity, and commit to compensation and transparent policies for users to
trust the products derived from technology. Fourthly, financial technology products show
the capacity to be superior to traditional financial services in terms of convenience. This is
also why users are gradually using these products more in everyday life. Therefore, busi-
nesses and service companies need to invest in improved research to enhance convenience
and integration with many new features close to users, thereby creating the riddle effect
and expanding the user network. Fifthly, state regulations can affect the intention to use
financial technology products. Regulations are still loose and do not solve core problems.
With the goal of developing non-cash payments, the improvement of the legal system will
inevitably help financial technology services in particular, and the Vietnamese financial
landscape in general, facilitating the transfer of users and catching up with the trends of
the world.

Although the study was completed and achieved significant results, there are some
limitations. Firstly, because the study uses a small number of observations, generalizability
may suffer. Secondly, this study focuses on young people in Vietnam, so it is not representa-
tive of all behaviors across age groups. Research subjects were mainly aged 18–24, limiting
the types of subjects and not considering more age categories. In the future, we expect
to expand the scope of the research, especially in the age group from 25 to 39, to have a
more comprehensive assessment to supplement the existing results, thereby improving the
applicability of the research topic. Finally, though the conclusions are meant to encourage
users to use Fintech, due to the restriction of sampling, the general ability of the study
is limited.
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Abstract: COVID-19, a novel Coronavirus SARS-CoV-2, has wreaked havoc on global financial
markets, economies, and societies. For example, this study looks at the impact of COVID-19 on
the Chinese economy and its policy responses (fiscal, monetary, and institutional). This study also
examines future issues. This study is timely and essential for policymakers and investors worldwide
because of China’s size, contribution to global growth, and growing influence. The research shows
that the presence of COVID-19 in China has global implications. Because of the virus threat, foreigners
avoid mixing with the Chinese. Global tourists have cancelled their plans to visit China, and Chinese
tourists cannot visit foreign countries. The rapid spread of the COVID-19 in China has halted normal
life. The intensification of the COVID-19 may have long-term effects on China’s economy.

Keywords: COVID-19; trade; GDP; economy

1. Introduction

The outbreak of the COVID-19 pandemic affected the global economy. COVID is
an enormous group of infections that can cause several illnesses, such as minor cough,
extreme respiratory severe condition (SARS), and Middle East respiratory disorder (MERS).
In China, a worldwide spread of the virus COVID-19 has broken out, as it is the developed
form of Coronavirus (Clinics 2020) and numerous other COVID strains contracted from
bat populaces. The symptoms of this virus appear after 2to 14days in patients, and most
patients face breathing problems, fever, and sickness. The seriousness of the indications
of the new COVID-19 infection shifts from individual to individual very quickly. This
infection is perceived inside and out, yet most seriously sick patients are older or are
experiencing other genuine and persistent illnesses. This virus is more deadly for patients
with respiratory illnesses, such as influenza or other illnesses (Clinics 2020).

The first case was registered in December 2019. It is considered a deadly virus that
infected more than 52 million people globally. The death rate was also high, as 1.2 million
people died from this fatal virus by November 2020 (Kuckertz et al. 2020). So, it has a broad
negative impact on the lives and health of people. Regardless of the health sector, COVID-
19 negatively impacted economic activities. The COVID-19 pandemic badly affected
almost all sectors of the economy by reducing their performance and activities. Hoteling,
transportation, manufacturing, tourism, and trade industries experienced a remarkable
decline in their revenues.

Some statistics show that COVID-19 is negatively impactful for global economies,
such as that the world’s GDP declined 2% below its benchmark, and developing countries
declined their GDP by about 2.5%. Industrial and developed countries reduced their GDP
by about 1.8% (Islam et al. 2020). This virus spread worldwide very quickly, and most
countries closed their borders to the entire world. This caused a considerable reduction
in international trade, immigration, and tourism. TheWorld Health Organization(WHO)
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suggested these isolation policies, so developing countries also employed these policies.
The services sector suffered greatly from this pandemic because all countries restricted
social interaction. Therefore, many labour forces became unemployed, especially those
engaged in the tourism and transportation sector. The manufacturing industry was also
shut down, and it caused unemployment. The demand and supply mechanisms were
negatively disturbed by this situation (Kuckertz et al. 2020).

The COVID-19 virus commonly spreads through sniffles, touch, or talks that create
tiny drops in the environment. These beads are too hefty to ever stay in the air and drop on
the floor or onto different surfaces. Suppose that people are inside and one meter away
from a COVID-19 patient. In that case, they might be tainted by breathing in the infection or
touching a polluted surface before washing hands and afterward touching their eyes, nose,
or mouth (WHO 2020). Currently, no antibody or any other antiviral medication is available
that can forestall or treat the COVID-19 infection. However, tainted individuals should get
treatment and maintain social distance, while severe patients should be hospitalized. Most
patients recover in the wake of accepting a steady treatment. Immunizations and particular
medication treatments are being investigated and tried through clinical preliminaries.
The World Health Organization (WHO) is, until further notice, planning antibody and
medication advancement to forestall and treat COVID-19 (WHO 2020). As per the most
recent forecast model of Harvard University, the pandemic may have a more genuine
episode, and there may, in any case, be a repeat before 2025. Considering the information
demonstrated, the analysts proposed to foresee that without antibodies or other powerful
medicines, the pandemic may even repeat before 2025. Accordingly, the investigation
highlighted a critical chance: this pandemic, which has given many nations bad dreams,
will have the danger of returning what is to come (Yu et al. 2021).

Similarly, given the information displayed, the analysts propose that without anti-
bodies or other successful medicines, COVID-19 may even repeat before 2025, according
to a recent statistics review (Qiu 2021). For group invulnerability, it is necessitated that
adequate treatment or precautions be tainted. The absence of accessible hosts stops the
transmission of the infection, and it occurs after far and wide openness. With an illness
as pervasive s COVID-19, specialists accept that more than 66% of the populace would be
resistant so that crowd insusceptibility can be made. Therefore, much work is needed to
save humanity from COVID-19 (Craven et al. 2020).

The new coronavirus (COVID-19) outbreak has resulted in a public health catastro-
phe and an economic crisis on a global scale, affecting a wide range of sectors. Having
been initially hit by the COVID-19 pandemic, China was also the first country to recover
and resume economic activity. COVID-19′s impact on SMEs in China was investigated
in February 2020, and this report proposes governmental initiatives to mitigate the detri-
mental consequences of the pandemic on small- and medium-sized enterprises (SMEs)
(Lu et al. 2021).

There are many fiscal policies, such as subsidies, increases in spending, loans, and
equity purchases. Chinese governments chose to extend long-term loans to the industrial
sector. These long-term loans will help the industrial and business sectors continue their
business. Moreover, it will ensure the employment of the labour class and the provision
of commodities to households. Long-term loans will build business people’s confidence,
and they will adequately run the business because they have no fear of repaying loans
early (Meng et al. 2020). This loan amount will promote economic activity and help other
linked industries. However, these loans should provide a low-interest rate compared to the
market rate, and governments may advise the banks about the timely and easy provision
of credit. So, government loans are senior to other banks loans. The subsidy and transfer
payment have many disadvantages, such as it will not precisely promote economic activity.
The free-of-cost government assistance may make the people in business passive and will
not work to promote economic activities.
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Objectives of the Study

The study looks at the impact of COVID-19 on the Economy of China, and this is
the study general objective. The study uses the first wave of COVID-19 for empirical
estimation. Different indicators measure economic performance, but this study uses GDP
growth, industrial sector, and international trade. The study is followed by Liu, 2021 on
how the Chinese economy was affected by Covid-19. There are a set of specific objectives
by which general-purpose can be achieved.

• To explore the relationship between COVID-19 and GDP growth.
• To explore the relationship between COVID-19 and the industrial sector.
• Impact of COVID-19 on international trade of China.
• To deliver the theoretical context of the COVID-19 pandemic.
• To provide the trend analysis of COVID-19 and the economic growth of China.
• Suggest policy implications so that the negative impacts of COVID-19 can be mini-

mized.

2. Review of Previous Studies Related to COVID-19

Many studies discussed this pandemic; (Dhar 2020) tried to explore the impact of
COVID-19 on the economy of China. The study found the effects of COVID-19 on GDP, the
balance of trade, and the stock exchange. COVID-19 negatively impacted Chinese exports
and imports. Exports declined up to 17.5%, and imports decreased by 4%. The outbreak
of COVID-19 also caused the decline of share prices, such as SSECI, which decreased by
36 points. Social distancing and isolation policies also minimized production and other
economic activities. So, the GDP of China did achieve its targeted value due to the spread
of the COVID-19 pandemic.

Liu and Hu (2020) examined the impact of COVID-19 on the Chinese economy. The
study used the neoclassical growth model. The study found that while the COVID outbreak
did not affect China’s domestic demand, the virus’s global spread reduced the Chinese
goods market. With time, China’s social distancing policies caused a significant decline in
production. The global spread of COVID-19 and the WHO-recommended border closures
harmed trade balance. The study could not examine the long-term effects of COVID-19 on
the Chinese economy. So, as COVID-19 spread globally, the saving rate increased in China,
which may be used in economic activities.

The OECD (Yang and Deng 2021) studied the impact of COVID-19 on the global and
Chinese economies. The study used the NIGEM macro model and suggested an exogenous
fiscal policy to mitigate the study’s adverse effects. In the worst-case scenario of COVID-19,
more spending, lower taxes, and subsidies were beneficial. According to the study, China’s
demand fell by 2% to 4%. Commodity prices fell 10% globally, and the global GDP fell
0.5% in 2020. Due to the global spread of COVID-19, China’s GDP fell 0.2%, and imports
fell 6.0%.

To investigate the impact of COVID-19 on the economy (Wei et al. 2021), the study
found that the outbreak of COVID-19 disrupted production, business, and households’
standard of living. As the industrial sector is vital to an economy, COVID-19 harms their
industry, causing many businesses to close. This situation makes it difficult for businesses
to manage credit, staff, and expenses.

Luo et al. (2020) studied the Chinese economy and found several impacts of COVID-19.
Globalization has accelerated the spread of COVID-19, which began in China. The study
found that China’s social distancing and isolation policies slowed the spread of COVID-19
but hampered economic activity. China’s declining production and border closures affected
global and Chinese economies. The study found a 3% global GDP decline in 2020, with
developing countries losing 4% to 7%. The author used graphs to examine China’s GDP
growth and fluctuations in other economic sectors.

Wang and Su (2020) studied COVID-19’s economic effects in China. The author
estimated that COVID-19 broke out, and high risks cities shut down in January 2020. The
study also investigated how China could spread COVID-19, which had no new cases in
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March. The study found that the COVID-19 outbreak reduced consumption. Shutdown
policies also harmed other economic sectors, such as industry, transportation, tourism, and
education. Moreover, the shutdown and isolation policies reduced investment, resulting
in lower GDP growth. Export and import levels fell due to WHO restrictions, the author
added.

COVID-19 had a negative impact on all sectors of the economy, but this study (Zhang
et al. 2020) focused on the agriculture sector of China. This study also investigates the
impact of COVID-19 on macroeconomic indicators. The author used SAM multiplier
analysis to discover many results. The study found that China’s GDP fell 6.8% in the first
quarter of 2020, with the agriculture sector losing RMB 0.26 trillion. This represents a 7%
loss in agricultural value-added and a 27% loss in agricultural employment. In 2020, the
agricultural sectors target growth rate was 1.1%, but it only reached 0.4%. The author
stated that the agricultural sector suffered due to the drop in global demand for Chinese
agricultural products.

COVID-19 and China’s agricultural exports were examined by Lin and Zhang (2020).
The COVID-19 outbreak disrupted agricultural supplies from China to the world. The study
focused on the agriculturally rich Fujian Province in China. This study used regression
analysis and found some critical results. With the spread of COVID-19 came a decline in
agricultural exports, which worsened as international borders closed. The level of medical
herb exports correlated negatively with the COVID-19 pandemic.

COVID-19 also harmed edible fungus, horticultural, oilseed, and edible oil products.
Due to the transportation shutdown, the labour force could not migrate to other sectors.
The authors propose that the government should aid and subsidize this sector.

Lu et al. (2020) studied China’s social policies in the presence of COVID-19. COVID-
19 had many adverse effects on China’s economy, such as slowing industrial growth,
decreasing GDP, reducing national exports and imports, and increasing unemployment.
The author explored how the Chinese government provides financial assistance, social
insurance, and social welfare. People receive social, medical, pension, and unemployment
benefits. In this COVID-19pandemic, special medical, educational, and legal aid was
available. The author also stated that China’s government provided special assistance to
children and disabled people.

2.1. COVID-19 and Chinese Economy

The economic condition and its involvement in international trade make China im-
portant for all other countries. The financial or manufacturing fluctuations in China can
disturb the trade balance globally. The current situation of COVID-19 hit the Chinese
economy badly, and it also negatively impacted other economies around the world. Man-
ufacturing activities stopped when COVID-19 spreads around the countries. The social
distancing rules cause the underutilization of labour and capital in China, increasing the
cost of production. Moreover, shutting down international borders and other transportation
restrictions made the exports difficult for China, and it suffered huge losses, such as a
reduction in its exports by 3.7% (Liu and Hu 2020).

Figure 1 presents the export trends of the Chinese economy from 2017 to December
2020. The figure shows that exports of China remarkably declined in January 2019 due to
the worst period of the COVID-19 pandemic. Then the passage of time and development
of precautions against COVID-19 made a positive impact on the exports of China. By the
end of 2020, exports were at their highest level.
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Figure 1. Exports of China. Source: The figure reproduced with permission from (National Bureau of
Statistics of China 2021).

It is also seen that during the worst time of the pandemic, there was a remarkable
decline in the investment sector, and extensive stock of the automobile industry remains
unsold. The outbreak of COVID-19 caused the reduction of foreign direct investment,
tourism, and other business trips. COVID-19 has the property of quick spread among
people, so the government of China strictly followed the advisory of social distancing
(Wong et al. 2020). Further preventions were taken, such as closing educational activities,
private and government businesses, non-governmental organizations, and international
trade. However, necessities and lifesaving commodities can transfer at the international
level. The only objective of these measures is to minimize the spread of COVID-19, and
China achieved this objective by these measures (Liu et al. 2020). Before COVID-19, the
world faced many other types of pandemics and suffered the loss of massive deaths (Keogh-
Brown et al. 2020). However, the COVID-19 spread quickly and covered the entire world.
Many researchers, such as Allen et al. (2008), suggested that an increase in globalization
and more trade of animals always have a more significant possibility of transmitting
diseases. However, Keogh-Brown et al. (2020) explored the negative impacts of COVID-19
and suggested that the current pandemic is the most harmful and deadly. As COVID-19
compared to the previous pandemics and the number of death given in Table 1. Many
studies used different variables to measure COVID-19, such as total cases of COVID-19,
death rate, and total patients that recovered from COVID-19 (Alfani and Murphy 2017).

Table 1. Pandemic a historical perspective.

Pandemic Name Number of Deaths Time Duration

Black Death 75,000,000 1331 to 1351

Plague of Italy 281,000 1623 to 1632

Plague of Seville 2,000,000 1647 to 1652

London great Plague 100,000 1665 to 1666

Marseille Plague 110,000 1720 to 1722

Cholera 100,000 1816 to 1826

Cholera (2nd Pandemic) 100,000 1829 to 1851

Cholera in Russia 1,000,000 1852 to 1860

Flue Pandemic worldwide 1,000,000 1889 to 1890
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Table 1. Cont.

Pandemic Name Number of Deaths Time Duration

Cholera (6th Pandemic) 800,000 1899 to 1923

Pandemic of Encephalitis Lethargica 1,500,000 1915 to 1926

Flu of Spanish 100,000,000 1918 to 1920

Asian Flue 2,000,000 1957 to 1958

H1N1 pandemic 205,000 2009 to 2010
Source: Plague and lethal epidemics in the pre-industrial world.

2.2. Short-Term and Long-Term Impacts of COVID-19 and the Chinese Economy

The epidemic of COVID-19 made many short-term and long-term shocks, and there
are many types of research, such as Chen et al. (2020) and Liu et al. (2020), exploring the
COVID-19 impacts and government policy of this pandemic. In a short-term analysis, the
Chinese government took many emergency steps in response to COVID-19. The isolation
and social distancing policies negatively impacted the domestic demand for commodities,
such as decreased domestic demand. Moreover, the global market of Chinese products also
decreases due to isolation and social distance policies. The categories of stages by which
we can divide the impact of COVID-19 are as follows.

The first stage substantially negatively impacted consumption because it was a spring
festival. All type of shopping malls was closed during this period, so there was a remarkable
reduction in the consumption of commodities. Moreover, tourism, industrial, and retail
activities were minimized, negatively impacting the country’s consumption level. The
restaurant and hoteling sectors suffered a lot, and about 93% of catering companies closed
their business due to low demand for their services and goods.

The second stage comes right after the spring festival, and workers have to return to
their careers, but due to COVID-19, they were unable to perform their duties. This caused
the reduction of the production of commodities; moreover, less availability of transportation
makes the transfer of the labour force impossible. So, the industrial sector suffered a lot
from social distancing initiatives. The statistics indicate that about 50 million workers could
not travel to their work due to isolation policies. Thus, this created unemployment and
diminished the standard of living in China (Liu and Hu 2020).

The worldwide spread of COVID-19 referred to the third stage, and the demand
for Chinese products reduced at the global level. Developed and developing nations
strictly followed the policies and precautions suggested by the WHO about isolation. So,
worldwide policies of isolation and social distancing put the borders close, then caused a
substantial negative impact on Chinese international trade. The blowout of COVID-19 in
the USA and European countries caused a considerable decline in the demand for Chinese
products (Shen et al. 2020).

In the early months of 2020, such as January and February, China’s macroeconomic in-
formation indicated negative development since measurements became accessible. Among
these statistics, value-added to the modern industrial sector diminished by 13.5%. The
services sector recorded a reduction of 13.0%, and absolute retail deals of social customer
merchandise decreased by 20.5%. To forestall and stop COVID-19, China has paid a hefty
monetary cost.

Figure 2 presents the industrial production growth trends of the Chinese economy from
2017 onward. The figure shows that industrial production of China remarkably declined
after mid-2019 due to the worldwide spread of COVID-19. The demand for Chinese
products declined mainly due to social distancing and the lockdown of international
borders. Then the passage of time and development of precautions against COVID-19
positively impacted the industrial sector of China. By the end of 2020, industrial sector
performance was at its highest level.
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Figure 2. Industrial production of China. Source: The figure reproduced with permission from
(National Bureau of Statistics of China 2021).

After the flare-up of COVID-19, China immediately dispatched a bundle of plans.
To guarantee “hostile to plague”, the general public effectively gave cash and materials
to guarantee “hostile to plague,” and the Chinese government immediately organized
particular reserves. Simultaneously, the Chinese government has additionally declared
different approaches, including financial arrangements, charge strategies, money-related
arrangements, modern strategies, and business strategies. Regarding monetary interpreta-
tion, a blend of duty decrease, expense decrease, and endowments was given, and “Against
Epidemic Thematic Bond” was given. The government has given particular treatment to
businesses influenced by the plague, e.g., transportation, catering, travel, convenience, ex-
pedited service, standard avionics, and different companies. As indicated by fundamental
gauges, the overall population spending shortage rate in 2020 may increase from 2.8% of
GDP to about 3%.

Figure 3 explores the nominal fixed investment trends for the Chinese economy
between the years 2019 and2020. The figure shows that investment inChina remarkably
declined due to the outbreak of COVID-19. Then the passage of time and development of
precautions against COVID-19 had a positive impact on the investments of China. By the
end of 2020, it had a negative growth rate, and COVID-19 also had a low growth rate.

Figure 3. Nominal Fixed Investments.Source: The figure reproduced with permission from (National
Bureau of Statistics of China 2021).

Regarding the financial approach, it has additionally kept up enough for free. Through
measures like balance sheet expansion, reserve requirement ratio RRR-cutting, and strategy
loan cost-cutting, the People’s Bank of China (POBC)guarantees adequate liquidity and
no expansion in financing costs for the real economy, simultaneously as financial strength.
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As of now, the focal banks unique enemy of scourge renegotiating portion has arrived at
800 billion Yuan. Simultaneously, under the state of impeded outside interest and the level
foreign trade holds, PBOC focused on RRR–slicing to help develop all-out social financing.
A more straightforward improvement plan comes from a “new framework.” In a request
to battle the negative effects of COVID-19, as of in 1 March 2020, 13 territories, including
Beijing, have delivered venture plans for critical activities in 2020 with up to 33.8 trillion
Yuan. Among them, “new foundation” is exceptionally anticipated. “New framework” is
unique concerning the customary foundation, for example, railroad, parkway, air terminal,
and primarily incorporates seven perspectives: “5G foundation, UHV, intercity rapid rail
line and metropolitan rail travel, new energy vehicle charging heaps, huge server farms,
man-made consciousness, mechanical Internet” (Chen et al. 2020).

Figure 4 presents the trade balance of the Chinese economy from 2017 to quarter 2 of
2020. Figure 4 shows that China’s trade balance declined with the outbreak of COVID-19,
such as in 2019, due to the severe conditions of COVID-19. Then, the passage of time
and the development of precautions against COVID-19 positively impacted China’s trade
balance. By the end of 2020, the trade balance had a positive figure, showing that the
implications of COVID-19 were minimized.

 

Figure 4. Current account balance. Source: National Bureau of Statistics of China The figure
reproduced with permission from (National Bureau of Statistics of China 2021).

Regarding business strategy, the public authority decreased the trouble on endeavours
through the expense and charge decrease arrangements from one perspective. Then again,
the public administration is effectively extending business channels. These channels incor-
porate developing enrollment plans for state-possessed undertakings, growing business
at the grassroots level (for example, supporting agribusiness, instruction, clinical consid-
eration, and destitution lightening, and so on), extending the size of business learners,
sorting out “Cloud” job fairs for graduates, and properly postponing acknowledgment.
It tends to be seen that under the extreme effects of the plague, China has consistently
embraced general wellbeing approaches, financial arrangements, money-related strategies,
mechanical approaches, and business arrangements, which are exceptionally focused on
and very ground-breaking. Consequently, this paper will generally accept that the prior
quarter ought to be the lower part of the transient economy. Afterward, it will show a “base
bounce back what is more, generally adequacy”. Consistently, the probability of finishing
the business and development targets set by the Central Economic Work Conference stays
high. What is more, on the planet, the more noteworthy recuperation of China’s economy
is expected to lead to the worldwide economy’s recovery (Zhao et al. 2020).
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3. Materials and Method

The study’s primary purpose is to show the impact of COVID-19 on China’s eco-
nomic growth. We obtained monthly data from China from January 2019 to December
2020, and the data is obtained from WHO, World Development Indicators (WDI), and the
Chinese economy.

3.1. Econometric Estimation

Different econometric techniques are used for estimation of analyses. These stepwise
econometric techniques are detailed below:

Unit Root Analyses
Different unit root tests check the model of the variables for China to detect integration

on both variables. The trial of Levin et al. (2002) is begun by way of the Augmented Dickey
Fuller (ADF) Equations (1) and (2) that engages the ordinary procedure of the panel unit
root survival through the payment of conflicting lag order integration in cross-sections of
the panel. The null hypothesis (H0) indicates the non-stationarity, whereas the Alternate
Hypothesis (H1) indicates the stationary series.

Δyit = α0yit−1 +
ni

∑
p=1

a1ipΔyit−p + λit + εit (1)

a0 = n − 1

Im et al. (2003) a panel unit identifies the ADF of each class of panel assigned to a
particular forum by measuring the average t-statistics of ADF statistics tNT with a zero
interval in the above Equation (1) of the ADF, it has been pointed out that Im et al. (2003)
indicates the critical values stated in each class (n) and the length of the series and for
the variables that are implanted by constant or by constant with trend to each other. For
non-zero intervals, it indicates that the normal distribution is given in the Equation (2)
below Im et al. (2003).

XtNT
=

√
P
[
tNT − N−1 ∑N

i−1 F
(
tNT(Ni)

)]
N−1 ∑N

i−1 var
(
tit(Ni)

) (2)

where is the mean; var
(
tit(Ni)

)
is the variances of the ADF regression of t-statistic F

(
tNT(Ni)

)
caused to be by Im et al. (2003), with reverence of various lags, series lengths, and the
assumptions that support different test equations.

3.2. Model Specification

In recent decades, the Chinese economy has been tormented with air contamination
(Zhang et al. 2020) because of massive industrialization and anthropogenic exercises. To this
end, the current investigation endeavours to approve an immediate connection between
financial development and fossil fuel byproducts in China somewhere in the range of 2019
and 2020, to set up the flexibility connection between fossil fuel byproducts and economic
development for strategy detailing. We additionally investigate the effect of financial,
social, and political globalization on economic growth and the impact of imprisonment,
disconnecting both monetary and social globalization. We expect that fossil fuel byproducts
immediately affect financial development as filthy information (Bekun et al. 2019). All in
all, we hope to affirm that rising fossil fuel byproducts will prompt climbing economic
development (Cogollo et al. 2020) to decide the versatility connection between these factors
and actuate the effect of the decrease in fossil fuel byproducts on economic growth in China
during the 2020 repression.

Hypothesis (H0). There is an unknown relationship between COVID-19 and the GDP of China.
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Hypothesis (H1). There is a positive relationship between COVID-19 and the GDP of China.

Hypothesis (H2). There is a negative relationship between COVID-19 and the GDP of China.

The present study analyzes the effect of COVID-19 on the economy of China, and it
also studies whether economic and social activities in China, a highly industrialized nation,
generate pollution emissions. For this purpose, many studies explain this relationship
(Shittu et al. 2021).

Hypothesis (H3). Economic and social isolation adversely affects Chinese economic growth due to
the COVID-19 pandemic.

The central hypothesis that describes the Sustainable Development Goals-3 of the
health sector is that health is a primary necessity, and each country focuses on health
prosperity. In the context of the global pandemic for the case of China, the present study
seeks to understand the effect of social isolation and its implications on economic growth
while considering health status.

Our primary model represents the effects of both economic and social globalization
and is isolated. To understand the lockdown assumed by the Chinese administration
during the COVID-19 crisis, a model from Zhang and Hu (2021) is followed.

For this purpose, our model is given below:
GDPt = α0 + α1CO2t + α3EGt + α4SGt + α5PGt + εit
GDP = gross domestic product
CO2 = per capita carbon emission
EG = economic globalization
SG = social globalization
PG = political globalization

4. Results and Discussion

4.1. Statistical Analysis

The primary purpose of our study is to investigate the impact of COVID-19 on the
Chinese economy. The table shows the descriptive statistical analysis of the variables which
are chosen for the model.

Descriptive Statistics

In data analysis and estimation of the model, descriptive analysis always assists in
understanding the data, giving the mean, median, mode, standard deviation minimum,
and maximum values of variables. This analysis helps the researchers by depicting the
range and essential characteristics of data. So, Table 2 presents the mean, median, standard
deviation, minimum, and maximum values of all variables.

Table 2. Descriptive Statistics.

Variable Obs Mean Std. Dev Min Max

GDP 24 2.47 1.62 −2.53 4.75

SG 24 60.16 23.09 15.16 98.18

CO2 24 1.63 0.78 0.46 3.40

EG 24 21.34 1.50 17.80 23.67

PG 24 21.02 1.36 18.38 23.14
Source: Authors calculations based on EViews 12.0.

Descriptive analysis is wholly explained in Table 2. Table 2 has 24 observations of
each of the variables. GDP, SG, CO2, and EG are variables. The dependent variable is
GDP, whereas the independent variables are SG, CO2, and EG. The mean value of GDP is
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2.47 with a typical value of 1.62, and the mean value of social globalization is 60.16 with
a standard deviation of 23.09. The mean value of CO2 is 1.63 with a standard deviation
of 0.78, and the mean value of economic globalization is 21.34 with a standard deviation
of 1.50.

Table 2. Clearly depicts 24 observations, and the third column shows the central
tendency of every variable. The standard deviation shows the dispersion by which data
lies from its central value and t. The minimum and maximum values help determine the
data ranges of variables used in the study.

4.2. Correlation Analysis

Correlation analysis helps to show the association among all variables, and this
analysis gives relevant results about association among variables (Cohen 2013). Table 3
presents the correlation matrix that clears the relationship strength among all variables.
Moreover, correlation analysis further assists in knowing whether variables are perfectly
correlated or not. The nonexistence of perfect correlation considers well-organized data
used in further analysis.

Table 3. Correlation Matrix.

GDP SG CO2 EG PG

GDP 1.00

SG 27 1.00

CO2 27 0.12 1.00

EG 27 −0.56 0.41 1.00

PG 27 −0.63 0.39 0.96 1.00
Source: Author’s calculations based on EViews 12.0.

Table 3 clearly suggests that all variables are associated with each other; however,
there is not enough evidence about the presence of perfect multi-correlation. The value 1
shows the perfect correlation, but not a single variable is perfectly correlated. Therefore,
we can trust this model and use it in regression analysis.

4.3. Unit Root Test

This section of the study utilizes unit root tests to identify the stationary level of the
data set of a variable. The previous chapter detailed discussion about untaken unit root
tests, and here we execute the unit root test. Different unit root tests are available, such as
ADF (Augmented. Dickey-Fuller), PP (Phillips-Perron), Levin and Chu, and IPS unit root
tests. For this study, ADF and PP tests of the unit root are performed to check the stationary
of the data set. Accurate estimation of a dataset requires constant mean and variance that
is independent of time; moreover, this situation leads to a stationary dataset.

Table 4 shows the results of the ADF test, and the unit root test is applied on variables
separately. All variables are stationary at a level, so the order of integration is I(0), and we
can suggest that there is no issue of a unit root. Moreover, some variables are significant
at 2%, and the remaining are significant at a 5% or 10% level of significance. Foreign
direct investment, GDP growth rate, and inflation rate are significant at a 2% level of
significance. The other variables, including CO2, EG, SG, and PG, are significant at a 5%
level of significance. These results suggest that ordinary least square (OLS) is an accurate
estimation method because variables are stationary at level.
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Table 4. ADF Unit Root test.

Variable

LEVEL First Difference
Order of

IntegrationIntercept
Trend and
Intercept

Intercept
Trend and
Intercept

GDP −3.30 * −3.44 ** −7.26 * −7.18 ** I(0)

SG −0.45 −1.93 ** −5.57 * −5.63 I(0)

CO2 −3.43 * −3.35 ** −5.16 * −5.11 * I(0)

EG −2.57 −2.93 ** −4.09 * −4.03 I(0)

PG −2.95 ** −3.38 *** −3.54 * −3.50 ** I(0)
Source: Authors estimation based on EViews 12.0. H0: indicates the stationary dataset that is the null hypothesis
(absence of unit root). Critical values are 10%, 5%, and 2%, and values of LM less than critical values indicate the
acceptance of H0 (null hypothesis). This is again the case because the dataset has no unit root. * Significant at 10%
level of significance. ** Significant at 5% level of significance. *** Significant at 1% level of significance.

Table 5 presents the PP (Phillips Perron) test results, and the unit root test is applied
on variables separately. All variables are stationary at a level, so the order of integration is
I(0), and we can suggest that there is no issue of a unit root. Moreover, some variables are
significant at 2%, and the remaining are significant at a 5% level of significance. Foreign
direct investment, GDP growth rate, and inflation rate are significant at a 2% level of
significance. The other variables, external debt, gross fixed capital formation, gross capital
formation, and unemployment rate, (CO2, PG, SG, EG) are significant at a 5% level of
significance. So, these results suggest that OLS (Ordinary least square) is an accurate
estimation method because variables are stationary at level.

Table 5. PP Unit Root test.

Variable

LEVEL First Difference
Order of

IntegrationIntercept
Trend and
Intercept

Intercept
Trend and
Intercept

GDP −3.32 * −3.34 * −8.24 * −8.06 * I(0)

SG −0.35 −1.93 ** −5.58 * −5.69 * I(0)

CO2 −2.17 ** −2.23 ** −10.08 * −5.11 * I(0)

EG −2.11 −2.73 ** −4.09 * −4.03 I(0)

PG −3.21 ** −3.67 ** −3.74 * −3.60 ** I(0)
Source: Author’s estimation based on EViews 12.0.H0: indicates the stationary data set that is the null hypothesis
(absence of unit root).Critical values are 10%, 5%, and 2%, and values of LM less than critical values indicate the
acceptance of H0 (null hypothesis). This is again the case data set has no unit root. * Significant at 10% level of
significance. ** Significant at 5% level of significance.

4.4. Estimation of Model

Table 6 represents the panel OLS regression results. The results indicate that economic
growth and CO2 have a positive relationship and are highly significant. It demonstrates that
if CO2 increases in China, economic growth also increases. The result indicates that if 1%
increases in CO2, then 3.69 units increase in the economic development of these countries.
Economic globalization has a positive and significant impact on economic growth, and it
indicates that if economic globalization increases in China, economic growth also increases.
The result indicates that if a 1% increase occurs in economic globalization, then 3.40 units
increase in economic growth. The results indicate that all the variables have positive and
highly significant impacts on economic growth. The R square shows that these independent
variables’ change in economic growth is 87%.
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Table 6. Estimation of Model.

Dependent Variable GDP Growth

Variable Coefficient Std. Err t Value Prob.

SG 0.030 0.2185 0.137 0.892 ***

CO2 3.693 0.3696 9.991 0.000 *

EG 3.40 0.426 7.98 0.000 *

PG 0.243 0.134 1.813 0.084 **

cons 4.09 6.57 0.62 0.54 ***

Number of obs 24

R-squared 0.87

Adj R-squared 0.83
Source: Author’s calculations based on EViews 12.0. * Result is significant at a 2% level of significance. ** Result is
significant at a 5% level of significance. *** Result is significant at a 10% level of significance.

4.5. Diagnostic Tests

Table 7 explains the Wald test, which discusses the heteroscedasticity presence/absence
in data. The F statistic value is 7.984160, the probability of F-statistic is 0.000, the chi-square
value is 39.92080, and its possibility is 0.000.

Table 7. Wald Test.

Test Statistic Value df Probability

F-statistic 7.984160 (5, 127) 0.0000

Chi-square 39.92080 5 0.0000
Author’s calculation by EViews 9.5.

4.6. Breusch–Pagan Test for Heteroskedasticity

The presence of heteroskedasticity in a dataset can mislead the results, and we can
rely on these results in policy-making or recommendations. Different tools and tests detect
heteroskedasticity, but Breusch–Pagan is a significant test for the time series data set. Many
previous studies used the same technique to detect the presence of heteroskedasticity,
and among these studies (Halunga et al. 2017) can use as reference. The condition of
Homoscedasticity indicates that error terms have the same or constant variance that is the
fundamental property of CLRM. In applying this test, we have to make null and alternative
hypotheses where the null hypothesis suggests there is no heteroskedasticity. On the other
hand, Ha or the alternative hypothesis shows the presence of heteroskedasticity in the
data set.

H0 = σ12 = σ22 = · · · = σ2

H0 = σ12 �= σ22 = · · · �= σ2

So:
Null hypotheses H0 = reschedules are not heteroscedastic, or there is no presence of

heteroskedasticity
Alternative hypothesis Ha = the variance of error term does not contact or presence of

heteroskedasticity.
Table 8 indicates that the prob. value of F statistics is 0.72 and prob values are 0.65,

0.57, and 0.91. Some values did not meet the minimum 5%, 2%, and 10% significance levels.
Therefore, we have enough proof to accept the null hypothesis and conclude there is no
presence of heteroskedasticity. The error term has a constant variance of data series, and
we can use this dataset in other estimations.
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Table 8. Breusch–Pagan test for heteroskedasticity.

Breusch-Pagan Test

F Statistics 0.72 Prob F 0.65

Obs R Squared 5.70 Prob Chi-square7 0.57

Scaled Explained SS 2.67 Prob Chi-square7 0.91
Source: Author’s calculations based on EViews 12.0.

5. Conclusions

The coronavirus pandemic that has ravaged China since December 2019 has put
its economy to the test. China’s GDP grew 5.94% in 2019 to $142.29.94 billion. China’s
economy shrank 6.8% in Q1 2020 due to nationwide lockdowns during the COVID-19
outbreak. It was the first decline since Beijing began reporting quarterly GDP in 1992.
Then China’s economy recovered from the COVID-19 pandemic. The National Statistics
Bureau reported that China’s gross domestic product increased 6.5% in the fourth quarter of
2020, exceeding the 6% growth rate in late 2019 before the Coronavirus took hold. China’s
economy grew by 2.3% in 2020, becoming the only major economy to do so during a
year of global devastation. Like the United States, Europe, India, and Japan, other major
nations and geopolitical competitors are battling a winter wave. In 2020, China’s GDP
will reach 100 trillion Yuan (15 trillion USD). With the pandemic over, innovation and
digitization reignited China’s economic growth. The economy grew 18.3% year-on-year in
the first quarter of 2021. It’s the most significant GDP increase since China began tracking
quarterly GDP in 1992. China’s GDP grew 7.9% in the second quarter and 2.3% in the third
quarter compared to last year. China’s economy is expected to grow by 5.5% in the fourth
quarter and by 8.5% this year. As low base effects fade and the economy returns to its
pre-COVID-19 trend growth, next year’s growth is expected to slow to 5.4% (Tian 2021).

As a result, the stationarity of fossil fuel byproducts determines the approaches value.
Our study also has limitations because it does not consider the impacts of specialized
power use (Sanzo-Perez et al. 2017). In any case, the current study focuses on the GDP
flexibilities of fossil fuel byproducts and how the globalization interaction is measured. If
we only consider fossil fuel byproducts as a financial development result, our experimental
results may be misleading (Liu 2021). The effects of monetary and social globalization are
also considered. The absence of monetary and social globalization is due to the Chinese
experts financial disengagement caused by the COVID-19 flare-up.
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Abstract: The aim of the article is to investigate the impact of the new coronavirus infection on
the Russian labor market and to suppose the actions to be taken to minimize negative economic
consequences. The distinctiveness of this study is the differentiation of the impact of the physical and
informational spread of COVID-19. The informational spread of coronavirus is measured through the
dynamics of news messages related to the topic of “coronavirus” in the largest Russian media. The
analysis of the average level of wages by type of economic activity, as well as the demand of employers
and the number of vacancies, allow testing the hypothesis that the physical and informational spread
of coronavirus caused an increase in the number of unemployed, a decrease in average wages in
the studied range of economic activities, an increase in supply on the labor market, and a decrease
in demand for employees. Another task of the study is to assess the dynamics of related search
queries in Yandex (Russian biggest search engine), which can help to reveal the logic in the behavior
of the Russian people during the pandemic as well as to understand if the Russian economy, the
labor market, and society were prepared for the changes caused by the pandemic. Using a regression
modeling methodology, it was found that the influence of the information environment, namely the
informational spread of coronavirus, had an even greater impact on studied parameters than the
physical spread. A “delay effect of physical consequences” was discovered. The conclusions obtained
showed that in the conditions of wide informatization of society, it is necessary to systematically
influence the physical and informational spread of coronavirus to minimize the negative consequences
of the pandemic on the labor market.

Keywords: COVID-19; labor market; informational spread of coronavirus; information environment

1. Introduction

In the beginning of 2020, the world in general and Russia fell victim to a pandemic
of a new virus—COVID-19. The virus changed the way of life incredibly and had a
negative impact on the world economy. Instead of cooperation, it forced people into
“social distancing” and “self-isolation”, which led to economic stagnation and forced many
employees to leave their usual places of employment, acquiring the status of “unemployed”.

In the media and on social networks, panic began to grow at a rapid rate. Some
industries were essentially paralyzed. Of course, it is too early to say that the crisis has
gone away, however, society already has a certain amount of information about COVID-19,
enabling to take certain steps to eliminate the consequences of the pandemic.

