CDES
CENTRE FOR
DEVELOPMENT
ECONOMICS AND
SUSTAINABILITY

CDES WORKING PAPER SERIES

COVID-19: Facts, Figures, Estimated
Relationships and Analysis
Sanjesh Kumar
Ranjan Ray

CDES Working Paper No. 08/20
NOVEMBER 2020

COVID-19: Facts, Figures, Estimated Relationships and
Analysis

Sanjesh Kumar
Monash Uni ersit , Australia

Ranjan Ray
Monash Uni ersit , Australia

CDES Working Paper No. 08/20
November 2020

Centre For De elopment Economics And Sustainabilit
Monash Uni ersit
Caulfield East VIC 3145 Australia
Wb :
://
.
a . /b
/
E a :b
@
a .
T
: CDES_M a

COVID-19: Facts, Figures, Estimated Relationships and Analysis

Sanjesh Kumar

Ranjan Ray

Economics Department

Economics Department

Monash University

Monash University

Melbourne

Melbourne

Sanjesh.kumar@monash.edu

Ranjan.ray@monash.edu
(Corresponding author)

November 2020

Declaration: The research for this paper received no funding from any source other than the
salary support to Ranjan Ray from his employers (Monash University) and his department
support grant that funded Sanje h K mar involvement in, and contribution to, this study.

1

Abstract
This study attempts an integrated analysis of the health and economic aspects of COVID-19 that is
based on publicly available data from a wide range of data sources. The analysis is done keeping in
mind the close interaction between the health and economic shocks of COVID-19.
The study combines descriptive and qualitative approaches using figures and graphs with quantitative
methods that estimate the plotted relationships and econometric estimation that attempts to explain
cross-country variation in COVID-19 incidence, deaths, and Case Fatalit Rates . The stud seeks
to answer a set of questions on COVID-19 such as: What are the economic effects of COVID-19,
focussing on international inequality and global poverty? How effective was lockdown in curbing
COVID-19? What was the effect of lockdown on economic growth? Did the stimulus packages work
in delinking the health shocks from the economic ones? Did better go erned countries with greater
public trust and those with superior health care fare better than others? Did countries that have
experienced pre ious outbreaks such as SARS fare better than those ho ha en t?
The study provides mixed messages on the effectiveness of lockdowns in controlling COVID-19.
While several countries, especially in the East Asia and Pacific region, have used it quite effectively
recording low infection rates going into lockdown and staying low after the lockdown, the two
spectacular failures are Brazil and India. In contrast to lockdown, the evidence on the effectiveness
of stimulus programs in avoiding recession and promoting growth is unequivocal. The effectiveness
is much greater in case of emerging/developing economies than in the advanced economies.
Multilateral institutions such as the World Bank and the IMF need to work out a coordinated strategy
to declare immediate debt relief and provide additional liquidity to the poorer economies to help them
announce effective stimulus measures.
COVID-19

ill lead to a large increase in the global pool of those li ing in e treme po ert . A

poignant feature of our results is that while a significant share of health shocks from COVID-19 is
borne b the ad anced economies, the burden of COVID-19 po ert

will almost exclusively fall on

two of the poorest regions, namely, Sub-Saharan Africa and South Asia.

Keywords: COVID-19 poor, Lockdown, Fiscal Stimulus, Case Fatality Rates.
JEL Classification: C02, D31, D63, E62, E65, E66, F62.F68.
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COVID-19: Facts, Figures, Estimated Relationships and Analysis

1.

Introduction

The disease caused by novel coronavirus SARS-CoV-2, referred to as COVID-19, is currently raging
globally in both intensity and spread on a scale never seen before. As we write this article, much of
Europe and the USA are going through the second a e of infections and deaths. The only parallel
that can be drawn of this global pandemic is with the Spanish Flu that was also declared a pandemic
and took place over a century ago (February, 1918 to April, 1920). There are some interesting
similarities and differences between the two pandemics. While the origin of COVID-19 can be traced
to the Wuhan province in China which recorded the first case of COVID-19, little is known of where,
or exactly when, the Spanish Flu started and no evidence to suggest that the Spanish Flu started in
Spain. In case of both pandemics, Europe and North America experienced the major outbreaks
recording the largest incidence of the disease globally. Though this is speculative, both viruses are
believed to have started from wild animals, not from the mixing of human and flu viruses. Both
pandemics spread rapidly, with the end of World War 1 and the returning troops helping to spread
Spanish Flu, while increased travel between and within countries, especially a high volume of
international traffic due to a closely integrated global network, contributed to the rapid spread of
COVID-19 crossing national boundaries. The Spanish Flu is considered to have been deadly with the
estimates of deaths ranging from 20 million to 50 million, while in the case of COVID-19, nearly 1.3
million fatalities have been reported to date. The infection rate is however comparable between the
two. The estimate of R0 that measures the average number of individuals that an infected person
passes the infection to is within the range of 1.2 3.0 and 2.1 7.5 for community-based and confined
settings, respectively, in case of the Spanish Flu1, while the corresponding range for COVID-19 is
estimated to be 2.0-3.02. A significant point of difference between the two is that while the Spanish
Flu affected the young disproportionately more than the old, the reverse is the case for COVID-19.
A point of similarity is that what started as a health shock soon escalated to a serious economic crisis
in case of both. For example, Barro et al (2020) estimated that the Spanish flu reduced real GDP per
capita by around 6 per cent in the typical country over the period 1918 21, a figure that is in line with
the magnitude of downward revisions estimated by the IMF (2020b) and the World Bank (2020) in
their latest economic updates of various countries.

