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Abstract 
The purpose of this paper is to review the existing literature and updates on 
positive and negative impacts of the trend of the COVID-19 pandemic on the 
economy, since no permanent solution has been found. Data drawn from 
various sources in the form of daily briefings of health and economic experts, 
bulletins and reports from UN agencies and other agencies were utilised. The 
study serves as a contribution to insight to enable policy makers to brace for 
the unexpected as the world is unfolding to unprecedented in the new mil-
lennial. It was found that measures such as lockdown, travel bans, closure of 
schools, churches and Mosques, restaurants, and bars were adopted to control 
the disease in the economy, as adopted in other parts of the world. The dis-
ease harmed the economies enormously, including trade, investments, and 
the fall in oil prices. The use of different types of nose masks, veronica buck-
ets and sanitizers has been found in the Ghanaian market. Nonetheless, the 
number of cases is still on the rise due to improper usage and contamination 
of nose masks by people and the discovery of new variants of COVID-19 in 
other places has also exacerbated the problem. Currently, there is an ap-
proved vaccine to curb the virus in the country, but only a few selected cate-
gories of citizens have received first jab and many people do not follow the 
laid down protocols—a concern to surmount the spread of the pandemic in 
the country amidst the fear of a third variant of the virus emerging. 
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1. Introduction 

Coronaviruses are a cluster of viruses capable of producing severe acute respira-
tory illnesses. Examples include Severe Acute Respiratory Syndrome Coronavi-
rus (SARS-CoV), Middle East Respiratory Syndrome Coronavirus (MERS-CoV), 
and Coronavirus Disease 2019 (COVID-19) (Parolin et al., 2020; Lei et al., 2018; 
Minnesota Department of Health, 2020). The most common signs of coronavi-
rus infected coronaviruses include fever, dry cough, dyspnea, fatigue, myalgia, 
anorexia, and chest pain. Headache, sore throat, rhinorrhea, dizziness, abdo-
minal pain, diarrhea, nausea, vomiting, confusion, and chest pain are among the 
less common (Ahmed, 2020; Huang et al., 2020; Wang et al., 2020; Zhu et al., 
2020).  

According to the (World Health Organization (WHO), 2020a; Soewarno, 
2020), coronaviruses can infect a wide range of animals (including bats, palm 
civets, and pangolins). The four main types of human coronavirus (HCoV) are 
HCoV-229E (alpha coronavirus), HCoV-NL63 (alpha coronavirus), HCoV-OC43 
(beta coronavirus), and HCoV-HKU1 (beta coronavirus) (Ibid). 

In the past two decades, other HCoVs such as SARS-CoV-1, MERS-CoV, and 
recently SARS-CoV-2, all beta coronaviruses, have evolved to threaten human exis-
tence. The SARS outbreak emerged between 2002-2003 season in Guangdong 
Province, China, which affected 8098 patients and claimed 774 lives. It was later 
recorded in 29 European, North American, and South American countries. On the 
other hand, the MERS outbreak emerged in 2012 in Saudi Arabia, spreading to 
countries such as Germany, the United Kingdom, and Tunisia, with a mortality rate 
of 34.4% (Isihak et al., 2020; Ahmed, 2020). According to Dhama et al. (2020), the 
mortality rate of SARS-CoV-2 cannot be compared to that of SARS-CoV-1 and 
MERS-CoV; however, the former has caused more deaths than the two combined. 

COVID-19 was initially named by the WHO as a novel coronavirus-infected 
pneumonia (NCIP) (Ahmad et al., 2020). On January 7, 2020, NCIP was changed 
to the 2019 novel coronavirus (2019 n-CoV) by the WHO (Hui et al., 2020). On 
February 11, 2020, the causative agent of COVID-19 was found to be closely re-
lated to that of SARS; therefore, severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) was identified by the International Committee on Taxonomy of 
Viruses. It was on the same day that the WHO officially announced in a tweet that 
the new name for the virus will be recognized as COVID-19 (Gorbalenya et al., 
2020; WHO, 2020b). 