The spread of new coronavirus infections caused changes in the Russian labor market.
In many respects, the forced introduction of interaction restrictions caused by the specificity
of the virus led to a significant transformation of the production and consumption processes,
which resulted in the disruption of many economic ties. These disruptions inevitably lead
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to both a decrease in the volume of resource turnover in the economy and to its slowdown,
which, in turn, resulted in a systemic slowdown in economic growth and a protracted
recession. The specifics of the Russian economy lie in the fact that it belongs to the group
of resource-rich and resource exporting transition economies dominated by the export of
natural resources (especially oil and gas), which determines the specifics of the Russian
labor market—it is largely more focused on international rather than on the domestic
economy (Sadik-Zada 2020; Sadik-Zada et al. 2021). This caused the particular impact of
the pandemic and the subsequent breakdown of supply chains on the Russian economy
and the Russian labor market.

The urgency of the problem considered within this article lies in the need to take
prompt measures to prevent the economic consequences of the pandemic. The solution to
the problem is extremely relevant in the context of its global character.

Before going to the primary data set investigation, the theoretical and methodological
basis of similar research interests was analyzed. Thus, it is worth highlighting a number of
studies that have discovered the following key topics: technology development and inno-
vations as one of the possible consequences of the pandemic; the impact of the information
environment on society and economic processes during a pandemic; labor market changes
under the influence of the coronavirus pandemic; and forecasts about possible ways of
economic recovery.

To begin with, Tisdell (2020) underlined that throughout history, pandemic outbreaks
have negatively affected the functioning of society, but also paradoxically cleared the way
for innovations and achievements in science, economics, and political systems. As an
example, he refers to the Black Death (the second-in history plague pandemic), which
destroyed the division between upper and lower classes and led to the emergence of a new
middle class. The author cites the idea that the coronavirus pandemic will help to accelerate
the spread of Internet technologies for conferences, seminars, meetings, online training
for social contacts, economic trade, and financial transactions. Forman et al. (2020) agree
that the pandemic will lead to the development of technologies, as well as the increase of
investments in human potential. Laing (2020) suggests that the pandemic may contribute to
an increase in industrial process automation. Thus, the positive impact of the pandemic on
the development of society is assumed. It was also hypothesized that due to the accelerated
spread of Internet technologies, the interest of people in remote work, as well as in obtaining
additional education based on Internet platforms, will only continue to increase.

Going deeper into the topic of the Internet environment, it is reasonable to consider
the research by Almomani and Al-Qur’an (2020). The authors analyzed the information
environment in the context of COVID-19. They argued that the introduction of restrictive
measures to combat the spread of coronavirus, which resulted in social networks and online
platforms becoming the most popular tool for social discussions, has had a devastating
effect on the psychological state of society during the period of isolation. In the absence
of any scientific evidence with reliable and comprehensive information about the new
virus, rumors and fabricated news have affected the trust between the government and the
public. The negative impact of the pandemic on the mental condition of people, as well
as its influence on the economic sector, was reflected by Lyócsa et al. (2020). In this study,
the authors conclude that stock markets around the world experienced a fall not so much
because of the pandemic, but because of the fear of people about it. Researchers have proven
that searching for information about the pandemic on Google correlates with price changes.
Thus, during times of crisis, Google searches can be a valuable source of information for
predicting stock price fluctuations. Within the framework of this topic, attention should
be paid to the influence of the information environment on the real processes occurring
in the economy. It should be checked how the informational spread of the coronavirus
has affected supply and demand in the Russian market, and how the dynamics of average
wages have changed under the influence of the information environment.

Considering studies on changes in the labor market under the influence of the pan-
demic, Adams-Prassl et al. (2020) emphasized the existence of a strong relationship between
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the average share of tasks that employees can perform from home within their industry, and
the percentage of employees who lost their jobs in the same industry during the pandemic.
The greater the proportion of tasks performed from home, the less the employee is at risk
of being fired. Thus, employees in the IT and related professions are least exposed to the
risk of layoffs. The authors stated that the pandemic is likely to result in a large reallocation
of employees. In this context, it is worth mentioning the study of Karlsson et al. (2014),
who researched the impact of the 1918 Spanish flu pandemic on the economic performance
of Sweden. The authors emphasized that the pandemic led to a significant increase in
the number of the poor, and negatively affected the return on capital, however there was
no significant impact on the change in income (neither during nor after the pandemic).
The article also provided examples of other studies on the topic; the authors found that
pandemics could indeed increase the number of unemployed but were unlikely to have a
direct impact on the level of wages. Therefore, a hypothesis can be made that a pandemic
can contribute to an increase in unemployment; nevertheless, a deeper analysis should be
carried out to understand the relationship between changes in the level of wages in Russia
and the coronavirus pandemic.

Further, the issue of economic recovery after the pandemic needs to be considered.
Tisdell (2020) emphasized that the economic recovery from the pandemic will be slow, since
in the modern world there is a high degree of interdependence between industries and
countries. Douglass (2020) adds that in order to accelerate economic recovery after the
pandemic, it will be necessary to make higher education programs more accessible to the
general public, since higher education plays a key role in promoting socioeconomic mobility,
innovation, and economic recovery. Anser et al. (2020) emphasized that prompt measures
to regulate the economic and epidemiological situation are critically needed to minimize
the consequences of the pandemic on a global level, since infectious diseases increase the
number of the poor and slow down economic development, while an increase in health care
costs contributes to economic development presented in a U-shaped relationship between
economic growth and poverty reduction. In this regard, the opinion of Laing (2020) is
interesting to consider. The researcher argues that, on the one hand, the economy can
quickly recover, given that not a single production potential has been completely destroyed,
as was in the case of economic collapses after the wars. On the other hand, periods of
isolation can proceed to happen systematically over several months or years, which in the
medium term will create a likely oversupply in some markets that will have to close or
continue to work with low profit or loss.

All in all, within the analyzed theoretical and methodological basis, there is a con-
sensus among scholars that the pandemic will affect many areas of society, nevertheless,
it will become an impetus for the improvement and development of technologies, the
emergence of innovative projects and systems. The labor market will change, there will
be a redistribution of employees by industry, some industries will become less in demand.
There will be an increase in the role of the Internet environment in society, which will
contribute to the growth of remote work, the provision of educational services online, as
well as affect the psychological state of people.

The aim of the current study is to investigate the impact of the new coronavirus
infection on the Russian labor market. The distinctiveness of this study is the differentiation
of the impact of the physical and informational spread of COVID-19 on the labor market in
Russia, since in the age of widespread development of technologies and the importance of
the information component of society cannot be ignored. Thus, one of the tasks of this study
is to identify the influence of the information field on the set of elements that characterize
the labor market of the Russian Federation. The informational spread of coronavirus will
be measured through the dynamics of news messages related to the topic of “coronavirus”.
Therefore, the study of the dynamics of related search queries in Yandex (Russian biggest
search engine), an analysis of the average level of wages by type of economic activity,
as well as the demand of employers and the number of vacancies, will be able to give a
clearer picture of the state of the economy during the outbreak of coronavirus pandemic
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in Russia, in order to reflect the general wellbeing of the country’s inhabitants as well as
the logic of the behavior of the population in conditions of COVID-19 pandemic. This
will subsequently help to shape the answer to the question of what to do to minimize the
negative consequences of COVID-19 on the Russian labor market.

Regarding the rationale of the economy branches being taken into consideration within
the framework of the study, it is necessary to highlight the investigation carried out by
the HeadHunter Research Center—the largest online recruitment platform in the Russian
Federation—on the most and least affected sectors of Russian economics because of the
coronavirus pandemic. The research revealed that the service sector (including trading) was
affected most, while such traditional sectors of the Russian economy, such as agriculture,
mining, and industry, were listed as the least affected ones. The reason the service sector
(including trading) was affected most is the specificity of B2C business model—because
of “self-isolation” restrictions established by the government, businesses were physically
incapable of selling goods and services to the customers.

The significance of the study is determined by the high share of the studied sector in
the total GDP of Russia. According to Russian Federal State Statistics, the selected sector
makes up more than half of the GDP of the Russian economy (see Figure 1), and in addition,
more than a third of the able-bodied population of the Russian economy is employed in
service sector branches taken into consideration within the framework of the study (see
Figure 2).

Figure 1. Share of sectors in the GDP of Russia.

The research methodology proposed within the paper can be universally applicable
to the vast majority of sectors of the economy. However, it focusses on the specifics of the
COVID-19 pandemic, and to a greater extent the impact the service sector, the reasons for
which were indicated above. In this regard, the authors decided to apply the proposed
methodology specifically to the service sector in order to obtain the most significant results
and draw the most unambiguous applied conclusions.
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Figure 2. Share of the average annual numbers employed in the branches of the Russian economy
(highlighting the role of the service sector).

The study itself is divided into five interrelated parts. Section 1, where the problem of
the COVID-19 impact on the labor market is defined, the theoretical basis is investigated,
and the investigation goals are set; Section 2, where the primary data and conceptual
research model are presented and the research methodology is defined; Section 3, which
includes confirmed conceptual model and systematics conclusions on the influence of
factors on the set of selected indicators; Section 4, where, based on the data obtained, the
hypothesized theories are taken into deeper consideration; and, finally, Section 5, where
the impact of the physical and informational spread of the COVID-19 on the labor market
is revealed and the recommendations for their management are given.

2. Materials and Methods

Before forming the conceptual model, relevant statistical data was collected. These are
the data sources used for the purposes of the study:

1. Yandex DataLens—a service for data aggregation and analytics for identifying a number
of COVID-19 cases per month in Russia;

2. The official newsgroup of RBC (RosBusinessConsulting)—the largest non-state media
holding and a leading company working in the field of mass media and informa-
tion technologies providing the latest news, the main topics of the day in politics,
economics, business, and life—in Vkontakte, one of the most popular Russian social
media, for identifying a frequency of mentioning the topic “coronavirus”;

3. Russian Federal State Statistics Service—the governmental statistics service that col-
lects official statistical information on social, economic, demographic, environmental
and other social processes taking place in the Russian Federation for measuring the
dynamics of macroeconomic indicators;

4. Yandex Wordstat—a service that helps to aggregate information on Yandex users’
requests daily, weekly, monthly, etc., for measuring the dynamics of the search queries
on the Yandex search engine.

The summary statistics are presented in Tables 1 and 2. We use some abbreviations for
measures in the study: “pax” is for persons; “pcs” is for pieces; “ths. Pax” is for thousand
persons; “rub”. is for rubles.
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Based on the analysis of the theoretical and methodological basis, a conceptual research
model was formed.

The components of the conceptual model are presented in Table 3.

Table 3. The summary array of indicators.

No. Indicator Designation Measure Тype of Indicator Source

1. The number of COVID-19 cases
per month in Russia. X1 pax exogenous Yandex DataLens Public (n.d.)

2.

The frequency of mentioning
the topic “coronavirus” in the
RBC (RosBusinessConsulting)
news group in Vkontakte
social network.

X2 pcs exogenous Official News Group (n.d.)

3.
The number of officially
registered unemployed age 15
and over.

Y1 ths. pax endogenous Russian Federal State
Statistics Service (n.d.)

4. Total number of unemployed
age 15 and over. Y2 ths. pax endogenous Russian Federal State

Statistics Service (n.d.)

5.
Average monthly nominal gross
wages of employees by type of
economic activity:

Y3

rub. endogenous Russian Federal State
Statistics Service (n.d.)

5.1 wholesale and retail trade; repair of
motor vehicles and motorcycles; Y3-1

5.2 hotels and public catering business; Y3-2

5.3 information and
communication activities; Y3-3

5.4 financial and insurance activities; Y3-4
5.5 health and social service activities; Y3-5

5.6 culture, sports, leisure, and
entertainment activities. Y3-6

6.

Dynamics of the employers’
demand for employees,
declared to the bodies of the
employment service.

Y4 pax endogenous Russian Federal State
Statistics Service (n.d.)

7.
The workload of the
unemployed population per 100
announced vacancies.

Y5 pax endogenous Russian Federal State
Statistics Service (n.d.)

8. Dynamics of the search queries
on the Yandex search engine.

pcs Yandex Wordstat (n.d.)
8.1 “удaленнaя рaбoтa”

(remote work). Y6-1
endogenous and

exogenous

8.2 “пoсoбие пo безрaбoтице”
(unemployment benefit). Y6-2 endogenous

8.3 “зaкрыть бизнес” (close
a business). Y6-3 endogenous

8.4 “oткрыть бизнес” (open
a business). Y6-4 endogenous

8.5 “сaмoзaнятoсть”
(self-employment). Y6-5 endogenous

8.6 “oнлaйн-курсы”
(online courses). Y6-6 endogenous

The relationship between the selected indicators is visualized in Figure 3.

212



Economies 2022, 10, 136

Figure 3. Conceptual research model.

The centroids of the conceptual model are factors X1—the physical spread of coron-
avirus and X2—the informational spread of coronavirus in Russia from January to August
2020. The initial conceptual model hypothesizes an increase in the number of unemployed
under the influence of the physical and informational forms of coronavirus spread, a de-
crease in average wages in the studied range of economic activities, an increase in supply
in the labor market, and a decrease in employers’ demand for employees. It is also hypothe-
sized that the physical and informational forms of coronavirus spread have a positive effect
on the number of “remote work” searches on the Yandex search engine. Summarizing,
using regression modeling, the logic of the behavior of the Russian society during the
pandemic is indirectly investigated. The data obtained is mainly descriptive.

It should be noted that within the framework of the study the temporary array of sta-
tistical data is divided into three stages, corresponding to the stages of coronavirus spread
in Russia from January to August 2020: the first stage is the growth of infection distribution
and the absence of any governmental measures to prevent the further spread; the second
stage is the peak of distribution, accompanied by severe governmental restrictions—a pe-
riod of “self-isolation” for citizens, which obliged people not to leave their homes without
any crucial reasons, compulsory closure of trade and service enterprises except for those
selling living essentials; the third stage is the decline in the spread of COVID-19 and the
mitigation of substantial part of the governmental restrictions for citizens and businesses.
Statistical data for X1 and X2, as well as Y1, Y2, ..., Y6 is given by month from January
to August 2020. The study allows us to draw conclusions about the extent to which the
Russian economy, the labor market, and society were prepared for the changes caused by
the coronavirus pandemic.

As one of the basic tasks of the study is to analyze the impact of the informational
spread of coronavirus on Y1, Y2, ..., Y6, which characterize the Russian labor market from
January to August 2020, the frequency of the appearance of news messages related to the
topic of “coronavirus” in the RBC Vkontakte newsgroup was used as an indicator of the
informational spread of coronavirus from January to August 2020. To conduct the study, an
automated algorithm for collecting posts from the RBC Vkontakte group was built. Let us
consider the stages of this algorithm (Rodionov et al. 2020):

213



Economies 2022, 10, 136

1. Formation of the primary data set. Within the framework of this stage, the news
array is collected in accordance with the analyzed period. The source of primary
information is the largest Russian social media Vkontakte, namely the newsgroup
of RBC (RosBusinessConsulting), the largest non-state media holding and a leading
company working in the field of mass media and information technologies providing
the latest news, the main topics of the day in politics, economics, business, and life.
Analysis of the news in this group makes it possible to understand the most relevant
information messages during the spread of coronavirus in Russia. For automated
parsing of information, Python 3 programming language was used. The result of this
stage was eight tables containing the main news messages within the given months.
To facilitate further analysis, tokens (meaningful units of text) were extracted from
the news background by month. As part of the study, tokens that can give an idea of
the information distribution of coronavirus in Russia were allocated.

2. Tokenization of the primary data set. To determine the dynamics of the information
distribution of coronavirus in Russia, the received array of primary data was tokenized.
The result of this stage is a table containing the number of tokens related to the topic
“coronavirus” by month. The presence of the following tokens in the primary data set
was investigated: “кoрoнaвирус” (coronavirus), “пaндем” (pandem), “COVID”.

The research methodology is based on the traditional regression analysis, which
implies the following defining criteria:

• The presence of structural breaks/structural outliers;
• Significance of Fisher’s F-test;
• P-level;
• Approximation error of the model;
• Multiple coefficient of determination R2;
• Heteroscedasticity of residues;
• The presence of multicollinearity;
• Analysis of the relative coefficients of elasticity.

A potential system of regression equations would look like the following:
Potential multiple regression equations: Potential paired regression equations:⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

Y1 = a + b1X1 + b2X2
Y2 = a + b1X1 + b2X2

Y3-1 = a + b1X1 + b2X2
Y3-2 = a + b1X1 + b2X2
Y3-2 = a + b1X1 + b2X2
Y3-3 = a + b1X1 + b2X2
Y3-4 = a + b1X1 + b2X2
Y3-5 = a + b1X1 + b2X2
Y3-6 = a + b1X1 + b2X2
Y4 = a + b1X1 + b2X2
Y5 = a + b1X1 + b2X2

Y6-1 = a + b1X1 + b2X2

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

Y6-2 = aY6-1
b

Y6-3 = aY6-1
b

Y6-5 = aY6-1
b

Y6-6 = aY6-1
b

To identify the impact of the physical and informational spread of coronavirus on
the dynamics of indicators characterizing the labor market in Russia, we used multiple
regression analysis. In this study, the confidence limit (reliability level) of the model was
taken as 90%, and the permissible P-level was 10%, respectively. The chosen significance
level of 10% is because the macromodel is being investigated, therefore, Y1, Y2 . . . Y6 are
determined not only by X1 and X2, but also by many other factors that are not included in
the described model. Thus, every time the P-level of any Y exceeds the acceptable level of
10%, the multiple regression model is being optimized.

To study changes in the numbers of search queries, such as “unemployment benefit”,
“close a business”, “open a business”, “self-employment”, and “online courses” regarding
the numbers of search query “remote work”, we used paired regression tools to reveal
the logic of people behavior during the pandemic. The array of analyzed data has been
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expanded to include primary data by week, from January to August 2020. As part of the
paired regression analysis, the confidence limit (reliability level) of the model was increased
to 95% due to the growth of the primary data set. The methodology of the study includes
the assumed square cube connection in the description of the system of equations.

3. Results

In accordance with the above methodology, the influence of factors on the set of
elements that characterize the Russian labor market from January to August 2020 was
tested. Figure 4 shows the validated conceptual model. This model allows to visualize how
strongly the factors affect the studied variables.

Figure 4. Validated conceptual model.

The validated conceptual model is described by the following system of multiple and
paired regression equations (see Table 4). In Table 4 **, * indicate significance at 10% and
5%, respectively.

Based on the analysis of the relative coefficients of elasticity, the following interpreta-
tion of the main empirical findings, presented in Table 4, can be given.

Multiple regression. X1 and X2 increased the values of Y1, i.e., the physical and informa-
tional spread of the coronavirus increased the number of officially registered unemployed
aged 15 and over. When the physical spread of the coronavirus X1 changed by 1%, the
number of officially registered unemployed age 15 and over increased from 0.56 to 0.82%;
when the informational spread changed by 1%, the indicator increased from 0.51 to 1.77%.

X1 and X2 increased the values of Y2, i.e., the physical and informational spread
of the coronavirus increased the total number of unemployed aged 15 and over. When
the physical spread changed by 1%, the total number of unemployed aged 15 and over
increased from 0.21 to 0.22%; when information spread of the coronavirus changed by 1%,
the total number of unemployed aged 15 and over increased from 0.06 to 0.11%.
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X1 and X2 had a multidirectional effect on Y3-1, i.e., the physical spread of the coron-
avirus decreased the average monthly nominal gross wages of employees in wholesale and
retail trade, repair of motor vehicles, and motorcycles; while the informational spread of the
coronavirus increased the indicator. When the physical spread changed by 1%, the average
monthly nominal gross wages decreased from −0.9 to −0.15%; when the information
spread of the coronavirus changed by 1%, the indicator increased from 0.05% to 0.07%.

X1 and X2 decreased the values of Y3-2, i.e., the physical and informational spread of
the coronavirus decreased the average monthly nominal gross wages of employees in hotels
and public catering businesses. When the physical spread changed by 1%, the average
monthly nominal gross wages of employees in hotels and public catering businesses
decreased from −0.09 to −0.22%; when the information spread of the coronavirus changed
by 1%, the indicator decreased from −0.01 to −0.08%.

X1 and X2 increased the values of Y3-3, i.e., the physical and informational spread
of the coronavirus increased the average monthly nominal gross wages of employees in
information and communication activities. When the physical spread of coronavirus X1
changed by 1%, the average monthly nominal gross wages of employees in information
and communication activities increased from 0.02 to 0.07%; when the information spread
of the coronavirus changed by 1%, the indicator increased from 0.08 to 0.12%.

X2 increased the values of Y3-4, i.e., when the information spread of the coronavirus
changed by 1%, the average monthly nominal gross wages of employees in financial and
insurance activities increased from −0.003 to 0.089%.

X1 and X2 decreased the values of Y3-5, i.e., the physical and informational spread
of the coronavirus decreased the average monthly nominal gross wages of employees in
health and social service activities. When the physical spread of coronavirus X1 changed
by 1%, the average monthly nominal gross wages of employees in health and social service
activities decreased from −0.06 to −0.19%; when the information spread, X2 changed by
1%, the indicator decreased from −0.03 to −0.38%.

X1 decreased the values of Y3-6, i.e., when the physical spread of the coronavirus
changed by 1%, the average monthly nominal gross wages of employees in culture, sports,
leisure, and entertainment activities decreased from −0.02 to −0.13%.

X1 and X2 increased the values of Y4, i.e., the physical and informational spread of
the coronavirus increased the employers’ demand for employees, declared to the bodies
of the employment service. When the physical spread of coronavirus X1 changed by 1%,
the employers’ need for employees, declared to the employment service bodies, increased
from 0.04 to 0.3%; when the informational spread changed by 1%, the indicator increased
from 0.1 to 0.65%.

X1 increased the values of Y5, i.e., the physical spread of the coronavirus increased the
workload of the unemployed population per 100 announced vacancies. When the physical
spread of the coronavirus changed by 1%, the indicator increased from 0.38 to 0.62%.

X1 and X2 had a multidirectional effect on Y6-1, i.e., the physical spread of the coron-
avirus increased the number of search queries on the Yandex search engine “удaленнaя
рaбoтa” (remote work), while the informational spread of coronavirus decreased the indi-
cator. When the physical spread of the coronavirus changed by 1%, the number of search
queries increased from 0.23 to 0.25%; when the information spread of the coronavirus
changed by 1%, the indicator decreased from −3.21 to −3.39%.

Paired regression. Y6-1 increased the values of Y6-2, i.e., search queries on the Yandex
search engine “удaленнaя рaбoтa” (remote work) increased the number of search queries
“пoсoбие пo безрaбoтице” (unemployment benefit). When search queries on the Yandex
search engine “удaленнaя рaбoтa” (remote work) changed by 1%, search queries “пoсoбие
пo безрaбoтице” (unemployment benefit) increased from 0.35 to 0.47%.

Y6-1 increased the values of Y6-3, i.e., search queries on the Yandex search engine
“удaленнaя рaбoтa” (remote work) increased the number of search queries “зaкрыть
бизнес” (close a business). When search queries on the Yandex search engine “удaленнaя
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рaбoтa” (remote work) changed by 1%, the search queries “зaкрыть бизнес” (close a
business) increased from 61 to 79%.

Y6-1 decreased the values of Y6-4, i.e., search queries on the Yandex search engine
“удaленнaя рaбoтa” (remote work) decreased the number of search queries “oткрыть
бизнес” (open a business). When search queries on the Yandex search engine “удaленнaя
рaбoтa” (remote work) changed by 1%, the search queries “oткрыть бизнес” (open a
business) decreased from −0.68 to −1.9%.

Y6-1 increased the values of Y6-6, i.e., search queries on the Yandex search engine
“удaленнaя рaбoтa” (remote work) increased the number of search queries “oнлaйн-
курсы” (online courses). When search queries on the Yandex search engine “удaленнaя
рaбoтa” (remote work) changed by 1%, the search queries “oнлaйн-курсы” (online courses)
increased from 0.7 to 1.2%.

Thus, the following systemic conclusions can be drawn:

1. The spread of the new coronavirus infection has indeed contributed to an increase in
the unemployment rate in the Russian labor market (see equations Y1 and Y2).

2. The impact of the physical and informational spread of coronavirus on the dynamics
of the average monthly nominal gross wages of employees by type of economic
activity can be described as follows:

- for the section “Wholesale and retail trade; repair of motor vehicles and motor-
cycles” wages increased in the period January to February 2020, which may be
primarily due to the fear that arose in the Internet environment in anticipation of
the spread of a new infection, then fell from March to May 2020, after which it
stabilized. Interestingly, the physical spread of coronavirus negatively affected
the average wage level, while the informational spread did it in a positive way
(see equation Y3-1).

- for the section “Hotels and public catering business”, the average level of wages
demonstrated a decrease from January to April 2020. Starting from May, the
analyzed values gradually levelled out (see equation Y3-2).

- for the section “Information and communication activities”, an increase in the
average level of wages happened in the period from January to April 2020,
since the physical and informational spread of coronavirus contributed to the
intensification of activities related to the creation of content of various forms; in
April to May the impact of coronavirus on the analyzer started to decline (see
equation Y3-3).

- for the section “Financial and insurance activities”, the model demonstrated an
increase in average wages from January to March 2020. Further, from March to
August, there was a negative dynamic in average wages. It is worth mentioning
that in the process of optimization by the P-level criterion, the X1 indicator
(physical spread of coronavirus) was completely excluded from this model, see
equation Y3-4.

- the section “Health and social service activities” was characterized by an unstable
change in the average level of wages from January to April 2020, however, since
April, the average level of wages increased rapidly and reached its peak values
in June 2020 (see equation Y3-5).

- the section “Culture, sports, leisure, and entertainment activities” was character-
ized by negative impact of coronavirus spread on average wages, and in this case,
we are talking only about the physical spread of coronavirus, since according
to the P-level criterion, indicator X2 (informational spread of coronavirus) was
completely excluded from the model, see equation Y3-6.

3. There was a gradual decrease in the demand of employers for employees from January
to April 2020. Further, the physical and informational spread of coronavirus, after
reaching its peak values in April–May, begins to invariably increase the demand
of employers for employees; and it is noteworthy that the informational spread of
coronavirus had the greater impact on Y4 (see equation Y4).
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4. With regard to the impact of coronavirus spread on the workload of unemployed
population per 100 announced vacancies from January to August 2020, the analyzed
indicator increased sharply since March 2020. Such dynamics speak about the increase
in the number of citizens wishing to start working, and an increase in competition for
every vacancy. In this model, X2 (informational spread of coronavirus) was completely
excluded according to the P-level criterion, that is, the described dependence was a
consequence of the physical spread of coronavirus only (see equation Y5).

5. The influence of the spread of coronavirus on the dynamics of search query “remote
work” on the Yandex search engine from January to August 2020 was also proved.
The increase in the number of search queries from February to April may be due to
the physical spread of coronavirus in Russia and the lack of sufficient information
about the new disease—people were afraid of its potential impact on the labor market,
therefore, they were looking for ways to make money in the new reality. In general, it
was found that the physical spread of coronavirus increased the number of related
search queries on the Yandex search engine from January to August 2020, while
informational spread of coronavirus, on the contrary, reduced the number of these
search queries, and it was the latter that had the greatest impact on Y6-1, see equation
Y6-1.

6. As for the dynamics of related search queries on the Yandex search engine, the
following dependencies were identified:

- analysis of the dynamics of the search query “unemployment benefit” demon-
strated the presence of a structural outlier in March 2020, which is quite natural:
it was in March that the first cases of COVID-19 infection were registered in
Russia, and there was a massive closure of enterprises due to the introduction
of severe restrictive measures, people literally remained without means of liveli-
hood, therefore, they showed a particular interest in possible support from the
state in the form of unemployment benefits. Overall, the change in the number of
searches for “remote work” contributed to an increase in the number of searches
for “unemployment benefit” in March 2020; starting from April, the number of
searches for “unemployment benefit” gradually began to decline (see equation
Y6-2).

- analysis of the dynamics of the search query “close a business” on the Yandex
search engine also demonstrated the presence of a structural outlier in March
2020: as mentioned earlier, in early March, the first cases of COVID-19 infection
were registered in Russia, there was a consistent introduction of severe restrictive
measures, and already at the end of the month, many enterprises were closed
due to unprofitability and the impossibility of further functioning, thus, people
began to especially actively search for relevant information on the Internet. The
structural outlier was also observed in August 2020; this point can primarily be
explained by the seasonal nature of some types of business (see equation Y6-3).

- analysis of the dynamics of the search query “open a business” on the Yandex
search engine shows the presence of a structural outlier in June 2020, which can
also be explained by seasonal specifics, the beginning of the tourist season, as
well as the gradual removal of some restrictions in Russia. However, the model
shows a negative trend in the “open a business” search query over the analyzed
period. Y6-1 has a negative impact on the dynamics of Y6-4, meaning that the
dynamics of the search query “remote work” invariably reduce the number of
search queries “open a business” (see equation Y6-4).

- analysis of the dynamics of the search query “self-employment” showed no
connection with the dynamics of the search query “remote work”; this is the only
model that has not been confirmed.

- analysis of the dynamics of the search query “online courses” shows the presence
of structural outliers in March and June 2020. The structural outlier in March may
be associated with the tense situation in connection with the spread of COVID-19,
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the anxiety of citizens was accompanied by a decrease in interest in online courses
and an increase in interest in other types of information (in particular, the search
for information on measures of support from the state during the pandemic).
Structural outliers in June may be related to the onset of the holiday season (see
equation Y6-6).

4. Discussion

Based on the data obtained, it can be concluded that the presence of most of the
hypothesized links was confirmed.

Thus, the impact of the physical and informational spread of coronavirus from January
to August 2020 on the following elements of the Russian labor market was confirmed:
number of officially registered unemployed; total number of unemployed; average monthly
nominal gross wages by such types of economic activity as “Wholesale and retail trade,
repair of motor vehicles and motorcycles”; “Hotels and public catering business”; “Infor-
mation and communication activities”; “Health and social service activities”; dynamics of
the employers’ demand for employees, declared to the bodies of the employment service;
dynamics of the search query “remote work” on the Yandex search engine. As part of
the paired regression analysis, the influence of the numbers of the search query “remote
work” on the number of such search queries as “unemployment benefit”, “close a business”,
“open a business”, and “online courses” was also confirmed.

However, several hypotheses have not been statistically confirmed. The study found
that the physical spread of coronavirus did not affect the average monthly nominal wages
for the type of economic activity “Financial and insurance activities”—this indicator is only
influenced by the informational spread of coronavirus. The influence of the informational
spread of coronavirus on the average monthly nominal gross wages for the type of economic
activity “Culture, sports, leisure, and entertainment activities”, as well as on the workload
of the unemployed population per 100 declared vacancies, also has not been confirmed—
these indicators are only influenced by the physical spread of coronavirus. As part of the
paired regression analysis, we had to refute the hypothesis that “remote work” searches
influence “self-employment” searches. The assumption that the pandemic contributed to a
decrease in employers’ demand for employees also has not been confirmed.

The analysis of the statistical dataset made it possible to clarify and supplement the
theoretical basis of this study. Thus, the impact of the coronavirus pandemic in Russia
on the growth of unemployment was confirmed. In the paper, the focus is set on the
employees and the average rates of their wages. Since citizens and income are broader
indicators, commenting on the statement that there is no direct effect of the pandemic on
the average income of citizens would be incorrect. Nevertheless, the analysis established a
clear relationship between the spread of coronavirus infection and changes in the average
wages of employees. It should be especially noted the specificity of the influence of the
informational and physical forms of coronavirus spread on the analyzed indicator. In
most cases, the change in average wages was influenced by both forms of the spread of
coronavirus infection, and only in two cases out of seven was it identified that the influence
of only one form of coronavirus spread on the analyzed indicator.

In some cases, the multidirectional influence of the informational and physical forms
of coronavirus spread on the average level of wages has been revealed. It can be concluded
that there are blocks of professional activities that are more sensitive to impulses coming to
the real world from the information world.

The assumptions that employees in the IT professions are less susceptible to the
negative effects of epidemiological outbreaks have been partly confirmed. Nevertheless,
it is impossible to say unequivocally that the pandemic led to a large redistribution of
employees in the labor market in Russia: as part of the analysis of paired regressions, it
was found that the majority of Russians quickly adapted to the changing conditions during
a difficult epidemiological situation and continue to work in their specialization. The most
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significant change was not a change in the field of professional activity, but a change in the
form of employment: from freelance to hired labor.

Within the framework of the study, the block devoted to the study of the dynamics
of changes in related search queries regarding the search query “remote work” should
be highlighted. The study of these dependencies indirectly allowed to reveal the logic of
the behavior of the Russian society during the spread of the new coronavirus infection.
Of course, it cannot be said that the study of paired regressions fully describes the logic
of people’s behavior during the pandemic (to establish such connections it is necessary
to analyze a much larger array of search queries), nevertheless, it is possible to draw
conclusions how much society was ready for the changes that took place, to what extent
citizens were ready to change their behavior patterns in a crisis.

The dynamics of the numbers of the search query “remote work” had a 70% impact
on the dynamics of the numbers of the search query “close a business”, which is the most
significant indicator of elasticity coefficient in the framework of all validated regression
equations. This means that most of the people who showed interest in working from home
were most likely forced to stop their entrepreneurial activity, which means that they had to
move from the model of working “for oneself” to the model of working “for someone else”;
someone whose business has not been affected so greatly by the spread of the coronavirus
infection and consistently imposed restrictions. It is noteworthy that the more people are
interested in remote work, the less they show interest in starting their own business.

In addition, within the framework of paired regression, we analyzed the dynamics
of changes in the search query “online courses” in relation to the query “remote work”.
The coefficient of elasticity for this variable showed values of less than 1%. Thus, it can
be assumed that the bulk of society interested in switching to remote work during the
spread of the new coronavirus infection in Russia was generally satisfied with the area
of professional activity that they had been engaged in before the onset of the pandemic.
A smaller proportion of citizens nevertheless decided to master new skills necessary to
continue working in the context of the “coronavirus” reality.

The elasticity coefficient for the search query “ unemployment benefit” as part of
testing the paired regression model showed the lowest values −0.41%. Thus, people were
less interested in support from the state in the context of remote employment. This logic of
behavior can be explained by the fact that during the period of the spread of COVID-19 and
the introduction of restrictive measures, there was an opinion in the Russian society that
remote work was nothing more than a new form of employment and it is quite equivalent
to the usual way of working, which means that can also provide an acceptable level of
earnings.

Essentially, the conducted research confirms the idea that along with the objective
world, there is also the information world, the significance of which cannot be ignored
since it exerts its influence on the totality of processes and phenomena in the objective
world. Moreover, as part of the study, it was found that the influence of the information
environment, namely the informational spread of coronavirus, had an even greater impact
than the physical spread.

As part of the analysis of multiple regressions, the “delay effect of physical conse-
quences” was discovered. It means that the consequences of the informational spread of
coronavirus, in some cases, brought a return to the transformation of the objective world
earlier than the consequences of the physical spread of coronavirus.

Within the framework of the study, it should also be noted that the information
environment does not always have an impact with the same directionality as the objective
environment. In several cases, the inverse dependences of the informational and physical
spread of coronavirus on the elements that characterize the labor market were revealed.
This, among other things, can be explained by the mentioned “delay effect of physical
consequences” phenomenon.
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Thus, the physical spread of coronavirus has a direct impact on the elements of the
labor market, and informational spread, in addition to direct impact, also has an indirect
impact on the transformation of the external environment, as well as the behavior of society.

Thus, it seems logical to conclude that the information world has a transformational
impact on the external environment, therefore, the physical and informational forms of the
spread of coronavirus are related to each other, which is why a systematic management of
these factors in order to minimize the negative impact of COVID-19 on the labor market in
Russia is needed.

In the context of widespread informatization of society, ignoring fluctuations in the
information environment is unreasonable because it is not only capable of influencing
the processes of the objective world, but also can exert a much stronger influence than
material factors. In this regard, the speed and the quality of information flow related to
COVID-19 should be paid attention first. It is the quality of information related to the
topic of coronavirus that can become a defining issue in minimizing negative impacts on
the labor market, as well as the psychoemotional state of people. The more the Internet
environment is saturated with “empty” information that does not give the user an objective
assessment of the current situation, the faster the growth of uncontrolled, impulsive actions
of the people will be. That firstly happened in the first quarter of 2020. The fear that
struck the country during the onset of the pandemic contributed to the growth of social
tension and confusion, which, in turn, impacted on the real processes and phenomena of
the physical world (the economic state of the labor market in Russia).

5. Conclusions

The findings obtained lead to the conclusion that the coronavirus pandemic con-
tributed to an increase in the number of unemployed and had a decisive impact on the
change in average wages. It was also revealed that in the conditions of wide informati-
zation of society, special attention should be paid to the information environment. The
so-called “delay effect of physical consequences” was identified: the consequences of the
informational spread of coronavirus, in some cases, brought a return to the transformation
of the phenomena of the material world earlier than the consequences of the physical
spread of coronavirus, which had an impact on the processes of the material world with a
certain time delay. The study also established the rapid adaptation of Russian society to
the new conditions of remote employment.

It is necessary to systematically influence the physical and informational spread of
coronavirus in order to minimize the negative consequences of the pandemic on the labor
market. Methods for the implementation of this impact can be conditional, in accordance
with the basic division of distribution types into two categories—physical and informa-
tional. The physical methods should primarily include the strengthening of the predictive
properties of the development of medical systems. This strengthening can be manifested in
an increase in the frequency of updating the database of medicines and a partial transition
of medical organizations to notification financing, which implies the provision of funds re-
quested by a medical organization from the federal or regional budget without examination
of the application and outside the established schedule. Information methods primarily
imply the formation of a directed information (primarily news) stream, characterized by
the stabilization of the coronavirus topic within the general information context. In the
context of Russian reality, minimizing “empty” news blocks, providing only meaningful
information related to the coronavirus, and excluding the possibility of manipulating
the public for the sake of personal political and economic interests, can contribute to the
early stabilization of the Russian economy and the labor market from the consequences of
COVID-19.

The study can be improved by investigating COVID-19’s impact on a wider range of
areas of professional activities and taking into consideration more complex mechanisms,
related to government policies, lockdowns and etc., influencing unemployment and other
macroeconomic indicators. Moreover, a more profound exploration of citizens’ psycho-
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emotional state of mind and a broader selection of search queries on the Yandex search
engine during the pandemic period would increase the significance of the following studies.

In spite of the fact that this study examines the impact of COVID-19 on the most
affected sector of the Russian economy, the significance of the study to the whole Russian
labor market is beyond question due to the high share of the selected sector in the total
GDP of Russia and the high share of the able-bodied population of the Russian economy
employed in the selected service sector branches.

The study confirms that coronavirus’ physical spread directly impacted on elements
of the Russian labor market, and informational spread indirectly impacted on the trans-
formation of the external environment, as well as the behavior of society, which leads to
the necessity of modeling information flows to minimize negative economic effects on the
Russian labor market. That means that a similar influence may take place on international
labor markets, which determines the possibility to apply the results of this study by authors
outside Russia.
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Abstract: Facing the current complicated situation of the COVID-19 pandemic, in addition to medical
efforts on disease prevention and treatment, governments of countries also have to come up with
solutions to deal with the negative impacts of the pandemic on the economy. This study aims to
provide specific, comprehensive, and scientific estimates of the impact of the COVID-19 pandemic on
the Vietnamese economy. By using the Bayesian method to estimate DSGE models, research results
show that a shock increase by one standard deviation (about 1.49% increase in the probability of
a COVID-19 outbreak) to the Covid status variable immediately reduces the output gap by 0.94%.
However, this effect only lasts for one quarter, and the output gap widens again. Meanwhile,
refinancing interest rates, inflation, and exchange rate changes also have an immediate decline in
response to this shock, but the magnitude of the reduction is relatively small.