1
2

Vynnycky, Trindall and Mangtani (2007).
Peterson, et. al (2020)- https://www.thelancet.com/pdfs/journals/laninf/PIIS1473-3099(20)30484-9.pdf.
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The focus of this study is on COVID-19. The motivation of this exercise is to answer the following
questions that cover both the health and economic shocks due to COVID-19, with special focus on
their interaction. What are the economic effects of COVID-19 on global poverty numbers and on
inequality between countries via the downward movement in growth rates? In the wake of the rapid
spread of COVID-19, various countries have closed their borders at different times and declared
lockdown limiting movement and economic activity within their borders in a bid to counter the
disease. This has been quite contro ersial gi ing rise to a igorous li es s li elihood debate3. In
the light of this debate, what is the evidence on the effectiveness of lockdown in containing the
incidence of the disease? Though there is no perfectly satisfactory answer to this question since we
don t ha e an counterfactual e idence of

hat

ould ha e happened if there

as no lockdown in

the country, the graphs presented later point to some interesting differences between countries on the
effectiveness of lockdowns. In this context, the heterogeneous picture between countries on the
spread of COVID-19 over time, within and beyond the lockdown period, is an interesting feature of
the results reported here. Do countries experiencing increasing cases of COVID-19 respond by
making its lockdo n more stringent ? Do countries prolong their lockdown as infections increase,
and what is the incremental effect of confirmed cases on the period of lockdown? Does lockdown
have a negative economic impact on growth rates? If the answer is in the affirmative as the results
presented later suggest, and given the poverty enhancing feature of decline in growth rates, it follows
that extended lockdowns have contributed to the worsening of global poverty. What is the magnitude
of the increase in global poverty and its regional breakdown due to COVID-19? If, as one observes
globally and confirmed by this study, countries with high incidence of COVID-19 have experienced
greater negative impact of their growth rates, what is the transmission mechanism from the health
shock to the economic shock? This study also investigates the effectiveness of stimulus measures in
limiting the economic damage by asking the question: did larger quantum of stimulus measured as
proportion of real GDP lead to lower downward revision of the growth rate? An interesting feature
of the results on the role of fiscal stimulus in spurring economic growth is the differential in the
quantitative impact of fiscal stimulus between developing/emerging countries and developed
countries, with their effectiveness in preventing economic downturn much stronger in
developing/emerging economies. This is a result with considerable policy significance.

3

See, for example, Ray and Subramanian (2020)- https://scroll.in/article/957536/coronavirus-pandemic-is-there-areasonable-alternative-to-a-comprehensive-lockdown.
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Before concluding, the study widens the enquiry to identify some of the key determinants of the
aggregate number of COVID-19 infections and COVID-19 deaths to date (30 September, 2020) based
on cross country regressions of these variables on a selection of country level characteristics as
possible determinants. This part of the study has been a challenging exercise since for the most part
the spread and intensity of COVID-19 has been quite idiosyncratic and economists have been puzzled
by why some countries were more affected than the others and some were not affected at all. While
the estimated regressions presented later don t pro ide full satisfactor e planations and don t
identify all the key determinants of infections and deaths, they do provide evidence of interesting
relationships between some of the country characteristics and COVID-19 infections/deaths that could
help to explain part of the apparently idiosyncratic behaviour of the virus. Confidence in the estimated
relationships is based on the fact that the variation in the relevant country characteristics that we could
find for inclusion explain nearly 80% of the cross-country variations in COVID-19 infections and
deaths.
2.

Data Sources and Empirical Results

2.1 Data Sources
The study uses publicly accessible data downloaded from the internet. The analysis of the economic
implications of COVID-19 in the context of increase in poverty numbers (country wise and globally)
and inequality between countries is based on (a) the latest estimation of growth revision by countries
available in IMF (2020a)4, World Bank (2020), supplemented by (b) information contained in the
software

tool,

Povcal,

put

out

by

the

World

Bank

http://iresearch.worldbank.org/PovcalNet/povOnDemand.aspx. In addition, we used information on
a variety of indicators such as Gini inequality, trade openness, government health expenditure, value
added in services and agriculture etc. from various individual country data sources and supplemented
by data provided in https://ourworldindata.org/. The latter set of information was required in
estimating the growth elasticity of poverty that was used in translating the revision to the growth rates
in 2020 and 2021 suggested by IMF (2020a, b), and World Bank (2020) to increases in individual
country and global poverty. The reporting of the health features of COVID-19 is based on the
information, updated daily, on aggregate number of confirmed cases, fatalities, etc. put out by the

