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Abstract 

Pandemics like H1N1 and Coronavirus is not only affecting people’s life, but also the 
economy. Human capital is the part that is affected the most. When people are sick, most 
of the job’s quality including efficiency, and the quality of work will be impacted 
negatively. Also, the worker’s health condition is getting affected too. A great health 
condition is very important for everyone. When the workers are sick, elaborative faculty, 
efficiency of operations, and communicative competence will be changed. The education 
for the younger generation is critical too. When the education gets affected, not only the 
learning cost will increase, but also the opportunity costs, and efficiency cost will 
increase too. Owing to the high percentage of unemployment and decrease in the quality 
of labor, the productivity gets reduced rapidly, which will finally cause the economy to 
go down. Provided pandemic examples like the Coronavirus to support the objective and 
data on how the pandemics will impact the economy. Together, these finding suggests 
that the pandemics will cause a negative impact to the economy by affecting the 
productivity, health conditions, and education. 
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1. Introduction 

The possibility of the worldwide pandemic in the near future is of raising the worrying question 
about lots of countries around the world. A pandemic, which is an infectious disease can spread 
across a region, like worldwide or various continents, influencing a great number of people. 
There have been many pandemics of diseases, like tuberculosis and smallpox throughout 
human history. The Black Death is the most fatal pandemic that was recorded in the history and 
it killed about 75–200 million people at that time. Other pandemics include the 1918 influenza 
pandemic (Spanish flu) and COVID-19. 

Pandemics have an impact not only on people’s daily life, but also on the economy. The World 
Bank claims that a global pandemic would kill 10 millions of people and cost $800 billion to the 
world economy. Researchers who worked in the U.S. Centers for Disease Control and 
Prevention predict that deaths in the U.S. could kill 207,000 people and the basic cost $166 
billion to the economy, or 1.5% of the real gross domestic product (GDP). The great cost of these 
pandemics brought critical pressure to the current economic system. The purpose of our paper 
is to analyze why pandemics have effect on economic growth which is calculated by the changes 
in the GDP of a country. And the GDP represents the total output of services and goods and for 
an economy system. The reason why we want to analyze this topic is that it can help us predict 
the effect on the economy when the pandemic outbreak in the near future. 

In the work, we use the Solow Model to give a deep analysis. The Solow model is a long-run 
economic growth model that is set within the neoclassical economics framework [1]. It 
attempted to account for long-run economic growth by looking at labor, capital accumulation, 
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and increases in productivity, which is referred to as technological progress [1]. The key 
research direction of this report is the relationship between the human capital and economic 
growth and give two examples, which are H1N1 and coronavirus to give a deep analysis. And 
we find that the human capital does have a huge effect on the economic growth. 

2. Human capital 

The labor qualities that a person provides can be vary widely. The labor qualities on which 
people focus go by the collective name human capital. Human capital  can be measured as 
the discounted value of  earnings over the l ifetime of a person  [ 2 ] . Human capital 
determined by two things: health and education. 

The Human Capital Index which published by the World Bank compares how countries fare 
relative to aggregated metrics including the quality of education, child stunting, as well as 
childhood survival [3]. This index reflects that investments in education and health form two 
sides of a coin; which also means that, investments in education and health are both required 
throughout people’s life to put populations on the way to greater competitiveness, economic 
productivity, and self-reliance [3].  

Health and education as joint investments for development are investments in the same people 
[4]. Greater health capital might bring more returns on education investments. Healthier 
students have higher school attendance and could learn more effectively. A longer life of a 
person maximizes the rate of return on education. Besides, the healthier of a person, the lower 
depreciation of the education capital. And greater education capital might increase the returns 
on health investments. The knowledge which learned in school could use in the public health 
programs. 

2.1. Health 

Better nutrition and health status affect school performance, it can lead longer school 
enrolments; more effective learning and better attendance. For example, with the improvement 
of nutrition, the percentage of school attendance rises from 5% to 27% in Nepal. Healthier 
people could work longer and harder, and they could think more clearly, thus, they could learn 
better [5]. As a result, better health in a nation would increase its income level. 

As nations develop, their population gets bigger. The explanation for these changes in height is 
better nutrition. The daily calorie intake per adult male increased from 2944 in 1780 to 3701 
in 1980 in Great Britain. Height is a good indicator of malnutrition. More significantly, poor 
nutrition might lead to a decrease in worker's height, and these workers might limit their future 
developments. 