Keywords: monetary policy; the COVID-19 pandemic; policy responses; DSGE models

1. Introduction

The COVID-19 pandemic warned the world about unpredictable and difficult-to-
control macro impacts on the economy. Since the complicated COVID-19 pandemic situa-
tion, state governments make efforts to prevent and treat disease, and also have to cope
with the effects on the economy (not to mention other social influences). In addition, the
forced implementation of measures such as Social distancing and Lockdown has led to eco-
nomic consequences, such as businesses closing, increasing unemployment rate, decreasing
consumer demand, etc. From the beginning of 2020 until now, the global circulation of
goods production and services has been suddenly interrupted, leading to a local shortage
of production materials in many parts of the world. Therefore, the question is, what is
the impact of the COVID-19 pandemic on the economy? What is the policy response to
the new-normal situation, especially the monetary policy of the central banks of other
countries, as well as in Vietnam? As we know, the objectives of the monetary policy of all
countries are basically aimed towards stabilizing prices, controlling inflation, controlling
unemployment rate, and stabilizing the economy.

There has been much research conducted in many countries and regions to find
answers to the abovementioned problems. On the regional level, studies have con-
firmed the severe impact of the COVID-19 pandemic on the regional economy, and that
monetary policy helps the regional economy cope with the consequences of COVID-19
(Aguilar et al. 2020; Cúrdia 2020). However, within individual countries, on the one hand,
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the studies still show evidence of the severe impact of the COVID-19 epidemic on the
economy, but on the other hand, the effectiveness of monetary policy is not the same
(Pinshi 2020; Malata and Pinshi 2020; Zhang et al. 2021). Specifically, traditional monetary
policy tools are not as effective as expected, or the policy lag is quite significant, leading
central banks to actively consider applying non-traditional measures in management to
deal effectively with immediate problems caused by the pandemic. Research results show
that non-traditional tools are practical on time and are used by many central banks due to
lessons learned from the global financial crisis in 2008.

In Vietnam, studies in the period from 2019 to the present still revolve around deter-
mining the consequences of the COVID-19 epidemic on the economy. In addition, the policy
responses of the operator to the macro instability situation due to the COVID-19 epidemic
also revolved around judgments based on the collected information. There have not been
empirical studies to make specific conclusions and comprehensive estimates. This is also
the driving force behind us to carry out this study. Unlike previous studies conducted in
Vietnam, this study applies the DSGE model developed by the State Bank of Vietnam’s
Monetary Forecasting and Statistic Department in consultation with experts from IMF and
JICA Japan, which is considered suitable for Vietnam’s small and open economy to estimate
the shocks that the model brings, thereby assessing the impact on the economy’s aggregate
demand. Moreover, to quantify the effect of the COVID-19 epidemic, we also adjusted this
model based on the studies of Zheng and Guo (2013), and Zhang et al. (2021). Therefore,
this study can provide specific, comprehensive, scientific estimates of the impact of the
COVID-19 pandemic on the Vietnamese economy and the effectiveness of monetary policy
in the past. Furthermore, our study also has another critical contribution: estimating the
DSGE model by the Bayesian method for an open and small economy like Vietnam.

Following this introduction, we review the research related to this topic in Section 2.
Section 3 presents the research methodology. Research results are presented in Section 4.
Policy implications and conclusions are presented, respectively, in Section 5.

2. Previous Studies Related to Monetary Policy in the Period of COVID-19

An epidemic of acute respiratory infections caused by a new strain of Coronavirus
(COVID-19) appeared in December 2019. On 31 January 2020, the World Health Organiza-
tion (WHO) announced a worldwide health emergency. Facing the challenging situation of
the epidemic, the governments of other countries, in addition to health efforts in disease
prevention and treatment, have to strain themselves to cope with the consequences on the
economy due to the instability caused by the COVID-19 outbreak.

There have been many studies conducted in many countries and regions around
the world in recent times to find answers to the effects of the epidemic on the economy.
For example, Aizenman et al. (2022) studied the impact of above-normal government
spending during the COVID-19 pandemic on loan growth of commercial banks between
2019Q4 and 2020Q4. Research by Baker et al. (2020) assesses the economic impact of
the COVID-19 pandemic on stock market volatility and economic uncertainty based on
press. In addition to its impact on public health, Bartik et al. (2020) studied the impact
of the COVID-19 pandemic on the performance of small businesses and examined the
effectiveness of economic stimulus policies. In addition to the aforementioned case studies,
other studies have also assessed the impact of the COVID-19 pandemic on consumer
spending (Coibion et al. 2020), the labor market, inequality income (Campello et al. 2020;
Forsythe et al. 2020), and business immunity (Ding et al. 2021).

The above studies have pointed to unexpected macroeconomic consequences of the
COVID-19 pandemic. Thus, in addition to public health interventions (e.g., restricting
movement, controlling migration, increasing immunization), governments worldwide have
implemented various fiscal and monetary policies to combat the unintended consequences
of the pandemic on the economy. Accordingly, many studies on fiscal and monetary policy
responses during the COVID-19 pandemic have also been carried out. Some case studies
included below.
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Cortes et al. (2022) compared interventions taken by the Federal Reserve in response
to the subprime crisis and the COVID-19 pandemic crisis. In essence, these two crises are
different, the subprime lending crisis has an endogenous origin from the economy, while
the crisis caused by the COVID-19 epidemic has an exogenous origin. The results of the
study and comparison show that the interventions in both these crises reduce the risk in
the stock markets in the countries. However, the spillover effects of interventions during
the subprime crisis negatively affected the economy.

Zhang et al. (2021) studied the impact of the COVID-19 pandemic on sustainable
economic growth, government debt, and income inequality in China by the NK-DSGE1

model. The results show that the impact of the COVID-19 pandemic on aggregate demand
and labor demand has posed severe challenges to the sustainable development of the
economy and increasingly unequal societies. From the analysis of the pandemic’s impact
on aggregate demand, the study suggests that the goals of monetary policy should focus
more on price stability. In addition, the decrease in labor demand leads to the proposal that
monetary policy should focus on the goal of economic growth. The study concludes that,
depending on the manifestations and impact of the COVID-19 pandemic, monetary policy
focuses more on that goal towards stimulating consumption, reducing unemployment,
reducing unequal societies, and improving the sustainability of China’s economy.

Malata and Pinshi (2020) used an econometric framework with a self-regressing
Bayesian vector approach to isolate the impact of monetary policy on inflation, output
gap, and exchange rate, taking into account the volatility caused by the pandemic. The
study confirms that the pressure caused by the COVID-19 epidemic affects the economy.
Thus, to what extent can monetary policy obscure these effects? The study analyzed some
tactics of the Central Bank of Congo (BCC) in response to the impact of the pandemic, such
as easing monetary policy by buying large amounts of treasury bonds. This expanded
monetary policy can revive the economy and save businesses, especially small and medium
enterprises. In addition, the Central Bank of Congo also supports banks to help reduce
lending conditions to make it easier for businesses to access credit.

Pinshi (2020) conducted a study on how the instability caused by the COVID-19
epidemic affects the economy’s aggregate demand and the role of monetary policy in
overcoming instability in the Congo through an experimental Bayesian VAR model. The
shock analysis in the model shows that the impact of COVID-19 is quite significant on
aggregate demand, prices, exchange rates, and trade openness, making it difficult for
monetary policy intervention. Moreover, the model results show that the response of
monetary policy is temporarily ineffective for at least 24 months. The uncertainty of
COVID-19 reduces the ability of the Central Bank of Congo to affect the economy and
control inflation. Therefore, the study proposes to consider non-traditional monetary policy
management measures, such as buying many long-term treasury bonds and liquidity
relief packages.

Cúrdia (2020) experimented with an econometric model to examine the effectiveness
of an active interest rate cut in monetary policy management to cope with the expected
impact of the COVID-19 pandemic. The data are taken from 1989 to the end of 2019.
The macro indicators used in the model include Inflation Rate2, Growth in real GDP,
Unemployment rate, Effective funds Rate3, and Long-term Unemployment Rate. The
impact of the pandemic is simulated through two negative effects on the economy: (i)
reduced labor productivity (because businesses produce fewer goods than before); (ii)
reduced willingness-to-pay (due to travel restrictions, social distancing, closure of non-
essential businesses) reduces overall demand in the economy.

Bhar and Malliaris (2021) modeled the effects of a non-conventional monetary policy
approach based on the arguments of Friedman (1968)4, a Markov transition econometric
model with monthly period data from 2002 to 2015 that examines the effectiveness of
applying non-conventional monetary policy during the global financial crisis to reduce
unemployment. The results show that non-conventional monetary policy with quantitative
easing and targeting tools has had an impact in reducing the unemployment rate. The study
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conducts a preliminary comparison of the balance sheet of the US Federal Reserve (Fed)
during two crises (Global financial crisis and the COVID-19 pandemic), from which lessons
may be drawn from experience for the Fed in operating monetary policy to contribute to
mitigating the economic and financial impacts of the COVID-19 pandemic on businesses
and households.

Ðord̄ević et al. (2020) study the application of non-traditional tools in monetary policy
administration to mitigate the economic consequences of the COVID-19 pandemic. The
tools used are quantitative easing (QE) and quantitative alleviation. The study analyzes the
effectiveness of applying these tools in the central banks of the USA, Japan, Europe, and
other central banks. The use of these tools more or less affects aggregate demand, inflation,
and GDP. The paper provides lessons learned for the Republic of Serbia in considering the
application of these tools.

Aguilar et al. (2020) presented an overview of the timely and robust responses of the
European Central Bank to the COVID-19 pandemic, and the meetings of The Committee
on Economic and Monetary Affairs took place continuously. Various monetary policy
measures have been applied since the outbreak of the COVID-19 pandemic. The paper
evaluates these measures, explains their application, and examines and analyzes the impact
of the efforts on the euro area economy. The study was updated in a report on 9 February
2021 (Aguilar et al. 2020).

In addition to the above studies, in recent times, assessing the impact of the COVID-
19 pandemic on the macroeconomy of countries through the DSGE model is receiv-
ing much attention, since considering the impact of shocks through the DSGE model
can give an overview of these impacts on the macro variables of the economy. More-
over, the DSGE model is also built on the basis of the theory of the real business cycle
and shows the response of all sectors in the economy to shocks. Case studies include
Eichenbaum et al. (2022) and Eichenbaum et al. (2021). Eichenbaum et al. (2022) studied
epidemic factors in the Neoclassical and New-Keynesian Models, the basic models of the
DSGE model. The results of Eichenbaum et al. (2022) show similar peak-to-trough volatility
in both consumption, investment, and output during the COVID-19 pandemic. Following
that study, Eichenbaum et al. (2021) extended the epidemiological model to study the inter-
action between economic decisions and epidemics. The results of Eichenbaum et al. (2021)
imply that people cut back on consumption and employment to reduce the risk of in-
fection. These decisions reduce the epidemic’s severity but exacerbate the scale of the
associated recession.

In Vietnam, in recent years, there have also been many studies on the impact of the
COVID-19 pandemic on the economy, as well as on the operation of monetary policy in the
context of the pandemic. Some case studies include those below.

Pham Thanh Ha (2021a, 2021b) gave an overview of the monetary policy operation
of the State Bank of Vietnam, along with monetary policy and fiscal policy in 2020 in the
context of the COVID-19 pandemic taken place in 2019, and the orientation of monetary
policy management in 2021. According to the study, the State Bank of Vietnam has had
flexible responses in its management activities to control inflation, stabilize the macroecon-
omy, support production and business activities, and create momentum for a recovering
economy. The results achieved in coordinating and administering Vietnam’s macro policies
form an essential foundation for the operation orientation in 2021.

NEU-JICA (2020)5 conducted a comprehensive analysis and assessment of the impact
of the COVID-19 epidemic on the economy. The study evaluates the effectiveness of
Vietnam’s macro policies (including monetary policy) in responding to that impact, and
makes appropriate recommendations for policymakers. Accordingly, the assessment stated
that the interest rate tool of the monetary policy in this period would be less effective, so the
credit support policy needs to apply other measures, in addition to reducing interest rates.

Bui Duy Hung (2020) researches monetary policy management in the context of the
COVID-19 epidemic taking place in Vietnam, as well as around the world, from the end of
2019 until now. In order to limit the harmful effects of the outbreak on the economy, the
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article outlines flexible response measures in monetary policy management of the central
banks of other countries, as well as the State Bank of Vietnam, such as cutting interest
rates, supporting liquidity, and supporting businesses from there towards the common
goal of supporting the economy. The article only stops at analyzing and synthesizing
non-traditional measures of some central banks, giving preliminary comments on how the
application of these measures has brought about specific positive effects.

In summary, it can be seen that domestic studies revolve around analyzing the policy
responses of executives to the macroeconomic instability caused by the COVID-19 epidemic,
mainly assessing the perception of the situation. There is no long-term-oriented policy
and no empirical studies to make more specific and comprehensive estimates based on the
collected information. Unlike previous studies, in this study, we try to make estimates of
the impact of the COVID-19 pandemic on macro variables of the Vietnamese economy. At
the same time, through the DSGE model estimated by the Bayesian method, we also show
the response of variables related to monetary policy to the COVID-19 pandemic shock.

3. Methodology

3.1. Dynamic Stochastic General Equilibrium (DSGE)

From Table 1, we see that there are many methods to experimentally transmit monetary
policy to the economy, among which the DSGE model is a comprehensive assessment model
of shocks that affect macro variables.

Table 1. Summary of research on monetary policy management during the COVID-19 pandemic.

No. Author Research Objective Research Methods
Scope of Study and Research

Data

1 Zhang et al. (2021)

Empirical research on the impact of the
COVID-19 pandemic on economic
growth, government debt, income

inequality.

NK-DSGE Model China
1996Q1–2020Q3

2 Bhar and Malliaris (2021)

Modeling non-traditional monetary
policy during the global financial crisis
compared with the COVID-19 epidemic

to provide lessons for the Fed.

Markov switching model USA, 2002–2015

3 Ðord̄ević et al. (2020)

Studying the application of
non-traditional monetary policy tools at

some major central banks to draw lessons
for Serbia.

Analyze, evaluate based on
data

USA, Japan, Europe, and
some other central banks

4 Malata and Pinshi (2020)
Estimating measures in monetary policy

management aimed at blurring the
impacts of the COVID-19 pandemic.

Bayesian VAR Congo-Brazzaville, between
January 2012 and April 2020

5 Pinshi (2020)

Researching the instability caused by
COVID-19 reflected through the VIX and

WPUI indexes on the economy and
monetary policy management.

Bayesian VAR Congo-Brazzaville, between
January 2009 and April 2020

6 Aguilar et al. (2020)
Analyzing and evaluating the vigorous
measures of the European Central Bank

to the impact of the COVID-19 pandemic.

Analyze and estimate based
on data

Châu Âu,
between 2020 and February

2020

7 Cúrdia (2020)
Estimating the impact of the Fed’s

monetary policy rate cut in response to
the COVID-19 pandemic.

Dynamic term structure
models (DTSMs) USA, between 1987 and 2019

The DSGE model is based on Business Cycle Theory (see Figure 1). The real business
cycle theory suggests that business cycles are how the economy responds to shocks, in
which supply-side shocks such as labor productivity or technology shocks contribute the
most. The model also eliminates demand-side shocks, as well as the need to intervene in
the economy through short-term tools, such as fiscal policy and monetary policy. With the
assumption that prices and wages are adjusted dynamically, this model does not recognize
the effect of monetary policy on output and other macro variables. The DSGE model only
began to be developed in the 1980s after Lucas’ criticism comparing it to traditional macro-
econometric models. However, the model has received much attention from academic
researchers and policymakers at central banks, especially banks with inflation targeting.
More and more central banks of developed and developing countries are building their own
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DSGE models for economic analysis and forecasting, such as Canada’s central bank (ToTEM
model), Bank of England (BEQM model), Central bank of Chile (MAS model), Central
reserve bank of Peru (MEGAD model), ECB (NAWM model), Central Bank of Norway
(NEMO model), Central Bank of Sweden (RAMSES model), and the Fed (SIGMA model).

Figure 1. The development of DSGE model.

The paper uses the DSGE model built by the State bank of Vietnam’s Monetary
Forecasting and Statistic Department in consultation with IMF and JICA experts, which
is suitable for Vietnam’s small and open economy to estimate shocks, thereby assessing
the impact on the aggregate demand of the economy. At the micro level, the DSGE Model
comes from optimizing the interests of the actors in the economy, including consumers,
businesses, and the government. Specifically, Consumers seek to optimize utility according
to their budget and firms seek to maximize profits according to their level of technology.
Governments run the economy through the tools of monetary policy.

Moreover, we also adjusted this model based on the research of Zheng and Guo (2013).
To assess the impact of the COVID-19 epidemic on growth and monetary policy, we add
the variable covidt to the DSGE model, which represents the probability of an outbreak of
the COVID-19 epidemic. The reality of Vietnam’s economic results in 2020 has shown that
Vietnam can both control the COVID-19 pandemic well and ensure the development speed
of the economy through solutions that flexibly combine both fiscal and monetary policy.
Therefore, Vietnam’s inflation in 2020 remains stable through a series of macro measures,
and there is no sign of high inflation as in some parts of the world. This also reflects the
current situation of pandemic shock in Vietnam, which affects demand more than supply.
Therefore, in this study, we evaluate the impact of COVID-19 on economic growth as a
demand shock.

The proposed DSGE model for this study is as follows:
Equation (1) is built based on the IS curve equation for the small and open economy.

In this equation, xt is Vietnam output gap. The rest of the world is represented by ust,
which is the US output gap. The US output gap is chosen to represent the rest of the world
in the case study in Vietnam because the import–export turnover between Vietnam and
the US accounts for the largest proportion of the total import–export turnover of Vietnam.
The current output gap of Vietnam depends on future expectations (xt+1). In this model,
the SBV’s refinancing rate (rt) is expected to have a negative effect on output gap. At the
same time, current economic growth depends on future inflation (pt+1). qt is the Terms
of Trade of Vietnam. According to growth theory, current economic growth also depends
on the Terms of Trade. The impact of the COVID-19 pandemic (covidt) is expected to
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have a negative impact on the output gap. zt is a state variable, representing the shock of
technological change.

xt = xt+1 − (β1 + β2)× (rt − pt+1) + β3zt − β4(β1 + β2)Δqt+1 +
β2

β1
ust+1 − β13covidt (1)

β2 = β4(2 − β4)(1 − β1) (2)

Equation (3) is built based on the Phillips curve, in which, current inflation (pt) depends
on expectations of future inflation (pt+1) and current and future change in the output gap
of Vietnam. Moreover, unlike the traditional Phillips curve equation, as suggested by
Zheng and Guo (2013), we add the impact of current and future Terms of Trade to reflect
an open economy more precisely.

pt = β5 pt+1 + β4β5Δqt+1 − β4Δqt +
β6

β1 + β2
(xt+1 − xt) (3)

β5 =
β6

(β1 + β2)
+ 1 (4)

In this study, we assume that the central bank adjusts interest rates in response to
changes in inflation and real output. Moreover, Taylor (2000) also argues that central
banks in emerging economies should react to changes in exchange rates to improve the
effectiveness of monetary policy. Accordingly, we have the following equation:

rt = β7rt−1 + (1 − β7)(pt + xt + Δet) + urt (5)

This study also assumes that purchasing power parity (PPP) holds. Therefore, changes
in the nominal exchange rate would be expressed as:

Δet = pt − pust − (1 − β4)Δqt (6)

The remaining variables in the model include Vietnam’s Terms of Trade, technology
change, the US output gap, US inflation, and the probability of disease outbreaks. COVID-
19 is assumed to be exogenous and has an appropriate growth rate. These variables are
expressed in the following equations:

Δqt = β8Δqt−1 + εqt (7)

zt = β3zt−1 + εzt (8)

ust = β12ust−1 + εust (9)

pust = β10 pust−1 + εpust (10)

urt = β11urt−1 + εut (11)

covidt = β14covidt−1 + εcovidt (12)

where:

xt: Vietnam output gap
rt: Refinancing rate of the State bank of Vietnam
pt: Inflation rate of Vietnam
et: USD to VND exchange rate
ust: US output gap
qt: Terms of Trade of Vietnam
pust: Inflation rate of US
covidt: Probability of outbreak of COVID-19
εqt, εzt, εust, εpust, εut, εcovidt: Shocks
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In equations from (1) to (12), the main equations of the DSGE model include: (i) Equa-
tion (1) is the equation of the line IS, the aggregate demand equation, xt in (1) is the unobserved
control variable in the model, which represents GDP (output gap is the difference between
actual GDP and its potential output). Equation (3) is the Phillips curve equation representing
the relationship between inflation and GDP. Equation (5) is an interest rate equation based on
Taylor’s Rule. Equation (6) is the exchange rate equation.

3.2. Estimators of DSGE

Some estimators of DSGE can be mentioned as: (i) Calibration and parameter esti-
mation, (ii) Generalized Method of Moments estimation of equations (GMM); (iii) Max-
imum Likelihood Estimation (MLE); (iv) Impulse response matching Estimation; and
(v) Bayesian Estimation.

A review of related studies shows that the DSGE models are mostly estimated by the
Maximum Likelihood Estimation—MLE—in previous studies. However, the limitation
on the time series size of the variables affects the estimation of the parameters in the
DSGE model by the MLE method. To overcome this limitation, we use the Bayesian
method to estimate the DSGE model with the Vietnamese economy. In addition to the
observed data, the Bayesian method also uses the a priori information of the parameters
in the model obtained from previous studies. This information is expressed as a priori
distribution. Following this, the Bayesian method combines the observed data with the a
priori distribution to create the posterior distribution of the parameters in the model. This
posterior distribution contains all the information about the parameters in the DSGE model.
Therefore, this estimation method overcomes the data limitation of the time series in the
DSGE model.

In the scope of this paper, the authors use data collected from the International
Monetary Fund (IMF) with quarterly data for the period of 1996–2020. The results from
the DSGE model built for the Vietnamese economy show the transmission effects of macro
factors on the economy, especially the impact of the COVID-19 pandemic on Vietnam’s
growth and monetary policy during the epidemic period from the end of 2019 until the end
of 2020. In addition, we also analyzed the current situation of monetary policy management
of the State Bank of Vietnam, in order to have empirical evidence to better explain monetary
policy management before and during the epidemic outbreak.

4. Results

4.1. Research Context

The COVID-19 pandemic has had a huge impact on most countries around the world.
Economic growth in many countries around the world has been significantly reduced since
the outbreak of the pandemic. Therefore, the central banks of countries have come up with
many policies to respond to the pandemic situation.

The State Bank of Vietnam has made quite detailed reports on monetary policy imple-
mentation, especially timely responses to the COVID-19 pandemic. Some typical activities
can be summarized as follows (SBV 2020):

Promptly direct credit institutions to review customer situations, assess the im-
pact of the COVID-19 epidemic on customers, and develop customer support scenarios
when necessary.

Organize a conference to connect six key economic regions between banks and busi-
nesses to listen to opinions directly.

Direct credit institutions to take advantage of internal financial resources to implement
programs, such as salary cuts, no dividends, cost reduction, profit reduction, etc., to support
customers. Credit institutions have carried out debt restructuring, interest rate exemptions
and reductions, new loans with preferential interest rates, exemption and reduction of
payment fees, etc.

Implement credit growth and provide capital on time to the economy:

234



Economies 2022, 10, 159

• SBV actively adjusted to increase credit growth in a few priority areas, directed credit
institutions to study internal processes to reduce loan procedures, increase information
technology applications, and increase loans unsecured by assets, etc.

• Implemented specific credit policies for the export and agriculture sectors.
• Promoted credit to poor households and policy beneficiaries.

Improve the business environment in the monetary and banking sector as part of the
state administrative reform program. Increase the application of online public services and
processing through the network environment. The year 2020 is the 5th consecutive year
that the State Bank of Vietnam leads the PAR index ranking.

The scheme to restructure credit institutions associated with bad debts has been
drastically implemented.

Promote the development of non-cash payments, develop e-banking, apply the
achievements of the industrial revolution 4.0, but still ensure safety, security, and con-
fidentiality. Research and supplement legal regulations related to digital banking and
online banking services . . .

Actively, prudently and flexibly implement through monetary policy tools:

• For interest rates: in 2020, interest rates have been adjusted three times with a total
reduction of about 1.5–2% to support liquidity and create conditions for credit insti-
tutions to access financial capital from SBV at low cost, reducing the ceiling interest
rate of VND deposits by 0.6–1% for terms of less than 6 months, and reducing the
ceiling interest rate of VND short-term loans by 1.5% for priority sectors. All of these
interest rate reductions are aimed at helping credit institutions reduce costs, creating
conditions for businesses and people to access capital at a low cost.

• For exchange rates: continue to operate the exchange rate tool flexibly, actively com-
municate, monitor exchange rate movements, and announce the central exchange
rate daily, ready to intervene to stabilize the market. By the end of 2020, the central
exchange rate remains at 23,131 VND/USD, ensuring stability in the foreign currency
market, and supplementing the state’s foreign exchange reserves.

Thus, in addition to some administrative measures, such as guiding credit institutions
to implement measures to support businesses and people, in 2020, SBV has operated
through conventional monetary policy tools, such as interest rates and exchange rates,
while unconventional monetary policy tools have not been used much.

Nguyen Minh Cuong (Nguyen Minh Cuong 2021), ADB’s chief economist in Viet-
nam, in his article affirmed Vietnam’s success in 2020, with economic growth reaching
2.91%, while many countries have negative economic growth. The article made insightful
comments related to the monetary policy implementation of the State Bank of Vietnam in
2020, thereby recommending some notes for 2021. The analysis of the article also shows
the timely flexible responses and certain achievements of the State Bank of Vietnam in
monetary policy management.

4.2. Description of the Variables in the Model

The study used quarterly data for the period 1996Q1–2020Q4, including 100 observa-
tions. The variables in the DSGE model include the refinancing interest rate of SBV (r), the
inflation rate of Vietnam (p), the USD/VND exchange rate (e), and Terms of Trade (q). In
addition to the above variables, for the DSGE model to consider the impact of the rest of
the world on Vietnam, we also include the variable (us) representing the output gap of the
US and the variable (pus) representing US inflation. Descriptive statistics of the variables in
the model are presented in Table 2.
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Table 2. Descriptive statistics.

Variable Obs Mean Std. dev. Min Max

r 100 7.85 3.53 4.00 18.90

p 100 1.44 1.86 −1.87 8.94

e 100 17,805.92 3702.64 11,013.00 23,235.00

q 100 104.11 3.28 94.27 110.71

us 100 −1.17 2.11 −10.08 2.14

pus 100 0.20 0.31 −1.01 0.85

Figure 2 shows the fluctuations of the refinancing interest rate, Vietnam’s inflation, and
the US output gap from the first quarter of 1996 to the fourth quarter of 2020. Accordingly,
visually, the refinancing interest rate fluctuates in the same direction as inflation, represent-
ing the response of monetary policy. Except for the period of the COVID-19 outbreak from
the end of 2019, the US output gap fluctuated inversely with Vietnam’s refinancing interest
rate and inflation during the study period before the epidemic outbreak.

Figure 2. Movements of refinancing interest rate, inflation in Vietnam, and the output deviation of
the US in the period from 1996Q1 to 2020Q4.

Figure 3 shows the relationship between these variables before and during the COVID-
19 outbreak. Specifically, the orange points represent the value pairs of the variables of
Vietnam’s refinancing interest rate, Vietnam’s inflation, and the US output gap during the
COVID-19 outbreak period, while the blue points represent pairs of these variables in the
period before the outbreak. Figure 3 shows the orange points evenly distributed in the
lower and left quadrants of the graph. This result shows that, during the epidemic outbreak
period, the value pairs of the variables of Vietnam’s refinancing interest rate, Vietnam’s
inflation, and the US output gap all received lower values than before. This result indicates
the simultaneous decrease of the variables of Vietnam’s refinancing interest rate, Vietnam’s
inflation, and the US output gap during the outbreak period.
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Figure 3. Correlation between Vietnam’s refinancing interest rate, inflation, and US output gap before
and during the COVID-19 outbreak.

For the DSGE model’s parameter estimation results to be reliable, the time series in the
DSGE model must be stationary. Therefore, we perform the Dickey–Fuller test to evaluate
the stationarity of the time series in the model. The test results are presented in Table 3:

Table 3. Dickey–Fuller Test.

Variable Test Statistic MacKinnon Approximate p-Value
Dickey–Fuller Critical Value

1% 5% 10%

r −3.249 0.0173 −3.511 −2.891 −2.58

p −5.407 0.0000 −3.511 −2.891 −2.58

us −3.01 0.0340 −3.511 −2.891 −2.58

e −1.316 0.6219 −3.511 −2.891 −2.58

q −2.143 0.2274 −3.511 −2.891 −2.58

pus −9.931 0.0000 −3.511 −2.891 −2.58

de −10.195 0.0000 −3.513 −2.892 −2.581

dq −7.397 0.0000 −3.513 −2.892 −2.581

The Dickey–Fuller test results show that the variables of refinancing interest rate of the
State Bank of Vietnam (r), inflation of Vietnam (p), output gap of the US (us), and inflation
of America (pus) all stop at the original string. However, the USD/VND exchange rate (e)
and Terms of Trade (q) stop at the first difference. Therefore, we use the first difference of
the two variables instead of the original series when estimating the DSGE model.

Next, we use the correlation coefficient matrix to consider the correlation between the
variables in the research model. Figure 4 shows that the correlation coefficient between the
pairs of variables in the model ranges from −0.32 to 0.36. Thus, the variables in the model
have a low correlation with each other. This result also shows that multicollinearity does
not occur in the research model.
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Figure 4. Correlation matrix between variables in the model.

4.3. The Prior Distributions of the Parameters in the DSGE Model

An important problem in the Bayesian method is determining the appropriate prior
distributions for the parameters in the model. In this study, we determine the prior distribu-
tions for the parameters in the DSGE model based on the research of Zheng and Guo (2013),
specifically as shown in Table 4:

Table 4. The prior distributions of the parameters in the model.

Parameter Interpretation
Density
Function

Para (1) Para (2)

β1 Intertemporal substitution elasticity Beta 0.50 0.20

β3 AR (1) for technology shock Beta 0.50 0.20

β4 Degree of openness Beta 0.25 0.05

β6 Inflation–output trade-off Gamma 0.50 0.25

β7 Interest rate smoothing parameter Beta 0.50 0.20

β8 AR (1) for terms of trade shock Beta 0.50 0.20

β10 AR (1) for the US inflation shock Beta 0.50 0.20

β11 AR (1) for the interest rate Normal 2.00 2.00

β12 AR (1) for the US output gap shock Beta 0.50 0.20
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Table 4. Cont.

Parameter Interpretation
Density
Function

Para (1) Para (2)

β13
Persistence of pandemic probability shock

in the output gap Beta 0.70 0.10

β14 AR (1) for the pandemic probability shock Normal 0.0822 0.0016

σz Std. dev. of technology shock Inverse
gamma 0.01 0.01

σdq Std. dev. of terms of trade shock Inverse
gamma 0.01 0.01

σu Std. dev. of the monetary policy shock Inverse
gamma 0.01 0.01

σpus Std. dev. of the US inflation shock Inverse
gamma 0.01 0.01

σm Std. dev. of output gap shock Inverse
gamma 0.01 0.01

σcovid
Std. dev. of the pandemic probability

shock
Inverse
gamma 0.01 0.01

The prior distributions of the parameters related to the impact of the COVID-19 epi-
demic in the DSGE model are proposed by us according to the study of Zhang et al. (2021).
Specifically, the parameter β13 representing the impact of COVID-19 on the output gap has a
prior distribution of Beta (0.7, 0.1). Meanwhile, the parameter β14 represents the probability
that the outbreak has a prior distribution of Normal (0.0822, 0.0016). In the past, countries
have been racing to produce vaccines to prevent the spread of the COVID-19 pandemic. In
addition, vaccination rates have increased in most countries and continents. Therefore, in
this study, we believe the outbreak probability is 8.22% as suggested by Zhang et al. (2021).
Moreover, the selection of the outbreak probability of 8.22% is also based on the geographi-
cal similarity between the two neighboring countries. More specifically, Vietnam and China
are also two countries with similar political institutions. Therefore, the response of two
countries with the same institutions to the risk of disease may be similar.

Finally, we propose an inverse-gamma distribution (0.01, 0.01) for all standard devia-
tion parameters in the model.

4.4. The Posterior Distributions of the Parameters in the DSGE Model

Bayesian analysis is used by us with the Metropolis–Hastings algorithm. The size of
MCMC sequences corresponding to the parameters is 15,000, of which 2500 samples are
removed in the Burn-in phase. Thus, the size of MCMC sequences corresponding to the
parameters to form the posterior distribution is 12,500. The results of the DSGE model
estimation by Bayesian method are presented in Table 5:

Table 5. Estimation results of DSGE model by Bayes method.

Parameter Interpretation Mean Std. dev. MCSE Median [95% Cred. Interval]

β1 Intertemporal substitution elasticity 0.3859 0.0004 0.0001 0.3857 0.3855 0.3869

β4 Degree of openness 0.9700 0.0043 0.0012 0.9698 0.9632 0.9766

β3 AR (1) for technology shock 0.8577 0.0003 0.0001 0.8577 0.8571 0.8581

β13
Persistence of pandemic probability shock in

the output gap 0.9623 0.0003 0.0001 0.9623 0.9618 0.9627

β6 Inflation–output trade-off 0.0979 0.0027 0.0008 0.0983 0.0933 0.1021

β7 Interest rate smoothing parameter 0.9204 0.0012 0.0003 0.9205 0.9184 0.9222

β8 AR (1) for terms of trade shock 0.9240 0.0004 0.0001 0.9239 0.9234 0.9246

239



Economies 2022, 10, 159

Table 5. Cont.

Parameter Interpretation Mean Std. dev. MCSE Median [95% Cred. Interval]

β11 AR (1) for the Interest rate −0.3409 0.0034 0.0009 −0.3408 −0.3463 −0.3355

β10 AR (1) for the US inflation shock 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

β12 AR (1) for the US output gap shock 0.5210 0.0019 0.0005 0.5209 0.5182 0.5241

β14 AR (1) for the pandemic probability shock −0.1419 0.0120 0.0033 −0.1408 −0.1616 −0.1234

σz Std. dev. of technology shock 0.0002 0.0001 0.0000 0.0002 0.0001 0.0003

σdq Std. dev. of terms of trade shock 1.0873 0.0005 0.0001 1.0875 1.0863 1.0879

σu Std. dev. of the monetary policy shock 1.4265 0.0010 0.0003 1.4262 1.4251 1.4282

σpus Std. dev. of the US inflation shock 2.7875 0.0172 0.0047 2.7861 2.7601 2.8161

σm Std. dev. of output gap shock 1.7278 0.0004 0.0001 1.7278 1.7270 1.7285

σcovid Std. dev. of the pandemic probability shock 1.4851 0.0012 0.0003 1.4845 1.4833 1.4877

Sample: 1996q2 to 2020q4; MCMC iterations: 15,000; Burn-in: 2500; MCMC sample size: 12,500

Table 5 shows that the 95% confidence intervals of the parameters are clearly in the
positive or negative range; none of the 95% confidence intervals contain the value 0. With
Equation (1), the parameter β1 takes a positive value (since the 95% confidence interval of
this parameter is in the positive range). Moreover, the parameter β2 calculated according to
Equation (2) receives a positive value. Therefore, an increase in the refinancing interest rate
harms the output gap. At the same time, expectations of rising inflation in the future widen
the current output gap, by boosting current consumption with greater purchasing power.
The parameter β3 has a positive value (since the 95% confidence interval of this parameter
is in the positive range), indicating that technological growth affects the increasing output
gap. In addition, the research results also show that the output gap of the US has a positive
impact on the output gap of Vietnam. Therefore, the US economic growth also has a
positive impact on Vietnam’s economic growth.

Table 5 also shows that the coefficient β6
β1+β2

in Equation (3) has a positive value. Thus,
future growth expectations increase current inflation by boosting current consumption.
With Equation (5), the coefficient (1 − β7) takes a positive value, the 95% confidence interval
of parameter β7 has an upper-bound value less than 1. Therefore, the increase in output gap
and inflation leads to the SBV’s response through an increase in the refinancing interest rate.

The above arguments help us explain the impact of the COVID-19 epidemic on eco-
nomic growth and monetary policy. Specifically, the impact of the COVID-19 epidemic on
the output gap is expressed through the parameter β13. Table 5 shows that the parameter
β13 has a positive value (since the 95% confidence interval of this parameter is in the
positive range). Thus, the probability of an outbreak of the COVID-19 epidemic negatively
affects the output gap. Holding other factors constant, as above mentioned, a decrease in
the output gap reduces inflation. At the same time, monetary policy immediately responds
to this situation by reducing the refinancing interest rate by the SBV.

The more specific effects of the transmission channel analyzed above are measured
through the results of the impulse–response function shown below.

4.5. The Impulse–Response Function

The state–space form allows us to trace the path of control or state variable in response
to a shock to a state variable. This path is called an impulse–response function (IRF), a
complete set of impulse responses of variables to each shock.

The state variable covid represents the probability of an outbreak of COVID-19. A
shock to the variable covid would indicate an increased risk of disease outbreaks, and the
IRF finds out how this shock causes temporary effects on the output gap, inflation, and the
refinancing interest rate. Figure 5 shows that a shock of one standard deviation increase
(about 1.49% increase in the probability of a COVID-19 outbreak) to the state variable covid
immediately reduces the output gap by 0.94%; however, this effect only lasts for 1 quarter,
and the output gap then increases again. Meanwhile, refinancing interest rate, inflation,
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and exchange rate changes also have an immediate decline in response to this shock, but
the magnitude of the reduction is relatively small.

Figure 5. The response of Vietnam’s output gap, refinancing interest rate, inflation, and exchange
rate changes to the shock of the COVID-19 outbreak.

Figure 6 shows the response of Vietnam’s output gap, refinancing interest rate, infla-
tion, and exchange rate changes to a monetary policy change shock. The state variable u
models monetary policy changes that occur in the refinancing interest rate for reasons other
than inflation, output gap, and changes in the exchange rate. A shock to u is an unexpected
increase in interest rates and the IRF finds out how this shock affects the variables in the
model. A shock of one standard deviation increase in the state variable u causes the interest
rate to increase immediately by about 1.12%, and this effect lasts for 6 quarters before
disappearing. An increase in refinancing interest rate leads to a sharp decrease in the
output gap, about 3.15%, and a slight decrease in inflation, about 0.3%. This result also
shows that inflation seems to be less sensitive to the policy interest rate.

The response of Vietnam’s output gap, refinancing interest rate, inflation, and exchange
rate changes to a technology change shock are shown in Figure 7. The state variable z
models the rate of technology change and is considered an exogenous variable in the growth
model. A shock that increases by one standard deviation of the state variable z causes the
output gap to increase immediately, while the other variables have almost no response. The
results are consistent with many previous studies that suggest that technological change
has a positive impact on economic growth. However, it is worth mentioning here that the
increase, although lasting for 6 quarters, is relatively small. This result reflects that the
economy’s ability to absorb technology is very low.
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Figure 6. Response of Vietnam’s output gap, refinancing interest rate, inflation, and exchange rate
changes to a monetary policy change shock.

Figure 7. Response of Vietnam’s output gap, refinancing interest rate, inflation, and exchange rate
changes to technology change shock.
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The specific arithmetical responses of Vietnam’s output gap and inflation to the
probability shocks of the COVID-19 outbreak, monetary policy, and technological changes
are shown in Table 6.

Table 6. The response of Vietnam’s output gap and refinancing interest rate to the shocks of the
COVID-19 outbreak, changes in monetary policy, and changes in technology.

