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Abstract: Coronavirus disease 2019-nCoV is a novel and highly transmissible infectious disease.
However, in the history of human development, there have already been many infectious diseases
that caused pandemics. Through a review of pandemics over centuries, the author tried to un-
derstand whether there was any correlation between the pandemics and the development of the
world economy of the associated period. Although 2019-nCoV pandemic is deeply affected every
country varying only in the degree, and the response measures taken by countries against the
pandemic are also various, however, the pandemic has spread globally without exception; there-
fore, this study aims to call on to adopt a prevention strategy to face the new challenges ahead
with a healthy rhythm of progressive globalization.
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1. INTRODUCTION

Historically, economic development at amazingly fast speed has enormously contributed to hu-
man development while has also sacrificed the environment, especially the development of the
modern economy and the rapid rise of economic globalization has exacerbated environmental
problems. The earth we depend on for survival is suffering from unprecedented disasters, and the
destruction of the earth’s natural ecology will eventually threaten the basic survival and devel-
opment of human beings. In a sense, the 2019-nCoV pandemic once again coincides with history.
As a reflection upon the current situation caused by 2019-nCoV, it is natural to think back about
the previous pandemics.

2. OBJECTIVES AND RESEARCH METHODOLOGY

Nothing has killed more human beings than infectious disease, despite today being a technolo-
gy-led, innovation-driven globalization stage is no exception. Helpless we may feel in the case of
coexistence with infectious disease, but we are far from powerless in this campaign. Therefore,
this study attempts to learn from history for making a research proposal of a hypothesis on the
potential correlation between the pandemics and the development of the world economy of the
associated period. The aspects of research questions are as follows: hypothesis based on a review
of six pandemics; rethinking the inevitability of the pandemics; what prevention should be taken
to reduce the public safety risks triggered by a pandemic.

In this paper, the research proposal of a hypothesis is based on a review method with analysis of
correlation to study the relationship between the pandemics and the development of the world
economy of the associated period.

3. HYPOTHESIS BASED ON A REVIEW OF SIX PANDEMICS

As a first step towards the hypothesis, found in the previous research on a review of six pandemics
is illustrated in the following table.

Table 1. A review of six pandemics

Estimated GDP' (USS$, trilli
Nr Name of Virus First Year Historical Back- L (S 5 frl ion)
Pandemic Subtype in ground— Economy Min Max gan 0 Mean
cars
Modern industrial
age — New transport
I |Russian Flu | H3N8 RU | 1889-1890 |!inks. Britishbanking '} -y 1600 1 5 7045 | 44 | 18484
crisis in 1890 and the
world economy was in
recession
World War I> -
2 |Spanish Flu |[HINI ES | 1918-1920 | Cramped conditions of | 046 | 53361 | 35 | 31664
soldiers and poor war-
time nutrition

GDP is the final value of the goods and services produced within the geographic boundaries of a country during
a specified period, normally a year.

Available at: http:/www.ggdc.net/maddison/oriindex.htm, https://data.worldbank.org/indicator/NY.GDP.MKTP.
CD https://www.imf.org/external/datamapper/NGDPD@WEO/OEMDC/ADVEC/WEOWORLD
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Vietnam War® —The
3 |AsianFlu | H2N2 CN | 1957-195g | first world economic 5 550 |16 6505 | 24 9.1339
crisis after World

War II*

Vietnam War — An-
Hong Kong |43\, HK | 19681969 | Other economic erisis 1 4 |5 70 2 2.578
Flu since the Great De-

pression

The world economy
has shown negative
5 | Swine Flu HINI MX | 2009-2010 | growth for the first 60.396 | 66.113 2 63.2545
time since World
War II

The world economy
continues to be slug-
gish, and issues such
6 |COVID-19 2019- CN 2019-2020 as trade frictions, geo- | 87.698 83.84 1.833 | 85.5936
nCoV Oct . .
graphic conflicts, and
financial market tur-
moil frequently arise

Source: Based on Eprints.ugd.edu.mk, Worldbank.org, Ggdc.net

Cato stated in his book, “I am equally sure that the source of the current environmental stress
— the evidence for which accumulates daily - is in economic activity” (Cato, 2020, p. 3). Environ-
mental indicators are essential tools for tracking environmental progress. Since the early 1990s,
such indicators have gained importance in many countries and international fora, and OECD
countries increasingly use a reduced number of indicators, so-called “key indicators”, selected
from larger sets to report on major environmental issues. So far, there has not been a single indi-
cator for measuring the world’s environment.