Robert Fogel, who is an economic historian, has tried to measure the contribution of improved 
nutrition to economic growth in the Britain from 1780 to 1980 [4]. Improved nutrition increased 
output of a nation by two means: first, by bringing people who have been weak to work into the 
labor force, and second, by allowing the existing worker to work harder. Fogel claimed that in 
1780 the poorest twenty percentage of adults in the Britain were badly nourished, as a result, 
they did not have enough energy for even 1 hour of manual labor per day. By 1980, the problem 
of malnutrition had been completely solved and this change leads to the GDP increase by 25% 
[4]. 

Better nutrition is not only a contributor to, but also a result of, people who have higher income 
live in wealthier countries and could afford better and more food. People who are richer could 
pay for better inputs into health, such as clean water, vaccines, and sage working conditions [4]. 
Thus, for understanding the relationship between income and health, it is important to 
understand that both of them are endogenous variables. 
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Figure 1: Heath & GDP (Weil, Chapter 6 Human Capital 2016) [4] 

 

Figure 1 reflects the interaction of income and health. The horizontal axis means the income 
per capital, which we denote y, and the vertical axis means the health of workers (h), the curve 
labeled y (h) reflects that effect of health on the level of income per capital. Workers could 
produce more output for higher value of “h”; thus, it is an upward sloping curve. The second 
curve, which is h (y), shows the effect of income per capital on health. Higher income could 
improve health; thus, this curve is upward sloping, too. However, at high level of income, this 
curve might flatten out, which also means that the beneficial effects of income on health are 
more obvious at lower level of income [4]. 

2.2. Education 

People work with their bodies as well as their minds. Indeed, in developed economics, a 
person’s wage is mainly determined by the intellectual ability. For this reason, the most 
important form of investment in human capital is the investment in education, which could 
improve people’s intelligence. Excepting the obvious expense of education, like building, 
teacher’s salaries, and textbooks- there is a more subtle cost: the opportunity cost that the 
students pay in salaries they give up while getting educated. One estimate is that the 
opportunity cost is a half of the expense of education. 

Education as a factor of human capital is similar to physical capital: both of them need input to 
cultivate, and when they are cultivated, both of them will present economic value. We measure 
the education returns as a growth in salary. In other words, if the worker receives another year 
of education, he will receive a salary increase. It is proven that the higher the education level is, 
the higher the salary will be, which can fully demonstrate that the market thinks highly of the 
human capital of employees. 

We could look at the inputs into education to measure the quality of schooling, such as 
textbooks and teachers, and the gain of from education, such as the knowledge of students. In 
terms of the inputs to education, there is strong evidence that wealthier counties could supply 
more. 

Declines in health or education would decrease human capital and being healthier and having 
more education can bring more human capital. Therefore, if the government boosts its people’s 
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life expectancy, which can be a proxy for health, or it raises the average age of going to school 
of the adult population, which can be used as a representative of education, it may be beneficial 
to the development of human capital growth, as well as to GDP. 

3. Productivity and Solow Model  

Productivity makes it clear for people to know how to employ available resources according to 
economic conditions. Just as a saying goes, productivity is not everything, but once it is given 
further thought, productivity is almost everything. Labor productivity defines as the production 
value of a country per hour. To be specific, it describes the value of the GDP yielded by an 
employee in an hour. Human capital is the primary determinant of labor productivity. Human 
capital is the skills, cumulative knowledge (from experience and education), and average 
workers’ proficiency in the economic society. Generally, the higher the educational level of the 
nation is, the higher accumulated human capital and labor productivity will be. 

Higher productivity has many advantages. It could result in less unit cost. The saving of cost 
may lead to lower prices, more output and increase people demand. Moreover, it could improve 
trade performance and competitiveness: greater productivity and less cost are key 
determinants of the competitiveness of enterprise in global markets. In addition, it can result 
in higher benefits. The growth of effectiveness is another factor of huge benefits for enterprises 
that would be reinvested to guarantee its development in a long period. Besides, it can lead to 
the development of economy. If a nation could increase the rate of the development of 
productivity, the overall production value would increase [6]. 