Response x r

Impulse Step irf Lower Upper irf Lower Upper

COVID

0 −0.9400 −0.9506 −0.9291 −0.0889 −0.0895 −0.0883

1 0.3637 0.3508 0.3773 −0.0470 −0.0486 −0.0455

2 0.1028 0.0911 0.1136 −0.0333 −0.0340 −0.0328

3 0.0892 0.0872 0.0914 −0.0221 −0.0227 −0.0216

4 0.0569 0.0542 0.0595 −0.0149 −0.0152 −0.0145

5 0.0386 0.0370 0.0402 −0.0100 −0.0102 −0.0097

6 0.0259 0.0246 0.0270 −0.0067 −0.0069 −0.0065

7 0.0174 0.0165 0.0181 −0.0045 −0.0046 −0.0044

8 0.0116 0.0111 0.0122 −0.0030 −0.0031 −0.0029

r

0 −3.1536 −3.1869 −3.1132 1.1235 1.1227 1.1243

1 −1.8372 −1.8595 −1.8088 0.3708 0.3656 0.3754

2 −1.3278 −1.3468 −1.3040 0.3794 0.3779 0.3810

3 −0.8585 −0.8713 −0.8421 0.2100 0.2088 0.2111

4 −0.5871 −0.5971 −0.5744 0.1561 0.1552 0.1571

5 −0.3901 −0.3974 −0.3811 0.0996 0.0991 0.1003

6 −0.2631 −0.2685 −0.2564 0.0686 0.0680 0.0692

7 −0.1761 −0.1800 −0.1713 0.0454 0.0450 0.0459

8 −0.1183 −0.1211 −0.1148 0.0307 0.0303 0.0311

z

0 0.0004 0.0002 0.0007 0.0000 0.0000 0.0001

1 0.0003 0.0001 0.0004 0.0001 0.0000 0.0001

2 0.0001 0.0001 0.0002 0.0001 0.0000 0.0001

3 0.0001 0.0000 0.0001 0.0001 0.0000 0.0001

4 0.0000 0.0000 0.0001 0.0001 0.0000 0.0001

5 0.0000 0.0000 0.0000 0.0001 0.0000 0.0001

6 0.0000 0.0000 0.0000 0.0001 0.0000 0.0001

7 0.0000 0.0000 0.0000 0.0001 0.0000 0.0001

8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

5. Conclusions and Recommendations

With the analysis from the DSGE model, combined with the epidemic situation and
information on the macro indicators on monetary policy implementation of the State
Bank of Vietnam in 2020, we can see that the analysis results from the DSGE model are
quite consistent with the real situation, and there is strong empirical evidence that the
effectiveness of the SBV’s monetary policy implementation in the past has adapted to the
new normal. From a review of previous studies, combined with analysis of model results
and the current situation, some recommendations are made for the State Bank of Vietnam
as follows:

First, the results have shown a shock of one standard deviation increase (about 1.49%
increase in the probability of a COVID-19 outbreak) to the state variable COVID-19 im-
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mediately reduces the output gap by 0.94%. Moreover, refinancing interest rate, inflation,
and exchange rate changes also have an immediate decline in response to this shock, but
the magnitude of the reduction is relatively small. It is clear that policymakers have learnt
a lot from past crises. Therefore, the administration of monetary policy has been more
cautious in reducing interest rates. In the near future, policymakers must study the impact
of the pandemic on the economy in order to have timely supportive policies that ensure
the economy’s safety and not lead to high inflation.

Second, an increase in the refinancing interest rate leads to a sharp decrease in the
output gap, about 3.15%, and a slight decrease in inflation, about 0.3%. This result also
shows that inflation seems to be less sensitive to the policy interest rate. Moreover, empirical
studies on the impact of the COVID-19 epidemic all show that unconventional monetary
policy tools can be effective promptly, so these tools should be considered more by the State
Bank of Vietnam.

Third, in the long run, measures to reduce interest rates and support credit may lead to
a local excess of capital in some areas, without flowing into the production sector, possibly
causing further economic consequences, such as inflationary pressure and asset bubbles, etc.

Therefore, in addition to the monetary policy tools being implemented, the inspec-
tion and supervision of managers also need to be regular and continuous, creating a
synchronous macro support system, in coordination with other macro policies of the
government that are harmonized, aiming at stabilizing and recovering the economy.
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Notes

1 New Keynesian Dynamic Stochastic General Equilibrium model.
2 Core personal consumption expenditures (PCE) price inflation.
3 Effective funds rate.
4 According to Friedman, a model is applicable even if the assumptions of the model do not necessarily reflect reality. A model

is a representation of a concept that reflects some aspect of reality. The variables in the model can be a connected set of some
representative data, whereby the model results can be used to predict, or the model can produce a prediction that we can test. So
the model is like a tool; we can use it and, if it works, it is useful. We cannot have a precise set of assumptions about the behavior
of economic agents.

5 The report was made part of a collaborative research project between scientists from the National Economics University and
Japan International Cooperation Agency experts.
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Abstract: The development of tourism is associated with numerous risks that have a direct and
indirect impact on the realization of tourist and recreational potential. In recent years, in addition
to internal risks, the importance of external environmental risks (geopolitical and epidemiological)
has increased. The COVID-19 pandemic is one of the foremost of these risks, and its effects on
the development of regional tourism demands attention. The purpose of the study is to estimate
the level of tourist and recreational potential of cross-border regions of the Russian Federation
and Kazakhstan, and the possible risks during the COVID-19 pandemic. After the breakup of the
USSR, one of the longest land borders in the world was established between Russia and Kazakhstan.
The geographical scope of the study includes 12 constituent entities of the Russian Federation and
7 regions of Kazakhstan. Information posted on statistical portals, data from geographical atlases,
and specialized websites of the executive authorities were used as the materials for the study. The
tourist and recreational potential of the regions of the Russian Federation and Kazakhstan was
estimated by the scorecard method, with the assignment of weight coefficients to indicators included
in four main clusters: Natural Factors, Cultural and Historical Factors, Social and Economic Factors,
and Infrastructure Support of Tourism. Additionally, the experience of studying risks associated
with tourism development during the pandemic was summarized. The conclusions reached are
indicative of different levels of tourism and recreational potential in cross-border regions of the
Russian Federation and Kazakhstan, and the inconsistency of the industry’s structure. It was found
that the COVID-19 pandemic had increased the number of risks for the realization of tourism and
recreational potential, which must be taken into account when making management decisions. The
authorities of cross-border regions can use the results of the research to adjust tourism policy under
the current restrictions and increased global risks. The application of mechanisms and methods of
territorial planning and management will depend on the level of tourism and recreational potential.
For regions with high and above-average potential, the emphasis should be on participation in
federal projects, the development of cluster initiatives, and the application of a diversification strategy.
Regions with medium and low potential should focus on the domestic tourist flow, develop inter-
regional cooperation, and focus on the strategy of gaining a competitive advantage.

Keywords: tourist and recreational potential; border areas; tourism; state support measures; COVID-
19 pandemic
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1. Introduction

Many factors affect tourism development in the cross-border region of Russia and
Kazakhstan (Mamraeva and Tashenova 2020). The fundamental condition for attracting
tourists is the existing tourist potential of the territory. National and local authorities
significantly affect the success of territorial tourism resource use. Tourism development
in transboundary regions has positive and negative features: the attraction of tourists
from neighboring countries, opportunities to sell tourist products in the international and
domestic markets, and the need to form an information infrastructure, so it is important to
consider that the type of borders may change. For example, because of the USSR’s collapse
in 1991, the regional borders between republics became national borders. This study
considers the advantages of tourism industry development in the context of preserved ties
between the authorities and the populations of cross-border regions. Russian tourists are
also attracted by the fact that most of Kazakhstan’s population speaks Russian.

The authors used modeling to study the region’s potential tourism implementation
to increase the certainty of actions (including by public authorities) (Ivanova et al. 2020;
Volodin et al. 2019). In addition, the authors used various model types to assess the
parameters of enterprises and to study the peculiarities of the development of different
industries and individual economic processes (Rodionov et al. 2020; Boldyrev et al. 2019;
Aletdinova and Bakaev 2019; Chernogorskiy et al. 2018). The use of modeling is necessary
for forecasting crisis conditions (Borovkov et al. 2020; Toroptsev et al. 2019). Authors
usually use models in the study of tourism types (Tanina et al. 2020) and tourism potential
of a territory (Mamraeva and Tashenova 2020).

The activities of tourism organizations and developers in a territory are significantly
affected by diverse types of risks. In addition to internal risks related to the activities of
an enterprise or industry itself, the development of globalization has increased external
risks to the environment, also affecting tourism (Nikolova et al. 2017; Lee et al. 2021a; Istiak
2021; Dimopoulos et al. 2021; Vidishcheva et al. 2020; Sikarwar 2021; Pérez-Rodríguez and
Santana-Gallego 2020). The COVID-19 pandemic has proved that the impact of epidemio-
logical risks at the global, national, and regional levels was previously underestimated. The
pandemic has affected many economic indicators, including investment in certain regions
and their attractiveness as tourist destinations (Rodionov et al. 2021). In fact, tourism has
become one of the most affected industries.

This paper aims to assess the current tourism and recreational potential (TRP) of the
cross-border regions of Russia and Kazakhstan, and the risks these regions faced during
the COVID-19 pandemic. We will complete the following tasks: determine the value of TRP
in the cross-border areas of Russia and Kazakhstan, construct a multilayer map based on
the assessment results, and identify and analyze the risks of tourism development in the
territories considered in the paper.

2. Literature Review

In this study, the authors considered the specific impact of the COVID-19 pandemic
on tourism in the cross-border regions of Kazakhstan and Russia. Studies of organizations
operating in boundary zones are relatively rare (Shneider et al. 2020; Leukhina et al. 2020).

Cross-border tourism has the following features:

- Forms a necessary part of the process of achieving sustainable development goals in
the EU Cross-Border Cooperation (CBC) model;

- Contributes to the implementation of sustainable development goals to a greater extent
than national tourism programs, which should be considered in the development of a
destination;

- Requires integrated management because cross-border regions have a more complex
structure;

- Has the ability to implement joint marketing strategies to increase tourist flow;
- Primarily performs the integrative function of cultural tourism;
- Includes unique types of tourism, such as smuggling tourism;
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- Has different degrees of tourist flow penetration into internal territories;
- Should be ready to reorient activities to the domestic market in situations of significant

reduction in tourist flow from abroad;
- Has faster recovery time in the post-pandemic era than other tourism sectors.

Currently, there are few studies based on the use of simulation to estimate the impact
of the pandemic on tourism in terms of the realization of an area’s tourism potential.
Most of the published works concern risk perception, changes in the behavior of tourists,
or the impact of the COVID-19 pandemic on the tourism industry of a particular area.
Among the studies, the following models can be noted: collective risk (Chica et al. 2021),
estimation of risks and vulnerability of the economy during COVID-19 (Arbulú et al. 2021),
perception of health risks in tourism (Godovykh et al. 2021), perception of the COVID-19
risk when visiting national parks (Park et al. 2022), the relations between perceived risk
and willingness to pay for additional safety measures due to the COVID-19 pandemic
(Sánchez-Cañizares et al. 2021), the impact of COVID-19 on tourist behavior (Xu et al.
2021), predictors of perceived travel risks (Teeroovengadum et al. 2021), dependence of
a company’s value on information about the need for social distancing in the hospitality
and tourism industry (Im et al. 2021), and changes in risk perception after the COVID-19
pandemic (Chan 2021).

Restrictions imposed due to a need to ensure further travel safety have raised the
risks for tourism (Rudyanto et al. 2021; Ruiz-Sancho et al. 2021; Matiza and Slabbert 2022;
Tseng et al. 2021; Cheng et al. 2022; Lee et al. 2021a; Łapko et al. 2021; Rather 2021). The
tourist flow to almost all countries and regions has decreased, especially in areas with
insufficiently realized tourism potential (Lee et al. 2021a; Wu 2021; Shahzad et al. 2022).
However, in some areas, tourist flow has decreased to a lesser degree due to the influx of
domestic tourists (Joo et al. 2021; Matiza and Slabbert 2022; Zhu and Deng 2020; Wang
et al. 2021). That said, it is necessary to consider the behavior of local residents, who fear
an increased risk of COVID-19 infection when tourists visit their destinations (Woosnam
et al. 2021). The studies conducted show that the impact of the pandemic on tourism has
been more destructive than that of previous, mainly economic, crises (Škare et al. 2021).
To ensure the realization of the tourist potential of an area, state authorities need to take
significant measures to increase tourist flows and to ensure the financial stability of tourism
organizations (Villacé-Molinero et al. 2021; Grech et al. 2020; Chan 2021).

3. Materials and Methods

The methodology for estimating the tourism and recreational potential of the areas of
the Republic of Kazakhstan (RK) and the Russian Federation (RF) includes 9 key stages:

1. Identification of clusters and estimation indicators.

- Cluster 1—Natural Factors (11): average temperature in January, ◦C; average temper-
ature in July, ◦C; average annual precipitation, mm; period of seasonal snow cover,
days; absolute elevation of terrain relief, m; number of lakes (large, more than 100 sq.
km), units; number of rivers (large, over 500 km), units; number of protected areas,
units; number of protected plant species, units; number of protected animal species,
units; number of natural monuments (of republican significance), units.

- Cluster 2—Cultural and Historical Factors (11): number of historical and cultural
monuments (of republican significance), units; number of archaeological monuments
(of republican significance), units; number of monuments of urban planning and
architecture (of republican significance), units; number of museums, units; number
of theaters, units; number of zoos (including petting zoos), units; number of concert
organizations, units; number of circuses, units; number of libraries, units; number of
movie theaters, units (including those with 2–7 screens); number of entertainment and
recreational parks, units.

- Cluster 3—Social and Economic Factors (4): consumer product retail chains, quantity;
number of trade markets, units; density of railway tracks, km per 1000 sq. km; length
of public hard-surfaced motor roads, km.

249



Economies 2022, 10, 201

- Cluster 4—Infrastructure Support of Tourism (10): number of exercise and sports
facilities (including number of ski resorts, rowing clubs, sports arenas, etc.), units;
number of primary wellness tourism facilities (sanatorium-and-spa resorts, specialized
medical centers, etc.), units; number of five-star hotels, units; number of four-star
hotels, units; number of three-star hotels, units; number of accommodations without
category, as well as one- and two-star hotels, units; hotel room capacity, units; number
of airports, units; number of tourism firms and tour operators, units; headcount of
workers in the tourism sector, in thousands.

It should be noted that when calculating the TRP of RF regions bordering the Republic
of Kazakhstan, an indicator such as ‘Number of Monuments of Urban Planning and
Architecture (of republican significance), units,’ has not been used, because since 2013, they
have not been accounted for under this approach; these sites are considered in the category
‘Cultural Heritage Sites.’ It should also be noted that the values for the parameter ‘Number
of Zoos’ have been used without taking petting zoos into account.

2. Correlation of weight coefficients with TRP estimation indicators obtained on
the basis of an expert estimation conducted by the authors (Mamraeva and Tashenova 2020)
when developing the basic methodology underlying this paper. Experts in tourism and
recreational geography, representatives of the tourism services market (travel agents and
tour operators), and officials from government agencies served as experts. The parameters
were estimated using a 5-point scale, where 1 was the minimum and 5 was the maximum
score.

3. Calculation of the average country value (ACV) for each indicator, with the
exception of the average temperature in January, the average temperature in July, the
average annual precipitation, the period of seasonal snow cover, and the absolute elevation
of the terrain relief.

4. Attainment of relative values by dividing the indicator’s initial value in the

context of previously identified clusters by ACV.

5. Assignment of 0.1 and 2 to the obtained relative value based on the TRP estima-

tion indicator system (Tourist and Recreation Potential) estimation indicators (Table 1).

Table 1. System of TRP Area Estimation Indicators *.

Indicator Name
Scores Weight

Coefficient
**

0 1 2

NF (Natural
Factors)

Average temperature in January, ◦C 0–(−8)
and (−25)

(−19)–
(−14) (−9)–(−18) 0.06

Average temperature in July, ◦C 11–15 16–19 20–25 0.06

Average annual precipitation, mm 600–800 400–600 300–400 0.05

Period of seasonal snow cover, days 0–140 140–160 More than 160 0.07

Absolute elevation of the terrain relief, m 0–500 500–1000 More than 1000 0.12

Number of lakes (large, more than 100 sq. km),
units No 1.3≤ More than 1.3 0.12

Number of rivers (large, more than 500 km),
units No 1.2≤ More than 1.2 0.12

Number of SPNRs (Specially Protected Natural
Reservations), units No 1.4≤ More than 1.4 0.13

Number of protected plant species, units No 1.0≤ More than 1.0 0.06

Number of protected animal species, units No 1.4≤ More than 1.4 0.08

Number of natural monuments)
(of republican significance), units No 1.4≤ More than 1.4 0.14
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Table 1. Cont.

Indicator Name
Scores Weight

Coefficient
**

0 1 2

CHF (Cultural
and Historical

Factors)

Number of historical and cultural monuments
(of republican (federal) significance), units No 2.0≤ More than 2.0 0.13

Number of archaeological monuments (of
republican (federal) significance), units No 2.0≤ More than 2.0 0.13

Number of monuments of urban planning and
architecture (of republican (federal)

significance), units
No 1.5≤ More than 1.5 0.12

Number of museums, units No 1.8≤ More than 1.8 0.12

Number of theaters, units No 1.7≤ More than 1.7 0.08

Number of zoos (including petting zoos), units No 1.5≤ More than 1.5 0.08

Number of concert organizations, units No 1.4≤ More than 1.4 0.06

Number of circuses, units No 1.4≤ More than 1.4 0.08

Number of libraries, units No 1.0≤ More than 1.0 0.03

Number of movie theaters, units (including
those with 2–7 screens) No 1.2≤ More than 1.2 0.05

Number of entertainment and recreation parks,
units No 1.8≤ More than 1.8 0.12

SEF (Social and
Economic Factors)

Consumer product retail chains, quantity No 1.2≤ More than 1.2 0.17

Number of trade markets, units No 1.1≤ More than 1.1 0.16

Density of railway tracks, km per 1000 sq. km No 1.6≤ More than 1.6 0.33

Length of public hard-surfaced motor roads,
km No 1.7≤ More than 1.7 0.34

IST
(Infrastructure

Support of
Tourism)

Number of physical culture and sports
facilities (including: number of ski resorts,

rowing clubs, sports arenas, etc.), units
No 2.0≤ More than 2.0 0.13

Number of primary wellness tourism
facilities—sanatorium-and-spa resorts,

specialized medical centers, etc.
No 1.9≤ More than 1.9 0.13

Number of 5-star hotels, units No 1.1≤ More than 1.1 0.09

Number of 4-star hotels, units No 1.1≤ More than 1.1 0.08

Number of 3-star hotels, units No 1.6≤ More than 1.6 0.12

Number of accommodations w/o category, as
well as 1- and 2-star hotels, units No 1.4≤ More than 1.4 0.09

Hotel room capacity, units No 1.8≤ More than 1.8 0.09

Number of airports, units No 1.8≤ More than 1.8 0.11

Number of tourist companies and tour
operators, units No 1.7≤ More than 1.7 0.09

Headcount of workers in the tourism sector, in
thousands No 1.6≤ More than 1.6 0.06

* Note—compiled by the authors based on the method of estimating TRP of the areas by D.A. Dirina, E.P.
Krupochkina, and E. I. Golyadkina. ** Weight coefficients are calculated based on expert estimations.

6. Multiplication of the obtained values by weight coefficients for each selected

parameter of TRP estimation in the context of clusters.

7. Attainment of average values for each cluster in the context of regions based on

the arithmetic mean.
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8. Attainment of the final integral estimation for each region.

9. Calculation of the final integral estimation.

In general, the entire methodology can be graphically represented as follows (Figure 1):

 

Figure 1. Methodology for Estimating the Regions’ TRP. Note—compiled by the authors.
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The results of the regions’ potential tourism and recreational estimates are presented
in a thematic cartogram. The cartogram shows the spatial distribution of territorial entities
in Russia and Kazakhstan by volume of tourism and recreational potential. To create it,
a specialized cartographic program—Q-GIS—was used. The Russia and Kazakhstan shp
files served as a cartographic basis, and the EPSG:5940 projection was used. The results
of the tourism and recreational potential estimation were converted from the xsl format
to csv, which allowed them to be bound to spatial data from the shp file. Subsequently,
the data analysis tool, as well as the style tool, was used to perform the zoning procedure
with dasymetric differentiation. Elements of cartographic semiotics have been added to the
resulting cartoid: a scale ruler, explanatory notes, and a schematic compass.

4. Results

The following regions of the RF border with Kazakhstan were included in the study:
Astrakhan, Volgograd, Saratov, Samara, Orenburg, Chelyabinsk, Kurgan, Tyumen, Omsk,
and the Novosibirsk Regions, as well as the Altai Territory and the Republic of Altai.

Table 2 gives a brief description of the regions in terms of tourist attractiveness accord-
ing to Russia Travel, a national tourist portal.

Table 2. Brief description of the RF’s regions in terms of tourism attractiveness.

Region Brief Description

Astrakhan
Region

This is a region with an ancient history, the center of many events reflected in the
chronicles of Russia. The land is distinguished by its rich natural diversity,
unique ethnic makeup, and cultural potential accumulated over centuries. The
region’s main city—Astrakhan—proudly bears the titles of Caspian Capital,
Keeper of Living History, and Precious Pearl of the Lower Volga Region.

Volgograd
Region

This is a land of natural beauty and national traditions. It is the homeland of
Ataman Ermak Timofeevich, the conqueror of Siberia, and the popular rebels
Stepan Razin and Kondraty Bulavin. It is a cradle of victory in the Great Patriotic
War that preserves the memory of the fallen heroes in a mass grave on Mamayev
Hill (Mamayev Kurgan). This is an area of archaeological monuments, including
an ancient human encampment, Sarmatian villages, Savromat burial grounds,
and Golden Horde cities.

Saratov
Region

This region is the place of the first landing by cosmonaut Yuri Gagarin. Here, in
a moderate continental steppe climate on the banks of the Volga River, Saratov
has been standing for more than 400 years. Once a major merchant center in the
country, today it is a city of a dozen museums. In the cultural capital of the Volga
Region, one can see a unique collection of paintings, including canvases by
Aivazovsky and Petrov-Vodkin, or a collection of samovars. Outside the regional
capital is the House with a Lion—a unique open-air museum of ancient house
paintings and thermal pools.

Samara
Region

This region is located in the middle reaches of the Volga River. The regional
capital boasts the longest river embankment in Russia and the tallest railway
station building in Europe. Samara is also famous for producing the most
popular beer in the country. The surrounding landscapes and the local way of
life have inspired many famous Russian artists. One of the most picturesque and
mystical places of the Samara region is the river bend, Samarskaya Luka. Here,
one can see beavers, wild boar, elk, and foxes.

Orenburg
Region

This region is located in the very south of Russia, near the border with
Kazakhstan. Its outline on the map resembles a flying dragon. The Orenburg
region is a land of endless steppes. Here, one can experience a true winter and
legendary Russian frost, but travelers will not freeze in these lands: the
Orenburg down shawl, a traditional souvenir of the region, will protect them
from the cold.
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Table 2. Cont.

Region Brief Description

Chelyabinsk
Region

The locals like saying that the Chelyabinsk region is caressed by both
subterranean and celestial deities. The famous Ural gems are mined in this
region: underground treasures surrounded by fairy tales with which the entire
population of the country is brought up. Most recently, in the capital of the
region, hundreds of city cameras recorded the fall of a meteorite, which can now
be seen in a museum. In addition to gems, there are modern ski resorts and
national parks in the mountains of the Southern Urals.

Kurgan
Region

This region is called the gateway of Siberia. The Baikal Federal Highway passes
through its territory, as does the Trans-Siberian Railway. People come here for
walking and educational, cycling, equestrian, automobile, snowmobile, and ski
tourism. The Kurgan territory boasts more than a thousand sites included in the
list of cultural and historical heritage of the RF.

Tyumen
Region

This region is located in the southwestern part of the West Siberian Plain. It is
where explorers started discovering new territories in the 16th century and
where many travelers start getting acquainted with Siberia today. The only stone
Kremlin in Siberia is located in Tobolsk. The region’s wooden architectural
monuments are diverse—here, one can see the Baroque embodied in wood.
Additional artifacts in the region include dinosaur skeletons and ancient human
encampments.

Omsk
Region

There are more than twenty hunting reserves in the territory of the Omsk region;
this is a real paradise for fans of hunting and fishing. Devotees of history will be
interested in ancient encampments and settlements, burial mounds, and iconic
monuments. Historical sites include Chudskaya Gora, Batakovo Tract, and the
mysterious energy village of Okunevo, with its system of five lakes, one of
which is fictional.

Novosibirsk
Region

The third largest city in Russia, Novosibirsk, is not a tourist center; as a rule,
people come here on business. Nevertheless, the city, just like the region, has
something to show its guests: the largest zoo in Russia, the scientific center of
Akademgorodok (science campus), and a large number of museums and
theaters. Ski resorts, Zveroboy Rocks, Barsukov Cave, Karachi Lake, nature
reserves, and pine forests are great places for sports, walks, nature observations,
and picking mushrooms and berries.

The
Republic of
Altai

This is a land of mountains, the highest ridges in Siberia, separated by deep river
valleys. It is also a land of unique natural areas, many of which are UNESCO
World Heritage sites. The magnificent landscapes of the Altai peaks, with many
beautiful mountain lakes and glaciers, attract travelers, scientists, climbers,
writers, poets, artists, and photographers.

Altai
Territory

Here all travelers will find something to their taste: ancient encampments and
caves for archaeologists, Altai cheese and Altai honey for gourmands, the
Yarovoye Lake and the Belokurikha resort for fans of retreat. For those looking
for communion with nature, there are cozy campsites surrounded by
snow-capped mountains, ancient pine trees, and clean taiga air.

Note—complied by the authors according to Russia Travel, a national tourist portal.

The Republic of Kazakhstan, in turn, borders the RF in the regions of West Kazakhstan,
Aktobe, Kostanay, North Kazakhstan, Pavlodar, East Kazakhstan, and Atyrau.

Table 3 gives a closer look at each one.
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Table 3. Brief description of the Republic of Kazakhstan’s regions in terms of tourism attractiveness.

Region Brief Description

West Kazakhstan
Region

This region was established on 10 March 1932. It is located in the
northwestern part of the country and shares borders with five regions of
the Russian Federation (Orenburg, Astrakhan, Volgograd, Saratov, and
Samara). Flat terrain prevails throughout the area. The highest point is
Ichka Mountain. There are approximately 200 rivers in the West
Kazakhstan region, the three largest being the Ural, the Derkul, and the
Chagan. In addition, there are 144 lakes in the region. Chalkar and Rybny
Sacryl are among the largest. Cultural, educational, and religious
tourism, and tourism for children and young people, are well-developed
in the region.

Aktobe Region

This region is located in the western part of the republic and was also
established on 10 March 1932. All the rivers flowing through its territory
belong to the Caspian Sea basin; the largest of them are the Emba, Or,
Ilek, Irgiz, and Turgay. There are more than 150 lakes in the area. One of
the most famous tourist sites is the Abat-Baytak sculptural monument
dating back to the beginning of the 13th century. Scientists believe that it
was erected during the emergence of the Golden Horde. No less famous
are the Koblandy Batyr Mausoleum and the Museum of Local Lore.
Cultural, educational, medical, geological, ecological, and event tourism
are actively developed in the region.

Kostanay Region

This region, located in the north of the republic, was established in 1936
(the territory consists of 196,000 sq km with a population of 879,100). The
region has relatively flat terrain. The northern part consists of the
southeastern edge of the West Siberian Lowland, and to the south of it is
the Turgai Plateau. In the west of the region is the undulating plain of the
Trans-Ural Plateau, and in the southeast, the spurs of Sary-Arka. The
Turgai Hollow crosses the territory of the Kostanay region from north to
south. In the central part of the Turgai Plateau, Sypsynagash Hollow runs
from west to east. In the west is Mount Zhitikara; on the Torgai Plateau
are the Kargaly, Zhylandy, Kyzbel, and Teke Mountains; at the eastern
foot are the Kyzbel and Kyzemshekshoky mountains; and in the
southeast are the Hill of Zhylanshykturme and Mount Kayyndyshoky.
The Altyn Dala State Nature Reserve, the Naurzum State Nature Reserve,
and the Mikhailovsky and Tounsorsky State Nature Reserves are located
in the region. The region has the potential for the development of
cultural, educational, and nature tourism.

North Kazakhstan
Region

This region is located in the northern part of the republic. It was
established in 1936. The territory of the region covers 98,000 sq km, and
the population is 563,300. The northern half of the territory is represented
by the Esil Plain and the southern half by the Kokshetau Upland with the
Zhaksy Zhangyztau, Imantau, and Ayyrtau mountains. The most
popular sites of the region are Mamlyutsky, Smirnovsky, and
Orlinogorsky State Natural Reserves, the State Natural Monuments of
Zhanazhol, Serebryanyy Bor, Sosnovy Bor, and Sopka Orlinaya Gora, as
well as a spring. Cultural, educational, gastronomic, and active tourism
are well-developed in the region (there is a sports arena, a tennis center,
swimming pools, fitness clubs, the Kulager racetrack, lakes, sports and
recreational complexes, a rope park, as well as a ski complex with a
ropeway). Ecological and social tourism and tourism for children and
youth hold promise for development.
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Table 3. Cont.

Region Brief Description

Pavlodar Region

It was established in 1938 and is located in the north-eastern part of
Kazakhstan. The total area of the territory is 124,800 sq km, and the
population is 757,000. The region features a plain landscape. The right
bank of the Irtysh River is located on the Barabinsk Lowland and the
Kulyndyn Plain; the left bank is on the Irtysh Plain; and the southwestern
part of the region is home to the hilly area of Sary-Arka, where the
Bayanaul, Kyzyltau, Zeltau and other mountains stand out. In the region,
there is the Bayanaul SNNP (State National Natural Park), as well as the
Yertys-Ormany State Forest Nature Reserve, the Kyzyltau State Nature
Reserves, and the floodplain of the Irtysh River. Sports (mainly hiking),
water sports, and educational tourism are developed in the region. The
region has huge potential for the development of ecological,
ornithological, mining, and mineralogical tourism.

East Kazakhstan
Region

This region, established in 1932, is located in the territory of East
Kazakhstan (283,200 sq km and population of 1,389,600). Mountainous
and hillocky relief, as well as highly rugged terrain characteristics, are
typical for a significant part of the region’s territory. In the east are the
ridges of the Rudny Altai: Ivanovsky, Korzhinsky, Koksusky, Tigretsky,
Ulbinsky, and Obninsky. The ridges of the Southern Altai are Katunsky,
Southern Altai, and Sarymsakty, and farther south one will find the
Kalbinsky Ridge, the Zaisan Basin, and the Tarbagatai Ridges. The
western part of the region is represented by the hillocky area of eastern
Sary-Arka with the mountains of Hanshyngys, Shyngystau, and
Akshatau. Also found in the region are the West Altai and Markakol
State Nature Reserves; the Katon-Karagai SNNP; the Semey Ormany
State Forest Nature Reserve; Kuludzhunsky, Tarbagataysky, and
Nizhne-Turgusunsky State Nature Reserves; the Karatalskiye Peski State
Nature Reserve; the Sinegorskaya Pikhtovaya Roshcha State Natural
Monument; and the Altai Botanical Garden. Various types of tourism are
well-developed in the territory of the East Kazakhstan Region, including
rural, beach, water, winter, primary wellness (there are 19 medical centers
practicing treatment with specialized facilities), cultural, educational,
ecological, sports, and mountain.

Atyrau Region

This region was established in 1938; in the protected areas of the land
there is a limestone plateau, which was once the bottom of an ancient
ocean. The territory of the region is a semidesert and desert lying in the
Caspian lowland plain. The region has a well-developed oil and gas
industry. Some of the famous architectural monuments are mausoleums,
such as Zhuban-Tam, made of mountain shell rock and crowned with a
helmet-shaped dome, as well as Asaly-Koketai, a domed structure with
an ornately shaped spire built in 1877. In this region, cultural,
educational, water, beach, business, and event tourism have become
popular.

Note—compiled by the authors according to tourist portal on VisitKazakhstan and data from tochka-na-karte.ru.

To calculate the TRP value of the border areas, the initial data presented in Appendix A
(Table A1) and Appendix B (Table A2) were used in Steps 1–7, which are not presented
in detail as this technique was previously developed, described in detail and tested by
the authors of the article (Mamraeva and Tashenova 2020) as part of the scientific work
“Methodological Tools for Assessing the Region’s Tourist and Recreation Potential”, in
the context of which the authors do not consider it necessary to describe the intermediate
step-by-step stages in detail in this scientific article as they consider the final calculation of
the tourism and recreational potential of the cross-border regions of Russia and Kazakhstan
to be more important. This article includes a link to a previously published paper using the
author’s methodology.
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For the calculation of the tourism and recreational potential based on secondary
data, the methodology proposed by Dirin, Krupochkin and Golyadkina (Dirin et al. 2014)
for a comprehensive assessment of tourism and recreational potential was used. In our
interpretation, the methodology is complemented by socio-economic, cultural-historical
factors, and sub-factors, as well as a set of parameters for the factor “safety of tourism
infrastructure”. All data for the calculations were obtained from statistical information
sources for each of the cross-border regions of Russia and Kazakhstan; they are listed in
Appendix A (Table A1) and Appendix B (Table A2) to this article. Subsequently, the values
obtained were divided into groups of factors, for each of which an integral indicator was
calculated. Based on the arithmetically weighted average, the final integral assessment of
tourism and recreation potential was then produced for each of the regions of Russia and
Kazakhstan under consideration. All steps are shown in detail in Figure 1 (Section 3).

Then, TRP estimation corridors were obtained (Table 4).

Table 4. Obtained TRP estimation steps for the cross-border regions of RF and RK.

Estimation Steps
Cluster 1

(Step—0.023)
Cluster 2

(Step—0.023)
Cluster 3

(Step—0.083)
Cluster 4

(Step—0.023)
TRP Final Value

(Step—0.118)

Low Potential (LP) 0.052–0.075 0.042–0.065 0.168–0.251 0.071–0.094 0.402–0.520

Medium Potential
(MP) 0.076–0.099 0.066–0.089 0.252–0.335 0.095–0.118 0.521–0.639

Above-Medium
Potential (AMP) 0.1–0.123 0.09–0.113 0.336–0.419 0.119–0.142 0.64–0.758

High Potential (HP) More than 0.123 More than 0.113 More than 0.419 More than 0.142 More than 0.758

Note—obtained based on calculations made.

TRP calculation results are shown in Figure 2 (Step 8).

Figure 2. Territorial specificities of tourism and recreational potential of cross-border regions of the
RF and RK.
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According to our calculations, the following regions have high tourism and recre-
ational potential: Samara, Chelyabinsk, Tyumen, and the Altai Territory. Regions with
above-medium potential in the Russian Federation are Volgograd, Saratov, Orenburg,
Omsk, and Novosibirsk, while only East Kazakhstan has above-medium potential in the
Republic of Kazakhstan. Regions of medium and low potential include Astrakhan, Kurgan,
and the Altai Republic in the RF and West Kazakhstan, Aktobe, and North Kazakhstan in
the RK.

The interpretation of the results presented in Figure 2 is reflected in Table 5.

Table 5. TRP levels of cross-border areas of the RF and RK (Steps 8–9).

Region Cluster 1 Cluster 2 Cluster 3 Cluster 4
TRP Final

Value

Russian Federation

Astrakhan Region LP MP MP AMP MP
Volgograd Region MP AMP AMP AMP AMP

Saratov Region LP MP AMP MP AMP
Samara Region MP AMP AMP HP HP

Orenburg Region AMP MP AMP MP AMP
Chelyabinsk Region MP HP AMP HP HP

Kurgan Region LP MP MP MP MP
Tyumen Region with ADs

(Autonomous Districts)
HP MP HP HP HP

Omsk Region MP AMP MP MP AMP
Novosibirsk Region AMP HP AMP AMP AMP

Altai Territory HP AMP HP AMP HP
Republic of Altai AMP LP LP LP LP

Republic of Kazakhstan

West Kazakhstan Region MP MP LP LP LP
Aktobe Region MP MP LP LP LP

Kostanay Region MP MP MP LP MP
North Kazakhstan Region AMP MP LP LP LP

Pavlodar Region MP AMP MP LP MP
East Kazakhstan Region HP AMP MP AMP AMP

Atyrau Region MP LP LP AMP MP

Note—compiled based on the results of calculations.

In the structure of the tourism and recreational potential of the Russian regions, the
values of AMP (35.4%), MP (33.3%), HP (18.8%), and LP (12.5%) prevail. Social and
Economic and Infrastructure Support of Tourism are the best-developed clusters. This is
where the above-medium potential and medium potential estimations prevail.

As for the TRP levels of the Kazakhstan regions, the highest estimations are MP (42.9%)
and LP (35.7%). Cultural and historical factors and natural factors are the best developed
clusters in the structure of potential. A low level of social, economic, and infrastructural
factors increases the risks of inefficient realization of tourism and recreational potential of
the regions.

We have also summarized the studies of tourism-associated risks during the COVID-19
pandemic to obtain the following conclusions applicable at the global level:

- The risks for the tourism industry during the pandemic were collective and depended
on compliance with safety recommendations by residents and visitors of certain
regions.

- Risks of economic losses in tourism arose regardless of the severity of quarantine
restrictions. With strong isolation of the area due to a drop in the tourist flow, there
was a threat of tourist organization closures, job losses, a reduction or complete loss of
income, and a decrease in tax receipts. With weak isolation of the region, there was
risk of infection for the local population and a risk of income decline for the economy.
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It is necessary to find a balance between safety requirements during a pandemic and
the risk of economic losses. Under these conditions, the support of federal, republican,
and regional authorities to organizations of the industries affected by COVID-19 is
crucial.

- The authorities should consider the impact of the pandemic not only in light of the risk
to the economy but also in light of the risk to the social and environmental spheres.
The pandemic has shown that the authorities must be ready not only to respond
quickly to the need to ensure the safety of tourists and local residents but also to
mitigate the risks in the social and environmental spheres.

- The behavior of tourists and the generation of tourist flow are influenced not only
by actual risks but also by potential exposure to risks when visiting a certain region.
The perception of risk can negatively affect an area’s image and make it difficult to
realize the tourist potential of the region. In this situation, the importance of informing
tourists about safety measures to minimize the risk of visiting the region increases.

- The pandemic has increased the number of tourism-associated risks and has shown
a need for each person (tourists and personnel of travel companies) to comply with
safety requirements (social distancing, use of disinfectants, use of masks, etc.). Before
the pandemic, safety in tourism had been provided mainly by organizations of the
tourism industry and tourist infrastructure. During the pandemic, travel safety be-
came a problem not only for the tourism industry but also for every tourist and the
authorities of the region. However, some destinations and types of tourism (ecological,
rural tourism, etc.), as well as remote tourist areas, have experienced increased de-
mand due to the opportunity to leave large cities with an increased risk of COVID-19
infection.

An important aspect of tourism development in the cross-border regions of the Re-

public of Kazakhstan and the Russian Federation is the consideration and prevention

of the following risks:

1. The existing restrictions regarding the use of Visa and MasterCard payment systems
will make it difficult to pay for services related to accommodations, food, housing,
and transport; it should also be noted that when planning tourist trips, residents of
the Republic of Kazakhstan may face a shortage of rubles in second-tier banks and
be unable to use Visa or MasterCard, which may lead to reduced consumption of
tourist products, as well as to changes in the timing of travel due to the need to search
for convenient payment methods. This situation should improve once credit cards
become valid in RF territory (for example, the Mir system).

2. The inability to book hotels via the Booking.com online platform creates limitations
and difficulties in the planning process and the generation of optimal tourist products.
It also increases the amount of time that potential tourists spend searching for suitable
facilities and accommodations.

3. Changes in natural and climatic conditions may have an adverse impact on average
annual precipitation, the period of seasonal snow cover, and the time period that
determines snowmelt, which in turn can lead to intensive flooding of natural tourist
areas during spring floods, for example.

4. The shallowing and overgrowth of small lakes (medium and large) that have not been
taken into account in the TRP assessment can lead to a reduction in tourist flows in
beach tourism development within certain areas. These trends have been observed
in a mild form at Sabandykol Lake in Bayanaul State National Natural Park of the
Pavlodar Region, North Kazakhstan; at the Sol-Iletsky Lakes in the Orenburg Region;
and at Yarovoye Lake in Altai Territory.