As we all know that economic development has overwhelmed the air which represents one of the
most crucial factors both for the ecological environment and for being influenced by the develop-
ment of the world economy. Moreover, experts believe the virus that causes Coronavirus disease
2019-nCoV spreads mainly from person to person through the air. The air quality reflects the
degree of air pollution. Especially, the development of the modern economy has made air quality
a topic of increasing concern.

Air pollution can be measured by air quality indicators. They stated, “AQI (air quality index) is a
numerical index based on measured concentrations of selected ambient air pollutants. It reports
the severity of air pollution to the public and policy makers and specifies its adverse effects on hu-
man health. The AQI has been globally utilized to define the level of urban air pollution to protect
human health and environmental resources”. (Jassim and Coskuner, 2017, p.19). The following
table lists more details.

Table 2. AQI and Interpretations

Air Pollu- [ AQI Mean AQI - | Air Quality Scale | Main Interpretation

tion Level > World AQI

L1 0-50 25 Good Air quality is considered satisfactory
L2 51-100 75.5 Moderate Air quality is acceptable

The data “about 125,000 tons of chemical agent were employed during World War I, and about 96,000 tons dur-
ing the Viet-Nam conflict.” is available at: Robinson, J. P. (2013). The Effects of Weapons on Ecosystems: Unep
Studies (Vol. 1). Elsevier.

The Vietnam War (1955-1975) had significant environmental implications due to chemical agents which were
used to destroy militarily significant vegetation.
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L3 101-150 125.5 Unbhealthy for Members of sensitive groups may experience health
sensitive groups effects

L4 150-200 [ 175.5 Unhealthy Everyone may begin to experience health effects

L5 201-300 [250.5 Very Unhealthy Health warning of emergency conditions

L6 300-500 [400.5 Hazardous Everyone may experience more serious health effects

Source: Based on Waqi.info, 2020

As is known to all that the total amount and level of a country’s economic development is based on
the gross domestic product (GDP). Therefore, we use the total world GDP at the time of the pan-
demic. At the same time, let us obtain the support of this data from the AQI as a medium because
we believe that in the past few centuries before this indicator came out, the impact of air quality
on human health is no less important than today, and air quality is gradually deteriorating with
economic development. Therefore, we subjectively assume the average value of AQI as the world
AQI at that time and assign this value to the gradually developing world economy.
a. We have used Pearson Correlation Coefficient (Pearson’s r) analysis to complete the calcu-
lation. In this paper, it is developed directly by the formula and graph embedded in excel.
We assume world AQI as the variable Y and Estimated Mean GDP as the independent vari-
able X. Where two values are derived from Table 1 and Table 2. We examine whether the
dependent variable Y has a significant relationship with the independent variable X, that is,
Value r. The calculation based on Pearson’s r is given as follows:

__ Cov(X,Y)

r= = (M
P XY cXoY
A detailed logic is shown in the following table:
Table 3. Correlation calculation
Nr Pandemic 1 2 3 4 5 6
Independent Variable X 1.8484 3.1664 9.1339 2.578 63.2545 85.5936
Dependent Variable Y 25 75.5 125.5 175.5 250.5 400.5
Pearson’s r 0.917=0.9
Source: Author’s own calculation

b. Figure 1 shows scatterplots simulated with a correlation coefficient. As illustrated, R?=r1 =

0.8628 = 0.9 indicates that there is linear relationship between the variables. Generally, second
the interpretation of the correlation coefficient is 0.9 which indicates a close relationship®.
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Figure 1. Correlation coefficient between Estimated Mean GDP and World AQI
Source: Author’s own calculation

5 Available at: Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: ap-
propriate use and interpretation. Anesthesia & Analgesia, 126(5), 1763-1768.
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4.

RETHINKING THE INEVITABILITY OF THE PANDEMICS

Potter (2001) found “From the history of influenza epidemics and pandemics, which can be traced
back with some accuracy for the past three hundred years, and with less certainty before this
time... pandemics, occurring at 10 to 50 years’ intervals, are due to new virus subtypes resulting
from virus reassortment. Nothing has been introduced during the past 100 years to affect the
recurrent pattern of epidemics and pandemics” (p. 572). The author even believes that the occur-
rence of pandemics correlates with the development of the world economy of the associated period.

a.