4

As this study was nearing completion, IMF (2020b) which revised IMF (2020a) by updating its growth predictions for
2020 and 2021 became available and was used to generate the results reported later. A comparison between the poverty
implications of the two IMF outlooks provides a stark reminder of how the economic outlook has worsened as COVID19 intensified during the second quarter of 2020.
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World Health Organisation (WHO)5. This was supplemented by information available in
https://ourworldindata.org/coronavirus. The information on the determinants of COVID-19
infections and deaths used in the estimated cross-country regressions was collected from a wide
variety of publicly accessible sources (see Table B1 of Appendix B). As the situation is changing
rapidly, almost by the hour, we based the analysis on the set of statistics available on the WHO
website as on 30 September, 2020. The data as on 30 September on which the study is based is
presented in Appendix A in the form of the coloured Figures A1 to A6. As we write this piece, large
parts of North America and Europe are in the middle of hat has been described as a second a e
that is omitted here but we plan to include them when we update the study.
Before we proceed to the empirical results, a couple of cautionary warnings need to be sounded. The
growth revisions put out by the IMF (2020a, b), and the World Bank (2020) on which the poverty
numbers reported later are based are tentative, as indeed is true of much of the other results based on
the COVID-19 health statistics to date. The estimated growth revisions are almost certain to change,
often firming up or diving down, when they are updated in the next round of projected growth rates
put out by these publications towards the end of the year. However, our results based on IMF (2020b),
do take into account the significant plunge in growth rates (upward of 20%) announced by the UK
and India and the more positive picture on growth rates in China for the second quarter of 2020. A
significant finding is the large increase in global poverty between the growth projections for 2020
between IMF (2020a) and IMF (2020b). The main difference between the two IMF reports of
economic outlook is that while the former which was published in June, 2020 is based on a projected
estimate of growth rates in the second quarter of 2020 when COVID-19 was spreading rapidly, the
latter which was published in October, 2020 was based on the actual growth rates in the second
quarter that became available when the latter was published. The plunge in global poverty between
IMF (2020a) and IMF (2020b) confirms the deepening recession in the second quarter of 2020 caused
by COVID-19 in some parts of the world, such as India and the UK, while things looked less dismal
in other regions such as China and much of the Asia-Pacific region.

5

https://covid19.who.int/?gclid=Cj0KCQjwt4X8BRCPARIsABmcnOo4mcP0BOOQCGjoiPeoqEWMvaC7ki8TrsiAWb
zLlPqYxdBPfqlKJhQaAuQ4EALw_wcB.
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2.2 Effect of COVID-19 on Inequality between Countries, Poverty Numbers and their Regional
Spread
Table 1 presents the effect of COVID-19 on international inequality, i.e. between countries, using the
inequality measures, Concept 1 and Concept 2 inequalities, proposed by Milanovic (2012). Each
country is treated as a single individual with the median income of that country and the Gini measure
is used to calculate the international inequality. While Concept 1 Inequality treats all countries
identically, Concept 2 Inequality

eights each countr s per capita income b its population share.

Table 1 reports an interesting feature of COVID-19, namely, that the inequality as recorded by
Concept 1 inequality has narrowed, a feature that prevailed even prior to the pandemic due to the
emerging economies led by China and India recording increases in their per capita incomes that
exceeded those in the advanced economies. This move seems to have continued with the pandemic
which, in terms of the incidence of COVID-19 cases and the downward revision to the growth rates,
has affected the advanced countries, typically the OECD countries such as the USA, UK, Spain and
Italy more adversely than the countries in the Asia Pacific region most of whom are the emerging
economies. China is a good example of a country that seems to have come out of COVID-19 early
and relatively unscathed and is recording a positive growth rate when many of the developed
economies are still experiencing downward revisions to their growth rates putting them in negative
territory. In contrast, Concept 2 inequality records a very small increase. This could reflect the large
negative growth rate estimated by IMF (2020b) for India over 2020 that would tend to increase
Concept 2 inequality between countries which is based on population share weighted average of per
capita incomes. India s do n ard plunge in her per capita income

eighs hea il on Concept 2

inequality, much more than Concept 1 inequality which weights all per capita incomes equally. It is
also important to note that COVID- 19 is likely to increase sharply inequality within countries as
noted by Furceri et al (2020) and Galletta and Giommoni (2020) since the poorer are likely to be hit
harder b the pandemic s negative economic impact.
Table 1: Effect of COVID-19 on international inequality
Inequality
Actual

Predicted

Concept 1

0.5271

0.5256

Concept 2

0.8385

0.8420

Notes: Authors own calculations. Based on 194 countries.
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Turning to the po ert effect of COVID-19, to work out the projected increase in the number of
indi iduals in e treme po ert

6

due to the pandemic that

e ha e called COVID-19 poor , or in

short COVID poor , we first estimated the cross-sectional regression between countries (based on
information from Povcal) of log of poverty numbers (P) on a set of determinants consisting of country
level characteristics including most crucially the log of GDP, and an interaction term between log of
GDP and the log of Gini inequality. The interaction between GDP and inequality was designed to
allow for the fact that the poverty reducing effect of economic growth could be modified by the extent
of inequality prevailing in the country, as argued by Bourguignon (2003).
Log P

𝛼

𝛼 log GDP

𝛼 log GDP

log Gini

∑

𝛼 𝑋

𝑢

1

The 𝑋 𝑠 include a variety of country level determinants obtained from a variety of data sources. From
the estimates of 𝛼 and 𝛼 , namely, 𝛼 and 𝛼 , we calculate the estimated poverty number when the
GDP is revised by ± % here the countr specific is taken from the World Bank (2020) and IMF
(2020a, 2020b). Since e don t ha e the predicted Gini inequalit in the COVID-19 period, we hold
the Gini inequality at its current value as available in Povcal. The difference between the estimated
poverty number (𝑃) and the current poverty number (P) gives us (if positive) an estimate of the
COVID-19 poor , i.e. the number of indi iduals who