5. The weathering of rocks in the areas of tourist destinations, which can lead to destruc-
tion of places of interest.

6. The destruction and deterioration of tourism infrastructure and noncompliance with
international standards.
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7. A low flow capacity in tourist areas, which can potentially lead to over-tourism in
the case of an “influx” of incoming tourists, especially during a peak season. Such
a situation has been observed for the last five years in Bayanaul National Natural
Park and Alakol Lake, located on the Balkhash-Alakol Lowland (on the border of the
Almaty and East Kazakhstan regions), and in the territories of Biryuzovaya Katun
SEZ in Altai Territory.

8. Existing restrictions due to the COVID-19 pandemic, including mandatory PCR tests
when crossing the border (by air transport), masking, registration in the COVID-19
Free Travel Program, and participation in state programs for scanning QR codes for
admission to restaurants and entertainment facilities. It should be noted that due to
improvements in the epidemiological situation, on 11 March 2022, the Kazakhstan
Interdepartmental Commission on Preventing the Spread of Coronavirus Infection
decided to cancel mandatory masking outdoors, as well as the use of the Ashyq
mobile application (only for regions located in the ‘yellow’ and ‘green’ zones).

5. Discussion

Studies show that the COVID-19 pandemic was one of the most catastrophic events for
tourism. The globalization of tourism has started to be considered not only as an advantage
but also as a problem due to the significant risk of disease spread within tourist flows.
The example of countries and regions actively developing inbound tourism, and therefore
most affected due to coronavirus restrictions, clearly shows a need to pay greater attention
to all types of risks in tourism. We highlight the main debatable issues based on the results of
the research.

1. Conventionally, the major risks associated with tourism are economic. The conse-
quences of the pandemic, however, have shown that health risks are also a problem,
and have pointed out the need to ensure increased safety for tourists and the local
population in order to preserve lives and health. However, there are still no data in
the statistical indicators that allow assessment of the impact of the risk of COVID-19
on the development of tourism in cross-border territories. This is due to a lack of data
on the movement of tourists after they cross the border, and the lack of a selective
study of the purposes for visiting the country. The most accurate information on the
movement of tourists is currently provided by mobile operators, but such information
is expensive and not available to individual researchers. The solution to the problem
of tracking the movement of tourists could be, for example, the use of a “tourist
passport”. In this document, the tourist could receive marks at certain destinations,
which would allow him to receive discounts and/or souvenirs. A tourist passport has
been implemented in a number of destinations and routes in Russia.

2. Restrictions on tourist flows have led not only to economic consequences (a decrease
in revenue, investments, and tourism wages) but also to a reinterpretation of the
role individual entities play in the generation of tourist flows. Long-term pandemic
restrictions have required state support, primarily financial and tax support, to prevent
the bankruptcy of tourism enterprises. As part of another study we conducted, we
looked at the impact of digital solutions on tourism support by state authorities. This
study showed that the efficiency of tourism recovery in the border regions of the
Russian Federation and Kazakhstan depends on the completeness and relevance of
state information support measures. It should be noted that state support measures
(at the federal and regional levels) did not appear immediately. The tourism industry
was left to fend for itself with a catastrophic decline in tourist traffic due to border
closures during the first few months of the pandemic. In our opinion, it is necessary
to foresee possible scenarios for supporting tourism in advance, taking into account
the consequences of the COVID-19 pandemic.

3. Significant growth in industry digitalization is another consequence of the pandemic.
There are no indicators in the official statistics of either country that reflect the level of
digital technology application in tourism. Nevertheless, this factor has a significant
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impact on the possibility of realizing the region’s tourist potential. This trend has
led to a reduction in the revenue of tour operators and travel agents, but allowed
tourist service providers to maintain their level of revenue and reduce the drop in
tourist flow in the regions. The pandemic has shown that, despite restrictions, the
demand for travel has continued. A rapidly changing situation with the introduction
of restrictive measures and the COVID-19 infection rate has led to reduced booking
depth when buying tourist products, and the growing popularity of last-minute tours.
Under these conditions, official information on pandemic restrictions has come into
sharp focus.
A pent-up demand has been primarily satisfied in areas where coronavirus restrictions
were first lifted (even partially). The example of the tourist flow volume in Turkey
after a number of restrictions had been lifted shows the significance of coordination
between state authorities, tourism industry organizations, and tourism infrastructure
to reduce risks and ensure a safe holiday for tourists. However, these measures
should be global or at least coordinated by the authorities of the countries and/or
regions with the greatest mutual tourist flows, since the removal of exit restrictions
may be offset by remaining entry restrictions. The use of digital technologies in
the context of limited social contact has made it possible to rebuild the mechanisms
of interaction between tourism organizations and customers. In the context of the
removal of coronavirus restrictions, the vast majority of travel agencies used digital
technologies as intensively as they had done during the pandemic. It can be said that
COVID-19 elicited an active interest in digital services, even among organizations that
were not planning to digitize.

4. More than thirty years since the breakup of the USSR and the transformation of the
regions in question into border regions, a number of them have taken advantage
of their cross-border position in terms of tourism development. The results of the
research clearly show that not all regions have been able to realize their potential to
the same extent. Reduced transportation costs when visiting neighboring regions
(including those in another country) ceased to be a competitive advantage during the
pandemic. The popularity of a particular tourist destination during the pandemic has
fueled the safety concerns of a number of tourists and increased the risk of a refusal
to travel.

Most regions of the Russian Federation located on the border with Kazakhstan be-
long to the ‘semi-periphery’ of tourism and recreational potential. Remoteness from the
main centers of demand generation (Moscow and St. Petersburg) negatively impacts the
realization of the tourist and recreational potential of these regions, which, however, is
somewhat compensated for by good transport accessibility and a relatively high level
of tourist infrastructure development. In turn, cross-border regions of Kazakhstan are
also ‘semi-peripheral’ regions that, despite the existing tourism and recreational potential,
cannot adequately compensate for the negative factors of remoteness and the currently
insufficient development of tourism infrastructure. These regions can be invited to consider
the possibility of using the EU Cross-Border Cooperation Program to form an integrated
plan for the development of cross-border territories.

6. Conclusions

Given the relatively high tourism and recreational potential of the regions of the
Russian Federation and the large capacity of the domestic tourism market, the magnitude of
the risks from the influence of global factors is lower on the Russian side of the border than
on the Kazakhstan side. However, the cross-border location of the regions has significantly
increased the risks due to the closure of borders during the COVID-19 pandemic. The
introduction of restrictions has led to a decrease in tourist flow and a decrease in the
overall efficiency of the implementation of the tourism and recreational potential of cross-
border regions. In the context of growing global risks, the general recommendation for
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the executive authorities of cross-border regions is to search for new markets within the
country and change marketing policies.

In addition, we believe that the strategies and mechanisms for overcoming the crisis
will depend on the level of regional tourism and recreational potential. Based on the results
of the research, for regions with high potential (Samara, Chelyabinsk, the Tyumen region
with autonomous Okrug, and Altai Territory) and above-average potential (Volgograd,
Saratov, Orenburg, Omsk, and Novosibirsk), the main mechanism for increasing the effi-
ciency of tourism development is to participate in the national project titled “Tourism and
Hospitality Industry.” Given the diversity of forms of tourism potential, we recommend
choosing a strategy for diversifying tourism activities based on the cluster mechanism.

Regions with medium (Astrakhan and Kurgan) and low potential (Republic of Altai)
should be oriented toward the domestic tourist flow, applying the strategy of special-
ization, and gaining a competitive advantage in the most promising market niche. The
efforts of executive authorities should be directed toward the implementation of regional
tourism development programs and support for small- and medium-sized businesses. To
increase competitiveness, we recommend developing interregional cooperation, which
contributes to the formation of a synergistic effect, and an increase in the efficiency of
potential realization.

The results of the assessment of the TRP in the regions of Kazakhstan that border Rus-
sia confirm the need to improve state policy in the field of regional tourism management, in
particular to develop a mechanism for responding to emerging global and local risks. For
regions with relatively low potential in terms of tourism infrastructure and socio-economic
conditions (West Kazakhstan, Aktobe, and North Kazakhstan), it is necessary to increase
entrepreneurial activity by creating acceptable economic conditions and minimizing entry
barriers to the tourism market for small- and medium-sized businesses (expansion of the
trading network, construction of new hotels and catering facilities, etc.). These activities
will increase investment and, as a result, the attractiveness of these regions as tourist desti-
nations, especially since the natural and cultural-historical sub-potentials of the marked
areas are rated as average and above average. The use of a follow-the-leader strategy is
recommended.

Regions with average tourist potential (Kostanay, Pavlodar, Atyrau) and above-
average potential (East Kazakhstan) should focus not only on the development of domestic
but also on inbound tourism, mainly increasing throughput from cross-border regions.
These areas, taking into account the level of tourism infrastructure development and the
presence of a variety of natural, cultural, and historical sites, should apply a strategy for
diversifying tourism products, as well as a strategy for intensifying commercial efforts,
developing a regional tourist brand, and a strong advertising campaign to promote regional
tourism.

With regard to the limitations of the study, we note that there is some dependence on
the availability and accessibility of certain statistical information, as well as on the choice
of parameters and assessment indicators in the methodology developed by the authors.
Despite this, future studies could continue to examine the tourism and recreational potential
of other regions of the analyzed countries. Further studies could also be directed toward
the research and development of competitive regional tourism products.

The results of the research showed that the tourism and recreational potential of the
cross-border regions of Russia is mainly estimated at above-average and average levels,
while for the corresponding regions of Kazakhstan it is estimated at an average level. At
the same time, the existing limitations indicated by the factors and parameters included
in the analysis should be taken into account. In general, it is important to note that
the methodology presented for assessing TRP is adaptive and allows for comprehensive
research. Consequently, it determines directions for improving the infrastructure and socio-
economic security of tourism, and helps develop competitive tourism products, depending
on the availability of natural and cultural resources.
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It should also be noted that the authors’ future research will also be related to the
study of the specifics of risk assessment in tourism.
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Abstract: In this study, we utilize an input–output (I–O) model to perform an ex-post analysis
of the COVID-19 pandemic workforce disruptions in the Philippines. Unlike most disasters that
debilitate physical infrastructure systems, the impact of disease pandemics like COVID-19 is mostly
concentrated on the workforce. Workforce availability was adversely affected by lockdowns as well
as by actual illness. The approach in this paper is to use Philippine I–O data for multiple years and
generate Dirichlet probability distributions for the Leontief requirements matrix (i.e., the normalized
sectoral transactions matrix) to address uncertainties in the parameters. Then, we estimated the
workforce dependency ratio based on a literature survey and then computed the resilience index in
each economic sector. For example, sectors that depend heavily on the physical presence of their
workforce (e.g., construction, agriculture, manufacturing) incur more opportunity losses compared to
sectors where workforce can telework (e.g., online retail, education, business process outsourcing).
Our study estimated the 50th percentile economic losses in the range of PhP 3.3 trillion (with telework)
to PhP 4.8 trillion (without telework), which is consistent with independently published reports. The
study provides insights into the direct and indirect economic impacts of workforce disruptions in
emerging economies and will contribute to the general domain of disaster risk management.

Keywords: Leontief model; Dirichlet distribution; uncertainty analysis; workforce; disaster; pandemic

1. Introduction

Outbreaks of endemic diseases occur seasonally. Nonetheless, albeit relatively rare,
severe epidemics that encompass large geographic areas and with high transmission rates—
known as pandemics—have been well documented in the past. Early in the 20th century,
the 1918 H1N1 pandemic nicknamed as the “Spanish Flu” became one of the deadliest
disasters in modern times, killing more than 50 million people worldwide (Taubenberger
and Morens 2006). Furthermore, mild to moderate pandemics occurred thereafter such as
the 1952 H2N2, 1968 H3N2, and the more recent 2009 H1N1pdm2009 (Centers for Disease
Control and Prevention 2018).

In 2007, the World Health Organization (WHO) issued a statement that emphasized
the urgency of a coordinated effort amongst the global scientific community to prepare for
and combat the risks associated with new infections (WHO 2007). Prior to the COVID-19
pandemic1, the current generation had not experienced a disaster of similar magnitude as
the 1918 Spanish Flu. Indeed, we became firsthand witnesses to the complex consequences
of COVID-19 such as mortalities, exceedance of healthcare capacity, and economic collapse,
which punctuated the clear and present threat of pandemics. This has resulted in port
closures and lockdowns, which have caused major supply chain disruptions whose impacts
cross geographical boundaries (Yu and Aviso 2020). Furthermore, the transmission rate
and severity of viral outbreaks are fraught with uncertainties. Increased burden on the
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healthcare sector arises as frontliners have heightened exposure that can worsen the sector’s
inoperability (El Haimar and Santos 2015). Coupled with their ability to mutate and evade
vaccination efforts, the recovery from a pandemic can be a complex and daunting effort
(Orsi and Santos 2010).

For novel diseases, non-pharmaceutical intervention (NPI) measures are implemented
in the absence of vaccines. The three major categories of NPI measures are containment,
suppression, and mitigation. Containment is the ability to detect the infected individuals
and separate them from the general population. Suppression, on the other hand, refers to
measures that can reduce the reproduction number2 to a value lower than 1, which may
be achieved via business and school closures, travel restrictions, and lockdowns, among
others. Finally, mitigation measures are the ones directly associated with the “flatten the
curve” concept (Centers for Disease Control and Prevention 2007, 2017), which are also
referred to as the 3Ws of mitigation—wash your hand, watch your distance, wear your
personal protective equipment (PPE). Many studies have assessed both the efficacy of
various NPI measures in reducing and delaying the impact of infections, as well as the
unwanted adverse effects associated with mental health and infringement of personal
liberties (Ferguson et al. 2020; Huzar 2020; James et al. 2020; Pueyo 2020).

Unlike most disasters where the direct damage is on physical infrastructure and the
natural environment, the impact of pandemics is concentrated on people. The workforce is
the lifeblood of any society, and massive disruptions to the workforce will immediately
translate to the inoperability of critical infrastructure systems (Santos et al. 2014a). Hence,
although pandemics do not render direct damage to physical systems, the consequences
can be as debilitating as manmade disasters (Santos 2020a). In this paper, the focus of the
analysis is on workforce disruptions attributable to NPI measures like lockdowns, business
closures, and travel bans. Indeed, disasters like pandemics can lead to “forced” absenteeism
because physical access to places of work is curtailed, or worse, completely restricted. In
addition, workforce absenteeism can also be caused by workers getting sick themselves
or providing care to sick family members, thus, requiring them to quarantine. Because of
the significant impact triggered by workforce disruptions, government agencies such as
the US Department of Labor (2020) have proposed policy recommendations to help reduce
the subsequent economic losses. For example, teleworking (or “working from home”) has
provided an opportunity for sectors to continue their operations amid the pandemic. The
availability of infrastructure and the nature of jobs allows for teleworking. Furthermore,
some sectors have creatively leveraged information technology to maintain their capability
to deliver goods and services virtually to lessen the impact of workforce disruptions. The
pandemic has fast-tracked the adoption of teleworking across different jobs and sectors.
Prior to the pandemic, the percentage of employees who were able to telework ranged from
only 2 to 20 percent varying across countries, occupations, and sectors (Messenger 2019).
However, the onset of the pandemic has led to a surge in teleworking. In the EU, 39.6%
of paid work was conducted from the employees’ homes and 46% had never teleworked
prior to the pandemic (Eurofound 2020).

The primary contribution of this article is to model and evaluate the positive impact
of teleworking and their associated economic benefits. In particular, the focus of this paper
is to evaluate the benefits of teleworking on the continuity of operations across various
sectors. The subsequent sections of this article are organized as follows. In Section 2, the
methodology for modeling of workforce disruptions using input–output (I–O) modeling
is discussed, as well as the use of Dirichlet distributions to model the uncertainty of the
I–O parameters. The relevant data sources are also discussed in Section 2. In Section 3, we
perform simulations of various telework scenarios and evaluate the resulting distribution
of economic losses. The results are further discussed in Section 4. Finally, the conclusions
of the paper and other reflections for future consideration are presented in Section 5.
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2. Materials and Methods

2.1. Overview of Pandemic Impact Modeling

Pandemic and disaster risk management encompass a wide range of spatial and tem-
poral dimensions (Okuyama and Santos 2014). However, identifying the optimal model for
disaster risk analysis tends to be constrained by the availability of quality data, limitations
of quantitative techniques, and interpretation of the results (Albala-Bertrand 1993). Santos
et al. (2014a) introduced the WEIGHT framework (Workforce, Economy, Infrastructure, Ge-
ography, Hierarchy, and Time) to examine critical factors affecting disaster risk assessment
and management. As the nature of international trade entails an interconnected economy,
countries have become more vulnerable to foreign shocks.

COVID-19 has brought about global economic contraction due to a decline in con-
sumption, disrupted global supply chain and production, business closures, and loss of
work, causing an increase in the number of people living in extreme poverty with 3.3 billion
workers worldwide at risk of losing their jobs (WHO 2020). Haleem et al. (2020) categorized
the impact of the pandemic into three areas: healthcare, economic, and social. Other than
the direct effect of the morbidity and mortality of the disease, the medical system is over-
stretched and highly burdened due to the overwhelming number of cases within a short
period of time. Non-COVID patients have become neglected as healthcare professionals
become understaffed due to exposure or quarantine measures. The medical supply chain
was also disrupted due to stringent lockdown measures implemented both domestically
and globally. The impact on the economy manifests in the reduced consumption of goods
and disrupted global supply chain network. Lastly, the disruption to the social aspect
includes the imposed social distancing measures, leading to the closure of social spaces
such as restaurants, malls, entertainment areas, travel restrictions, and stalled service sector.

Previous studies have examined the impact of pandemics, and provided optimal
intervention strategies that minimize economic losses, yet save thousands of lives. Ginsberg
et al. (2009) emphasized the need for early detection and response to mitigate the impact
of both season and pandemic influenza. Eichenbaum et al. (2021) identified a trade-off
between negative short-run economic outlook and the health of the population, where
ending containment early (before 44 weeks) can create a surge in infection rates while
starting containment too late (after 33 weeks) can cause the death of up to 0.4% of the initial
population. Ferguson et al. (2006) determined that intervention measures such as rapid
case isolation can reduce cumulative attack rates by 7% (if 90% of cases are isolated), while
the implementation of border controls can only delay the spread by three to six weeks if
imported infections were reduced by over 99%. Lastly, a combination of personal behavioral
change and government intervention would be the optimal strategy to mitigate the spread
of the pandemic, emphasizing the role of the individual to conduct self-isolation, social
distancing, and to seek remote medical assistance (Anderson et al. 2020). Governments
may also impose travel restrictions and conduct rigorous contact tracing to ensure spread
containment.

Dingel and Neiman (2020) argued that low-income economies tend to have fewer jobs
that can be conducted remotely or at home. Governments implemented NPI measures
to mitigate the spread of infection before the use of vaccines became widespread. NPI
measures are done through the combination of containment, suppression, and mitigation
measures (Santos 2020a). However, such measures may result in forced absenteeism
because of mobility restrictions such as lockdowns or lack of transportation (Santos 2020b).
Sectors reliant on migrant workers were hit particularly hard (Foong et al. 2022).

Several studies on post-disaster workforce unavailability exposed the adverse eco-
nomic impact of disruptions. Orsi and Santos (2010) translated the effect of workforce
unavailability as a measure of sector productivity disruption in the state of Virginia. Using
three potential attack rates (15%, 25%, and 35%), the expected value of economic losses
would be USD 4.6 billion, USD 7.7 billion, and USD 10.8 billion, respectively. Chen et al.
(2021) examined the trade-off between economic losses due to inoperability, lockdown
duration, and averted infections and deaths. In an unmitigated scenario (no lockdown or
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NPI measures), economic losses were highly reduced but resulted in 100 million infections
and a hundred thousand mortalities. On the other hand, a lockdown scenario of 45 days
with 90% compliance rate will result in an economic loss of about USD 3.4 trillion but will
save over 110,000 lives and mitigate the infection of 115 million individuals.

The unpredictable nature of the pandemic has led to governments implementing
varying levels of mobility restrictions over an extended period of time that resulted in
persistent inoperability in the economy (Yu et al. 2020b). The COVID-19 pandemic has
forced an increased adoption of alternative working arrangements globally to reduce the
spread of the virus. In the United States, 35.2% of the workforce were working from
home by May 2020 in contrast to 8.2% in February (Bick et al. 2020). There was also an
increase in work from home arrangements in the EU. Eurofound (2020) launched a survey
and found that more than 48% of its respondents who were categorized as employees
were now partially working from home, while 34% worked exclusively from home. In
the Philippines, work-from-home (WFH), or telework arrangements were adapted by
businesses if their line of work allows their employees to do so. Gaduena et al. (2022)
estimated that only 25.7% of occupations in the Philippines are teleworkable. Although
there was a swift adoption of such measure to those that have the capability to do so, some
jobs cannot be performed remotely (Gaduena et al. 2022). Further, Gaduena et al. (2022)
identified that most of the occupations that can support teleworkable jobs are typically
found in sectors that have a low share of the country’s total employment (i.e., sectors that
require at least undergraduate degrees). The Organization for Economic Co-operation and
Development (OECD) (OECD 2020) also states that most teleworkable jobs require highly
skilled workers. Generalao (2021) also made a similar argument, such that industries that
employ more educated individuals can experience the benefits of technological advances.
On the other hand, those occupations that require lower levels of education, such as
low- and medium-skilled laborers, are considered non-teleworkable (Gaduena et al. 2022;
OECD 2020). Telework arrangements brought about an unprecedented demand surge for
electronics. A prolonged shortage in essential technology metals will affect production
of equipment necessary for telework (Yu et al. 2020a). Thus, persistent supply chain
disruptions can affect teleworkability in the long run.

2.2. Economic Input–Output Model

The input–output (I–O) model provides a mathematical framework to model the
interdependencies among economic sectors that comprise an economy (Leontief 1936).
It has been used for numerous applications involving analysis and forecasting and is
considered as a standard economic tool in most countries (Miller and Blair 2009). I–O
models use systems of linear equations to capture the network-like structure of interlinked
economic structures. This feature makes this approach particularly useful for studying
the changes in production and consumption of interdependent economic sectors as a
result of network ripple effects. The basic I-O model can also serve as the basis for more
sophisticated models. Examples include mathematical programming extensions as well
as computable general equilibrium (CGE) models that relax the strict assumption of the
Leontief production function (Miller and Blair 2009).

The basic I–O model may be written as follows:

x = Ax + y (1)

where A is the matrix of technical coefficients, x is the vector of total sector outputs, and y
is the vector of sector final demands. Equation (1) shows that the total output must meet
the combined intermediate and final demands. In conventional I–O applications, these
flows are given in terms of monetary value. The coefficients of A reflect the average state
of production technology used in the system’s sectors. Their proportions are assumed
to be fixed to reflect a Leontief production function that does not allow for substitution
among inputs. This restrictive assumption is generally considered as acceptable for typical
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applications of I–O models, which are understood to provide snapshots of the state of the
economies that they represent. Rearranging Equation (1) gives:

x = (I − A)−1y (2)

where (I − A)−1 is the Leontief inverse. In this form, the I–O model can be readily used to
compute production levels associated with any given final demand scenario.

The basic I–O model has also been extended to account for the flow of inoperability
through economic or infrastructure networks (Haimes and Jiang 2001). Inoperability is
a dimensionless metric of the degree of system failure, with a value ranging from 0 for a
system at normal state to a value of 1 for a system in a state of total failure. The original
physical definition of inoperability was modified by Santos and Haimes (2004) to allow
inoperability I–O models (IIM) to be calibrated using published economic data. In such
applications, inoperability quantifies the relative or fractional drop in economic activity
(Santos 2006). The IIM formulation based on demand disruption is shown in Equation (3):

q = A∗q + c∗ (3)

where A* is the interdependency matrix, c* is the sector demand disruption vector, and q is
the sector inoperability vector. Matrix A* can be determined from the baseline state of the
economy being analyzed (Santos and Haimes 2004). Note that this model is structurally
analogous to the basic I–O model, and can also be rearranged as follows:

q = (I − A∗)−1c∗ (4)

where (I − A*)−1 is analogous to the Leontief inverse, and acts as a multiplier that quantifies
the amplification effect of an economic system on an initial input disruption (c*) to yield the
sectoral interoperability (q). This demand-reduction form of the IIM model was first used to
analyze the economic ripple effects of the September 11 terrorist attacks in the United States
(Santos and Haimes 2004). A two-part review on IIM was subsequently published, focusing
on fundamentals (Haimes et al. 2005a) and applications (Haimes et al. 2005b), respectively.
In addition to these early uses of IIM, more recent examples of disruptive events modelled
with IIM in the previous decade include earthquakes and tsunamis (MacKenzie et al. 2012),
cyberterrorist attacks (Ali and Santos 2015), droughts (Santos et al. 2014b), crop failure due
to infestation (Aviso et al. 2015), and influenza epidemics (Santos et al. 2013).

The basic I–O model and IIM can be used in parallel to analyze the effects of disasters
and other disruptive events, since they reflect different aspects of the system. These two
metrics thus generally lead to different priority rankings of economic sectors (Santos et al.
2013). For example, large economic sectors can experience high levels of economic loss even
at relatively low inoperability. Conversely, small sectors may experience seemingly small
economic losses even at high levels of inoperability. This distinction has important uses
for supporting policy decisions. Economic loss estimates from the basic I–O model can be
interpreted directly in terms of social welfare implications. On the other hand, inoperability
reflects the actual extent of loss suffered by a given sector relative to its normal state. Since
economic sectors are the aggregation of multiple private businesses, inoperability can more
accurately reflect the collective damage done to these entities (e.g., a wave of bankruptcies
in a given sector may hamper its ability to recover from a transient crisis). The inoperability
metric can also be linked to shifts in economic structure leading to improved resilience
(Okuyama and Yu 2019).

2.3. Uncertainty Analysis

In the field of probabilistic risk analysis (PRA), it is commonplace to estimate a
consequence metric from a disaster as a range or as a point estimate with an associated
confidence interval. Indeed, Kaplan and Garrick (1981) formulated the triplet of questions
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in PRA that explicitly contains the element of uncertainty. These questions are: (i) “What
can go wrong?”, (ii) “What is the likelihood?”, and (iii) “What are the consequences?”.

Uncertainty analysis is a broad subject area, encompassing the two general categories
of uncertainty—aleatory (statistical variability or randomness) and epistemic (lack of
knowledge). In this paper, the emphasis is on the uncertainty of the model parameters of
the I–O model, which was discussed in the previous section. In particular, we will model
the effects of the I–O technical coefficient matrix (denoted by A in Equation (1)).

In the domain of I–O modeling and analysis, several papers have emphasized the
importance of conducting uncertainty analysis. Rose (2004) argues that the use of a de-
terministic point estimate to discuss the result of an analysis reflects the exaggeration of
certainty and will most likely be erroneous. Furthermore, quoting from Gerking (1976):
“It is commonplace in I–O analysis to interpret [the static I–O equation] as a deterministic
or exact forecast. However, to contend that this forecast will come true with certainty is
optimism to a fault”. As a corollary to such arguments, deterministic modeling estimates
may lead to faulty policies due to the illusion of certainty that they create.

This paper proposes the use of Dirichlet distribution to model the uncertainties as-
sociated with the elements of the I–O matrix. The Dirichlet distribution can be thought
of as an extension of the Beta distribution. When modeling a set of variable proportions
that add up to 1, the appropriate distribution to use is the Dirichlet distribution. As a
matter of fact, several papers have explicitly used the Beta and Dirichlet distributions to
model uncertainty of the I–O coefficients (see, for examples, Jansen 1994; Ten Raa and
Rueda-Cantuche 2007; Dietzenbacher 2006).

The probability density function of the Beta distribution is as follows, where x is the
random variable, and the Greek letters are the standard notation for the Beta distribution
parameters:

f (x; α, β) =
Γ(α+β)

Γ(α)Γ(β)
xα−1(1 − x)β−1

0 ≤ x ≤ 1 and α, β > 0
(5)

The Beta distribution is commonly used to model a proportion. For example, if we
look at the proportion of the manufacturing sector with respect to the total gross domestic
product (GDP), such proportion can change from year to year and hence can be modeled
as a Beta distribution. The Beta distribution can only handle one proportion at a time as
a random variable. There are cases where it is desirable to model multiple proportions
that add up to one. For example, consider the Philippine I–O table where each column
comprises of 16 sectors + value added (see Supplementary Materials). Each column can be
normalized with respect to the total production output (i.e., production requirements of
the 16 sectors + value added). The resulting normalized column comprising of 17 elements
will necessarily add up to 1. Hence, the elements of a column of the I–O matrix can be
simultaneously modeled as a Dirichlet distribution, whose formulations are shows below.

The probability density function of the Dirichlet distribution is as follows, where xi
are the Dirichlet random variables, αi are the associated Dirichlet parameters, and Γ(·) is
the Gamma function:

f (x; α) =
Γ(∑k

i=1 αi)
Γ(∏k

i=1 αi)
∏k−1

i=1 (xi)
αi−1

(
1 − ∑k−1

i=1 xi

)αk−1

0 ≤ xi ≤ 1 and αi > 0 for i = 1, 2, . . . , k
(6)

The general formulation in the previous equation can be rewritten by letting α0 = ∑k
i=1 αi.

f (x; α) =
Γ(α0)

Γ
(

∏k
i=1 αi

) ∏k−1
i=1 (xi)

αi−1
(

1 − ∑k−1
i=1 xi

)αk−1
(7)
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Each proportion xi in the above Dirichlet distribution can be modeled separately as
a marginal distribution of a Gamma distribution variable yi, which follows the following
formula.

f (yi; αi, α0 − αi) =
Γ(α0)

Γ(αi)Γ(α0 − αi)
yα0−1

i (1 − yi)
α0−αi−1 (8)

To derive the values of the Dirichlet variable xi from the Gamma variable yi, the
following algorithm is used.

Step 1: For i = 1, 2, . . . k, draw a random number, yi, from a Gamma distribution with
parameters Γ(αi, 1), where:

Γ(αi, 1) = yαi−1
i

e−yi

Γ(αi)
(9)

Step 2: Normalize the realizations from Step 1 to produce the Dirichlet realizations.

xi =
yi

∑k
i=1 yi

(10)

Figure 1 shows the multiple columns of an I–O matrix, where each column adds up to
1. Each column can be modeled as a Dirichlet distribution using the previous formulations
and the foregoing simulation algorithm.

Figure 1. Depiction of an I–O matrix where each column is modeled as a Dirichlet distribution.

2.4. Data Sources
2.4.1. Input–Output Data (2000, 2006, 2012, 2018)

This study will use the case of the Philippines to illustrate the use of 2000 (National
Statistical Coordination Board 2006a), 2006 (National Statistical Coordination Board 2006b),
2012 (Philippine Statistics Authority 2017) and 2018 (Philippine Statistics Authority 2018)
Philippine Input–Output Tables. The I–O tables for the different years were re-specified into
16-sector tables that account for one agriculture sector, four industrial sectors and eleven
services sectors. Table 1 provides details on the sector disaggregation of the input–output
tables that is adapted in the study.
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Table 1. Sector classification.

Sector Code Sector

S1 Agriculture, forestry, and fishing
S2 Mining and quarrying
S3 Manufacturing
S4 Electricity, steam, water and waste management
S5 Construction
S6 Wholesale and retail trade; repair of motor vehicles and motorcycles
S7 Transportation and storage
S8 Accommodation and food service activities
S9 Information and communication

S10 Financial and insurance activities
S11 Real estate and ownership of dwellings
S12 Professional and business services
S13 Public Administration and Defense; Compulsory social security
S14 Education
S15 Human health and social work activities
S16 Other services

2.4.2. Workforce Disruption Scenarios

The COVID-19 pandemic has resulted in significant workforce disruptions across
practically every sector of the economy. In this paper, we performed a literature search to
determine the workforce disruption percentage in the Philippines. While the disruption
fluctuated during the pandemic as influenced by the varying levels of lockdown scenarios
and the associated business closures (see Yu et al. 2020a), we will assume an average
annualized workforce disruption for simplicity. There were various estimates of workforce
disruptions in the Philippines, but the data that have been specifically used in this paper
were based on the detailed report of the International Labor Organization (ILO). In its
report, it states that: “One quarter of total employment in the Philippines is likely to be
disrupted by the impact of COVID-19 on the economy and labour market, either through
decreased earnings and working hours or complete job loss” (ILO 2020).

Using the ILO data, given a 25% general workforce disruption, the next step is to
determine the workforce dependence of each sector. A labor-intensive sector that is heavily
reliant on its workforce is likely to be more severely affected than a sector that is relatively
more automated. In the Philippine I–O tables, the sector-specific workforce dependence can
be established from the “value added” portion of the data, notably the “compensation of
employees”. If the total workforce compensation expenditure of a sector is denoted by wi,
and its total production output is denoted by xi, then the ratio wi/xi gives an estimate of
the labor dependence of that sector. Table 2 gives the sector-specific workforce dependence
ratios based on 2018 Philippine I–O data.

Hence, the 25% workforce disruption percentage obtained from the ILO is further
adjusted to account for the above sector-specific workforce dependence. Furthermore, the
baseline scenario assumed in this paper is that the sectors are not able to telework. This
baseline is simulated in this paper to determine the savings realized in contrast to the
scenario where each sector’s workforce disruption rate is further reduced depending on
the ability of each sector to telework. The description of such an approach as well as the
actual telework multipliers used in the study is described in the next section.

282



Economies 2022, 10, 202

Table 2. Ratio of Compensation of Employees with Production Output (both in million PhP3).

Sector Code Sector wi xi wi/xi

S1 Agriculture, forestry, and fishing 580,692 3,460,982 17%
S2 Mining and quarrying 23,593 245,169 10%
S3 Manufacturing 959,037 10,938,541 9%
S4 Electricity, steam, water and waste management 92,438 897,255 10%
S5 Construction 576,094 3,008,314 19%

S6 Wholesale and retail trade; repair of motor
vehicles and motorcycles 975,807 4,667,591 21%

S7 Transportation and storage 241,220 1,737,302 14%
S8 Accommodation and food service activities 127,419 1,074,371 12%
S9 Information and communication 156,760 1,051,165 15%

S10 Financial and insurance activities 427,069 2,743,564 16%
S11 Real estate and ownership of dwellings 56,837 1,530,595 4%
S12 Professional and business services 725,200 2,008,912 36%

S13 Public Administration and Defense; Compulsory
social security 612,367 1,265,078 48%

S14 Education 559,598 857,562 65%
S15 Human health and social work activities 84,287 460,131 18%
S16 Other services 98,666 592,942 17%

2.4.3. Telework Data

This study adapts the weighted average teleworkability of occupations by major
industry groups in the Philippines based on Generalao (2021). The major industry group
were then aggregated based on the sector classification specified in Table 1. Since this study
considered the proportion of the occupations that are not teleworkable (a dimensionless
measure), Table 3 presents the information on non-teleworkable jobs, (1 − Ti), where Ti is
the proportion of teleworkable jobs for sector i as adapted from Generalao (2021).

Table 3. Proportion of non-teleworkable occupations by major industry group.

Sector Code Sector (1 − Ti)

S1 Agriculture, forestry, and fishing 0.9191
S2 Mining and quarrying 0.8744
S3 Manufacturing 0.8257
S4 Electricity, steam, water and waste management 0.7252
S5 Construction 0.9616
S6 Wholesale and retail trade; repair of motor vehicles and motorcycles 0.6058
S7 Transportation and storage 0.8038
S8 Accommodation and food service activities 0.8332
S9 Information and communication 0.3571
S10 Financial and insurance activities 0.2264
S11 Real estate and ownership of dwellings 0.4763
S12 Professional and business services 0.4987
S13 Public Administration and Defense; Compulsory social security 0.6366
S14 Education 0.4327
S15 Human health and social work activities 0.7009
S16 Other services 0.7096

3. Results

3.1. Processing the I–O Data for Uncertainty Analysis

To be able to estimate the Dirichlet parameters, the values in the I–O matrix were
normalized to compute for the shares for each sector. To get the shares for each sector,
we first calculated the total input of each sector, Sit for each sector i for each year t and it
includes the value added, VAit (see Equation (11)). We let Iit be the intermediate input of
sector i and at year t. The value added, VAit, includes: (1) Compensation of Employees;
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(2) Consumption of Fixed Capital; (3) Indirect Taxes less subsidies; and (4) Operating
Surplus4. There are 16 sectors in the Philippine I–O table and the study uses the I–O tables
for the years 2000, 2006, 2012, and 2018.

Sit =
16

∑
i=1

Iit + ∑ VAit (11)

To get the share of each intermediate input for each sector i at year t, we take the
value of the sector’s intermediate input and divide it by the total input of each sector, Sit
(see Equation (12)). The share of the value added is also calculated similarly as shown in
Equation (13). The estimated shares are then used as the dataset for the uncertainty analysis
and the Dirichlet parameters.

Share o f intermediate input o f sector i at year t =
Iit
Sit

(12)

Share o f value added o f sector i at year t = ∑ VAit
Sit

(13)

3.2. Dirichlet Parameters

The statistical distribution of the values in the I–O matrix can be generated with beta or
gamma distribution using the Dirichlet parameter âij and β̂ij using the following equations:

αij = μij

(
μij − μ2

ij

σ2
ij

− 1

)
(14)

βij = (1 − μij)

(
μij − μ2

ij

σ2
ij

− 1

)
(15)

âij = μij

(
αkj + βkj

)
(16)

β̂ij = ∑k
i=1 α̂ij − α̂ij (17)

where μij and σij are the mean and standard deviation of the entry in the I–O matrix and
αkj is generated using the following equation:

αkj = 1 − ∑k−1
i=1 αij (18)

Different realizations with the I–O matrix can be generated with beta distribution
using the parameters α̂ij and β̂ij or with Gamma distribution using α̂ij with a scale of 1 and
then normalization to be consistent with the property of the I–O matrix (see Supplementary
Materials). Both distributions provide the same expected value and probability distribu-
tion. The generation of these parameters is implemented using Numpy’ gamma and beta
sampling functions (random.gamma and random.beta) (Harris et al. 2020).

3.3. Description of Scenarios and Visualization of Results

This study considers two scenarios: (1) no telework, and (2) with telework. Scenario
1 does not allow for telework in any sector. This means that the full impact of the initial
disruption (c*) will ripple through the different sectors in the economy. Scenario 2 accounts
for teleworkability of jobs in the Philippines based on Generalao (2021). With telework, the
initial disruption (c*) is reduced by the proportion of jobs that are teleworkable, such that
the initial disruption in Scenario 2 for each sector i is defined as c∗i ∗ (1 − Ti), where Ti is
the teleworkability index of sector i. On the other hand, c∗i is the sector-specific workforce
disruption, which is computed as the ILO’s 25% general workforce disruption multiplied
with the sector-specific wi/xi ratio found on Table 2.
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The losses from different simulation runs are computed based on different realizations
of the I–O matrix; a boxplot can then be generated showing the uncertainty of these losses.
Figure 2 shows the boxplots for the percent losses and output losses for 25% disruption to
the general workforce. The plot shows that the largest loss is incurred in the manufacturing
sector with around PhP 1.9 trillion to PhP 3.4 trillion followed by the wholesale and trade
sector with PhP 500 billion to PhP 700 billion in losses. The plots also show that these two
sectors show the highest variability in terms of economic losses. Both sectors maintain their
ranks except if the highest loss of agricultural sector is compared with the lowest loss of
the wholesale and trade sector. It shows that if the agricultural sector is affected by the
workforce disruption worse than expected, it can incur losses comparable to other sectors.
It is also evident in Figure 2 when the percentage loss in agricultural sector is higher than
in wholesale and trade. The education sector has the second highest percentage loss to
manufacturing and is one with the least variability among sectors.