To date, the etiology of COVID-19 remains unclear. Nonetheless, it was re-
ported that in early December 2019, a considerable number of patients devel-
oped pneumonia in Wuhan City, Hubei Province, China. This zoonotic disease 
is closely linked to the Huanan seafood wholesale market, with the perception 
that SARS-CoV-2 is transmitted from animals to humans (Qu et al., 2020). But-
tressing this is the fact that the majority of patients who first tested positive have 
had exposure there (Helmy et al., 2020). On the other hand, some researchers 
have found that a more recent diagnosis is not connected with the Huanan 
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Market and concluded that human-human transmission is, therefore, possible 
(Unhale et al., 2020; Yu et al., 2020; Cohen, 2020). According to the WHO, the 
current outbreak is a pandemic. As of March 2020, the disease has proliferated 
across the globe in six continents, affecting almost 199 countries (Larbi-Odam et 
al., 2020; Naser et al., 2020). 

COVID-19 is primarily transmitted between humans via respiratory/aerosol 
droplets and is in close contact with either symptomatic or asymptomatic pa-
tients. Other ways through which transmission may occur include fomites (sur-
face contamination) and fecal-oral routes (Ong et al., 2020; Zhou et al., 2020; Li 
et al., 2020). At the end of the third week in January 2021, the global confirmed 
COVID-19 cases stood at 99,727,853 with 2,137,670 deaths (ECDC, 2021). With 
this figure, the mortality and recovery rates are 4.48% and 58.26% respectively. 
Meanwhile, in Ghana, the number of confirmed cases on the same date is 23,463, 
with 18,622 recoveries and 129 deaths (Ghana Health Service, 2020). This cor-
responds to recovery and mortality rates of 79.37% and 0.55%, respectively. 

To curb the spread of the virus, interventions such as lockdown, closure of 
bars, schools, restaurants, churches and mosques, international and domestic 
travel bans, and personal hygiene, such as wearing of face masks, handwashing 
with soap, and the use of sanitizers were imposed by governments and authori-
ties on the citizenry. The repercussions of the above-mentioned interventions 
have had an enormous impact on the economy such as trade, investments, oil 
prices, etc. all being affected (Ozili & Arun, 2020). 

This is projected to escalate if the outbreak of the COVID-19 outbreak is pro-
longed. For instance, according to Deloitte, the estimated global GDP growth of 
3.3% is reduced to approximately 2.9%, whereas that of Africa is expected to re-
duce to 1.8% from the estimated 3.2% by 2020. In Ghana, the estimated GDP 
growth for 2020 was 6.8%; however, this figure is expected to fall to 2.6% due to 
COVID-19. On the flip side, the impact of COVID-19 has brought inventions 
and innovations to the Ghanaian business sector. Notable among them is the 
development of a solar-powered hand-washing sink and a COVID-19 preven-
tion electronic bucket (Modernghana, 2020). The production of hand sanitizers 
and nose/face masks has also led to the creation of employment among youth. 
The purpose of this paper is to review the existing literature and updates on the 
positive and negative impacts of the trend of the disease on the economy, since 
no permanent solution has been found. The study serves as a contribution to in-
sight to enable policy makers to brace for the unexpected as the world is unfold-
ing to unprecedented catastrophe in the new millennial. 

The study is made up of eight (8) sections, namely introduction, methodology, 
impact on global economy, impact on African economy, impact on Ghanaian 
economy, discussion, conclusion and limitation and future studies. 

2. Methodology 

Several articles found in the literature on COVID-19 were reviewed in tandem 
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with updates from sources such as the daily and periodic briefings of the Na-
tional Committee on the pandemic, the World Health Organization, data from 
the World and Africa Outlook, Ministry of Finance and Economic Planning of 
Ghana, and individual articles were combed as a source of information to dis-
cuss the economic impact and the trend of the disease. The Authors also made 
use of the mid-year review of the 2020 Budget as well as the 2021 Budget State-
ment of the Republic of Ghana, presented at the Parliament by the Majority 
leader on March 12, 2021. In particular, the research design is based on desk re-
search, as this is a review paper and for that matter, the secondary source of ma-
terials was the epitome of the study. The essence of using desk research metho-
dology stems from the fact that the COVID-19 pandemic is still evolving and 
many communities experiencing different cases of its spread due to the beha-
vioral characteristics of the community. Expert advice and briefings are received 
intermittently through various communication media—online, social media, 
television, daily newspapers, and news bulletins. This information was synthe-
sized by using meta-narratives. This is in line with the semi-systematic review 
design advocated by Wong et al. (2013), as described by Snyder (2019). The 
strategy of the study was to look into the plethora of world trends of so-
cio-economic impact of COVID-19 as the world, Africa and Ghana in particular 
adopted unprecedented measures to face-off the spread of the pandemic. The 
data area looks at the impact of COVID-19 on the geographical areas below of 
the effects of the pandemic on the economies: 