ill join the rank of e tremel poor due to

COVID-19. Since we are unable to take into account the effect of inequality on poverty, the numbers
for 2020 presented below are likely to be an underestimate of the increase in poverty since as is well
known COVID-19 has worsened inequality by disproportionately (and adversely) affecting the
employment outcomes of those at the bottom end of the income distribution pushing them into
poverty. The reader will need to keep this in mind in assessing the poverty numbers reported below.
Incorporation of the additional poverty inducing inequality effect will have to await the publication
of the inequality data post COVID-19.
Table 2 presents the estimates of equation (1). For reasons of space, Table 2 reports the estimated
coefficients of only some of the determinants, notably, the statistically significant ones, including
crucially 𝛼 and 𝛼 . The poverty reducing effect of economic growth (𝛼

is moderated/constrained

by higher inequality (𝛼 ). Table 3 presents, both the global aggregate and its regional distribution of
the number of COVID-19 poor that is implied by the growth estimates of 2020 and 2021 reported
in IMF (2020b). The first two columns report the poverty numbers currently and that implied by the
estimates of Table 2 and the revision to the growth rates by countries reported in IMF (2020b) and
6

The e tremel poor are defined as those li ing belo $1.90 a da at 2011 PPP.
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World Bank (2020). The figures in parentheses denote the share of the regional figure in the total
which consists of 194 countries we could find the data on for inclusion in the analysis. Of particular
interest are the numbers in the third column which show that an additional 53 million (approximately)
indi iduals ill join the ranks of e tremel poor in course of 2020, i.e. ill be COVID-19 poor .
Table 2: Growth regression estimates
Dependent variable: Poverty headcount
GDP (PPP)
GDP Gini
Population
Agriculture value added
Services valued added
Trade openness
Gov't health expenditure
Constant
R2
Observations

Coefficients

t-stat

p-value

-1.428***
0.092***
2.017***
-0.443**
-1.387*
-0.486*
-0.652**
18.226***
0.837
155

-5.42
3.01
7.43
-2.54
-1.84
-1.71
-2.31
2.60
---

0.000
0.003
0.000
0.012
0.068
0.090
0.023
0.010
---

Notes: All variables have been transformed into their natural logarithms. The regression includes other determinants
and regional dummies but their estimates are not reported for brevity. *, ** and *** indicate significance at the 10%,
5% and 1% levels, respectively. Source: authors calculations.

Table 3: N mber of COVID-19 poor in 2020 and heir regional di rib ion ba ed on IMF
(2020b)
Region
Poverty line Number of
Number of
Number of (PPP$/day)
poor (millions)
poor (millions)
poor (millions)
Actual
Predicted
Difference
East Asia & Pacific
1.90
36.26 (3.91%)
37.19 (3.79%)
0.93 (1.78%)
Europe & Central Asia
1.90
28.66 (3.09%)
28.80 (2.94%)
0.14 (0.27%)
Latin America & Caribbean
1.90
26.01 (2.80%)
28.77 (2.93%)
2.76 (5.26%)
Middle East & North Africa
1.90
15.60 (1.68%)
17.66 (1.80%)
2.05 (3.91%)
South Asia
1.90
332.90 (35.87%)
368.92 (37.62%) 36.02 (68.58%)
North America
1.90
4.13 (0.44%)
4.33 (0.44%)
0.21 (0.40%)
Sub-Saharan Africa
1.90
484.52 (52.21%)
494.92 (50.47%) 10.40 (19.81%)
World
1.90
928.08
980.60
52.52
Notes: Based on 194 countries. Figures in parentheses denote the share of the regional figure in the total. Source:
Authors calculations.
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To see how these estimates have changed between IMF (2020a) and IMF (2020b), Table 4 reports
the corresponding estimates based on IMF (2020a) while the World Bank (2020) was the source for
countries not included in the IMF reports. The global poverty scenario has worsened with the total
count of COVID-19 poor increasing from 19 million (approximately) based on IMF (2020a) to 53
million based on IMF (2020b). This was largely due to the worsening of the negative growth for India
bet een the t o IMF outlooks that e plains a sharp rise in South Asia s estimate of the COVID-19
poor from 10.7 million based on IMF (2020a) to 36 million based on IMF (2020b). Both sets of
global estimates of COVID-19 poor are somewhat conservative in relation to those presented
elsewhere which vary between 40 million to 60 million in one study and 420 million to 580 million
in another under a set of alternative scenarios but use a different methodology to ours7.
Table 4: Number of COVID-19 poor in 2020 and heir regional di rib ion ba ed on IMF
(2020a)
Region
Poverty line Number of
Number of
Number of
(PPP$/day) poor (millions)
poor (millions)
COVID-19 poor
Actual
Predicted
(millions)
Difference
East Asia & Pacific
1.90
36.26 (3.91%)
36.42 (3.84%)
0.16 (0.82%)
Europe & Central Asia
1.90
28.66 (3.09%)
28.73 (3.03%)
0.06 (0.33%)
Latin America & Caribbean
1.90
26.01 (2.80%)
28.22 (2.98%)
2.21 (11.57%)
Middle East & North Africa
1.90
15.60 (1.68%)
16.92 (1.79%)
1.32 (6.91%)
South Asia
1.90
332.90 (35.87%) 343.56 (36.27%) 10.66 (55.87%)
North America
1.90
4.13 (0.44%)
4.42 (0.47%)
0.30 (1.56%)
Sub-Saharan Africa
1.90
484.52 (52.21%) 488.90 (51.62%) 4.38 (22.94%)
World
1.90
928.08
947.16
19.08
Notes: Based on 194 countries. Figures in parentheses denote the share of the regional figure in the total.
Source: Authors calculations.