(a) 

(b) 

Figure 2. Losses incurred to different sector due to 25% disruption in general workforce in terms of
(a) percent losses and (b) actual economic loss assuming absence of telework performance.
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Figure 3 shows the boxplots for the percent losses and output losses for 25% disruption
considering the telework data. The actual losses are generally lower than that when
the telework data are not considered, providing concrete evidence that teleworking as a
resilience strategy is effective in curbing the economic losses relative to the baseline case
(i.e., no telework scenario). The same trend is observed except for certain sectors such as
the transportation sector, and education sector wherein the losses in the education sector
are lower than the transportation sector if the telework performance is considered. The
rank reverses when the telework data are not considered in the computation.

(a) 

(b) 

Figure 3. Losses incurred to different sectors due to 25% disruption in the general workforce in terms
of (a) percent losses, and (b) actual economic loss considering the sector-specific telework data.
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4. Discussion

4.1. Specific Findings on Philippine I–O Sectors

The results of the uncertainty analysis show how allowing telework in the 16 sectors
presented has significantly decreased the estimated economic losses due to the COVID-19
pandemic in the Philippines. If the telework arrangements were not adopted, the estimates
show that the country will have a substantial economic loss which is equivalent to PhP
4.89 trillion, or approximately USD 86.9 billion due to the lockdowns. All 16 sectors benefit-
ted from allowing the telework arrangement as the losses with telework was significantly
decreased from PhP 4.89 trillion to PhP 3.3 trillion, or approximately USD 58.7 billion.

Three sectors benefitted the most from reducing the economic losses by allowing tele-
work during the COVID-19 pandemic. The first sector, which is the manufacturing sector
(S3), had the biggest difference between with and without telework, with the difference
amounting to PhP 750 billion (USD 13.5 billion). It is expected, however, that out of all
the sectors, the manufacturing sector will have the most losses since most of its economic
activities require the physical presence of laborers. The second sector that also benefitted
from allowing telework was the wholesale and retail trade (S6)5. The difference in economic
loss between with and without telework is estimated at PhP 226 billion (USD 4 billion). The
third sector that had significantly lower losses with the introduction of telework was the
financial and insurance activities (S10). The estimated difference in the economic losses
with and without telework is PhP 139 billion (USD 2.463 billion). Looking at the rest of
the sectors, the trend is the same in which having telework has decreased the estimated
economic losses due to the pandemic.

An interesting insight from the results is that there are non-teleworkable sectors, as
classified by Gaduena et al. (2022) and Generalao (2021), that still benefitted indirectly from
teleworking. These industries include agriculture, forestry, and fishing (S1), manufacturing
(S3), wholesale and retail trade and repair of motor vehicles and motorcycles (S6), trans-
portation and storage (S7), and public administration and defense and compulsory social
security (S13). Although these sectors mostly require a physical presence, the estimates
suggest that introducing telework can mitigate the economic losses due to the pandemic.
This effect can be attributed to the use of teleworking arrangements both within these
sectors, and in other sectors with which they have strong supply chain linkages.

4.2. Uncertainty Analysis

Tables 4–6 shows the comparison between economic losses in million PhP considering
the 25th, 50th and 75th percentiles in the Dirichlet distribution for each sector. Policy makers
can use these percentile estimates in accordance with their risk appetite. In all percentile
points, most sectors such as the manufacturing, wholesale and trade, and agriculture sectors
maintain their ranks whether the telework data are considered or not. Changes in the
ranking can be observed at certain sectors when the percentile is changed. For instance, the
larger variability in financial and insurance activities sector allows it to outrank the public
administration and social security sectors when the losses are changed from the 50th to
the 75th percentile. This change shows that variability should be considered in prioritizing
certain sectors when workforce disruptions are experienced.

The results generated by the simulations are consistent and in the same order of mag-
nitude as the estimates published by the National Economic and Development Authority.
In particular, the agency has estimated the total economic losses associated with COVID-19
business interruptions and quarantines for the year 2020 to be at PhP 4.3 trillion (National
Economic and Development Authority 2021). A case in point, our 25th percentile estimates
(see Table 4) range from PhP 3.1 trillion (with telework) to PhP 4.6 trillion (without tele-
work). Furthermore, our median estimates (see Table 5) range from PhP 3.3 trillion (with
telework) to PhP 4.8 trillion (without telework). Finally, the 7th percentile estimates of
economic losses in Table 6 range from PhP 3.5 trillion (with telework) to PhP 5.2 trillion
(without telework). The total economic losses shown at the bottom of Tables 4–6 con-
sistently capture the PhP 4.3 trillion estimate published by the National Economic and
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Development Authority (2021), hence providing a validation of the model results generated
in our simulations.

Table 4. Economic losses for different sectors based on the 25th percentile in the Dirichlet distribution.

Sector Code Sector No Telework With Telework Difference

S1 Agriculture, forestry, and fishing 282,719 234,678 48,041
S2 Mining and quarrying 8963 7389 1574
S3 Manufacturing 2,437,518 1,728,333 709,185
S4 Electricity, steam, water, and waste management 45,959 30,971 14,988
S5 Construction 154,412 144,782 9630

S6 Wholesale and retail trade; repair of motor
vehicles and motorcycles 577,483 365,226 212,257

S7 Transportation and storage 96,076 71,497 24,579
S8 Accommodation and food service activities 41,300 32,588 8712
S9 Information and communication 55,598 23,287 32,311

S10 Financial and insurance activities 223,999 90,589 133,410
S11 Real estate and ownership of dwellings 38,782 20,281 18,501
S12 Professional and business services 248,541 128,356 120,185

S13 Public Administration and Defense; Compulsory
social security 165,688 105,437 60,251

S14 Education 142,433 62,043 80,390
S15 Human health and social work activities 21,650 15,134 6516
S16 Other services 29,239 20,423 8816

Total 4,570,360 3,081,014 1,489,346

Table 5. Economic losses for different sectors based on the 50th percentile (median) in the Dirichlet
distribution.

Sector Code Sector No Telework With Telework Difference

S1 Agriculture, forestry, and fishing 307,765 253,668 54,097
S2 Mining and quarrying 9804 7981 1823
S3 Manufacturing 2,599,304 1,847,460 751,844
S4 Electricity, steam, water, and waste management 49,449 33,269 16,180
S5 Construction 157,967 146,988 10,979

S6 Wholesale and retail trade; repair of motor
vehicles and motorcycles 614,992 390,473 224,519

S7 Transportation and storage 102,952 76,081 26,871
S8 Accommodation and food service activities 43,406 33,846 9560
S9 Information and communication 58,663 25,070 33,593

S10 Financial and insurance activities 238,084 99,343 138,741
S11 Real estate and ownership of dwellings 43,137 22,751 20,386
S12 Professional and business services 256,613 133,108 123,505

S13 Public Administration and Defense; Compulsory
social security 167,897 106,825 61,072

S14 Education 143,404 62,630 80,774
S15 Human health and social work activities 21,996 15,361 6635
S16 Other services 30,441 21,186 9255

Total 4,845,874 3,276,040 1,569,834
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Table 6. Economic losses for different sectors based on the 75th percentile in the Dirichlet distribution.

Sector Code Sector No Telework With Telework Difference

S1 Agriculture, forestry, and fishing 337,089 276,171 60,918
S2 Mining and quarrying 10,799 8674 2125
S3 Manufacturing 2,780,086 1,972,136 807,950
S4 Electricity, steam, water, and waste management 53,585 35,977 17,608
S5 Construction 162,628 149,988 12,640

S6 Wholesale and retail trade; repair of motor
vehicles and motorcycles 656,070 419,259 236,811

S7 Transportation and storage 111,320 81,573 29,747
S8 Accommodation and food service activities 46,200 35,549 10,651
S9 Information and communication 62,338 27,358 34,980

S10 Financial and insurance activities 254,440 109,449 144,991
S11 Real estate and ownership of dwellings 48,309 25,830 22,479
S12 Professional and business services 265,813 138,767 127,046

S13 Public Administration and Defense; Compulsory
social security 170,319 108,397 61,922

S14 Education 144,715 63,465 81,250
S15 Human health and social work activities 22,499 15,700 6799
S16 Other services 31,966 22,234 9732

Total 5,158,176 3,490,527 1,667,649

5. Conclusions

The COVID-19 pandemic has brought an unprecedented cascade of economic losses
across the globe. The largest contributor to economic loss is attributable to workforce
disruptions resulting from quarantines and business closures. Workforce disruptions
subsequently led to significant direct and indirect ripple effects on the operation of the
economic sectors. Several studies, even prior to the COVID-19 pandemic, already indicated
that business interruptions during disasters were a top factor leading to economic losses.
In this paper, we perform an ex-post analysis of the COVID-19 workforce disruptions in
the Philippines. The aim is to estimate the workforce-induced economic losses for year
2020. Using a series of Philippine I–O data, we estimated the probability distributions of
the model parameters to allow for uncertainty analysis in the estimates of economic losses.
The simulation results are consistent with the official deterministic figure of 4.3 trillion
PhP. Furthermore, a novel feature of this paper is the use of Dirichlet distributions to
generate a range of economic losses (e.g., 25th, 50th, and 75th percentiles) for two scenarios:
(i) an extreme case assuming no telework, and (ii) sector-specific telework analysis using
estimates from previous studies. The advantage of uncertainty analysis is that it allows the
presentation of results as a distribution, consistent with the argument that a fixed-point
estimate often creates an illusion of precision, which can restrict the flexibility in resource
allocation decisions. A range of estimates allows for the implementation of “what if”
scenarios, which leads to a more holistic and robust policymaking.

Some of the highlights of the results in this paper are as follows: Intuitively, the
magnitude of losses depends on the size of the sector (GDP), as well as the labor-dependence
of the sectors. To wit, sectors that contribute highly to GDP were among the most affected
sectors such as manufacturing, trade, agriculture, and construction, which happen to
be among the highest contributors to the Philippine GDP. It has also been found that
labor-dependent sectors with less telework index can be observed in the fractional loss
(inoperability) rankings albeit their moderate contribution to the GDP, such as public
administration, education, professional and business Services.

To conclude, current disaster management policies need to be enhanced to minimize
the impact of pandemics and future disasters. The COVID-19 pandemic in particular has
exposed challenges and constraints in socioeconomic and infrastructure systems. Nonphar-
maceutical intervention measures could reduce the impact on the workforce, healthcare
systems, and continuity of government. Measures like teleworking can have a significant
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impact on the extent to which the pandemic curve can be flattened. The benefits of such
arrangements were shown to also indirectly accrue to sectors that are not inherently suited
to teleworking. Results from this paper can be used to determine the key sectors that are
most impacted by the disaster and can be used to formulate polices to target sectors that
contribute the most to the direct and ripple effects of indirect losses. These results can be
generalized to other countries in preparation for future pandemics. Finally, the methodol-
ogy for this paper can be adopted and extended for other disaster risk management studies,
particularly those that affect the workforce more than the infrastructure.

Supplementary Materials: The 16-sector Philippine Input–Output Tables used in this study can be
accessed through 10.6084/m9.figshare.20374587. The Python code used for this study can be accessed
in https://github.com/fredtapia/IO-Dirichlet (accessed on 17 August 2022).
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Notes

1 COVID-19, or coronavirus disease 2019, a contagious disease caused by a virus, the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).

2 In the field of epidemiology, the basic reproduction number (R0) is a parameter used to describe the expected number of people
that can be infected by a sick individual. It is used extensively in the mathematical formulations for the “Susceptible Infected
Removed” (SIR) model and extensions (Anderson and May 1992).

3 For reference, USD 1 is equivalent to approximately PhP 50 in year 2020.
4 It should be noted that for the 2018 IO, the Operating Surplus is not included. The Operating Surplus is removed from the IO

matrices.
5 In the grouping of the industries in the Philippine IO, wholesale and retail trade is combined with repair of motor vehicles and

motorcycles.
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Abstract: The COVID-19 pandemic has significantly affected economic development in countries
around the world. It has deepened existing problems and increased the need for economic trans-
formation, modernisation, and qualitative development, and launched new technological reforms
that have led to the emergence of new economic forms of business models, consumption, as well
as policies at the level of the state or local governments. The impacts of the pandemic are still
visible in many aspects of life, including economic activity and the individual decisions of economic
subjects at the level of households, enterprises, and governments. In this article, we present the
results of the impact analysis of the COVID-19 pandemic with an emphasis mainly on the SMEs
segment focusing on the tourist, hotel, and gastro industry (generally as one of the most affected
by the pandemic). We also analyse the impact of the pandemic on the automotive industry because
it is the most important manufacturing industry in Slovakia. Regardless of which industries of the
national economy they are operating in, SMEs are assumed to be a driving force of structural changes,
increasing employment, and economic growth. SMEs in Slovakia represent approx. 99% of all active
enterprises and significantly participate in the success of the national economy. They are also an
important factor in cooperation with large enterprises; in the case of Slovakia, the automotive industry
should be highlighted (it is an important part of the secondary sector). The analysis and evaluation
of the impacts of the COVID-19 pandemic are carried out as a temporal and comparative analysis
of the selected economic and industrial indicators relevant to the assessment of the impact of the
pandemic on the Slovak business environment. It is an overview study of development; the impact
of the pandemic is expressed mostly through the ratio indicators. The basis for time analysis and
comparison is data representing the economic status quo before the pandemic (2019), and the ordinary
period is represented by data distinctive of the pandemic period (2020, 2021). The results of the
analysis indicate that the pandemic had a strong impact on employment and the sales of enterprises
operating in the accommodation and catering industries; on the other hand, it did not reflect in the
number of defunct enterprises, which points to the potential effectiveness of anti-pandemic measures
in terms of state aid for the business sector. The results of this study may serve as a basis for the
evaluation of introduced support programs (the evaluation of optimal combination and the impact of
fiscal policies during a national/global economic crisis between assisting households, companies,
state, and local governments) immediately mitigating the consequences of anti-pandemic measures,
but also programs to eliminate the long-term consequences of the pandemic in the business environ-
ment in Slovakia. Assessing the situation is also a prerequisite for evaluating the impact of current
crises (problems such as the global failure of logistics chains due to the pandemic, inflation, the
environmental and energy crisis, and migration due to war conflict and applied sanction measures).
In general, it is possible to claim that the pandemic was a huge burden for Slovakia; on the other
hand, it was a lesson learned.

Keywords: COVID-19 pandemic; business environment; pandemic impact
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1. Introduction

Small and medium enterprises (SMEs) play a key role in the economic acceleration
of any country. Their contribution (from the national economic perspective) is based
mainly on their considerable number, adaptability, flexibility in decision making, and
resulting synergistic effect. Even if a small enterprise alone does not show a huge benefit
to the economy, given that there are many small enterprises, their overall benefit, the
synergistic effect, is quite substantial and increases significantly (Carvalho and Costa 2014;
Gregova and Novikov 2017; Haviernikova and Mynarzova 2018, etc.). For the Slovak econ-
omy (like other centrally planned Eastern Bloc economies), their creation was irreplaceable
for the process of transforming a centrally planned economy into a market one after 1989.

The growth and development of SMEs depend mostly on a favourable business environ-
ment determined by both micro and macro facts (Civelek et al. 2016; Meyer and Meyer 2016),
since the business environment has a significant impact on the progress, competitiveness,
and opportunities for business growth (Khan et al. 2021; Kolkova 2020). Following this,
SMEs are the most important catalysts of economic growth (Henderson and Weiler 2010).
In Slovakia, according to the data provided by the Slovak Business Agency (2022), SMEs
represent more than 99% of all active business entities in a long-term period, including
all three years under analysis (2019–2021). For example, for 2021, SMEs provided job
opportunities in the corporate economy to almost 3/4 of the active workforce (74%) and
participated in more than half of the added value creation (55%).

The business of SMEs worldwide was recently affected, mainly by the COVID-19
pandemic. The effects of the pandemic manifested primarily in the economic, social, health,
and technological areas at the national and global level and affected the behaviour and
decision making of all economic entities in the meaning of their general classification—
households, enterprises, state. The pandemic is seen as a systemic shock with profound
implications, both in the short- and medium- to long-term (Engidaw 2022). Many enter-
prises were pushed to the brink of collapse due to anti-pandemic measures, and national
economies suffered significantly in almost all aspects (Song and Zhou 2020). The pandemic
is still affecting behaviour and decision making in some areas to varying degrees. Although
it is assumed that the global threat from the COVID-19 pandemic has passed (the severity
of the disease is gradually reaching the level of “common” flu), the consequences of the
pandemic on the activity and economy of selected entities still persist, e.g., the functionality
of global supply chains has not yet been ensured (the situation that occurred during the
pandemic is currently escalated by the war conflict and the adopted sanction measures).

During the COVID-19 pandemic, which officially began in Slovakia in March 2020,
the adopted anti-pandemic (epidemiological) measures were able to flatten the epidemi-
ological curve; however, they contributed to a sudden and sharp economic decline, un-
employment, and an increase in public spending. The COVID-19 pandemic has signifi-
cantly affected major economic variables such as economic growth, world trade, public
spending, unemployment and underemployment, foreign direct investment, production
and sales, household consumption, the investment of enterprises, etc. (Khan et al. 2021).
The depression in the business environment during the pandemic period was mainly
caused by government regulations, the stoppage of production, a decrease in demand,
or by changes in consumer preferences (Kramarova et al. 2022; Martin and Roman 2021;
Ugurlu and Jindrichovska 2022). It had a negative impact on the economies of all countries,
notwithstanding the strictness of the measures they adopted. This can be explained by
the fact that the current economies are interconnected; therefore, developments in their
external environment significantly affect the given country (Caplanova 2021). In general,
the strictness, length, and nature of the COVID-19 anti-pandemic measures around the
world were (and still are) relatively heterogeneous.

The national anti-pandemic measures and regulations had different impacts on busi-
nesses, as sectors are not homogeneous (Phan et al. 2015), and therefore, responded dif-
ferently to market shocks due to the pandemic. The relationship between supply and
demand during the pandemic (considering the market for goods and services as well as
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the market for capital and labour) varied depending on the characteristics of the industry
(depending on the market, the business acted on the supply side or on the demand side)
(Belas et al. 2021).

In Slovakia, the anti-pandemic measures were mainly aimed at reducing the mobility
of people and preventing social contact. As a result of the enforcement of curfews and
voluntary social distancing, enterprises mainly operating in tourism, travel, dining, and
leisure were critically affected. The closing of borders and the suspension of air transport
were felt most by the service sector, restaurants, bars, theatres, cinemas, swimming pools,
ski resorts, and tourism in general. Closures of cities and industries, travel restrictions,
and border closures by other countries led to large declines in service sectors such as retail,
tourism, and hospitality. The COVID-19 pandemic also drastically reduced hotel occupancy
rates. In terms of the size of enterprises, it was mainly a limitation of the activities of SMEs.
Wu et al. (2022) found that a decrease in production due to the COVID-19 crisis in European
enterprises depended on capacity utilisation and the size of employment.

As for Slovakia, according to the Slovak Business Agency (2022), up to 94% of SMEs
experienced a drop in sales during the first and second waves of the pandemic. If we wish
to point out the problems of large enterprises due to the crisis in Slovakia, the automotive
industry in Slovakia was affected significantly, especially during the first wave of the
pandemic. The automotive industry is generally a typical representative of the globalised
sectors and, together with other representative sectors, is still struggling to meet demand
due to the COVID-19 crisis. All four car producers operating in Slovakia (Volkswagen,
Peugeot, Kia, Jaguar Land Lover) shut down production in March 2020, which subsequently
caused most car suppliers in Slovakia to significantly reduce production volume or close
operations due to the lack of car components. Breaks in production due to a lack of
components are still present today.

In the case of the automotive industry, there is also the high dependence of the whole
world on China, the largest automotive market in the world and, at the same time, the
largest producer of components. The impact of the pandemic restrictions in China—such
as production suspension—was, therefore, also significant for global automakers (the anti-
pandemic measures adopted in China are considered the strictest), as most of them have
joint ventures in China and remain exposed to the risk of disrupted supply chains.

The next significantly affected sector was the electronic industry, to which the same
could be applied—the closure of Chinese assembly companies caused a freeze in orders
for the producers of semiconductors and other electronic components that are needed in
modern consumer electronics devices.

On the other hand, the response of enterprises and governments to the challenges
associated with the COVID-19 pandemic has led to the development of the digital economy
around the world. In addition to enterprises that were bankrupted because of the adopted
measures, many took advantage of the opportunities in the given situation and adapted or
differentiated their business activities. During the pandemic, state effort was necessary to
help enterprises overcome the adopted anti-pandemic measures.

In this article, we focus on the automotive industry due to its significant importance
to the Slovak economy (the Slovak industry is clearly automobile-oriented), as well as
the tourism–hotel industry, and restaurant services, as some of the areas most affected
by the COVID-19 pandemic due to adopted anti-pandemic measures. The results of the
analysis provide scope for understanding the impact of the unexpected fact on the activity
and economy of the mentioned sectors, as well as the Slovak economy. It also offers the
possibility of carrying out further research studies which, based on the results of this
analysis, can subsequently contribute to an objective assessment of the state aid provided
to economic entities because of the COVID-19 crisis in Slovakia.

The contribution itself is an overview analytical study consisting of three main parts—a
literature overview that maps the COVID-19 crisis from the perspective of the functionality
of business entities (including SMEs); the methodology and data selection, where we
present the methodology of analysis, including the data we worked with; and the results
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and discussion section, where we present our findings and discuss them in close connection
with their usefulness for other studies.

2. Literature Review

In recent decades, the attention of academics and policymakers towards the en-
trepreneurship of SMEs has increased (Acs et al. 2008; Audretsch and Keilbach 2007).
This interest has been stimulated by various studies showing the significant contribution of
SMEs to economic growth, job creation, and innovation (Carree et al. 2007; Storey 2016).
According to the study of the World Bank (2022), SMEs account for most businesses globally
and are important contributors to job creation and global economic development. From
a quantitative perspective, SMEs represent about 90% of businesses and more than 50%
of employment worldwide. It is estimated that their contribution to the GDP in emerging
countries is up to 40%.

A prerequisite for the development of SMEs is a stable and quality level of the business
environment (Haviernikova and Mynarzova 2018). The quality of the business environment
plays an important role in the national economic sector—in the economic system of any
country (Olah et al. 2019; Dvorsky et al. 2018) and different economic and non-economic
indicators related to it. An adequate business environment with regulatory procedures
that are transparent, easy to comply with, and accessible to all despite their connections
may foster a greater contribution of the sector of SMEs to the growth of the national
economy (Rocha 2012). In connection with the COVID-19 pandemic, e.g., studies presented
by Belas et al. (2021), OECD (2020), Vaskovic and Siranova (2022), Versic et al. (2022)
etc., indicate that, even with different types of state aid (e.g., temporary social-economic
measures protecting companies and their employees affected by national lockdowns, such
as provisional and exceptional indemnities; deferring the payment of contributions payable
by employers in the statutory social security scheme; “kurzarbeit” schemes; financial
compensation due to a decrease in sales, etc.), the pandemic (in terms of the adopted
anti-pandemic measures) had a negative impact on the quality of the business environment.
However, the impact of the pandemic in individual countries may also differ based on the
different level of social experience of any country, which will already have been exposed to
epidemics and other catastrophic events in the past (Belas et al. 2015; Gavurova et al. 2020).

Regarding the economic and other impacts of the COVID-19 pandemic on the national
economies and the global economy, many studies evaluate these impacts using different
statistical and non-statistical assessing methods/models. Their common denominator is,
for instance, the fact that they see the duration of the pandemic as an unexpected fact and
place its effects (mainly economic ones) in a mutual confrontation, primarily with the effects
of the global financial crisis, which began to take shape in 2008, e.g., Almeida et al. (2021),
de Crescenzio and Lepers (2021), Gehrke and Weber (2020), Gunay (2020), Gunay and Can
(2022), Li et al. (2022), Wilkins et al. (2021), etc. In connection with the pandemic, another
significant part of the studies is represented by the evaluation of support systems and
schemes in individual countries, which were aimed at supporting (financially, socially) the
most affected entities, e.g., Brulhart et al. (2020), Burdenko et al. (2021), Dell’Ariccia et al.
(2022), Juergensen et al. (2020), Roziqin et al. (2021), Xia et al. (2021), Zamani et al. (2022),
etc. In connection with this, other studies focus on evaluating the impact of the COVID-
19 crisis and the impact of provided financing support systems and schemes from the
perspective of the burden on public and government budgets. OECD (2021) states that
the COVID-19 pandemic caused a significant deterioration in public finances, adding to
pre-existing strains from long-term structural challenges, including population ageing,
climate change, rising inequality, digitalisation, and automation. As for Slovakia, the prepa-
ration of the budget for 2021 already also included expenses intended for dealing with the
pandemic (state aid to the business sector and households, financing the costs of testing
and vaccinating the population). However, the expenses in the final sum exceeded the
planned value by 1.9% of the GDP for 2021 (Council for Budget Responsibility SR 2022).
Next, the empirical studies and analysis of empirical data also demonstrate various im-
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pacts of the crisis on individual economic sectors. Valaskova et al. (2021) investigated
changes in the shopping behaviour of consumers in Slovakia during the pandemic and
identified the most important factors impacting consumers’ financial situations, as well as
the effects on the maintenance of new shopping habits established during the pandemic
period. The studies show that uncertainty related to the COVID-19 pandemic had a het-
erogeneous effect on the performance of individual enterprises, industries, and financial
markets in general. Some industries benefited from the COVID-19 crisis, while others
were negatively affected, considering different assessment variables (Abbas et al. 2021;
Anayi et al. 2021; Das 2022; Juergensen et al. 2020; Klein and Smith 2021; Kramarova et al.
2022; Szczygielski et al. 2022b; Szczygielski et al. 2022a, etc.). Among the areas most af-
fected by the COVID-19 pandemic are offline areas focused on personal communication:
tourism, transportation, accommodation and food provision, healthcare, and entertainment
(Abbas et al. 2021; Li et al. 2021; Kramarova et al. 2022), all in connection with the issue of
the SMEs, e.g., Belas et al. (2021) compared SMEs in Czechia and Slovakia and investigated
the impact of the pandemic on various areas of business management and different eco-
nomic segments where the SMEs under analysis operated. The conclusions confirm that the
pandemic had a negative impact on the financial performance of SMEs, while this burden
was not homogeneous in terms of the industry orientation of the examined enterprises.
Disproportionality was also noted regarding the sectoral classification of SMEs and its
effects on unemployment and the creation of new job positions (Kramarova et al. 2022).
Juergensen et al. (2020), in response to the first wave of the pandemic, argue that in the
short run, most SMEs mainly faced logistical challenges in addition to demand disruptions,
although the severity differed across enterprises and industries.

3. Materials and Methods

The analysis and evaluation of the impacts of the COVID-19 pandemic were carried
out as a temporal and comparative analysis of selected economic and industrial indicators
(aggregates) relevant (and generally accepted) to the assessment of the pandemic impact
on the Slovak enterprises, hence, mainly SMEs, since they represent 99.9% of all active
enterprises in Slovakia. They participate considerably in the creation of the Slovak GDP
and employment as the basic economic macro-aggregates.

The indicators are clustered into general indicators (number of SMEs, number of estab-
lished and defunct SMEs, number of allowed SMEs restructurings) and economic/financial
indicators (gross production, added value, rate of employment, sales, amount of funds
drawn for SMEs, amount of funds drawn for SMEs to support jobs).

The contribution is an overview study of development; the impact of the pandemic
is expressed through the ratio indicators. The basis for time analysis and comparison is
data representing the economic and social status quo before the pandemic (2019), and the
ordinary period is represented by data distinctive of the pandemic (2020, 2021). All the
data we work with are secondary quantitative data originating mostly from the reports
presented by the Slovak Business Agency and official statistics from the Slovak Statistical
Office. These are not aggregated data; data aggregation and summarisation were necessary
for the analysis. The length of the time series, or the period the data covers, always
depends on its availability; therefore, this period might differ for the selected indicators
(we mainly focus on the pandemic period—years 2020 and 2021 if it is available). However,
the previous period mainly serves to estimate the development trend of the indicators.

We firstly pay attention to the analysis of the overall situation in the Slovak economy
and the business environment. After that, we deal with a more detailed analysis of the
selected sectors according to the official classification of economic activities (SK NACE
classification), namely with the automotive industry as the most important industry in
Slovakia (the Slovak economy is oriented toward the automotive industry; in Slovakia, there
operate four car producers). The share of the automotive industry in the total industrial
production of Slovakia reached 49.5%, and the share of exports was 46.6% for 2019. In
2019, this industry directly employed more than 177,000 people and directly and indirectly
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generated up to 275,000 jobs. The designation according to the SK NACE classification is
as follows:

• Automotive industry: manufacturing (NACE C), thereof, the manufacture of vehicles:

� NACE C29—Manufacture of motor vehicles, trailers, and semi-trailers;
� NACE C30—Manufacture of other transport equipment.

The second sector we examine is the sector of services (tertiary economic sector) related
to the tourism–hotel industry, and restaurant services, as some of the areas most affected
by the COVID-19 pandemic and the anti-pandemic measures adopted. The designation
according to the SK NACE classification is as follows:

• Restaurants, catering establishments, hotels, and guesthouses: accommodation and
food service activities (NACE I) thereof:

� NACE I55—Accommodation;
� NACE I56—Food and beverage service activities.

4. Results and Discussion

4.1. Analysis of the Impact of the COVID-19 Pandemic on the Business Environment in Slovakia

The development of the Slovak GDP (the most used measure of the size of the national
economy in general; in this case, expressed in constant prices calculated by chaining vol-
umes to the reference year 2015), as it can be seen in Figure 1, dramatically dropped mainly
in 2020 (in comparison to the pre-pandemic year 2019), which corresponds with the first
and second wave of the COVID-19 pandemic in Slovakia when the government adopted
the strictest anti-pandemic measures during the whole duration of the pandemic and its
presence in Slovakia. While before the spread of the pandemic the medium-term forecast
of the National Bank of Slovakia spoke of a 2.2% growth of the national economy for 2020
(National Bank of Slovakia 2019), the GDP was by more than six perceptual points lower
compared to 2019. According to the Statistical Office of the Slovak Republic (2021), the
drop in the GDP was caused by declines in the key industries, especially in the automotive
industry, and by declines in several parts of the service sector.

 

Figure 1. Annual GDP development in Slovakia. Source: own elaboration based on the data from the
Statistical Office of the Slovak Republic.

In 2021, the development of the Slovak GDP recovered and reached a higher value
than before the pandemic outbreak. Therefore, it can be concluded that the impact of the
pandemic on the Slovak GDP was not as fatal as it seemed. Instead, it mainly had an impact
on slowing down the economic development of the Slovak economy. On the other hand,
however, it is necessary to point out that the GDP was primarily formed thanks to the
growing consumption of households.
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A more detailed overview of the quarterly GDP development is presented in Fig-
ure 2. The blue line represents the GDP development, and the grey area shows the per-
centual change in the pandemic period for the corresponding quarter compared to the
pre-pandemic year 2019.

 

Figure 2. Quarterly GDP development of the Slovak Republic. Source: own elaboration based on the
data from Statistical office SR.

The quarterly GDP development had a seasonal character. It is visible, among other
things, that the pandemic had the greatest impact on the Slovak GDP in the second quarter
of 2020 (GDP = EUR 21.5B), which corresponds, for example, with the state in the second
quarter of 2017. On the other hand, in the third quarter of both pandemic years the GDP
increased—in the third quarter of 2020 by 11.4% compared to the second quarter of 2020,
and by 1.5% in the case of a year-on-year comparison (to the third quarter of 2019) and the
third quarter of 2021, by 4.4% in the case of a year-on-year comparison to the pre-pandemic
period (to the third quarter of 2019). For instance, compared to the state during the global
financial crisis of 2008, the difference in GDP changes was also that, after a significant
decrease in the first and second quarters, the increase in the third quarter was jumpy, which
was related to the specific shock that caused it. We assume that this significant difference
was mainly caused by the relaxation of anti-pandemic measures at the end of May 2020
and 2021. The waves of the COVID-19 disease had a seasonal character; in the late spring
and summer of 2020 and 2021 the situation improved, and strict anti-pandemic measures
were not required.

Comparing the quarter data on the Slovak GDP during the pandemic, the pandemic
had a milder impact on its development in 2021 than in 2020, as the fluctuations were not
as significant as during 2020. In the third and fourth quarters of 2021, the GDP reached the
values seen before the pandemic. The reason for this was primarily the health measures
adopted (the mass vaccination of the population), which did not require such a strict closure
of economic activities as in 2020. Further, effective aid from the state focused primarily
on supporting the employment of enterprises threatened by the crisis, as well as the loss
of sales due to the restriction of their business activities in response to the anti-pandemic
measures adopted in Slovakia. The state aid was provided within the support scheme “First
Aid”, and the structure of this support varied depending on the character of the recipients
and the severity of the impact of anti-pandemic measures on their business activities. The
aid contributions consisted of a contribution from the state budget of the Slovak Republic,
or a contribution from the state budget of the Slovak Republic and, at the same time, a
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contribution from the European Social Fund (in a ratio of 85:15 and 50:50, respectively,
depending on the territorial region of the aid recipient).

In reality (based on the quick estimate compiled according to the ESA methodology),
the GDP of Slovakia in the second quarter of 2022 increased year-on-year by 1.7% (Statistical
Office of the Slovak Republic 2022a); however, the situation still lags behind the pre-
pandemic estimates.

Closely related indicators to the GDP are production, intermediate consumption, and
added value (other macro-aggregates expressed in constant prices). Their development is
shown in Figure 3.

 

Figure 3. Development of production, intermediate consumption, and value added. Source: own
elaboration based on the data from the Statistical Office of the Slovak Republic.

In Figure 3, in addition to seasonal fluctuations, we can see that before the pandemic,
the development of all three indicators had a slightly increasing trend. In the second quarter
of 2020, the value of production fell by more than 16%, a drop of EUR 8.8B compared to the
same period of 2019. The decrease was mainly caused by intermediate consumption, which
decreased in that period due to the lower consumption of services and less production.
At that time, the first anti-pandemic measures were adopted, and a state of emergency
was introduced. In addition to the suspension of air traffic, industrial production was also
limited, which was reflected in this significant drop. In the same quarter, intermediate
consumption decreased by more than 21% compared to 2019, representing a loss of almost
EUR 7B. However, this decrease was followed by an increase in the next quarter due to
more relaxed anti-pandemic measures and the re-opening of production and operations,
as well as due to the provision of support schemes “First Aid” from the state. However,
these are still lower values than in the base year 2019. The change acquired positive values
only from the second quarter of 2021. When compared to the base year 2019, it increased
by 1.5%. Then, the situation in the country improved, measures were eased, testing was
expanded, and vaccination began. This helped to restore the activity of enterprises and
their consumption.

To examine the impact of the COVID-19 pandemic on the Slovak economy and busi-
ness environment, we also used the number of active business entities operating in Slovakia,
one of the indicators of the general nature. This indicator generally points to the business
activity and interest in doing business in Slovakia. Figure 4 namely shows the develop-
ment of the number of SMEs in Slovakia (blue line) and its changes during the pandemic
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compared to 2019 (a grey area). The focus on SMEs is purposeful, since from the begin-
ning of the statistics on the number and size of enterprises in Slovakia, SMEs (including
micro-enterprises) comprise 99.9% of all enterprises actively operating in the country.

 

Figure 4. Development of the number of SMEs. Source: own elaboration based on the data from the
Slovak Business Agency.

The total number of enterprises has been increasing since 2018, even after the pandemic
outbreak. However, the reason for this cannot be found in the growing number of newly
established enterprises, but in the decreasing number of enterprises that ceased their
business activities. By comparing both indicators, the net increase is another general
indicator that characterises the business environment in Slovakia, focusing on the segment
of SMEs (regardless of the economic sector they operate in). The development of these
indicators is presented in Figure 5.

 

Figure 5. Development of the number of established and defunct SMEs and their net difference.
Source: own elaboration based on the data from the Slovak Business Agency.
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In 2020 the number of newly established enterprises decreased year-on-year by 2%,
which indicates that the business environment, which in that year was influenced by
anti-pandemic measures, was evaluated by potential starting entrepreneurs as rather un-
favourable for starting a business. On the other hand, the number of defunct entrepreneurs
also decreased, namely by 15.1%, which may indicate that, despite the worsening business
conditions due to the anti-pandemic measures adopted, the financial support from the state
was so effective that it limited the number of enterprises that would otherwise terminate
their activity. Most of them represented self-employed entrepreneurs. Therefore, the change
in the total net increase in 2020 is positive; it increased by 23.4%.

We also assessed the state of the business environment in the country through the
analysis of employment, which reflects the state of the labour market in Slovakia. As for em-
ployment, overcoming the economic and social crisis caused by the pandemic and raising
real wages and the standard of living of citizens is important. In this regard, the Govern-
ment of the Slovak Republic is committed to promoting measures aimed at maintaining
employment, creating new jobs, and improving the quality of the business environment
in Slovakia by reducing bureaucracy in employment, administrative complexity, and tax
burden. The development of the number of employed (blue line) and unemployed persons
(orange line) and the percentage change of employed compared to the base year (a grey
area) are shown in Figure 6.

 

Figure 6. Number of employed and unemployed persons. Source: own elaboration based on the data
from the Statistical Office of the Slovak Republic.

Based on the data from the Slovak Statistical Office, overall, the number of employed
persons had an increasing trend (the state from 2013 to 2019). On the contrary, the number
of people actively looking for work was continuously decreasing. In 2019, in the case
of both indicators, the Slovak economy reported the best values ever (considering the
whole existence of the Slovak Republic since 1993)—the registered unemployment rate was
only 4.92%. Subsequently, in 2020 and 2021, the registered unemployment rate increased
by 2.65 per cent in 2020 compared to 2019, and 1.84 per cent in 2021 compared to 2019.
In absolute terms, the number of employed persons in 2020 reduced close to the level
of 2017 (1.9% less than employment in 2019), and in 2021 the situation was even worse
(decreased by 2.5% in comparison to 2019). Therefore, it is obvious that the pandemic
negatively affected the labour market situation (a result of reduced production, closed
establishments, reduced mobility, or the impossibility of working from home). The increase
in unemployment and the decrease in employment occurred even though the number
of active enterprises in the Slovak economy increased during the pandemic years. The
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structural analysis of the unemployed indicates that layoffs occurred mainly among so-
called agency employees and employees who had reduced working hours. Likewise, the
number of persons unemployed before reaching retirement age increased.

4.2. Analysis of the Impact of the Pandemic on the Business Environment in the Selected Sectors
4.2.1. Industry (Secondary Sector)

According to the Statistical Office of the Slovak Republic (2022b), the industry includes
activities related to mining and quarrying; manufacturing, the supply of electricity, gas,
steam and cold air, and the supply of water; the cleaning and drainage of waste water, and
waste and waste removal services. Figure 7 shows the number of SMEs in the industry
sector from 2015 to 2020. The data are for all enterprises with a main industrial activity,
including self-employed persons.

Figure 7. Development of the total number of active SMEs, newly established SMEs, defunct SMEs,
and the net increase in SMEs in the industry. Source: own elaboration based on the data from the
Statistical Office of the Slovak Republic.

The development of the number of SMEs in the industry sector (grey bar graph)
demonstrated a growing trend in the monitored period with a maximum in 2019, when the
number of SMEs reached over 82,030 enterprises. However, the pandemic visibly disrupted
this development trend, since the number of SMEs fell to approx. eighty-one thousand
in 2020.

In addition to the total number, we can also monitor the development of the number
of established and defunct SMEs in the industry, as well as their net increase. The data
indicate that the number of newly established SMEs in the industry (orange line) fluctuated
during this period. After the financial crisis in 2008–2009, the number of newly established
SMEs increased slightly; the highest value in this general indicator was revealed in 2019
when 11,913 SMEs were established, representing 14.5% of the total number of active
SMEs. In 2020, the value of the indicator decreased by 12.3% to 10,452 (absolute difference
of 1461 entities), which is a 12.9% share in the total number of active SMEs operated
in the industry sector in Slovakia (a decrease of 2.2 percentual points). The number of
defunct SMEs (blue line) in the pandemic year 2020 also decreased compared to 2019
by 14% (by 1040 entities in absolute terms). From the perspective of the quality of the
business environment, however, it is acceptable that the total number of newly established
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SMEs exceeded the number of defunct ones, which is mirrored in a positive value of the
net increase.