First, the existence of the virus has its own meaning. According to Domingo and Perales
(2007), “Viruses probably had an ancient origin and have survived as agents of gene trans-
fer and promoters of cell variation” (p. 1). It means that in the entire evolutionary process
of our humans, viruses have played a particularly important role. Although the number and
types have changed, they will never disappear. This point is also reiterated by Van Blerkom
(2003) “Viruses may also have affected human evolution as agents of the genetic change
via recombination and gene conversion. With their close association with cellular DNA,
viruses have been in a position to directly affect the genomes of their hosts” (p. 37).
Secondly, there has never been a lack of a host that provides a living environment for virus-
es. Both the natural environment and the human beings, animals, and plants as part of na-
ture are the natural hosts of viruses. They stated, “Viruses are extremely diverse and ubig-
uitous in nature. They evolve in continuous interaction with their host cells and organisms,
following the general Darwinian principles: genetic variation, competition among variant
forms and selection of the most fit variants in a given environment” (Domingo and Perales,
2007, p. 1). In the 20th century, after the First World War, the environment was greatly
destroyed, non-limited to ecological imbalances, excessive production and consumption,
weakness public health safety, etc. And in the 21st century, the destructive economic devel-
opment models provided the most powerful breeding base for the breeding and reproduc-
tion of viruses. What is more important is that these do not contribute to the development
of a healthy economy. They stated, “Today, the field of climate change and human health
has expanded enormously, but still policymakers and the general public do not have a full
understanding of its significance” (Weiss and McMichael, 2004, p. 18).

There are many types of viruses in nature, and they occasionally cross populations and
spread to people or other animals. This is the virus ,,spillover” that virologists worry about
(Olival, 2017, p. 646), especially as shown in the figure Guangdong Province, which has
had SARS and SADS outbreaks, which is specially circled with a red color. Also, we can
see other 3 provinces as Yunnan, Guizhou, Hubei (starting place of 2019-nCoV) in which
the degree of diversity and clustering of species distribution is relatively high. Other pan-
demics in Table 1 also have a similar feature. Van Blerkom found (2003), “Most animal
viruses (about 70%,; Domingo et al., 2008) carry their genomes in the form of RNA...The
capacity for RNA viruses to evolve extremely rapidly under some circumstances...” (p.
22), and “Coronaviruses, a common cause of colds in humans and enteric and respiratory
infections in a variety of animals...” (p. 24). Besides, one of the big driving forces of in-
fectious disease is also closely related to human activities. Human activities are expanding
on a global scale, not only globalization but also including deforestation, agricultural in-
tensification, wildlife trade, etc., which leads to the significantly increased frequency be-
tween animals and humans. All has triggered the possibility of new diseases appearing and
spreading exponentially, and pandemics may become more frequent and more devastating
in the future.
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Figure 2. Distribution of bat coronavirus in China
Source: Reprinted from Fan, Y., Zhao, K., Shi, Z. L., & Zhou, P. (2019). Bat coronaviruses
in China. Viruses, 11(3), 210. © 2019 by the authors. Reprinted with permission of Creative
Commons Attribution License.

5. PREVENTION THAT SHOULD BE TAKEN TO REDUCE
THE PUBLIC SAFETY RISKS TRIGGERED BY A PANDEMIC

a. Professor Stiglitz, Joseph E in the latest book he has pointed out that “Globalization’s impact
goes far beyond economics” (Stiglitz, 2019, p. 98). With the great increase in productivity,
the world’s production capacity is hastily enhanced, and the standard of living is also rap-
idly improved. At the same time, it has also destroyed and polluted the surrounding envi-
ronment, caused a series of environmental problems, such as severely over-exploited scarce
resources, environmental degradation, ecological imbalance, species extinction, frequent
calamities. We must learn from history and adjust today’s economic model, and gradually
globalize. If we have recognized some potential direct or indirect risks, we should change
our behavior orientation, because prevention is far more economical, more effective, and
more rational than remedy.

b. The “Double Smart” Prevention Strategy (including aspects of politics, institutions, econ-
omy, science, society, etc.) is developed in the context of 2019-nCoV pandemic. It is built
based on a developmental perspective of the future of globalization aiming to provide a set
of logics to improve public safety globally as the following (table 4).
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Table 4. “Double SMART” Prevention Strategy