In light of the importance of productivity, the Solow model uses the productivity in order to 
augment its explanation of the cross-country differences in human capital levels and growth 
rates between poor and rich nations. The Solow model suggests that the production function is 
employed to calculate the output. The output is decided by the input of capital and labor and 
the technological efficiency parameter, A. 

 

Yt= AF(Kt, Lt)                                                                       (1) 

 

The Solow model uses productivity as a means to measure the increase in the amount of output 
each unit of additional capital can produce over time. Productivity enables capital to benefit 
continuously in a steady way. Even if net capital is not increasing in a country, productivity 
growth allows each existing unit of capital to increase outcome steadily. As a result, steady 
states of countries continue to make more returns. By adding productivity into the balance, 
Solow model not only explains the enormous difference between growth rates of nations, but 
also clarifies the inequality in the levels of output. Countries could create more value with 
capital by higher productivity than those low productivity countries. 

4. H1N1 

H1N1 is also known as the Swine Influenza, or Swine Flu. It is belonging to the family of 
influenza of viruses, which is especially endemic in pigs. Before the breakout on 2009, the Swine 
Flu also appeared from the 1970s to 1990s. The Swine Flu in 2009 is a new type of strain of the 
virus that have never discovered before, also it causes the biggest impact throughout the world 
out of these appearances. 

The first appearance of the new Swine Flu is on March 9th, 2009. This Swine Flu lasts over a 
year and caused estimated 700 million to 1.4 billion of people infected in 214 countries and 
killed between 150,000 and 575,000 people [7]. 
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4.1. Impact to Human Capital 

As said before, “Human capital determined by two things: health and education." A pandemic 
can change this situation, because the workers are all sick. Either part of health or education is 
important, since if one of them is separated, the other one cannot survive on its own. A 
pandemic can cause a long period of time that is “free from work”, which will cause a 
tremendous gap in the economy. 

Pandemics have a direct relationship to the mortality rate. Because the Swine Flu first breakout 
at the South America, so Argentina, a country at the most Southern America, has the highest 
death toll in the South America. Total of 137 death in Argentina, and it covers over 70% of death 
in the South America. According to the World Bank, “the costs associated with mortality, illness 
and absenteeism, and efforts to avoid infection, could shave off more than one percentage point 
of GDP in countries affected" [8]. 

4.2. Impact to Productivity 

Productivity directly links to the Gross Domestic Product, also known as the GDP. The Swine 
Flu caused people to get sick, so the productivity from them will decrease. A study from New 
Zealand showed assumes, “That the third quarter of 2009 will be the worst period for the 
current epidemic and will result in a 1.2% fall in consumption in that country” [9]. Previously, 
the few pandemics before are mostly around people, but the Swine flu is between livestock and 
people. Therefore, a wider range of living beings will be impacted. 

 

 
Figure 2: Possible Change in GDP (Philipose & Chakravarty, Economic impact of swine flu 

2009) [9] 

 

According to Figure 2, the graph showed that when people are more afraid to the pandemic, 
more people would die, no matter what kind of country they are in (the number could be bigger). 
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The name of the Swine Flu caused a great amount of fear to people that they might think all pigs 
are infected with the virus. Professor Ron Plain (2009) said, “Misnaming the H1N1 virus 'swine 
flu' will cause a significant amount of monetary damage, not only to the hog industry but to 
related industries such as hog packing and trucking" [10]. The Swine has caused about 11% drop 
in the global pork trade. 

The closure of recreation centers where people commonly concentrate, such as shopping malls, 
restaurants, theatres, and clubs will be one of the great impacts to the economic around the 
world during this pandemic. Private sources estimate that the effect to the GDP around the 
world will be around 0.5% to 1.5% in 2009. A study from Harvard University showed that, 68% 
of the interviewers stated that they will stay home about 7 to 10 days because the health 
officials say so. But, 44% of the interviewers said that if they stayed home for 7 to 10 days, 
themselves, or their family will lose their money income, and as a result they will face an 
economic problem [11]. Although a quarter of the interviewers said they can stay home, they will 
still have a concern about losing their jobs because of staying home. This pandemic will have a 
greater impact on smaller businesses, they might face the problem of closure or downsize. 
When people came to work with a sickly body, more workers in that environment will be 
infected, and the situation will get worse. This fact sounds bad, but it is the reality. 