Figure 8 shows depicted data, except for other data on gross production reported
for the industrial production (NACE C). According to the Statistical Office of the Slovak
Republic (2021), this quantitative economic aggregate expresses the value of own products
and services which are the result of the economic activity of business entities in the moni-
tored period (in our case, in constant prices). As follows from its time series analysis, the
impact of the pandemic is mainly seen in the second quarter of 2020, when the production
fell year-on-year by 31.28%, which is a drop of almost EUR 6.5B. At the same time, the
decrease is already visible in the first quarter of 2020, when the value of the production fell
by more than 9% compared to the same period of 2019 (by approx. EUR 1.95B). Until the
third quarter of 2021, the output of industrial production was lower than in the reference
period of 2019. However, after this period, the indicator recovered and reached values
exceeding the pre-pandemic values (approx. EUR 23.5B in constant prices).

Figure 8. Development of gross production, gross value added and intermediate consumption in
NACE C: Manufacturing. Source: own elaboration based on the data from Statistical Office SR.

Following the structural analysis of this economic aggregate, the decrease in its values
was mainly caused by reducing the intermediate consumption (the estimated impact of the
change in the consumption on the change in the aggregate indicator of the gross production
is approx. 61.4%; ceteris paribus condition was applied), which, due to the suspension of
production in Slovakia during the first wave of the pandemic, fell by almost 30.5% to approx.
EUR 11.5B in the second quarter of 2020 compared to the same quarter of 2019. In general,
its development copied the development of gross production—the recovery phase mainly
started in the fourth quarter of 2021 when the values exceeded the pre-pandemic values.
According to another economic indicator, the value added, the pre-pandemic state was
also reached in the fourth quarter of 2021 when the indicator reached EUR 5.6B. This is
based on the year-on-year comparison with the pre-pandemic state of 2019, an increase of
5.1%. Overall, the worst situation was in the second quartal of 2020, as in the case of the
previous indicators when the value added of the Slovak industry was only EUR 2.65B. The
negative change in the development of this indicator (based on a year-on-year comparison
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of the second quarter of 2020 and 2019) affected the value of the production indicator (and
thereby its decrease) by 38% (ceteris paribus condition was applied).

The impact of the pandemic on sales in the industry is depicted in Figure 9. According
to the Statistical Office of the Slovak Republic (2022a), sales for own services and goods
include the value of sales from the sale of own products, services, trade goods, revenues
from orders, and revenues from the sale of real estate, realised in the monitored period and
intended for domestic and foreign customers.

Figure 9. Development of sales of own services and goods in the industry. Source: own elaboration
based on the data from the Statistical Office of the Slovak Republic.

The development of sales in the monitored period fluctuated slightly. The largest
decrease in sales in the industry sector occurred in the second quarter of 2020 when it fell
by 26.5% to EUR 18.6B, compared to the same quarter of 2019. However, as in the case
of previous economic indicators, an obvious recovery occurred in the fourth quarter of
2021—the reported sales were 16.6% higher (in constant prices). Therefore, although the
results indicate that the pandemic was mainly reflected in sales for 2020, the values of the
indicator for 2021 lag behind the pre-pandemic values of 2019 by 11.1%.

The largest share in the sales of industrial production covers the production of means
of transport (SK NACE C—29, 30; in 2019—33.7%, in 2020—37.8%, in 2021—29.3%). In the
first wave of the pandemic, which took place in the second quarter of 2020 in Slovakia, the
production of vehicles by some car companies was limited or stopped, which caused this
high drop in sales. In fact, sales for own services and goods in the vehicle manufacturing
sector had already fallen by 9.6% in the first quarter of 2020, but the most significant drop
occurred in the second quarter of 2020, when they fell by more than 41% year-on-year,
which represented a loss compared to 2019 in the amount of EUR 3.5B. In the next period,
sales increased, which was helped by the relaxation of anti-pandemic measures and the
start of car production towards the end of 2020. However, an obvious recovery occurred
again in the fourth quarter of 2021.
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Figure 10 presents the data that are distinctive of the employment in the industry sector
and its selected subsectors. According to the Statistical Office of the Slovak Republic (2022b),
the average number of employed persons includes, in addition to the average number of
employees, self-employed persons.

 
Figure 10. Development of employment in the industry. Source: own elaboration based on the data
from the Statistical Office of the Slovak Republic.

The number of employees in the industry and the sector of the manufacture of vehicles
and other transport equipment (SK NACE C 29, 30) also had a growing character before the
pandemic until 2019. In 2020, the number of persons employed in the industry decreased
by 5.7% (in absolute terms by 31,837 people) due to layoffs caused by the COVID-19 pan-
demic and adopted anti-pandemic measures. In the case of a closer look at the enterprises
operating in the sector of the manufacture of vehicles and other transport equipment, the
results indicate that the employment in these industry subsectors had a 15.7% share in the
employment for the whole industry in 2019, and 16% in 2020, respectively. Year-on-year,
the employment in these subsectors decreased by 3272 people, i.e., 3.4%. The given sub-
sectors participated in the overall decrease in employment in the industry sector by 10.7%
(ceteris paribus condition was applied), and most dismissed employees had the character
of agency workers.

4.2.2. Sectoral Analysis of Services (Tertiary Sector)

The tertiary sector represents the service sector, which includes several subsectors/
categories. In connection with the COVID-19 pandemic and its impacts, our attention is paid
mainly to the analysis of enterprises operating in catering services (restaurants, hospitality)
and accommodation services (hotels, tourism). According to the Slovak Business Agency
(2022), 99.9% of the companies operating there are categorised as SMEs. The subsectors of
these services are generally considered the most at risk due to the pandemic and adopted
anti-pandemic measures.

Figure 11 graphically shows the development of the number of business entities
operating in the accommodation and food service sectors. Obviously, there was a growing
trend in the number of established SMEs in Slovakia until 2019. Compared to this trend,
however, in the pandemic year 2020, the number of newly established companies decreased
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by approx. 2%. The number of defunct SMEs also decreased, and the net increase was
positive and growing over the last few years, which continued even in 2020. Thus, the
impact of the pandemic on the number of SMEs is only visible in the case of the number of
newly established companies.

Figure 11. Development of total number, established, defunct number and a net increase in SME in
NACE I: Accommodation and food service activities. Source: own elaboration based on the data
from the Statistical Office of the Slovak Republic.

The impact of the pandemic on the gross production (in constant prices) of this NACE
category was most pronounced in the second quarter of 2020, when production fell by
almost 13% compared to 2019, representing a loss of EUR 1.2B. The situation is described
in Figure 12. The situation with gross production improved in the third quarter of 2020;
the value of the indicator was slightly above the pre-crisis values in the same period of
2019. From the second quarter of 2021, production began to grow gradually, but with
the arrival of the next waves of the COVID-19 pandemic and the adopted anti-pandemic
measures, the production of enterprises operating in the accommodation and food services
decreased again.

The tourism industry is also characterised by the number of visitors in accommodation
facilities, and appropriate data are presented in Figure 13.

In the second quarter of 2020, when the mobility of people was most significantly
restricted in Slovakia, the number of visitors in accommodation facilities decreased sharply
year-on-year to only 15% of the number in 2019. Since the beginning of the pandemic, the
number of visitors decreased significantly throughout the year, most significantly in the
fourth quarter of 2020 and the first quarter of 2021, when a state of emergency was declared
and no operations, especially ski resorts, could operate. Nevertheless, a partial recovery
approaching the state before the pandemic indicates estimates for 2022.

If we monitor the number of overnight stays of visitors in accommodation services,
we can say that compared to 2019, the number of overnight stays was lower in both years.
However, the most significant reduction occurred in the first quarter of 2021. Compared to
2019, the number of overnight stays was only 11.4%, a drop of almost 89%.
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Figure 12. Development of the gross production and intermediate consumption in NACE I: Accom-
modation and food service activities. Source: own elaboration based on the data from the Statistical
Office of the Slovak Republic.

 

Figure 13. Development of the number of visitors in accommodation facilities. Source: own elabora-
tion based on the data from Slovak Business Agency.

Figure 14 presents the sales of companies operating in accommodation and food
service activities. The sales gradually decreased since 2020; the lowest sales were recorded
in the second quarter of 2020. At the same time, it follows from the data analysis that the
revival and, thus, the increase in sales always occurred in response to the relaxation of the
anti-pandemic measures adopted at that time in Slovakia. As for most European countries,
the situation in Slovakia worsened primarily in the autumn and winter months.

Accommodation sales fell by almost EUR 105M compared to 2019, which is a drop of
almost 85%. Restaurant sales fell by almost EUR 146M, which is a decrease of almost 47%
compared to 2019. At the time, a state of emergency and curfew were in place, so many
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companies were forced to close. During the pandemic, sales developed depending on the
situation and the adopted anti-pandemic measures and their strictness.

A more detailed look at the structure of tourism sales shows that in 2020 the tourism
industry recorded the lowest sales during the last ten years. The biggest impact on tourism
sales was for passive tourism sales, which reached only 11.5% of sales in 2019, i.e., they fell
by 88.5% (by EUR 620M in absolute terms). The tourists paid almost 90% less for these
services (air tickets, hotels, reservations, restaurants, etc.) than in the same period of 2019.

As for the employment in this sector, overall employment as well as the number of
employees fluctuated throughout the monitored period. This is partly due to seasonality,
but until the end of 2019 it demonstrated a growing trend. However, the employment saw
a downward trend since the pandemic outbreak. The development is shown in Figure 15.
Due to data availability, we show total employment in the service sector as employment in
NACE G, H, and I. Unfortunately, data for the earlier period were not available.

 
Figure 14. Development of sales of own services and goods in accommodation and food and beverage
service activities. Source: own elaboration based on the data from Statistical Office SR.

 
Figure 15. Development of employment in accommodation and food and beverage service activities.
Source: own elaboration based on the data from the Statistical Office of the Slovak Republic.
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A more detailed look at the number of employees in the service sector during the
COVID-19 pandemic shows that employment was lower in both years than in 2019. How-
ever, the largest decrease was in the first quarter of 2020 when the number of employees
fell by more than 25,000 compared to the same quarter of 2019.

Employment in accommodation services before the pandemic had a 2.7% share in
overall employment in the services according to SK NACE classification G, H, I, and in
food and beverage service activities this was 14% (all for 2019). In 2020, the number of
employees in this sector decreased by almost 12%, which represented 2000 persons who
lost their jobs in accommodation services. In the restaurant and food service activities
sector, the decrease in employees after the pandemic outbreak was more moderate, but
more employees lost their jobs in absolute numbers. Compared to 2019, the number of
employees decreased by 3.5%, representing over 3500 people.

4.3. Discussion

The COVID-19 pandemic caused a significant drop in the Slovak GDP due to closed
operations, problems with the disruption of supply chains, or restrictions on the mobil-
ity of people. While before the spread of the pandemic, the medium-term forecast of
the National Bank of Slovakia spoke of a 2.2% growth of the Slovak economy for 2020
(National Bank of Slovakia 2019), the GDP growth was negative (–) 4.4%. A partial recov-
ery of the Slovak economy occurred in 2021 when the GDP recorded an increase of approx.
3%. In the case of Slovakia, the development of the Slovak GDP was like the development
of GDP in other EU countries when the economic slump was recorded, especially in the
first year of the immediate response to the COVID-19 pandemic. Likewise, there was a
negative development in the indicator of the registered number of unemployed persons in
Slovakia, and its development was like the development of the Slovak GDP, i.e., a partial
recovery occurred in 2021 when the unemployment rate was 6.76%, i.e., by 0.81 percent-
age higher than in 2020; however, this was by 1.84 lower behind the pre-pandemic year
2019. The impact of the pandemic can be seen mainly in the areas heavily affected by the
anti-pandemic restrictions and especially in such job positions where working from home
was impossible. We consider the increase in unemployment and the decrease in sales as
basic indicators of the possible effects of COVID-19 on selected sectors of the economy.
In that case, the sector of services, especially the hotel industry and restaurant services
(SK NACE I), belong among the most hit. These industries, or the tourism industry, were
declared the riskiest even globally.

Tourism in Slovakia, from the perspective of participation in the value of GDP (the
share of the direct GDP of tourism in the GDP of the Slovak economy is long-term at the
level of approx. 2.8%), is not so important, but indirectly its share is higher, and it is gaining
importance (indirect approx. 6%). Almost 100% of these enterprises simultaneously fall
into the segment of SMEs.

The state of tourism significantly worsened just due to the closure of borders, the
suspension of air traffic, the ban on passing between districts, and the closure of wellness
centres, hotels, swimming pools, and ski resorts. The pandemic and measures to prevent the
spread of the coronavirus weakened this part of the service sector most noticeably. A more
detailed look at the structure of tourism sales shows that in 2020 the tourism industry in
Slovakia recorded the lowest sales during the last ten years, and the biggest impact of
the pandemic on tourism sales was in the case of passive tourism sales, which reached
only 11.5% in 2019. Due to the forced limitation of their business activities, a decrease in
consumer demand and an increase in costs, restaurants, hospitality establishments, and
accommodation establishments were exposed to the pressure of reducing costs, for example,
by laying off their employees. In terms of this kind of service, the adequacy of the aid
provided by the state was constantly debated during the COVID-19 crisis, as enterprises
of this type of service represent a significant part of the enterprises that decided to close
their operations due to the pandemic. They also point to the threat to their activity in the
current era as a direct result of the energy crisis and high inflation, which are both the result
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of the gradual recovery of the economy after the end of the most difficult periods of the
COVID-19 pandemic, but also of the war conflict. To support tourism in Slovakia, it would
also be possible to increase the value of so-called recreational vouchers. These vouchers
serve to cover part of the costs of recreation in Slovakia for employees of large companies.
If the employees’ annual limit allocated for stays in Slovakia increased, tourism would be
supported, and thus, the situation in this industry could improve. Here, however, it would
be necessary not to transfer the burden for this increase in the limit of recreation vouchers
to employers, but the participation of the state would also be necessary.

The study was also focused on the most important industrial sector in Slovakia—the
automotive industry (SK NACE C—29, 30). At the same time, this is an industry that is
characterised by the close cooperation of large automobile companies and SMEs operating
in the given industry with related activities specific to the production of automobiles in the
conditions of Slovakia. The COVID-19 crisis limited or stopped the production of vehicles,
which caused the car producers a large drop in sales. In fact, sales for own services and
goods in the vehicle manufacturing sector had already fallen by 9.6% in the first quarter
of 2020, but the most significant drop occurred in the second quarter of 2020, when they
fell by more than 41% year-on-year, which represented a loss compared to 2019 in the
amount of EUR 3.5B. In the next period, sales in this industry increased; however, an
obvious recovery occurred again in the fourth quarter of 2021. The decline in sales in the
given industry was not only recorded because of the interruption of production due to
the introduction of measures against the spread of the virus in Slovakia, but also due to
the introduction of restrictions abroad, which disrupted the logistic chains ensuring the
supply of the necessary components, which “fully” manifested the integration of the Slovak
economy into the global economy.

5. Conclusions

In this study, we focused on the quantification of the impact of the COVID-19 pan-
demic on the economy of Slovakia. For this purpose, we used public data from the Slovak
Statistical Office and Slovak Business Agency. These data are published yearly in separate
studies. First, it was necessary to collect all the values of indicators in order to characterise
the SME environment in Slovakia. In the analysis, we focused on the general environment
in the country. Consequently, we analysed two selected sectors—tourism, including food
and accommodation services, one of the most affected sectors by the pandemic, and the
automobile industry, one of the most important economic sectors in the Slovak economy.
The analysis showed the fields in which the economy as a whole and individual sectors
were most affected by the pandemic, or rather, adopted anti-pandemic measures.

The contribution of this article can, therefore, be the identification and quantification
of those aspects of the business environment in Slovakia that were affected by the pandemic.
This can help to focus the right measures, serving to mitigate the immediate but also the
long-term consequences of a pandemic or other emergency in the future.

As a weakness of this study, we consider the fact that some data were measured only
on an annual basis. Quarterly or even monthly indicators would capture the development
of the situation during the pandemic in more detail and with greater accuracy. In addition,
it would also be possible to quantify the impacts more precisely. In this study, we used
only a simple percentage change compared to the base pre-pandemic year 2019. In the
continuation of this study, we would also like to focus on the statistical modelling of the
time series development of the analysed indicators. These models could subsequently be
used to predict their development in a situation without a pandemic. This would increase
the precision when quantifying the pandemic’s impact.
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Abstract: Certain features of socioeconomic models can be distinctly determined in different countries
and regions. However, such models are quite flexible under external and internal influences. Their
changes can be observed under the impact of unpredictable factors, the COVID-19 pandemic being
one. The aim of the work is to identify differences in the structure of socioeconomic models under
the influence of the pandemic. The object of the study is the socioeconomic models of various
states. The subject of the study is the transformation of socioeconomic models at different stages of
the pandemic. Research methods include analysis of statistical data, correlation and comparative
analysis, and graphical methods of presenting results. A comparison of data from the most well-
known socioeconomic models was carried out for the first time. It is determined that the countries
of the Chinese model adopted restrictive measures of high Stringency Index. The countries of the
Japanese model used unique crowd management methods, and the countries of the Scandinavian,
German and Anglo-Saxon models resorted to unprecedented monetary injections into the social
and economic spheres. It was revealed that quarantine measures eventually cost countries less than
monetary injections. It was shown that a decrease in the Pandemic Uncertainty Index stabilized the
economic behavior of the population and businesses and increased the volume of export-import
operations. It was found that the pandemic affected the economy indirectly through the level of
uncertainty and rigidity of preventive measures. It is assumed that the intensity and severity of
measures could be influenced by global trends leading to certain types of preventive measures rather
than by the COVID-19 statistics of a particular country.

Keywords: transformation; socioeconomic model; pandemic; COVID-19; Anglo-Saxon model;
Rhenish (German) model; Scandinavian (Swedish) model; Japanese model; Chinese model; Stringency
Index; World Pandemic Uncertainty Index

1. Introduction

The socioeconomic model of the state reflects the real system of management and
social relations. It also acts as an indicator of socioeconomic dynamics. It can be assumed
that there are certain patterns in the change of the socioeconomic system under the influence
of external or internal factors. If the impact of such factors is hard to predict, the patterns
become more difficult to determine and analyze. An example of such a factor is COVID-
19, which has had a serious impact on the economy of the entire planet (World Health
Organization 2020). Any pandemic, being extremely unpredictable, is one of the essential
prerequisites for socioeconomic changes. At the same time, the nature of the changes will
depend on the degree of pandemic development.

Currently, comparative research lacks studies considering the impact of pandemics
on the socioeconomic indicators of various groups of countries. We carried out a com-
parative analysis of countries from the most well-known socioeconomic models in the
conditions of a pandemic. The phases of the pandemic were identified, which is of par-
ticular importance when assessing the impact on socioeconomic processes in society. The
specifics of government spending during the pandemic, and the features of COVID-19
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development in different socioeconomic models are revealed. The relationship between
the COVID-19 pandemic phases and changes in the Stringency Index and World Pandemic
Uncertainty Index is calculated. We also determined the correlation of pandemic indicators
with export-import operations, including an increase in the turnover of computer and
communication services.

The results obtained are of practical importance. The main result is data that can be
used to adjust economic, social, and political measures to counteract sudden negative im-
pacts on the society of countries of various socioeconomic models and to prevent significant
negative consequences.

In research, the terms “pattern” and “model” are used. We believe that one can use
the term “model” to combine similar states into groups and unify different states based on
similar characteristics. We understand that states belonging to one model cannot be called
identical. If that were the case, we could use the term “pattern”. As an example, we can
cite an article about business model patterns, which discusses patterns that can serve as a
blueprint for organizing a new business (Curtis 2021).

The remainder of the paper is organized as follows. Section 2 contains a Literature
Review. Section 3 outlines the key components of the methodology: approaches, stages,
and methods of analysis. Section 4 presents the key results obtained during the analysis
of statistical data. Section 5 discusses the results obtained in light of earlier achievements.
Section 6 contains practical conclusions, limitations, and prospects of the study.

2. Literature Review

Initially, the specifics of a socioeconomic model of the state depend on many fac-
tors. The determining prerequisites may be long-term geopolitical traditions, material
conditions, national and socio-cultural characteristics, the influence of socio-political forces
(Teterina 2015), and institutional specifics (Gubaidullina 2016). Changes in socioeconomic
models and even their replacement are natural and justified since no model can constantly
guarantee its effectiveness in conditions of instability (Ramazanov 2010).

The main criteria that characterize the socioeconomic model of the state and, at the
same time, do not have a clear separation from each other are the following: role of the
state in society, type of social policy, level of private entrepreneurship freedom, ratio of
different forms of ownership, institutional features, and the openness of the economy, etc.

In turn, indicators of the state of the socioeconomic system characterizing the corre-
sponding model are (Teterina 2015; Gubaidullina 2016): differentiation of income of the
population, the share of state production in the economy, export quota (% of GDP), import
quota (% of GDP), share in world exports of goods, share in world imports of goods; the
ratio of the export of accumulated foreign direct investment (the value of national assets of
a given country localized abroad) to GDP, the ratio of the import of accumulated foreign
direct investment (the value of foreign assets created by foreign TNCs in a given country)
to GDP, the share in the world export of foreign direct investment, and the share in the
world import of foreign direct investment, etc.

The description of the generally recognized socioeconomic characteristics (from gen-
eral to particular) is presented as a division according to specific characteristics of the
well-known American, German, Swedish, Japanese, and Chinese models.

1. American (Anglo-Saxon) model is characterized by a liberal economy and high
entrepreneurial activity.

Its key features are as follows (Gubaidullina 2016; Ramazanov 2010; Plyuhina 2020):
1.1. The state encourages private entrepreneurial activity as much as possible. It is

reflected in

- creating the necessary conditions for business development;
- supporting entrepreneurial activity;
- limiting government intervention in the economy;
- the manifestation of low production activity of the state (low percentage of the state in

the production GDP).
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1.2. The low role of the state in solving social issues is manifested in the minimal
participation of the state in social protection.

1.3. Free and open economic relations, including:

- tough competition in business;
- the key role of the stock market in business financing, which to a certain extent could

indirectly help in surviving the pandemic due to some “habituation” to “swings on
the waves of the market and the dangers of storms of stock speculation” (Kanarsh
2018, p. 39);

- management in the interests of key shareholders in a context of distributed ownership;
- foreign trade openness.

1.4. Individualism in labor relations, such as:

- individual responsibility of employees;
- clear distribution of functions;
- priority of personal interests to the interests of the company;
- flexible labor markets;
- short-term hiring.

2. The Rhenish (German) model is a more socially-oriented market economy.
Its key features are as follows (Gubaidullina 2016; Ramazanov 2010; Plyuhina 2020):
2.1. Private initiative and competition, in that:

- small and medium businesses are the most important components of a market economy;
- the economy is export-oriented.

2.2. Active role of the state in the economy, including:

- support for small and medium businesses;
- high production activity of the state (high share of state-owned enterprises in the

economy, a high percentage of the state in the GDP produced, and social expenditures
make up a significant part of the state budget).

2.3. Efficient system of social support.
3. The Scandinavian (Swedish) model is characterized by a combination of market

relations and state regulation (welfare state).
Its key features are as follows (Aksenov 2006; Tcerkasevich 2019; Gubaidullina 2016;

Ramazanov 2010):
3.1. Widespread government intervention in the economy, in that:

- private property is fundamental;
- redistribution of income is a state function;
- full employment is a goal;
- income equalization is a value.

3.2. Widespread nationalization of social services and social spending comprises more
than half of GDP.

3.3. Broad participation of the state in the regulation of social issues:

- solidarity policy (income equalization);
- progressive taxation.

4. The Japanese model is socially oriented with a shrinking role of the state.
Its key features are as follows (Kuznetsov 2017; Gubaidullina 2016; Ramazanov 2010;

Plyuhina 2020):
4.1. Active participation of the state in social issues; developed social protection systems.
4.2. Relations of multilateral cooperation in the economy, including:

- cooperation between enterprises based on the distribution of functions;
- a key role of banks in financing enterprises;
- the equivalence of interests of shareholders and employees;
- a relative closeness of the economy to other countries;
- a low level of foreign business activity in the country;
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- state as one of the largest foreign investors.

4.3. Cooperation in labor relations involves:

- collective responsibility;
- an unclear distribution of functions;
- the loyalty of employees to the company;
- long-term hiring.

5. Chinese model: Transformation towards double circulation (Tsedilin 2019; Bardhan
2020; Lukonin and Zakliazminskaia 2020).

Its key features are as follows:
5.1. Macro regulation, state planning, and control:

- relatively high (but declining) share of the public sector (about 40%); mainly process-
ing, energy, metallurgy, and alcohol;

- support for the development of market relations.

5.2. Development of private entrepreneurship, including:

- strict state control;
- annual tax audit of all enterprises;
- free economic zones;
- low labor costs as a competitive advantage in global markets.

5.3. Export orientation, involving:

- dependence on the external market;
- foreign investments (the main investors are ethnic Chinese living abroad).

5.4. Expansion of the domestic sales market.
It should be noted that the socioeconomic models of developed countries operating

on the principles of the market economy, regardless of their uniqueness, have similar
features (Gubaidullina 2016). For example, almost all of them are characterized by a
sectoral structure with a significant share of industries with high added value (Vasin 2022).

In addition, after the creation of the European Union, it was reasonable to expect a
convergence of the models of the various countries that formed it. In particular, more
similarities began to appear in the socioeconomic systems of Sweden, Germany, France,
Italy, etc. (Aksenov 2006).

What element of socioeconomic models assumes the main responsibility for adapting
the system to changes? It is worth noting that such adaptation can occur in the form of
resistance to change, a flexible reaction to change, or a sharp structural and institutional
reshaping. Of course, the main buffer smoothing the impact of unpredictable factors is
the state. However, since in traditional conditions, as shown above, the role of the state
in various socioeconomic systems is different, the reaction to sudden impacts will also be
ambiguous. On the one hand, conceptually, the actions of the state in different countries
will be similar, but tactically there may be significant differences.

The pandemic plays the role of a sudden factor affecting the socioeconomic system,
which causes changes in its socioeconomic model.

In our study, we will focus on the COVID-19 pandemic as a factor of sudden impact
on society. We will not analyze the biological characteristics of the virus and the medical
features of its effects on humans: these issues are covered in sufficient detail in the spe-
cialized literature (Kurrey and Saha 2022; Gueye et al. 2022; Schlickeiser and Kröger 2022;
Murewanhema et al. 2022). We are interested in the specifics of the impact of COVID-19 on
the socioeconomic development of society and the issues of stabilizing such an impact due
to the increase in the adaptive properties of socioeconomic systems.

The aim of the study is to identify differences in the dynamics of socioeconomic
models under the influence of pandemic manifestations in society. There are two bigger
segments in our aim. The first is related to the speed, nature, and intensity of the reaction
of the decision-making units. The second is the reaction of the system to the actions of
management units. As a result of the analysis of these components in a real pandemic,
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the reasons for the transformational dynamics of the socioeconomic model or its elements
become clear.

The published materials contain considerable evidence of the active reaction of various
states to the unpredictability of the COVID-19 pandemic. In particular, South Korea’s
reaction was to create an extremely detailed information field. It meant collecting the
most accessible information about the sick persons or the virus carriers, their movement,
purchases, and treatment in order to inform the relevant authorities and the population
about the routes of their movement and to use mobile applications to prevent a healthy
person from contacting a sick one. In addition, information about the pandemic was
brought to everyone in the most detailed version, including the features of the virus, ways
of infection, methods of prevention, etc. (Majeed 2021). In turn, Bangladesh has adopted
a number of measures typical of most countries: mandatory home quarantine, social
distancing, restrictions on local and international flights, closure of educational institutions,
including schools, colleges, and universities, as well as the closure of offices. All this has led
to national isolation (Faruk and Kar 2021). The reaction of the Nepalese Government to the
occurrence of cases of the disease repeated the strict quarantine that had already become
standard, which was proactive since there were fewer cases of the disease than in the United
States and Europe. The quarantine was soon lifted, but then suddenly, the second wave of
the pandemic in the country occurred. The lack of prompt response to its occurrence led to
a deterioration in data on morbidity and mortality of the population (Paudel et al. 2021).
The actions of the Government of Peru, the most affected country in Latin America, were
to close schools, a number of workplaces, and public transport, cancel mass events, restrict
gatherings and movement within the country, as well as increase control over international
travel. The situation was complicated by the high level of informal employment. This led
to internal migration due to job loss and was called “the exodus of hunger”, resulting in
social conflicts in the places of the arrival of migrants (Salinas et al. 2021).

Governments of states had to choose different actions and sometimes inaction because
all decisions led to economic damage.

According to (Keogh-Brown et al. 2020), it was assumed that if the clinical morbidity
rate was 48% and the mortality rate was 1.5%, COVID-19 alone would impose a direct
health-related economic burden of 39.6 billion pounds (1.73% of GDP) on the UK economy.
Mitigation strategies introduced within 12 weeks can reduce mortality by 29%, but the
total cost to the economy will amount to 308 billion pounds (13.5% of GDP); 66 billion
pounds (2.9% of GDP), which includes the loss of labor of working parents during school
closures, and 201 billion pounds sterling (8.8% of GDP) will be accounted for by the closure
of enterprises. Suppressing the pandemic for a longer period of time could reduce mortality
by 95%, but the total cost to the UK economy will also increase to 668 billion pounds (29.2%
of GDP), of which 166 billion pounds (7.3% of GDP) would be for school closures and
502 billion (21.9% of GDP) for enterprise closures. The researchers prove that the key to
determining economic costs is the duration of the closure of schools and businesses (Keogh-
Brown et al. 2020). In other words, the possible economic consequences of a pandemic will
vary with different reactions of society. At the same time, these consequences will most
likely depend on the current socioeconomic model of the state, that is, on the readiness of
various subsystems to respond promptly. For example, the support programs launched
by most European countries in 2020 were continued in 2021. At the same time, the UK
already completed its support program for the population and business in October 2020
(Ivanovskiy 2021, pp. 76–77). Let us assume that changes in the current socioeconomic
models are likely during the course of the pandemic both because of the high economic
costs and the social perception of the course and the pandemic outcomes.

In addition, it is important to understand the development stages of the pandemic,
from its appearance to its termination, to perform a detailed analysis. The specificity of
pandemic influence at each stage is of particular importance.

Similar approaches to step-by-step analysis are found in research, especially in fore-
casting. In particular, (Lacey King et al. 2022) call this method “Multi-Level Nowcast”,
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implying a multi-stage prediction of the consequences of each individual reaction to a
particular event. The approach is justified due to the high level of uncertainty in the context
of a pandemic. It is obvious that there is no clear boundary between these stages. Never-
theless, they allow structuring the course of the pandemic by socioeconomic consequences
and, accordingly, arguing the dynamics of socioeconomic models to a greater extent.

3. Materials and Methods

3.1. Methodological Approaches

The empirical analysis in our study is presented in the following sequence.

1. Cross-sectional analysis. These are the initial positions of indicators of the socioeco-
nomic system on a specific date in the interstate (inter-model) comparison.

2. Analysis of COVID-19 statistics and indicators of the activity response of the socioeco-
nomic system during the pandemic life cycle. It reflects the nature and intensity of
measures to prevent and combat the pandemic.

3. Analysis of the reaction indicators of a socioeconomic system to the activities of its
structures due to the impact of pandemic factors.

3.2. Stages and Methods of Analysis

Statistical data collection and analysis methods will be applied in the context of each
stage. The following sequence will be used:

1. Selection of statistical data of countries depending on their socioeconomic model.
The sample was limited by the availability of the necessary statistical data in the database
of statistical services of various states or unions, in particular, integrated by Knoema®

(Knoema 2020): Eurostat, Statistics Japan, U. S. Census Bureau, United Nations Economic
Commission for Europe, U.S. Centers for Disease Control and Prevention, etc., statistical
data from World Bank and International Monetary Fund.

Anglo-Saxon, Rhenish (German), Scandinavian (Swedish), Japanese and Chinese
models were selected for the study. At the same time, data from the following states were
used to form each model:

Ireland, United Kingdom, Canada, United States, Australia, and New Zealand—Anglo-
Saxon model.

Belgium, Germany, Netherlands, and Switzerland—Rhenish (German) model.
Denmark, Finland, Iceland, Norway, and Sweden—Scandinavian (Swedish) model.
Indonesia, Japan, Malaysia, and South Korea—Japanese model.
China and Vietnam—Chinese model.
The relative indicators used allowed us to take into account the characteristic features

of the countries included in a particular socioeconomic model. They do not include such
features as territory, population, and other similar absolute indicators that distort the final
arithmetic mean values calculated for the characteristics of each model.

2. Choosing the period for the analysis of COVID-19 statistics and the activity response
of the socioeconomic to the impact of the COVID-19 pandemic. We considered the period
from the first signs of the pandemic to the date of availability of statistical data to be
indicative. As a rule, this period is from 2020 (sometimes from 2019 to 2021 and, in some
cases, to 2022). In some analyses, in order to compare the period of stability with the crisis
period, data from 2017 were used.

3. Collection of COVID-19 statistics and data on the activity response of the socioe-
conomic system according to relative and absolute, objective and subjective (if necessary)
indicators for the COVID-19 pandemic in different socioeconomic systems. The analyzed
indicators are as follows:

- number of new cases of SARS-CoV-2 per 1 million people (New Cases of SARS-CoV-2,
Per Million People) (COVID-19 and Related Statistics 2022);

- number of new deaths from SARS-CoV-2, per 1 million people (Number of new deaths
from SARS-CoV-2, Per Million People) (COVID-19 and Related Statistics 2022);
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- Stringency Index—government response severity index: composite indicator based
on nine response indicators, including school closures, job closures, and travel bans,
scaled in value from 0 to 100, where 100 = the toughest response (Stringency Index)
(Data on COVID-19 (Coronavirus) by Our World in Data 2022; “Stringency Index” in
the Fight against the Pandemic 2022);

- World Pandemic Uncertainty Index. A higher number means a higher uncertainty
(World Pandemic Uncertainty Index 2022);

- General government total expenditure as a % of GDP (IMF: World Economic Outlook
(WEO) Database, April 2022).

4. Choosing a period for analyzing the indicators of the reaction of socioeconomic
systems to the impact of pandemic factors. The period from 2020 to 2022 was chosen.

5. Collection of data on the dynamics of the socioeconomic models for the period
2020–2022. The analyzed indicators are as follows:

- dynamics of exports of goods (customs at current prices) in relation to the previous
quarter, % (World Bank Global Economic Monitor 2022);

- dynamics of imports of goods (customs at current prices) in relation to the previous
quarter, % (World Bank Global Economic Monitor 2022);

- Stock market index calculated in US dollars (January 2000 = 100) (World Bank Global
Economic Monitor 2022);

- percentage of total government expenditures in GDP, % compared to the previous
year (IMF: World Economic Outlook (WEO) Database, April 2022);

- communications, computers, etc., in % of service exports (World Development Indica-
tors (WDI) 2022);

- communications, computers, etc., in % of service imports (World Development Indica-
tors (WDI) 2022).

6. Analysis of the indicators within the selected periods and conclusions about the
specifics of the measures taken within each socioeconomic model. A comparative method
of analysis and a graphical method of presenting the results were applied.

7. Determination of the relationship between indicators reflecting measures to combat
the pandemic in different socioeconomic systems and the effectiveness of such systems
during the pandemic. Application of the correlation analysis method with the calculation
of correlation coefficients in the Statistica 10 environment at p < 0.05

8. Conclusions on the transformation of socioeconomic models under the influence of
pandemic factors.

4. Results

We systematize the range of actions of national governments as an active response to
the impact of pandemic factors. The main groups of measures are as follows (compiled
from: An Overview of Economic Measures Applied by Countries in the Context of the
Spread of COVID-19 2020):

1. Quarantine measures. They differ in form, degree of manifestation, etc., ranging
from recommendations for the prevention of diseases (Sweden) to the introduction
of an emergency regime (Germany). In total, these measures are combined using the
Stringency Index.

2. Injection of liquidity into the economies of countries. The differences are in shapes,
sizes, duration, target groups, etc. The amounts ranged from $170 billion (PRC) to
$750 billion (UK).

3. Simplification of tax regimes: reduction of taxes and deferral of taxes and fees.
4. Reduction of reserve requirements for banks.
5. Reduction and cancelation of loan repayments and reduction of interest rates.
6. Free consulting services (opening of information portals; consulting agencies).
7. Stimulating the creation of certain types of businesses (in Japan, companies involved in the

fight against the pandemic, in particular, producing protective masks, were subsidized).
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8. Issuance of stabilization loans and loans to enterprises, including interest-free ones.
9. Digitalization of services: new technologies, business practices, and business models.
10. Support for export-import operations.
11. Compensation of salaries.
12. Coverage of social benefits and social payments.

COVID-19 statistics on the most prominent representatives of the considered socioeco-
nomic models are shown in Table 1.

Table 1. COVID-19 statistics. (Source: Population of the World: Data for 2022 2022; World Health
Organization 2022).

Model 1. Anglo-Saxon Model (UK
and US Data)

2. Rhenish (German)
Model (Data for

Germany)

3. Scandinavian
(Swedish) Model
(Data for Sweden)

4. Japanese
Model (Data

for Japan)

5. Chinese
Model (Data

for China)Data

Population, people. 68,329,385 333,666,025 83,727,972 10,189,848 126,449,787 1,447,364,028
Total cases of diseases,
number/% of population 23,461,939/34.3 92,364,392/27.7 31,868,639/38.1 2,558,943/25.1 17,325,025/13.7 6,163,563/0.43
Mortality, number/% of
the number of cases 187,018/0.8 1,029,936/0.31 146,650/0.46 19,682/0.78 37,304/0.22 24,499/0.4

As you can see, the largest total proportion of cases on the date of access to the
information resource was observed in Germany (38.1% of the population), and the smallest
was in China (0.43%). However, in terms of the number of deaths, the UK and Sweden are
both in first place.

The level of government spending relative to GDP is indicative in comparison to the
pre-crisis period (Figure 1).

 

Figure 1. General government total expenditure in % of GDP. Source: (IMF: World Economic Outlook
(WEO) Database, April 2022; Initial data are shown in Appendix A, Table A1).

Figure 1 shows a significant relative increase in total government spending in the first
year of the pandemic in the countries of all the models under consideration, except for China.
This confirms the version that the state is the main buffer in the way of unpredictable factors.
The explanation of the relatively low increase in government spending in the countries
with the Chinese model includes: first, the earlier morbidity, before it was recognized as a
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pandemic, and second, the rather high role of the state in the period “before the pandemic”,
which ensured the prompt adoption of complex decisions on the prevention of morbidity
with a high level of performance discipline in the population.

The Stringency Index is closely related to the increase in government spending.
The graphs (Figure 2) show the relationship between the measures taken to contain

the spread of the pandemic (Stringency Index) and its quarterly new cases per one million
people (New Cases, Per Million People).

 

Figure 2. Graphical relationship between the Stringency Index and the quarterly number of new
cases per 1 million people. Source: (Data on COVID-19 (Coronavirus) by Our World in Data 2022;
COVID-19 and Related Statistics 2022; Initial data are shown in Appendix B, Tables A2 and A3).

The absolute changes in the Stringency Index and the number of new cases differ in
the countries representing the selected socioeconomic models. The ratio of these indicators
also varies depending on the model. Thus, the highest Stringency Index observed in the
Chinese model corresponds to the lowest incidence and, conversely, in the Scandinavian
(Swedish) model, where the frequency of new cases exceeded similar indicators of other
models, especially in the period 2021 (Q4)–2022 (Q1) with a relatively low Stringency Index.
In general, it should be noted that there is an inverse trend of an increase in the number of
new diseases relative to a decrease in compliance with preventive measures.
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The degree of similarity of various socioeconomic indicators in different models during
the pandemic will be shown below.