Security i Mechanism | Awareness i Resource i Transmission
Share | 1) Establish | 1) Establish i 1) Establish i 1) Research to i 1) Establish
V-GenBank E UN Agency for Epidemic | International '} improve the Bios- | Prophase Warn-
(a shared E Control and Prevention E Stt.znd.ardfor E ecurity of Wildlife E ing Systems
worldwide i (as a permanent Agency i Wildlife Market i 2) Comprehen- i (such as Body
pathogen and | i, he UN, promptly re- | Safety Manage-  gively and contin- | f€mperature tests,
global virus E port and silare epidemic E ment Systems E uously Research E Vquous virus car-
gene bank) 1 qata from all over the ; (SWMSMS) i to improve Public ;'Y"2 regords‘and
2) Establish i world, issue global or i 2) Supervise iHealth Services i ;elf—(feft}ﬁcgt.lon,
High-Risk  |local regional warnings, |nd Improve t (personal hygiene, | Dpema ralnéng
Pathogens | and make mission-orient- | Management of i and mental health | 8, etc..) to Cus-
of Wild An- 1 ed decisions, coordinate 1 the Safety of the | services’, and : ton‘ls, All‘pOI:tS,
imals and i responses in the first i Biological Envi- i there is an Urgent i Railway stations
Plants Data- | time, allocate and dis- | ronment and the | Need to Increase | and other Traffic
base i tribute medical and relief t Human Being | Corresponding Flubs (to ensure
3) Establish ! supplies) E Environment (to E Funds) E ;Z:giiego(\fdt)he
Systems of | 2) Establish Global |~ cie K 13 Scientific 1 F
Exchange ' Epidemic Controland | > ° SV N00 peally Increase D Lstablish &
(regularly | Prevention Mechanism :Hlseases Z‘Zeen 1 Protection of ] 10, “ I:l e
discuss and | (as a permanent mecha- | . ur;lan and.an i Human-Wildlife i ;\c] treveknstor;
exchange the i nism including countries | imal) + Contact 1oe ;vodr ": en.
latest re- taround the world to 13) En‘h‘ar.lce i i (13;11; légm:::;i_
search trends 1 quickly respond to emer- | Senst.ttvt.ty to E E Ems I,VIu)s’ eums
about virus at ! gencies under the Policy | Species in .D" ' ' Hotéls and othér
the interna-  + and Guidance of the UN) | verse Habitats i Places,with High
e |tionallevel) i3 pocablish High-Risk | oSy Or | Traffic)
Monitor Pathogens of Wild Ani- | tering purposes) i i
mals and Plants Monitor | : i
Mechanism '4) Advocate ! !
... iScience and i i
5) Establish Wildlife Bi- E correctly Guide E E
osecurity Trade Monitor a Sustain- ' '
Mechanism (put an end E able-Healthy E E
to illegal transactions and ! Diet ! !
wemmmmmmmeced e Protectwild species) i i i
________ R :
Research :
Technology
Source: Author’s own elaboration
6. RESULTS

In the study, the author reports a correlation coefficient of 0.9 for the relationship between the pan-
demics and the development of the world economy of the associated period. Although the corre-
lation is not equal to causality, proposal research between them showed the necessity of thinking
about the important enlightenment they give us from the perspective of sustainable development.

That is to say, we should not only calculate the huge benefits that economic development brings to
the development of human society, but also calculate the enormous costs of environmental chang-
es for the survival and development of humans and other organisms in the future.

6 COVID-19 disrupting mental health services in most countries, WHO survey.
Available at: https://www.who.int/news/item/05-10-2020-covid-19-disrupting-mental-health-services-in-most-
countries-who-survey
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7. FUTURE RESEARCH DIRECTIONS

The present study, therefore, aimed at launching a research proposal, but more research is still
needed to validate it. It has its limitations such as regards air as the primary measure of the quality
of each period’s environment, and high level of the subjectivity of assumptions on historical AQI
values, and the very limited historical GDP data during the first three pandemics. Hereby, further
studies should be performed to elucidate the potential correlation between the pandemics and the
development of the world economy of the associated period.

8. CONCLUSION

Overall, economic and environmental development are in a dialectical and unified relationship. Their
relationship is ultimately the relationship between humans and nature. How to handle their relationship
and realize the benign interaction between the two is a life-or-death issue facing all mankind. We
hope that this paper will have the objective effect of arousing the profound introspection of the whole
society at the important moment for globalization, and we hope that it will help to further elaborate our
proposed framework on this topic in order to achieve prevention-oriented international cooperation.
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