Solow Model can also be used to explain in this situation. The output (Y) is constructed by 
labor/human capital (L), productivity (A), fraction of output paid (α), and physical capital (K). 
During a pandemic, the amount of labor decreased because they need to stay home in order to 
be safe, and the amount of productivity decreased due to the decrease in labor, the result, or 
the output (Y) will decrease when physical capital and the fraction of output paid is staying the 
same. Physical capital and fraction of output stays the same because there is no technology 
change and the salary of the workers will not change. 

5. COVID-19 

5.1. Economy 

In general, the short-term interference of COVID-19 does not affect medium- and long-term 
trend of economy. As Wang Xiaoguang, deputy director of the Economics Department of the 
Central Party School (State Administration College), said, "the impact of novel coronavirus 
infection on the Chinese economy is a short-term external shock, and has little impact on the 
long-term economic development trend." Namely, major emergencies in a country will 
inevitably have a certain negative impact on the short-term economic development but will not 
have a substantial impact on the medium and long-term economy. After the impact subsides, 
economic and social activities will return to normal [12]. 

To be more specific, as for service industry, experts believe that COVID-19, in the short-term, 
will have a great impact on the service industry in February and March, including the industry 
of catering, hotel and aviation. Since there’s a decrease in the smoothness of express delivery, 
the commercial retail industry, including online shopping, will be greatly affected. However, 
this impact will not eliminate in long run. To be clearer, catering, tourism, entertainment, these 
entertainment industries, even if the existing enterprises fail to make profits, cannot shake the 
root. Because once the epidemic is over, the relevant needs will be released again. Plus, since 
the labor forces and models in those industries are ready-made, if the old restaurant shut up, 
there will be a new one. Consequently, in the short term, it will slow down the GDP growth, but 
in the long run, it can be totally cured by the rest. 

Besides, the impact on industry brought by COVID-19 also exists. Different from the tertiary 
industry that directly faces consumers, industrial enterprises are connected by complex and 
precise chains. To produce a car, all the suppliers have to wait as long as one part is missing. As 
a result, if the manufacturing industry is shut down and workers start work two or three 



Volume 1 Issue 10, 2020 

DOI: 10.6981/FEM.202010_1(10).0005 

31 

Frontiers in Economics and Management 

ISSN: 2692-7608 

months later, they will find that they have been removed from the chain, and then the 
downstream suppliers of these losers are also out [13]. Luckily, experts Yang Liqiang mentioned 
that, “for the industry and construction industry, the first quarter has a slight impact, mainly 
reflected in February, which can return to normal in March. 

In conclusion, “this outbreak can be regarded as a short-term economic shock, which makes the 
total demand and total supply curve have a short-term shift. However, as time goes on, the 
impact will gradually weaken, and economic growth will eventually return to the original track. 
Therefore, in the long run, it will not affect the fundamental trend of economic growth. " Wang 
Chenwei, a deputy researcher at the Chinese Academy of macroeconomic research, said. 

5.2. Health 

As before-mentioned part about health, better health in a country will raise its level of income. 
From the perspective of life and health, the impact of a pandemic is equivalent to reducing life 
expectancy by 1.5 days. Even if the severity of the epidemic was increased fivefold, the per 
capita life expectancy would be reduced only by 7.5 days. However, the reduction of per capita 
income caused by the economic suspension will lead to the regression of investment in medical 
care, health, education and other aspects. With less money, medical conditions and nutrition 
will not keep up, and life expectancy will be reduced as well.  

 

 
Figure 3: Confirmed Cases Over Time (World Health Organization) [14] 

 

As Figure 3 shows, the Coronavirus cases are increasing critically. According to World Health 
Organization, real time statistics of the global confirmed new coronavirus pneumonia is 
351,866, in Central Europe at 10:47 on May 28th. Obviously, COVID-19 has influenced the 
health of the world population greatly. As mentioned before better health status n and nutrition 
affects people’s performance in both workplaces and schools. Plus, people from the busy work 
suddenly fell to the extremely idle life, so the spiritual level will emerge huge emptiness. Thus, 
since people’s physical health has been negatively influenced, both physically and mentally, the 
productivity would definitely decrease a lot. 