3. Impact on the Global Economy 

Globally, due to the developmental growth of science and technology, it appears 
the economic activities of the world are closely integrated. Thus, if anything 
good happens in country “A”, it would have a medium to high effect on other 
countries. The emergence of the spread of coronavirus in Asia, China has been 
attested to this scenario. The United States of America is the largest economy in 
the world, second to China, which is worth $13.6 trillion, about 16% of the total 
World’s GDP (Mahmud, 2020). Many countries across the world import goods 
from China for their economic activities and because China is the first country 
the COVID-19 pandemic was first detected, its lockdown, including companies, 
has affected countries that depend on their goods and services. The worst time 
was when various countries began to exercise lockdowns and even closed their 
borders as the best option to control the spread of the virus. The virus within the 
first half of 2020 has caused numerous deaths and sufferings among men, wom-
en, and children all over the world, causing a halt to global supply and demand 
chains (Abinraj, 2020). The global economic growth in 2019 was 2.9% and was 
projected to be 3.3% by the end of 2020, but the spread of coronaviruses has 
shrunk the situation of the world economy within the first half of 2020. This has 
caused the annual global GDP growth to drop to 2.4% in 2020, with a growth 
rate projected negatively in the first quarter of the year (Kumar, 2020). Accord-
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ing to the Asian Development Bank (ADB), global trade has been hampered by 
lock down restrictions to the tune of USD dollars 1.7 trillion to US dollars 2.6 
trillion (ADB Briefs No. 133, May 2020). The real impact of the virus can be fully 
estimated when the cure for the virus is fully discovered; otherwise, the untested 
assumptions for current economic growth projections cannot save the world 
economy (Di Gennaro et al., 2020).  

In estimating April 2020 world economic outlook projections (see Figure 1), 
the assumptions factored depend on the depth of the contraction in the second 
quarter of 2020, as well as the magnitude and persistence of the adverse shock. 
The forecast depends on several uncertain factors, including 

1) The required end time of the pandemic and lockdowns 
2) Social distancing 
3) Business closures and workers exiting the workforce 
4) The impact of changes to strengthen workplace safety 
5) Global supply chains 
These uncertain assumptions can recover the world economy as long as there 

is a cure, but can also be worse if the pandemic persists for a longer period. 
Again, according to Figure 1, the global GDP growth is projected to be −4.9%. 
At baseline, global economic activity is expected to decrease in the second quar-
ter of 2020, recovering thereafter. These projections are only possible if the as-
sumptions taken for the assessment do not change; thus, when there is a cure for  

 

 
Source: IMF staff estimates and projections, June 2020. 

Figure 1. Quarterly world GDP. 
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the cause. In 2021, growth is projected to increase to 5.4 percent and 0.4% lower 
than the April forecast. Consumption is projected to gradually strengthen the 
next year, and investment is expected to increase. The global GDP for 2021 is 
forecasted to exceed the 2019 level. The growth rate for emerging markets and de-
veloping economies is projected to be −3.0% in 2020, which is 2% below the April 
2020 world economic outlook forecast. The growth rate among low-income de-
veloping countries is projected to be −1.0% in 2020 and 1.4% below the April 
2020 world economic outlook forecast. In low-income developing countries, the 
projection is 2.2% by 2020 (Tralac’s Daily News Selection, 2020; IMF, 2020). 

4. Impact on Africa Economy 

The African Economic Outlook (see Figure 2) projected the African economic 
growth rate to be 3.4% for both 2018 and 2019. This growth rate was stable 
between these two years, but was lower for 2010-2015. African socio-economic 
growth was expected to be sustained after 2010, but it failed because there was a 
high dependency ratio on foreign businesses and services. This has been a major 
challenge in Africa. 