The reason for the do n ard bias in the estimates that e report here is that the don t take account
of the increase in inequality due to COVID-19 which affects the poor and homeless
disproportionately more. This leads to a secondary (and additional) effect on global poverty due to
the marginalisation of informal sector workers through their loss of earnings and employment while
jobs at the upper end are largely protected due to the online nature of the work. The breakdown of
the 52.5 million COVID-19- poor are presented in a pie diagram in Figure 1. The worst hit regions
are South Asia and Sub-Saharan Africa with these two regions accounting for nearly 9 in 10 people
joining the ranks of the poor due to COVID-19. There is a dissonance in this picture with that reported
later on the regional breakdown of COVID-19 infections and fatalities. This is particularly true of
Sub-Saharan Africa and South Asia

hich bear a greater share of the COVID-19 poor than is

7

See, for example, https://blogs.worldbank.org/opendata/updated-estimates-impact-covid-19-global-poverty and
https://www.wider.unu.edu/publication/estimates-impact-covid-19-global-poverty.
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suggested by their share of COVID-19 cases. The opposite is true of the more affluent North America
and Europe & Central Asia. The reason lies in the greater vulnerability to poverty in Sub-Saharan
Africa and South Asia so that the health shocks in the affluent regions of North America and Europe
get translated to large economic shocks in the poorer developing economies with India being a prime
example.
Figure 1: Split of COVID-19 poor between the regions in 2020
1.78%

0.27%

5.26%
3.91%
East Asia & Pacific

19.81%

Europe & Central Asia

0.40%

Latin America & Caribbean
Middle East & North Africa
South Asia
North America
Sub-Saharan Africa

68.58%

Table 5 reports the corresponding number of people (and its regional distribution) exiting extreme
poverty in 2021 if the projected growth rates for 2021in World Bank (2020) and IMF (2020b) come
true. The corresponding Pie chart is presented in Figure 2. If the projected growth rates in 2021 hold,
the nearly 52.5 million who became COVID-19 poor in 2020 will exit extreme poverty by the end
of 2021. In fact, more people will come out of poverty during 2021 be ond the number of COVID19 poor in 2020 so that the magnitude of global poverty will decline marginally from the (actual)
figure of 928.1 million in 2019 to 881.3 million in 2021. It is worth reiterating that these numbers
will hold only if the relatively optimistic predictions of growth rates in 2021 come about and there is
no change in inequality. The Pie chart (Figure 2) shows an interesting feature, namely, that 9 out of
10 COVID-19 poor individuals who will have exited their COVID-19 poor status in 2021 reside
in Sub-Saharan Africa and South Asia. The East Asia and Pacific region which has been relatively
unaffected by COVID-19 will also bounce back faster recording 4.8% of those exiting poverty in
2021. North America which records nearly a quarter of COVID-19 infections and fatalities globally
records negligible effects on its share of COVID- 19 poor in both years with its share of the global
poverty count remaining at less than 1 %. This mismatch between the economic and health features
of COVID-19 is a significant feature of this study. A comparison between Figures 1 and 2 also shows
that hile South Asia s share of COVID-19 poor globally (68.58%) in 2020 is greater than its share
11

of those who are exiting extreme poverty in 2021 (58%), the reverse is the case for Sub-Saharan
Africa with corresponding estimates of 19.81 % in 2020 and 31.5 % in 2021. In other words, the split
of households facing extreme poverty between these two poorest regions in the world, in percentage
terms, will shift away from Sub-Saharan Africa to South Asia by the end of 2021. The sharply
negative growth rate for India in 2020 (-10.3%) followed by only a partial recovery in 2021 (8.8%)
estimated by IMF (2020b) largely drives this result. In contrast, IMF (2020b) estimates that SubSaharan Africa will experience a negative growth rate of only -3.0% in 2020 which will be more than
offset by a positive growth rate of 3.1% in 2021.

Table 5: N mber of people e i ing COVID-19 po er in 2021 and their regional distribution
based on IMF (2020a)
Region
Poverty line Number of
Number of
Number exit
(PPP$/day) poor (millions)
poor (millions)
COVID-19 poor
Actual
Predicted
(millions)
Difference
East Asia & Pacific
1.90
36.26 (3.91%)
34.00 (3.86%)
-2.26 (4.82%)
Europe & Central Asia
1.90
28.66 (3.09%)
27.18 (3.08%)
-1.49 (3.18%)
Latin America & Caribbean
1.90
26.01 (2.80%)
25.55 (2.90%)
-0.46 (0.98%)
Middle East & North Africa
1.90
15.60 (1.68%)
15.06 (1.71%)
-0.55 (1.17%)
South Asia
1.90
332.90 (35.87%)
305.71 (34.69%)
-27.18 (58.08%)
North America
1.90
4.13 (0.44%)
3.99 (0.45%)
-0.14 (0.29%)
Sub-Saharan Africa
1.90
484.52 (52.21%)
469.78 (53.31%)
-14.73 (31.48%)
World
1.90
928.08
881.27
-46.81
Notes: Based on 194 countries. Figures in parentheses denote the share of the regional figure in the total. Source:
Authors calculations.