Table 2 reflects the correlation of the relative rate of increase or decrease in new cases
quarterly. This is important for understanding the similarities and differences between
the socioeconomic models under consideration. As you can see, there are no significant
differences. Nevertheless, the dynamics in the countries of the Anglo-Saxon model were
least similar to the Scandinavian (Swedish) (r = 0.886353) and Chinese (r = 0.914395) models.
All correlation coefficients were significant at the level of p < 0.05.

Table 2. Correlation between the emergence of new COVID-19 cases in countries with different
socioeconomic models. (number of new cases per 1 million people, the arithmetic mean of the most
characteristic countries representing the model, quarterly from 2020 to 2022).

Anglo-Saxon
Model

Rhenish (German)
Model

Scandinavian
(Swedish) Model

Japanese Model Chinese Model

Anglo-Saxon model 1.000000 0.925214
(p = 0.000045)

0.886353
(p = 0.000279)

0.920335
(p = 0.000059)

0.914395
(p = 0.000081)

Rhenish (German) model 0.925214
(p = 0.000045) 1.000000 0.986969

(p = 0.000000)
0.858010

(p = 0.000728)
0.974330

(p = 0.000000)
Scandinavian (Swedish)
model

0.886353
(p = 0.000279)

0.986969
(p = 0.000000) 1.000000 0.854415

(p = 0.00081)
0.989803

(p = 0.000000)
Japanese model 0.920335

(p = 0.000059)
0.858010

(p = 0.000728)
0.854415

(p = 0.00081) 1.000000 0.900051
(p = 0.000160)

Chinese model 0.914395
(p = 0.000081)

0.974330
(p = 0.000000)

0.989803
(p = 0.000000)

0.900051
(p = 0.000160) 1.000000

Source: (COVID-19 and Related Statistics 2022; Initial data are shown in Appendix B, Table A3).

The dynamics in the countries of the German model were least correlated with the
countries of the Japanese model (r = 0.85801).

The Japanese model is the most isolated in its specifics, while the highest correlation is
observed with the countries of the Anglo-Saxon model (r = 0.920335).

Finally, the countries of the Chinese model were least correlated with the Japanese
model (r = 0.9).

However, the absolute number of new cases per 1 million people varies significantly
in different models (see Figure 3).

 

Figure 3. New Cases, Per Million People. Source: (COVID-19 and Related Statistics 2022; Initial data
are shown in Appendix B, Table A3).
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The smallest number of new cases in absolute numbers per 1 million people was
observed in the countries of the Chinese model throughout the entire period, slightly more
in the countries of the Japanese model. In relation to other models, the rating changed
periodically: in the first wave of the pandemic, the largest number of cases was observed in
the countries of the Rhenish model; in the last wave, it was the Scandinavian one.

Next, we analyze the mortality rate—quarterly new deaths in countries of different
models per 1 million people.

Table 3 shows the correlation of the relative rate of increase or decrease in the number
of new deaths in countries of different socioeconomic models on a quarterly basis. The
differences in the increase or decrease of new cases were insignificant, but then there were
significant differences between the models in mortality statistics. Apparently, a number of
factors affect these changes. In particular, healthcare approaches are particularly important.
The Rhenish (r = 0.760472) and Scandinavian (r = 0.704784) models correlate with the
mortality dynamics in the countries of the Anglo-Saxon model; there is no correlation to
the Japanese and Chinese models.

Table 3. Correlation between new COVID-19 deaths in countries with different socioeconomic models.
(number of new deaths per 1 million people, the arithmetic mean of the most characteristic countries
representing the model, quarterly from 2020 to 2022).

Anglo-Saxon
Model

Rhenish (German)
Model

Scandinavian
(Swedish) Model

Japanese Model Chinese Model

Anglo-Saxon model 1.000000 0.760472
(p = 0.006585)

0.704784
(p = 0.015440)

−0.102443
(p = 0.764389)

−0.103983
(p = 0.760935)

Rhenish (German) model 0.760472
(p = 0.006585) 1.000000 0.402162

(p = 0.220144)
-0.284801

(p = 0.395963)
-0.235334

(p = 0.486052)
Scandinavian (Swedish)
model

0.704784
(p = 0.015440)

0.402162
(p = 0.220144) 1.000000 −0.027743

(p = 0.935467)
−0.034043

(p = 0.920847)
Japanese model −0.102443

(p = 0.764389)
−0.284801

(p = 0.395963)
−0.027743

(p = 0.935467) 1.000000 0.861479
(p = 0.000654)

Chinese model −0.103983
(p = 0.760935)

−0.235334
(p = 0.486052)

−0.034043
(p = 0.920847)

0.861479
(p = 0.000654) 1.000000

Source: (COVID-19 and Related Statistics 2022; Initial data are shown in Appendix C, Table A4).

The mortality dynamics in the countries of the Rhenish model, as well as the Scandi-
navian one, correlates only with the countries of the Anglo-Saxon model.

The Japanese and Chinese models showed a mutual correlation (r = 0.861479).
As we can see, comparing the data from Tables 2 and 3, there are significant differences

in the dynamics of new cases and mortality. It can be concluded that there is a slight
relationship between the number of new cases and new deaths per 1 million people. The
exception is the Scandinavian model, countries which show a direct correlation between
new cases and new deaths (r = 0.735013).

It is likely that the level of morbidity and mortality largely depends on the features
of a particular socioeconomic model and the level of severity expressed in the Stringency
Index—the index of the rigidity of the government’s response to threats, including those
of a pandemic. Let us compare the dynamics of this indicator in different socioeconomic
models (Table 4).

As we can see, the changes in the Stringency Index are the most correlated between
the Rhenish (German) and Scandinavian (Swedish) models (r = 0.982387), between the
Anglo-Saxon and Rhenish (German) (r = 0.928787), as well as between the Japanese and
Anglo-Saxon models (r = 0.906539). The Chinese model has the least similarity to other
models, especially Scandinavian (r = 0.622197) and Rhenish (r = 0.68987).

However, the differences in the absolute level of the Stringency Index can be significant
(Figure 4), which indicates wide discrepancies in the response of socioeconomic systems.
As we mentioned earlier (see Figure 2), the most stringent measures were taken in the
countries of the Chinese model (in some quarters, the figures almost reached 75), and the
least stringent measures were in the Scandinavian model (they dropped to almost 14).
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Table 4. Correlation between the Stringency Index changes in countries with different socioeconomic
models (arithmetic mean of the most characteristic countries representing the model, quarterly from
2020 to 2022).

Anglo-Saxon
Model

Rhenish (German)
Model

Scandinavian
(Swedish) Model

Japanese Model Chinese Model

Anglo-Saxon model 1.000000 0.928787
(p = 0.000036)

0.880180
(p = 0.00035)

0.906539
(p = 0.000119)

0.824664
(p = 0.001787)

Rhenish (German) model 0.928787
(p = 0.000036) 1.000000 0.982387

(p = 0.000000)
0.875780

(p = 0.000409)
0.689870

(p = 0.018816)
Scandinavian (Swedish)
model

0.880180
(p = 0.00035)

0.982387
(p = 0.000000) 1.000000 0.809203

(p = 0.002552)
0.622197

(p = 0.040937)
Japanese model 0.906539

(p = 0.000119)
0.875780

(p = 0.000409)
0.809203

(p = 0.002552) 1.000000 0.840277
(p = 0.001203)

Chinese model 0.824664
(p = 0.001787)

0.689870
(p = 0.018816)

0.622197
(p = 0.040937)

0.840277
(p = 0.001203) 1.000000

Source: (Data on COVID-19 (Coronavirus) by Our World in Data 2022; Initial data are shown in Appendix B,
Table A2).

 

Figure 4. Stringency Index. Source: (Data on COVID-19 (Coronavirus) by Our World in Data 2022;
Initial data are shown in Appendix B, Table A2).

Finally, a comparison of the World Pandemic Uncertainty Index in countries belonging
to different socioeconomic models showed significant differences between the models,
which is proved by the correlation coefficients (Table 5).

Thus, the index changes are similar, firstly, in the Anglo-Saxon and Rhenish models
(r = 0.781554) and in the Rhenish and Scandinavian models (r = 0.823845); secondly, in the
Japanese and Chinese models (r = 0.780222). No other correlation was found.

Figure 5 indicates a general downward trend in the World Pandemic Uncertainty
Index; however, the detailed differences are still significant.
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Table 5. Correlation between the dynamics of the World Pandemic Uncertainty Index in countries
belonging to different socioeconomic models (arithmetic mean of the most characteristic countries
representing the model, (quarterly from 2020 to 2022).

Anglo-Saxon
Model

Rhenish (German)
Model

Scandinavian
(Swedish) Model

Japanese Model Chinese Model

Anglo-Saxon model 1.000000 0.781554
(p = 0.007581)

0.534053
(p = 0.111809)

0.558595
(p = 0.093271)

0.494488
(p = 0.146257)

Rhenish (German) model 0.781554
(p = 0.007581) 1.000000 0.823845

(p = 0.003386)
0.227231

(p = 0.527812)
0.168962

(p = 0.640767)
Scandinavian (Swedish)
model

0.534053
(p = 0.111809)

0.823845
(p = 0.003386) 1.000000 0.146814

(p = 0.685679)
0.073814

(p = 0.839409)
Japanese model 0.558595

(p = 0.093271)
0.227231

(p = 0.527812)
0.146814

(p = 0.685679) 1.000000 0.780222
(p = 0.007754)

Chinese model 0.494488
(p = 0.145257)

0.168962
(p = 0.640767)

0.073814
(p = 0.839409)

0.780222
(p = 0.007754) 1.000000

Source: (World Pandemic Uncertainty Index 2022).

 

Figure 5. World Pandemic Uncertainty Index. Source: (World Pandemic Uncertainty Index 2022).

In general, the lowest uncertainty was observed in the countries of the Japanese and
Chinese models. The highest, especially in the first year of the pandemic, is in the countries
of the Anglo-Saxon and Rhenish models.

Undoubtedly, different models of socioeconomic systems have differences both in the
number of pandemic manifestations and in the nature and intensity of the activity response
of various social systems. Now the question arises: how do the indicators of pandemic
statistics and the activity response of socioeconomic systems relate to each other, on the one
hand, and the economic consequences reflected in the dynamics of socioeconomic systems,
on the other hand?

According to a number of sources (Tang et al. 2022; Habibi et al. 2022), the COVID-19
pandemic has had the most serious impact on export-import operations. However, the
results of the analysis showed no correlation within each of the models under consider-
ation between the number of new cases and the export (import) of goods, except for the
Anglo-Saxon model. Here, a corresponding coefficient was found between the number of
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new cases and export merchandise, customs in current prices (r = 0.723967), and import
merchandise, customs in current prices (r = 0.779147). It is a characteristic feature of this
model and a slightly later period of increase in the incidence rate than in other models. It
should be noted that no reliable correlation between the number of new deaths and the
volume of export-import operations (absolute and relative to the previous period) was
found in any model. Moreover, the comparison of the incidence and mortality with the
Stringency and Uncertainty indices did not show a reliable relationship.

In turn, in some cases, an inverse correlation was revealed between the indices of
Stringency and Uncertainty, and some economic factors (Table 6).

Table 6. Correlation between Stringency and Uncertainty indices and some economic indicators of
socioeconomic models.

Anglo-Saxon
Model

Rhenish (German)
Model

Scandinavian
(Swedish) Model

Japanese Model Chinese Model

Exports merchandise, customs in current prices
and Stringency Index

−0.673525
(p = 0.032756)

−0.508312
(p = 0.133570)

−0.701661
(p = 0.023728)

−0.110885
(p = 0.760399)

−0.001509
(p = 0.996699)

Exports merchandise, customs in current prices
and World Pandemic Uncertainty Index

−0.284511
(p = 0.425611)

−0.790548
(p = 0.006483)

−0.814360
(p = 0.004126)

−0.107848
(p = 0.766806)

−0.223653
(p = 0.534505)

Import merchandise, customs in current prices
and World Pandemic Uncertainty Index

−0.417379
(p = 0.230100)

−0.784667
(p = 0.007187)

−0.765969
(p = 0.009786)

−0.153315
(p = 0.672396)

0.021100
(p = 0.953865)

World Pandemic Uncertainty Index
and Stock market index calculated in US dollars
(Jan. 2000 = 100)

−0.422843
(p = 0.223425)

−0.798651
(p = 0.005595)

−0.661625
(p = 0.037191)

−0.013367
(p = 0.970765)

−0.055899
(p = 0.878102)

Source: (COVID-19 and Related Statistics 2022; World Pandemic Uncertainty Index 2022; World Bank Global
Economic Monitor 2022).

The analysis of Table 6 shows that the most noticeable relationship between the
indicators of the Stringency Index, as well as the Global Uncertainty Index and some
economic indicators presented here (Exports merchandise, Import merchandise, Stock
market index), is determined within the Scandinavian (Swedish), as well as the Rhenish
(German) models (reliable correlation coefficients are shown in red at p < 0.05).

It is noteworthy that since the beginning of the pandemic crisis, there has been a sharp
increase in the indicators of Communications, Computers, etc., as a percentage of service
exports and Communications, Computer, etc., as a % of service imports for each of the
models under consideration (Figure 6).

Figure 6. Communications, computer, etc. in % of service exports (left) and Communications,
computer, etc., as a percentage of service imports (right). Source: (World Development Indicators
(WDI) 2022; Initial data are shown in Appendix D, Tables A5 and A6).

The main prerequisite for such growth was the global and abrupt development of
remote technologies, requiring the production of appropriate services. We should note that
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in the countries of the Chinese model, there was no growth in exports of these services in
total, but imports increased significantly.

5. Discussion

First of all, we will identify the signs of the reaction of socioeconomic systems that
occur during the period of exposure to unexpected factors and that are characteristic of
all countries and regions. The most difficult thing in finding patterns of behavior of the
socioeconomic system in response to the large-scale influence of unexpected factors is the
choice of the right actions. This choice is most often carried out by current monitoring of
the results of the measures taken. In the event that there are no noticeable improvements,
the actions are enhanced or replaced by others.

If we take the pandemic as a factor of unexpected impact, then one can expect similar
intuitive activity reactions based on the expectation of changes in the models of socioeco-
nomic systems. The most notable changes include the following:

1. Increase in the level of morbidity, mortality, and a decrease in the birth rate.
2. Significant strengthening of the role of the state in all areas is reflected in the socioeco-

nomic model.
3. Development of industries related to remote technologies for the production of goods

and services.
4. Increased migration of the population: from a foreign country to the homeland and to

other countries from places with the worst demographic indicators.
5. Significant changes in the trade balance of countries (Habibi et al. 2022).

We suggest identifying several phases of the pandemic to have a clearer idea of
socioeconomic systems’ reactions. At the same time, it should be noted that the main
differences between countries belonging to different socioeconomic models will be in the
strength of a particular reaction in the designated phases.

Phase 1. The feeling of threat, recording of the first cases of diseases and deaths,
the appearance of fear and panic among the population, and primary decisions of the
government and the market to prevent diseases.

Phase 2. A sharp increase in morbidity and mortality, the introduction of compulsory
measures to prevent the disease, restrictions on the work of enterprises and organizations
to a complete stop of activity, the development of tests and vaccines, the introduction of
testing and vaccination, and panic among the population.

Phase 3. Reduction of morbidity and mortality with periodic peaks of incidence, free
or inexpensive vaccination in order to reach the threshold of collective immunity, isolation,
quarantine measures, the emergence of contradictions in society on vaccination, and other
preventive measures. Introduction of interregional and interstate export-import restrictions
and breaks in value chains in the production of goods. Decrease in population income.

Phase 4. A slight increase in the number of cases and deaths, overstocking of produc-
tion facilities with intermediate-stage products, shortage of end-use products, inflation,
mass closure of enterprises and organizations in the real sector of the economy, and an
increase in unemployment.

Phase 5. The reduction in mortality and incidence, continued isolation, the development
of alternative production options, and the search for import substitution opportunities.

Phase 6. New cases are episodic, isolated in nature, and mortality is low. There is
a shortage of imported intermediate and finished goods, a limited possibility of export
operations, activation of national production potential, and stabilization of the updated
form of the socioeconomic model.

It should be noted that in some, often unclear conditions, repeated waves of the
pandemic occur with a complete or partial repetition of its life cycle.

Now we will discuss the revealed differences in the behavior of groups of states
belonging to different socioeconomic models.

As we noted earlier, the incidence ratio to the population of states built according to
different socioeconomic principles, as well as the death ratio, vary. It depends on a number
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of factors, one of which is the nature of the state’s activity response. In most cases, shares of
government spending increase, but the type and direction of spending can vary significantly.
For example, public spending in the countries of the Anglo-Saxon model, which is normally
relatively small compared to countries of other models, was unprecedentedly high during
the COVID-19 pandemic, and the types of spending are very diverse: in fact, all more or
less common measures were applied. On the other hand, the countries of the Japanese
model had an unconventional activity reaction of the state, for example, the so-called
crowd control, the purpose of which was to separate the flows of people from each other as
much as possible in order to avoid mixing healthy people with sick people. To this end,
government spending was directed to the creation of special software tools (Durán-Polanco
and Siller 2021), while in England, the analysis of the population mobility based on their
smartphones was carried out only for research purposes and after the end of the main
phases of the pandemic (Lee et al. 2021).

At the same time, the role of the state implied not only financial injections into the
economy and social sphere. Discussing the impact of a set of strict measures integrated into
the form of the Stringency Index, it can be noted that the use of such measures is strongly
characteristic of the Chinese model. Statistics show that it costs the state less than direct
or indirect financial injections. Of course, the stricter the measures, the more the economy
declines, but in practice, the economic recovery is quite fast (Li et al. 2022; Teng et al. 2022),
and at the same time, human lives and health are preserved, unlike the greater morbidity
and mortality of countries of other models. The countries of the Japanese model with a
lower Stringency Index (versus the countries of the Chinese model) and a relatively low
incidence were the exceptions due to the special measures taken by these states.

The dynamics of incidence were important in cross-model comparison. Evidently, the
smallest correlation was found between those models that were unique in preventing the
spread of the pandemic. However, despite the fact that models with similar dynamics were
identified, their comparison by the absolute number of new cases per 1 million people
showed significant differences. On the one hand, these two indicators characterize global
trends and, on the other hand, the specifics of the local development of the pandemic. This
enables us to pay special attention to the measures taken by the more successful countries
in the fight against the pandemic, representing the Chinese and Japanese models.

The findings also confirm the results of the analysis of new deaths: the countries of
the Chinese and Japanese models have the most favorable dynamics, which distinguishes
them from the Anglo-Saxon, Rhenish, and Scandinavian models. It should be noted that
the dynamics of new cases were similar between all models. However, the dynamics of
mortality differed significantly in different models. We should also note the absence of
a correlation between the number of new cases and deaths (except for the Scandinavian
model). The measures taken in a number of cases were justified, which shows the great
resilience of the Japanese and especially the Chinese models to sudden external factors.

We also note the importance of increasing the level of certainty as opposed to the
Uncertainty Index during the pandemic. Certainty and predictability reduce panic and
stabilize the economic behavior of the population.

A controversial and unexpected result was the absence in most cases of a confirmed
statistical relationship between the number of new cases and deaths and the export-import
operations within the countries of the same model. These facts may indicate that the impact
of pandemic factors on the economy is indirect. In other words, the number of cases and
deaths can only cause a high level of uncertainty and rigidity of preventive measures,
which, in turn, affect the country’s economy.

Another unexpected result was the lack of a link between morbidity and mortality
rates and the stringency of measures. We believe this may indicate that the stringency of
measures could be influenced by global trends provoking total prevention measures rather
than by the COVID-19 statistics of a particular state (model). We think that similar results
would be obtained when comparing these indicators in individual countries. We assume
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that it would hardly be consistent if a reliable correlation between new COVID-19 cases
and the severity of measures was revealed within some countries.

Moreover, the stringency of the measures taken by the countries of the Japanese and
Chinese models did not show a statistical connection with the export of goods. Apparently,
the reason for this was the relatively passive dynamics of the Stringency Index (consistently
high), which led to the lack of correlation. This conclusion is supported by a confirmed
inverse correlation with the Stringency Index of the Anglo-Saxon and Scandinavian models.
The high dynamics of this index can be seen above (Figure 2).

An interesting finding was the feedback between the dynamics of exports and imports
of goods and the level of uncertainty within the Rhenish and Scandinavian models, which
may indicate the suspension of international trade operations in a situation of unpredictable
forecasts. This shows that it is highly important to work on increasing predictability in
order to stabilize the entire socioeconomic system, which is confirmed by the revealed
relationship with stock market indices in the same models.

At the same time, we should note the spike in export-import operations of computer
services and communication services at the peak of the pandemic, which at present and in
the future can be recognized as a natural reaction when any pandemic factors appear since
remote technologies provide the best opportunity to remain socially active, and at the same
time comply with isolation requirements.

Most of the changes outlined above led to the deglobalization of the economy.

6. Conclusions

This work partially closes the gap in the comparative analysis of socioeconomic models
of states in terms of their reaction to the unforeseen impact of unpredictable factors. We
also highlight the course of the pandemic in countries from different socioeconomic models,
which allows us to identify the connection between the pandemic and actions taken within
a particular model.

The study can be used to adjust the strategy of socioeconomic development in the
event of a sudden pandemic. In particular, the most universal measures identified in the
study include:

1. Enhanced quarantine measures are used to accelerate the localization of the disease
and prevent its spreading. It will have a less negative impact on the economy and will
contribute to its accelerated recovery. This also applies to the promptness of measures,
implying their adoption in case of tension in foreign countries. In other words, actions
should be proactive.

2. Flexible quarantine measures imply using crowd management methods when the
main goal is not absolute isolation of a person but reducing the risk of healthy people
contacting the sick.

3. Reducing the level of uncertainty and panic, which has a positive impact on the
economic behavior of the population, its reasonableness, and prompting citizens
to leave the zones of infection. In addition, a low level of uncertainty will cause
an increase in entrepreneurial activity, including the development of export-import
operations, which will strengthen global business networks.

The study has limitations. First of all, in order to determine the characteristics of each
socioeconomic model, the characteristics of the countries included therein were mediated,
which inevitably leads to an error in the individual assessment of the development of each
country included in a particular model. Second, it cannot be claimed that the COVID-
19 pandemic has come to an end, which means that adjustments in the dynamics of
socioeconomic models are possible in the future. Third, it would be a mistake to talk about
the sharp boundaries of differences between socioeconomic models from one another—
all models have common features and uniqueness, which allows for errors in analysis,
forecasts, and recommendations.

The study can be developed further. First, we can expand the list of socioeconomic
models of the countries in order to find new effective structures that successfully perceive
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unpredictable impacts. Second, the analysis should be continued as new statistical data
are published, which will allow us to present the dynamics in more complete stages of
the pandemic. Finally, each model can be considered in greater detail, analyzing smaller
elements, which can reveal the unique properties of the model that contribute to reflecting
the impact of sudden factors, such as a pandemic.
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Appendix A

Table A1. General government total expenditure as a percentage of GDP.

2017 2018 2019 2020

Anglo-Saxon model 35.6 35.7 36.2 44.2
Ireland 26.406 25.6 24.53 28.71
United Kingdom 39.26 39.004 38.869 50.273
Canada 40.455 40.866 40.956 52.449
United States 35.352 35.423 35.681 46.179
Australia 36.776 36.869 38.287 44.981
New Zeland 35.605 36.175 38.818 42.423
Rhenish (German) model 42.5 42.3 42.5 48.8
Belgium 52.0 52.2 52.1 60.8
Germany 44.2 44.5 45.2 51.1
Netherlands 41.7 41.5 41.3 46.9
Switzerland 32.0 31.3 31.5 36.3
Scandinavian (Swedish)
model

49.3 49.1 49.2 54.5

Denmark 50.6 50.5 49.2 55.1
Finland 53.6 53.3 53.4 56.7
Iceland 44.5 44.0 43.4 49.7
Norway 49.6 48.9 51.6 58.2
Sweden 48.3 48.8 48.3 53.1
Japanese model 23.8 24.2 24.9 29.0
Indonesia 16.6 16.6 16.4 18.2
Japan 36.9 37.0 37.2 46.7
Malaysia 21.9 22.8 23.5 25.4
South Korea 19.6 20.4 22.6 25.6
Chinese model 26.6 26.7 28.5 29.3
China 31.6 32.9 34.1 37.0
Vietnam 21.5 20.5 22.8 21.6

Source: own elaboration based on (IMF: World Economic Outlook (WEO) Database, April 2022).
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Appendix B

Table A2. Stringency Index.

2020
Q1

2020
Q2

2020
Q3

2020
Q4

2021
Q1

2021
Q2

2021
Q3

2021
Q4

2022
Q1

2022
Q2

2022
Q3

Anglo-Saxon model 29.4 70.9 61.0 61.6 66.6 55.1 54.5 56.1 40.7 20.1 15.1
Ireland 39.18 81.85 53.34 73.1 86.16 65.26 41.4 41.77 20.64 8.85 11.02
United Kingdom 23.69 74.9 66.2 69.54 84.67 59.53 44.8 43.05 31.24 12.86 11.11
Canada 19.47 72.6 66.28 69.25 74.53 74.55 65.3 63.65 58.11 21.44 17.7
United States 22.5 72.04 66.56 68.51 67.76 56.3 51.22 50.86 42.68 27.59 24.32
Australia 27.03 64.52 73.2 65.73 57.87 52.62 70.07 64.53 43.93 29.99 11.36
New Zeland 44.41 59.51 40.22 23.46 28.44 22.22 54.47 72.99 47.88 20.12 15.35
Rhenish (German) model 36.7 67.5 49.0 59.3 70.4 62.2 46.6 41.6 36.1 17.8 15.3
Belgium 31.84 71.75 54.06 58.33 62.41 57.26 47.03 34.1 30.58 20.96 20.96
Germany 28.22 67.3 55.12 64.31 80.97 72.6 61.32 45.5 44.3 22.82 14.81
Netherlands 42.26 71.15 45.1 64.4 78.17 67.59 40.14 45.87 40.92 16.28 15.65
Switzerland 44.44 59.66 41.76 50.06 60.19 51.36 37.94 40.75 28.51 11.11 9.7
Scandinavian (Swedish)
model

31.0 58.8 45.1 49.6 60.3 55.3 36.5 27.8 25.8 14.3 14.1

Denmark 28.22 64.82 52.82 46.57 65.87 58.48 37.35 28.42 20.03 11.11 11.11
Finland 29.4 57.89 34.22 42.9 52.31 51.02 38.45 29.49 30.34 26.85 26.24
Iceland 34.54 47.2 42.01 49.51 45.08 43.89 28.54 33.9 26.61 11.11 11.11
Norway 42.05 60.2 38.9 48.07 68.93 61.72 42.06 28.84 26.1 11.11 11.11
Sweden 20.91 63.71 57.45 60.85 69.35 61.18 36.31 18.25 25.96 11.11 11.11
Japanese model 36.1 58.4 51.5 56.3 63.2 61.1 61.1 52.7 51.5 38.3 30.7
Indonesia 42.25 70.37 62.99 59.77 69.09 71.76 71.18 62.31 63.44 42.86 28.11
Japan 27.66 38.54 31.66 38.29 47.64 49.23 51.27 47.22 46.99 43.14 37.53
Malaysia 31.76 70.23 58.6 69.77 73.69 70.48 74.44 56.41 52.33 48.53 43.39
South Korea 42.9 54.5 52.62 57.47 62.21 53.02 47.58 44.85 43.11 18.68 13.89
Chinese model 59.0 72.8 71.5 62.0 65.8 70.2 74.4 69.5 66.9 56.4 49.8
China 75.45 71.17 72.32 70.47 68.25 71.47 73.13 71.83 67.74 78.66 73.61
Vietnam 42.46 74.51 70.7 53.49 63.41 68.89 75.58 67.25 65.99 34.09 25.93

Source: own elaboration based on (Data on COVID-19 (Coronavirus) by Our World in Data 2022).

Table A3. New Cases of COVID-19, Per Million People.

2020(Q1) 2020(Q2) 2020(Q3) 2020(Q4) 2021(Q1) 2021(Q2) 2021(Q3) 2021(Q4) 2022(Q1) 2022(Q2) 2022(Q3)

Anglo-Saxon model 395.6 3026.2 3438.3 15,204.8 16,305.6 5825.9 17,770.7 36,619.6 10,7157.9 59,370.7 32,373.5
Ireland 648.7 4459.6 2142.2 11,154.9 28,892.9 7234.9 24,246.7 79,940.8 135,645.1 28,314.1 10,974.4
United Kingdom 572.0 3644.8 2520.1 30,253.9 27,600.8 6871.8 44,680.2 76,260.0 109,424.1 23,436.8 11,482.1
Canada 280.7 2460.9 1518.9 11,209.2 10,494.4 11,245.9 5484.9 15,586.7 33,185.0 12,592.6 6118.9
United States 570.0 7290.3 13,646.4 38,498.6 30,744.5 9504.5 28,957.5 33,734.2 75,162.6 22,109.0 19,262.4
Australia 175.9 129.7 739.8 51.3 34.6 51.0 2952.7 12,280.2 161,142.9 138,559.3 70,695.1
New Zeland 126.1 172.1 62.4 61.2 66.5 47.2 302.0 1915.7 128,387.7 131,212.4 75,707.9
Rhenish (German) model 1132.8 2404.3 3194.9 36,873.9 19,424.5 15,846.9 13,468.4 57,792.6 209,796.0 41,491.9 26,799.5
Belgium 1100.2 4190.0 4911.1 45,476.3 20,321.1 17,455.1 13,764.3 74,098.5 150,343.8 34,020.8 19,953.8
Germany 742.3 1586.7 1138.5 17,150.7 13,057.8 11,021.3 5986.9 35,043.4 170,326.3 83,168.0 44,928.1
Netherlands 778.2 2102.2 4248.3 38,959.4 27,195.6 23,189.3 18,318.4 65,391.7 269,430.4 18,607.4 11,259.2
Switzerland 1910.5 1738.4 2481.5 45,909.0 17,123.6 11,721.9 15,804.0 56,636.6 249,083.3 30,171.3 31,056.8
Scandinavian (Swedish)
model

1035.2 2274.8 1783.3 15,107.0 12,853.1 9795.6 10,025.5 38,720.7 242,436.7 22,401.2 14,298.9

Denmark 488.5 1692.4 2601.5 23,142.4 11,807.7 10,774.1 11,123.4 75,774.3 385,425.9 19,301.1 16,665.2
Finland 302.0 1009.2 538.3 4729.6 7518.3 3245.3 8327.5 23,251.3 110,702.3 47,314.7 20,445.8
Iceland 3064.8 1860.5 2441.0 8171.0 1220.5 1198.9 13911.7 41,200.5 416,736.2 34,749.6 27,761.4
Norway 859.0 784.4 952.8 6577.8 8608.5 6521.7 10,756.0 37,909.9 187,247.3 7645.7 2301.3
Sweden 461.8 6027.5 2382.6 32,914.2 35,110.7 27,238.1 6008.9 15,467.3 112,072.0 2994.8 4320.6
Japanese model 73.7 141.4 413.5 1662.5 3115.1 4547.4 15,552.0 5464.1 83,479.4 32,404.1 42,211.9
Indonesia 5.6 200.4 842.5 1666.4 2807.3 2434.9 7440.4 173.9 6393.0 276.3 930.1
Japan 18.1 131.2 521.4 1221.1 1920.7 2604.0 7266.4 218.5 38,706.3 22,159.6 72,683.5
Malaysia 82.4 174.9 77.0 3031.7 6924.7 12,107.0 44,490.4 15,261.6 43,004.7 10,845.8 6193.7
South Korea 188.8 59.1 213.0 730.9 807.8 1043.5 3010.8 6202.6 245,813.8 96,334.7 89,040.1
Chinese model 30.0 2.1 5.0 3.1 7.6 75.2 3971.1 4827.4 40,223.8 6294.5 3381.4
China 57.9 2.8 2.3 2.3 3.4 2.1 4.1 5.4 79.1 463.3 41.3
Vietnam 2.2 1.5 7.6 3.8 11.7 148.2 7938.0 9649.3 80,368.4 12,125.6 6721.5

Source: own elaboration based on (COVID-19 and Related Statistics 2022).
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Appendix C

Table A4. New Deaths, Per Million People.

2020
Q1

2020
Q2

2020
Q3

2020
Q4

2021
Q1

2021
Q2

2021
Q3

2021
Q4

2022
Q1

2022
Q2

2022
Q3

Anglo-Saxon model 18.6 281.3 55.5 204.0 354.2 56.0 89.0 135.6 210.3 129.3 93.1
Ireland 14.2 334.7 14.7 88.2 491.3 63.0 50.3 133.0 168.7 149.6 64.4
United Kingdom 76.4 758.9 38.4 538.2 857.2 29.8 141.4 194.5 218.1 123.6 64.6
Canada 4.0 224.6 16.3 167.6 189.3 87.4 41.1 64.4 200.1 114.1 55.2
United States 15.9 362.2 233.0 429.1 587.1 155.5 285.3 381.8 468.0 102.9 78.3
Australia 0.7 3.4 30.2 0.8 0.0 0.0 15.6 36.3 144.9 137.8 147.3
New Zeland 0.2 4.3 0.6 0.0 0.4 0.0 0.2 3.7 61.8 147.8 148.7
Rhenish (German) model 45.7 330.6 17.3 518.9 350.0 121.1 33.2 185.9 162.4 71.3 37.2
Belgium 60.7 778.7 33.2 819.2 300.4 185.8 36.9 235.0 214.9 94.0 49.8
Germany 7.0 100.6 6.3 282.7 518.8 174.2 33.1 219.2 213.2 137.8 70.9
Netherlands 59.4 290.8 18.4 287.5 291.7 69.3 26.2 157.9 61.4 22.4 12.4
Switzerland 55.8 152.3 11.4 686.3 288.9 55.0 36.6 131.6 160.0 30.8 15.5
Scandinavian (Swedish)
model

14.8 138.2 14.1 102.2 148.1 34.9 17.7 67.5 253.7 144.0 89.8

Denmark 15.4 89.0 7.7 110.7 191.5 19.7 20.8 94.1 415.2 131.7 72.4
Finland 9.2 46.6 3.6 47.5 52.4 18.4 24.2 107.7 225.1 312.7 126.8
Iceland 5.4 21.6 0.0 51.3 0.0 2.7 8.1 10.8 175.5 51.3 70.2
Norway 7.2 39.0 4.4 30.0 43.9 22.6 12.4 82.4 161.0 151.6 114.0
Sweden 36.8 494.9 54.6 271.6 452.7 111.2 22.8 42.6 291.9 72.5 65.5
Japanese model 1.4 5.4 9.1 19.2 38.4 57.8 241.8 56.9 108.5 52.1 28.8
Indonesia 0.499 10.009 28.729 41.634 68.383 64.411 304.827 7.872 40.163 6.021 2.763
Japan 0.536 7.265 4.808 15.372 45.614 44.996 22.992 5.933 78.09 25.334 60.576
Malaysia 1.431 2.184 0.45 9.979 23.856 116.098 630.399 153.45 104.127 23.293 12.835
South Korea 3.126 2.313 2.561 9.684 15.78 5.518 9.181 60.352 211.554 153.678 38.862
Chinese model 2.3 0.0 0.2 0.0 0.0 0.2 98.6 67.2 51.8 3.3 0.1
China 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0
Vietnam 0.4 0.0 0.0 0.5 197.2 134.3 103.6 6.1 0.2

Source: own elaboration based on (COVID-19 and Related Statistics 2022).

Appendix D

Table A5. Communications, computer, etc. as a % of service exports.

2017 2018 2019 2020 2021

Anglo-Saxon model 44.2 45.2 46.3 55.3 60.4
Ireland 75.05733718 78.39089583 80.56090528 84.74048791 85.84943511
United Kingdom 51.73400862 53.59555737 54.3556805 61.04554527 61.35376748
Canada 49.14219131 51.07201149 51.83397138 62.60320658 63.47158469
United States 48.4486822 48.31342932 49.22303739 58.29486981 58.43605712
Australia 21.34883929 21.10219424 21.92888586 34.1336442 46.69816482
New Zeland 19.19337286 18.5622856 19.94700922 30.84307169 46.76756499
Rhenish (German) model 60.1 60.2 60.0 63.1 62.2
Belgium 62.39909403 62.14700282 62.60034489 63.81248449 62.73845421
Germany 57.22498312 57.61653953 57.54207168 62.30480882 60.81586752
Netherlands 67.76506205 66.44139947 66.90268709 71.48285284 68.67899707
Switzerland 53.21018729 54.66971257 53.0994684 54.87344565 56.64012863
Scandinavian (Swedish) model 44.3 44.1 47.0 57.1 52.5
Denmark 34.66869238 36.48714019 35.16161734 36.79874231 29.55980655
Finland 71.77170932 71.05126601 73.08927911 84.32100277 84.76089425
Iceland 15.77228251 15.57357165 22.09320861 47.8338883 35.59355701
Norway 33.22450984 32.89905355 35.26015201 41.06454886 40.58221579
Sweden 66.31018683 64.61295781 69.47537803 75.67737515 72.02660513
Japanese model 44.5 44.4 44.1 62.3 66.2
Indonesia 31.56129706 33.22324465 32.07659137 55.83153732 65.63389296
Japan 56.68290955 56.36117915 57.57903174 69.85898198 73.093649
Malaysia 36.15409261 36.33395338 36.56132658 66.93479457 76.54224781
South Korea 53.72787239 51.60232452 50.13082766 56.75361652 49.55457416
Chinese model 60.9 60.9 60.9 60.9 60.9
China 60.88352357 60.88352357 60.88352357 60.88352357 60.88352357
Vietnam . . . . . . . . . . . . . . .

Source: own elaboration based on (World Development Indicators (WDI) 2022). . . . —no data.
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Table A6. Communications, computer, etc. as a % of service imports.

2017 2018 2019 2020 2021

Anglo-Saxon model 46.6 46.9 48.5 62.4 61.9
Ireland 83.81065257 81.93914316 86.22825975 86.99577811 85.14069696
United Kingdom 49.66916088 51.2649503 52.07493961 69.29383135 66.47186585
Canada 38.15118669 40.48536832 42.37828907 55.8637609 58.35493615
United States 44.3759709 43.28663107 42.66385393 55.2272431 50.96960381
Australia 27.04156365 27.28019663 28.03761011 53.11261441 57.37615398
New Zeland 36.50517535 37.1990325 39.86840086 53.66720374 53.26019589
Rhenish (German) model 61.2 60.7 61.2 67.2 64.1
Belgium 54.63510949 54.37495686 55.73224996 60.17961604 57.24475382
Germany 49.75304378 49.58028062 50.77431769 58.67686619 54.51614024
Netherlands 68.47091713 67.57137015 66.56505073 71.77558334 67.16624438
Switzerland 71.9285433 71.17340584 71.60858525 77.98832848 77.39226681
Scandinavian (Swedish) model 45.5 46.3 48.2 61.0 58.8
Denmark 37.79592829 39.9172503 40.06613054 45.16918873 41.80856418
Finland 57.06772248 58.01932838 61.46151773 71.6091286 71.82659044
Iceland 33.01342232 35.84915889 36.59856094 54.45525693 50.73477094
Norway 41.46978611 39.74891965 41.87667821 59.26009173 55.99895991
Sweden 58.24670094 58.03248066 60.9708934 74.39750219 73.80770386
Japanese model 47.5 46.5 48.3 58.6 59.2
Indonesia 37.75165623 34.76245333 37.10766921 54.43350712 56.00033063
Japan 62.56298461 63.57553381 67.06778297 72.68903423 72.96429008
Malaysia 40.99841364 39.0962351 38.46178202 47.77574101 48.66910029
South Korea 48.54415773 48.64404958 50.47213053 59.69368671 59.30591324
Chinese model 22.8 23.9 26.2 36.5 36.7
China 22.83291969 23.89444497 26.17395206 36.51316135 36.68037004
Vietnam . . . . . . . . . . . . . . .

Source: own elaboration based on (World Development Indicators (WDI) 2022). . . . —no data.
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