6. Comparison between H1N1 and COVID-19 

The two instances of pandemics introduced before efficiently demonstrate the negative 
influences on the economy, brought by human capital. When comparing with the two examples, 
we can observe that some similarities and differences do exist. 
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As for similarities, three basic common points can be concluded. To begin with, both CONVID-
19 and H1N1 have caused certain mortality. Since an epidemic is geographically widespread, 
and it occurs throughout a region or even throughout the world, there is no denying for that 
CONVID-19 and H1N1 would definitely do harm to people’s health and cause the death. Plus, 
just as other pandemics, CONVID-19 and H1N1 cause social panic to certain extent. When the 
news of burst of CONVID-19 and H1N1 released, people all around the world are worried about 
their personal safety and pandemic’s future consequences toward their lives. Besides, the 
economic consequences of the two epidemics are undoubtedly negative. Trade links that spread 
pathogens can also be undermined by their impact, which causes the decline in trade that has 
led to a decline in income and a weakening of national capacity. 

The predicted GDP lost around the world for Coronavirus is 2.4%, and that is estimated 76.69 
billion dollars [15]. After the virus starts to spread to the world, especially when the virus spread 
to the United States, the stock in the country starts to drop dramatically. Staring March 12th, 
2020, stocks like Dow Jones Industrial Average, Nasdaq, and S&P 500 experienced three times 
of stock fusing. On the fusing on March 12th, these three stocks have dropped over 7%, and this 
event directly triggered the fusing circuit, and halted trading for 15 minutes [16]. When 
comparing to the Swine flu, the GDP lost for Swine flu is just a drop in the bucket: the predicted 
GDP lost around the world is about 1.5%. 

Compared with H1N1, the coronavirus has a greater impact on the economy. There were 
several reasons resulting in this situation. One reason was the difference in the economy 
structure. Less than 50% of all workers were worked in service industries a century ago, now, 
approximately 86% are. Retail and other businesses were more vulnerable to the pandemic 
than agriculture and Manufacturing, because businesses, like retail, were depended on lots of 
consumer traffic. The second reason is the impact of the war economy. The government simply 
force the factories to stay open to meet the war needs in 1918. This behavior likely made the 
pandemic worse but decreased the impact to GDP. The third reason was the opportunity cost. 
The contemporary world is much wealthier than that of 1918, many of things we go out to buy 
were not necessary, like fancy haircut, restaurant meals or new electronics. More weighting of 
the shopping done by people a century ago was for groceries and household necessities, which 
are the things that people couldn’t give up for a couple of months [17]. 

Also, schools are closed because of the pandemic attack. The United States could be a great 
example. During the Swine Flu, or H1N1, according to the CDC (Center for Disease Control and 
Prevention), most of the schools have to mandatorily closed about 7 to 14 days. Five days after 
the declaration of school closure from CDC, CDC said that schools can open again [17]. But 
situations are completely different for the Coronavirus. 48 states have closed most of their 
schools, colleges, and universities for more than one month. Some states like California has 
closed their schools for more than three months. Some states with more Coronavirus cases even 
consider closing their schools for the rest of the year [18]. 

There are two reasons that the coronavirus damages the economic last longer than the H1N1. 
First, the coronavirus probably would spur countries, which would prompt them to reduce 
offshore production. This behavior would be a painful and costly transition. Second, both 
business and consumers are more highly leveraged than they were 100 years ago, and this issue 
might cause a balance-sheet recession [19]. Thus, compared with H1N1, the coronavirus has a 
greater impact on the economy. 

7. Conclusion 

Obviously, pandemics would cause a huge impact on the human capital, which will further lead 
to negative influence on the economy to some extent. According to the analysis of data and 
economic principles, there’s no denying that pandemics can be concluded as one of the real 
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culprits of decrease in human capital in the special time period of pandemics. Plus, from 
previous contentions, the importance of productivity, health conditions, and education quality 
has already been fully explained by Solow Model and some reasoning. Namely, pandemics 
degrade the economic status by decreasing the human capital including humans’ productivity, 
health conditions, and education quality. 

From the two instances listed previously, this hypothesis can also be efficiently proved. To be 
more specific, H1N1 has made a bad influence on the world economy due to its negative impact 
on human capital and productivity. Besides, from the example of COVID-19, industries are 
damaged as the result of decreasing productivity and health. 

Therefore, the degradation of human capital brought by pandemics would consequently cause 
a negative impact on the whole economy. 
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