Figure 2: Split between regions of the number of people exiting extreme
poverty in 2021
4.8%

3.2%
1.0%

1.2%
East Asia & Pacific
Europe & Central Asia

31.5%

Latin America & Caribbean
Middle East & North Africa
South Asia
0.3%

North America
58.1%

Sub-Saharan Africa
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As South Asia stands out as the leading region in its share of COVID-19 poor in 2020, and leads
again in exiting from extreme poverty in 2021 when growth picks up again, Tables 6 and 7 provide,
respectively, the breakdown between the South Asian countries in the magnitude of the entrants to
COVID-19 poverty in 2020, and those exiting extreme poverty in 2021 based on IMF (2020b). The
figures in brackets show the share of the country in the regional total. A negative sign in Tables 6
shows that there will be a net decrease in COVID-19 poverty in that country in 2020 and 2021,
respectively, from that prevailing in 2019. South Asia, as a whole, will see an increase in COVID-19
poverty by 36.02 million in 2020, which will be more than reversed in 2021 to yield a net decline in
extreme poverty by 27.18 million people. India leads the region in recording a net increase in COVID19 poverty by 36.58 million people in 2020 and a net decrease by 25.57 people in 2021 from the
actual figures recorded in 2019. It is worth noting that the estimate for COVID-19 poverty (36.58
million) in India in 2020 that we obtain using the estimated growth/poverty relationship is in line
with that (40 million) arrived at by IMF (2020b)8 using quite a different methodology. It is also
important to remind ourselves that the IMF growth projections for India in 2021 are quite optimistic.
If India fails to reach such a growth rate, then there is every possibility that COVID-19 poverty will
not be reversed in full until well into 2022 and beyond.

Table 6: N mber of COVID-19 poor in 2020 in So h A ia and heir di rib ion ba ed on IMF
(2020b)
Country
Afghanistan
Bangladesh
Bhutan
India
Maldives
Nepal
Pakistan
Sri Lanka
Total

Poverty line Number of
(PPP$/day) poor (millions)
Actual
1.90
6.12 (1.84%)
1.90
24.13 (7.25%)
1.90
0.01 (0.003%)
1.90
289.68 (87.02%)
1.90
0.04 (0.01%)
1.90
4.29 (1.29%)
1.90
8.45 (2.54%)
1.90
0.17 (0.05%)
1.90
332.90

Number of
poor (millions)
Predicted
6.48 (1.76%)
23.15 (6.28%)
0.01 (0.003%)
326.26 (88.44%)
0.05 (0.01%)
4.29 (1.16%)
8.48 (2.30%)
0.18 (0.05)
368.92

Number of COVID19 poor (millions)
Difference
0.36 (0.99%)
-0. 98 (-2.71%)
-0.0001 (-0.0002%)
36.58 (101.57%)
0.01 (0.03%)
-0.001 (-0.003%)
0.04 (0.10%)
0.01 (0.03)
36.02

Notes: Figures in parentheses denote the share of country figure in the total. Source: Authors calculations.

8

See the interview with the IMF chief in https://www.ndtv.com/video/business/ndtv-special-ndtv-24x7/increasingstimulus-will-definitely-help-india-imf-chief-tells-prannoy-roy-564105.
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Table 7: N mber of people e i ing COVID-19 po er in 2021 in So h A ia and
based on IMF (2020b)
Country
Poverty line Number of
Number of
(PPP$/day) poor (millions)
poor (millions)
Actual
Predicted
Afghanistan
Bangladesh
Bhutan
India
Maldives
Nepal
Pakistan
Sri Lanka
Total

1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90

6.12 (1.84%)
24.13 (7.25%)
0.01 (0.003%)
289.68 (87.02%)
0.04 (0.01%)
4.29 (1.29%)
8.45 (2.54%)
0.17 (0.05%)
332.90

5.86 (1.92%)
23.00 (7.52%)
0.01 (0.004%)
264.11 (86.39%)
0.03 (0.01%)
4.18 (1.37%)
8.35 (2.73%)
0.16 (0.05)
305.71

heir di rib ion
Number exit
COVID-19 poor
(millions)
Difference
-0.26 (0.96%)
-1. 13 (4.14%)
0.0001 (-0.0002%)
-25.57 (94.07%)
-0.004 (0.02%)
-0.12 (0.43%)
-0.09 (0.35%)
-0.01 (0.03)
-27.18

Notes: Figures in parentheses denote the share of country figure in the total. Source: Authors calculations.

2.3 The Varying Effectiveness of Lockdown in containing COVID-19 infections
Different countries have imposed lockdowns at varying dates and over varying time periods. How
effective were these lockdowns in containing the spread of COVID-19? Figures 3 and 4 present
evidence on this by plotting the relationship between daily confirmed cases (in aggregate and per
million people respectively) and the lockdown dates and interval. We have drawn the relationship for
6 of the most heavily infected countries. The USA which heads the COVID-19 tally in aggregate
terms is not included in these graphs since it did not have a single date when the lockdown was
declared for the whole country. As expected, the trends are identical for each country between the
two Figures but the ranking differs sharply. For example, India does much better on COVID-19
infection rate (per million), almost dropping out of Figure 4, than it does on aggregate terms when it
leads the way in Figure 3. The other interesting feature that comes out of these Figures is that Brazil9
and India are the countries where the lockdown did not work since it had very little effect on their
daily COVID-19 cases. India s lockdo n as earl but ith little or no preparation and notice, hile
Bra il s lockdown was late, half-hearted10 and was lifted too early before the spikes came under
control. Though differing in the nature of their lockdowns, India and Brazil shared their negative
experiences in imposing badly designed and counter-productive lockdowns. Bet een the t o, India s
experience on daily COVID-19 infections post lockdown is worse since while the amplitude of the
9