The growth rate projections for 2020 and 2021 were 3.9% and 4.1%, respec-
tively. The 2019-2021 growth projections can be assumed to indicate that Afri-
ca's economy is growing, but the impact of the pandemic can alter this scenario. 
East Africa maintained its lead as the continent’s fastest-growing region, with an 
average growth of 5.0% in 2019 (Njugunah, 2020). North Africa had the second 
highest share (4.1%). West Africa’s growth rose to 3.7% in 2019, from 3.4% in 
the previous year. Central Africa is estimated to have grown by 3.2% in 2019, 
from 2.7% in the previous year. Southern Africa’s growth slowed from 1.2% to 
0.7% (Ibid). 

Some of the few main areas affected are tourism, air transport, and the oil  
 

 
Figure 2. Africa’s GDP growth. Source: African Development Bank and IMF World Economic 
Outlook. 
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sector. These sectors were severely affected during the lockdown, as the move-
ment of people, goods and services slowed down. The COVID-19 pandemic has 
spread across almost all parts of Africa and its effect continues to worsen daily. 
The fall of the African economy can be caused by a fall in commodity prices, fis-
cal revenues and the enforcement of travel and social restrictions in many Afri-
can countries (OECD, 2020). African countries’ exports and imports are pro-
jected to drop by at least 35% from the level reached in 2019 (Ibid; icsb.org) (The 
Zimbabwe Independent, 2020). Thus, the loss in value was estimated to be $ 270 
billion US dollars (The Zimbabwe Independent, 2020). Fighting against the 
spread of the virus and medical treatment will lead to an increase in public 
spending in Africa, estimated to be at least 130 billion (icsb.org, 2020; Anele, 
2020; African Economic Outlook, 2020). 

The West Africa sub-region, with its political and economic block, the Eco-
nomic Community of West African States (ECOWAS), is heavily affected by the 
COVID-19 pandemic. The region’s economy contracted by 2.5% (Ministry of 
Finance and Economic Planning, 2021). 

5. Impact on Ghana Economy 

The government of Ghana on March 30, 2020, initially laid out key measures to 
combat the pandemic by limiting and stopping the importation of the virus, 
containing its spread, providing adequate care for the sick, limiting the impact of 
the virus on social and economic life, inspiring the expansion of our domestic 
capability and deepening our self-reliance (Ayadi et al., 2020). Although the key 
measures adopted have been scientifically proven to be used to curb the pan-
demic, the cases are worsening daily. This is not only in Ghana, but globally, be-
cause there is no cure. 

The impact of the pandemic affected the GDP growth of Ghana, significant 
shortfalls in petroleum revenues, shortfalls in import duties, shortfalls in tax 
revenues, and increased health expenditures (Ofori-Atta, 2020). It was estimated 
that the three-week lockdown in Greater Accra and Greater Kumasi led to a de-
crease in GDP by 27.90% and over 3 million fell into the poverty bracket during 
the same period (Amewu et al., 2020). The Ghanaian economy is dominated by 
small- and medium-sized enterprises and the markets are dominated by infor-
mal sectors. That is, most people living in urban areas trade in congested city 
markets and are hardly hit by the lockdown (Asante & Mills, 2020). COVID-19 
has affected Ghana economically and its social dimensions. The pandemic has 
affected production, trade, and investment in Ghana, just as it has ravaged eco-
nomic and social activities in the rest of the world, especially in China, Europe, 
and the United States (Factcheckghana, 2020). Global commodity (crude oil, 
gold, and cocoa) prices, tourist flows, fiscal stance, and human life, especially the 
health and life of the most vulnerable (Ibid). The indirect route is through the 
slowing of global economic growth, supply chain disruptions, and, by extension, 
the negative impact on Ghana’s growth. Ghana's economic impact can be worse 
if the dependency on imports is not resolved in times like this, since the export-
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ing country can decide to close its borders at any time. The measures for con-
trolling diseases by the Ghana government are not so far from the WHO meas-
ures to combat the pandemic (Ibid). 

The Government of Ghana has taken strides to alleviate the impact of the 
COVID-19 pandemic on the economy through both monetary and fiscal policies. 
The Bank of Ghana cut the policy rate by 150 basis points to 14.5% and reduced 
the primary reserve requirement from 10% to 8% (PwC, 2020; Ministry of Finance 
and Economic Planning, 2020). The Government also arranged with her creditors, 
including Bank of Ghana to defer interest payments on non-marketable instru-
ments, estimated at about 1.2 billion Ghana Cedis beyond 2022 ibid. 