See the editorial in Lancet (2020, May 9) for a critique of Brazil s lockdo n and its polic of fighting COVID-19:
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931095-3.
10
It is remarkable that the three countries that recorded the most serious incidence of COVID-19 in the early days of
the spread of the disease, namely, the USA, UK and Brazil were led by leaders who dismissed COVID-19 as a serious
health issue- https://www.nytimes.com/2020/04/01/world/americas/brazil-bolsonaro-coronavirus.html. This detracted
from the effectiveness of their lockdowns.
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oscillation is roughly constant in case of Brazil with a slight downward trend in September, the daily
cases in India show a steady increase all the way to date well beyond the lockdown. India s e perience
is instructive- not only did lockdown have no effect in constraining COVID-19 but it led to a sharp
increase in the recorded infections. India was one of the earliest countries to declare lockdown on 24
March, 2020 and in its most stringent form. At the time of the lockdown, the number of recorded
cases of COVID-19 put India below the radar. However, 2 months later, from around 1 July, the daily
cases started to shoot up and by August India was recording the largest daily incidence of COVID19 in this pack of heavily infected countries. This points to the ill designed nature of the lockdown in
India which made matters worse with lack of notice and inadequate preparation for the shutdown.
Not only were the migrant labour left with no jobs overnight which explains the sharp downward
revision of India s gro th rate in the second quarter of 2020, but man of these returning migrants
carried the virus to the rural areas as they trekked their way home turning social distancing on its
head. Sadly, thanks to the ill designed lockdown, India stands out as a country that experienced a
double setback on both the economic and the health fronts. In contrast to Brazil and India, the
experience of lockdown in the other four countries has been quite positive, especially in case of
Columbia which records relatively few daily cases though as remarked earlier it is difficult to say
ho

much credit for this goes to lockdo n since

e don t ha e counterfactual evidence on what

would have been the case in the absence of lockdowns in these countries.
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Figure 3: Daily COVID-19 infections (in aggregate) and lockdown dates and interval in most infected countries
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Figure 4: Daily COVID-19 infections (per million people) and lockdown dates and interval in the most infected countries
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Figures 5 and 6 focus on the Asia-Pacific region by presenting the corresponding relationships (in
aggregate terms and per million, respectively) for India, China and 3 other countries in the South
Asia while Figures 7 and 8 concentrate exclusively on the South Asian countries. The China and
India comparison in Figures 5 and 6 shows the success of the lockdown in China in contrast to that
in India. China which recorded the first case of COVID-19 acted early and after an initial spike in
mid-February the daily cases had settled down to a very small number by early March and stayed
low even before India declared its own lockdown. Another country which does quite well is Sri Lanka
and, to a lesser extent, Bangladesh. In contrast, Pakistan experienced spikes in daily cases in the early
part of the post lockdown period but there is some evidence in favour of the lockdown here with a
sharp downward trend in daily infection from 1 July onwards.
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Figure 5: Daily COVID-19 infections (in aggregate) and lockdown dates and interval for selected countries in Asia
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Figure 6: Daily COVID-19 infections (per million people) and lockdown dates and interval for selected countries in Asia
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Focussing exclusively on South Asia, India once again stands out since while the other South Asian
countries are on a downward spiral in recent weeks and months, India continues to shoot upwards in
its daily cases in terms of both daily cases in aggregate (Figure 7) and infection rate (Figure 8). Figure
7 highlights how India stands alone in South Asia on number of daily recorded cases of infection.
Another interesting feature of the within South Asia comparison is the sharply different experiences
of Bangladesh and Nepal depicted in Figure 8 on infection rates. While the infection rate in
Bangladesh has been declining steadily from early July to reach moderate to low levels by the end of
our chosen period on 30 September, Nepal has reported a sharp and continuous increase in its
infection rate (almost) catching up with India on 30 September. There is a parallel between Nepal
and India s e periences. Both countries declared lockdo n on the same da (24 March, 2020) and in
case of both countries the infection rate shot up after the lockdown ended and continued to rise
sharply. It is perhaps significant that the two states in India, namely, Bihar and Uttar Pradesh, that
recorded a spike in COVID-19 infections post lockdown share border with Nepal and there is
considerable movement of people between these regions. Moreover, a large number of Nepalese
migrants work in the affluent western states of India as do those from Bihar and Uttar Pradesh raising
the possibility that the Nepalese migrants returning home due to the sudden imposition of lockdown
in India may have carried the virus to the primarily rural Nepalese economy.
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Figure 7: Daily COVID-19 infections (in aggregate) and lockdown dates and interval in South Asian countries
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Figure 8: Daily COVID-19 infections (per million people) and lockdown dates and interval in South Asian countries
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One may argue that the effectiveness of a lockdown depends not only on the date of the lockdown
but how strictly it was enforced. The latter is measured b the stringenc inde