As a result of the COVID-19 pandemic, the Government of Ghana revised her 
real GDP growth downward from 6.8% to 0.9% due to the mid-year review of the 
2020 budget and achieved only 0.2% real GDP growth, as indicated in Table 1. 

The impact of COVID-19 has also been positive for boosting certain busi-
nesses. Businesses such as nose masks and hand sanitizers have shifted to new 
opportunities in Ghana. Currently, there are different types of nose masks or 
brands of sanitizers that are readily available for people to buy and use. The 
COVID-19 recovery pathway will not simply ease supply disruptions; it has 
created new opportunities for doing things differently. For example, schools, 
churches, shops, and other businesses are strengthening their online systems to 
provide another means of serving their functions to the people of Ghana 
(Mugisha, 2020; Ofori-Atta, 2020). The government also instituted COVID-19 
Alleviation and Revitalization of Enterprise Support Programme, dubbed Ghana 
Cares. The programme aims to mitigate the impact of the pandemic on people 
and businesses, as well as to provide a framework for the country to embark on 
industrialization drive (Ministry of Finance and Economic Planning, 2021). 

6. Discussion 

The COVID-19 pandemic has affected every facet of the economy and household  
 

Table 1. 2020 revised medium-term macro-fiscal targets and 2021 budget projections. 

N/n Item 

2020 2021 2022 

Budget 
Projections 

Mid-year 
Revised 

Projections 
Achieved Budget Projections 

1. Real GDP Growth (%) 6.8 0.9 0.2 5.0 5.0 

2. Non-Oil GDP Growth (%) 6.7 1.6 0.4 6.7 4.7 

3. End-Period Inflation (%) 8.0 11.1 10.4 8 ± 2 8 ± 2 

4. Fiscal Balance (%) (4.7) (11.4) (11.7) (9.5) (7.5) 

5. Primary Balance (%) 0.7 (4.6) (5.3) (1.3) 0.2 

6. 
Gross International 
Reserves (Months) 

≥3.5 ≥4.0 ≥4.1 ≥4.0 ≥4.5 

Source: Extract from Ministry of Finance (MoF) Ghana: Year 2021 Budget. 
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productivity is at its lowest level due to the shrinking of business activities. Vul-
nerability of small to medium enterprises has a direct effect on the household 
income generation. 

The face mask contributes to a reduction in the spread of infections in the 
community. According to ECDC, this is done by minimizing the excretion of 
respiratory droplets from infected individuals who may not even know that they 
are infected (asymptomatic) and before they develop any symptoms (ECDC, 
2020). The types of face masks commonly available in Ghana include medical 
face masks, non-medical face masks, and filtering face piece. Medical face masks 
were used as source controls for the symptomatic patients. The spread of respi-
ratory droplets is caused by coughing or sneezing. Medical masks as source con-
trol have been shown to decrease the release of respiratory droplets (Leung et al., 
2020). It is used to prevent the spread of tuberculosis (Dharmadhikari et al., 
2012) and influenza (Macintyre et al., 2015). Medical masks satisfy European 
Standard EN 14683:2014 (ECDC, 2020). Non-medical face masks (or ‘commu-
nity’ masks) were made from cloth and other textiles/materials. They are easily 
made, washed, reused, and not standardized. It is not recommended for use by 
healthcare professionals. A respirator or filtering face piece (FFP) is designed to 
protect the wearer from exposure to airborne contaminants. Respirators are 
mainly used by healthcare workers to protect themselves (Version 10, 2020). It is 
typically used, especially during aerosol-generating procedures. Respirators sa-
tisfy European Standard EN 149:2001+A1:2009. It has been proven that persons 
with mild or no symptoms can contribute to the spread of COVID-19 (Rothe et 
al., 2020; Ganyani et al., 2020; Zou et al., 2020; Nishiura et al., 2020; To et al., 
2020; Wei et al., 2020; WHO, 2019). There is conflicting evidence on the protec-
tive effect of medical face masks for the wearer of influenza (Cheng et al., 2010; 
Aiello et al., 2010; Larson et al., 2010). Because there is a lack of evidence, it has 
not been recommended that people who are not sick or health workers should 
wear a mask to prevent the spread of influenza or COVID-19. However, the 
WHO recommends the use of masks to justify the risk and impact of epidemic 
and pandemic influenza (WHO, 2019). It must be understood that decisions 
were based on studies of influenza and other coronaviruses. However, this may 
not be directly applicable to the COVID-19. There is no evidence that face masks 
or shields are effective against respiratory infections. Generally, the non-medical 
face mask has been identified to be less efficient in microorganism penetration 
and source control than the medical mask (2% - 38%) (Rengasamy et al., 2010; 
Davies et al., 2013). For economic activities to go on as normal, the Government 
Ghana directed that every worker should put on a face mark and organizations 
should adhere to WHO guidelines, put forth by the National Health Committee 
on COVID-19. These measures are not different from what is epitomized in 
(ECDC, 2021) to ensure containment of the pandemic. 

Non-medical face masks and face covers are currently used by most Gha-
naians because they are easy to produce, wear, and recycle. The most common 
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types in towns include textiles, plastic face shields, and medical masks. The tex-
tiles face mask business in Ghana is rising every day because the product is af-
fordable and available compared with other types. The question is how effective 
can local masks be? The health impact of health on users is currently unknown. 

The use of face masks may provide a false sense of security, leading to subop-
timal physical distancing, poor respiratory etiquette, hand hygiene, and even not 
staying at home when ill (Sengbeh, 2020). There is a risk that improper removal 
of the face mask, handling of a contaminated face mask, or an increased tenden-
cy to touch the face while wearing a face mask by healthy persons might increase 
the risk of transmission. Medical face masks are currently in a short supply. 
Given the current pressure on health systems, healthcare workers’ use needs to 
be prioritized and protected (Ibid). 

Since the cases are rising daily, it is possible that masks can cause infection if 
not properly used. The appropriate use of face masks is a long way to protect 
people. It is incumbent on civil society to intensify information campaigns for 
the proper use of face masks. The face mask should completely cover the face 
from the bridge of the nose to the chin (ECDC, 2021). One has to clean hands 
with soap and water or an alcohol-based hand sanitizer before putting on and 
removing the face mask Ibid. When taking off the face mask, remove it from be-
hind and avoid touching the front side. Dispose the face mask safely if it is dis-
posable, wash your hands or apply an alcohol-based hand sanitizer immediately 
after removing the face mask Ibid. Washable, reusable faces should be washed as 
soon as possible after each use, using a common detergent at 60˚C (National In-
stitute for Occupational Safety and Health, 2018). 

7. Conclusion 

It has been observed that the world has been threatened by human coronavirus 
diseases for the past two decades and therefore, countries should guard them-
selves against possible catastrophe from the pandemic. 

International trade and technology have made the world a global village; 
therefore, the activities and cultures of other nations should be critically moni-
tored since the economic effects of the virus have been felt by all. 

Additionally, the pandemic has brought together the work of policy (law) 
makers and the scientific community in coming out with approaches for the 
populace in going about their duties. 

In Ghana, although interventions such as the closure of churches, travel bans, 
spraying of markets, and closure of bars and schools have affected business ac-
tivities, this has led to the fulfillment of the well-known English language prov-
erb “necessity is the mother of inventions,” as most companies and individuals 
have turned to produce nose masks, hand sanitizers, etc. 

The economy should embrace diversification by taking advantage of the Afri-
can continental free trade area (AfCFTA), and its implementation is out doored 
to avoid world commodity price volatilities. 
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As the virus continues to metamorphose itself into variants, as it has been re-
ported that a third variant has emerged and some countries have decided to go 
on a lockdown during the Easter holidays, it is premised for every economy to 
take precaution for any eventuality. 

The 2021 budget deficit of 1.3% of GDP of the Ghanaian government is to 
help alleviate the plight of the COVID-19 pandemic on the citizenry as well as 
the small- and medium-sized establishments. Governments are encouraged to 
pursue economic policies, that would protect lives in the short-run and the 
economies would bounce in the long run. 

In a nutshell, future research work should look at the opportunities brought 
by the COVID-19 pandemic in the areas of creativity for empowerment in 
communal economic resurgence. 

8. Limitation and Future Studies 

The study was limited to a full-scale impact assessment of coronaviruses and its 
continuous spread to the sub-region, especially as no permanent cure for curb-
ing the disease is yet to be established. Further studies should be conducted to 
identify a complete solution to curb this pandemic. 
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