hich is a composite

measure based on nine response indicators including school closures, workplace closures, and travel
bans, rescaled to a value from 0 to 100 (100 = strictest). Using data on stringency index by countries
available in https://ourworldindata.org/grapher/covid-stringency-index, Figures 9 and 10 plot the
relationship between the stringency index and COVID-19 cases (in aggregate and per million people,
respectively). They confirm that the countries experiencing greater incidence of COVID-19 enforced
more stringent lockdowns. For example, on a 3 country comparison between China, India and the
USA, China had the least stringency index in relation to India and the USA with India recording the
most stringent lockdown, but on recorded cases of COVID-19 China does considerably better than
either of the other two countries. The overall message is that lockdown even in its most stringent
form does not per se have the desired effect - it is the planning that goes into it and the suite of
accompanying measures to lockdown that determine its effectiveness.
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Figure 9: Stringency index and COVID-19 infections (in aggregate)
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Figure 10: Stringency index and COVID-19 infections (per million people)
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2.4 The Regional Breakdown of COVID-19 cases and fatalities
Figures 11 and 12 present the pie charts of total COVID-19 cases and fatalities, respectively, as on
30 September. Latin America (27.7%), North America (21.8%) South Asia (20.8%) record the
highest shares in terms of confirmed COVID-19 cases with nearly 7 in 10 COVID-19 infected
individuals globally residing in these three regions11. East Asia (2.7%) and Sub-Saharan Africa
(3.4%) fare the best recording the lowest shares. As already noted, Sub-Saharan Africa s share of
COVID-19 cases is inconsistent with the region s considerably higher share of COVID-19 poor .
This is true of South Asia as well. More generally, while the health effects in terms of total confirmed
COVID-19 infections was dispersed across regions, the economic effects in terms of COVID-19
poor was concentrated in 2 or 3 regions. The regional breakdown of COVID-19 deaths presented in
Figure 12, though still concentrated in 3 regions, varies from that on confirmed cases presented in
Figure 11. South Asia, East Asia & the Pacific, and Sub-Saharan Africa record much lower shares of
total number of deaths globally than the countries in the affluent regions of North America and
Europe & Central Asia. Nearly 1 in 2 deaths world-wide took place in these latter two regions (North
America and Europe) alone. This is a paradoxical result since these two affluent regions have some
11

A single country is driving the shares of each region- Brazil in case of Latin America, USA in case of North America
and India in case of South Asia.
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of the best health facilities in the world. Europe is a particularly striking example recording 16.8 %
of COVID-19 infections but nearly a quarter of COVID-19 deaths. One reason is possibly the fact
that unlike much of Asia and Africa which had a history of epidemics which conferred some sort of
immunity from deaths in those regions, this was not the case in North America and Europe. India is
another example of a country where the large number of COVID-19 cases did not translate to a large
number of COVID-19 deaths. Consequently, on Case Fatality Rate (CFR), which is the ratio of
COVID-19 deaths to COVID-19 cases, the affluent regions of USA and Europe record much higher
CFR than the poorer regions.

Figure 11: Regional breakdown of global COVID-19 infections as on 30 September, 2020
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Figure 12: Regional breakdown of global COVID-19 fatalities as on 30 September, 2020
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2.5 Did Stimulus Packages Work? Some Cross-Country Relationships
As the health shock due to COVID-19 led to a serious economic crisis, and it soon became apparent
that immediate government intervention was needed to avoid a severe economic recession which
would have led to mass unemployment, authorities announced stimulus packages to put a floor on
the downturn. This raises the question: Did they work? Figure 13 shows the relationship between the
magnitude of the stimulus12, alternati el kno n as quantitati e easing , and per capita GDP. There
is a clear, positive and statistically significant relationship between the fiscal stimulus (as % of GDP)
and per capita GDP. Richer countries have been able to spend more than the poorer ones, many of
whom are emerging economies. The former has greater access to national and global liquidity than
the latter. Figure 13 suggests that, ceteris paribus, for every $10000 increase in per capita GDP (at
2011 PPP), the ratio of size of the stimulus to GDP increases by nearly 2%. This is quite a significant
sum given the difference in the per capita GDP of the richer and the poorer countries.

12

Fiscal stimulus introduced by governments during pandemic as a percentage of GDP is compiled by Elgin et al.
(2020) and is based on data from the IMF s polic tracker - http://web.boun.edu.tr/elgin/COVID.htm
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Figure 13: Fiscal stimulus and per capita GDP
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Figure 14: GDP growth rates in 2020 and size of fiscal stimulus
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Did the fiscal stimulus work in limiting the extent of the downturn? Figure 14 contains evidence on
whether the stimulus worked by plotting the relationship between the growth in 2020 as per World
Bank (2000) and IMF (2020b) and the size of the stimulus. There is a positive, though statistically
insignificant, relationship providing weak support in favour of injecting liquidity into the economy.
The evidence in favour of stimulus measures on data pooled over all the countries, developed and
emerging economies, is not very impressive. Figure 14 also shows that the authorities need to inject
approximately 45% of the GDP by way of stimulus to avoid negative growth rates in 2020. However,
the picture becomes quite interesting once we disaggregate between the developing/emerging
economies (Figure 15) and the affluent economies (Figure 16).
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Figure 15: GDP growth rates in 2020 and size of fiscal stimulus in developing countries
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Fiscal stimulus is much more effective in stimulating growth in developing/emerging economies than
in the affluent countries. Unlike in the latter, the coefficient of fiscal stimulus (as % of GDP) in the
growth regression in developing/emerging economies is large and highly significant - the fitted
relationship in Figure 15 records that for every 10% ceteris paribus increase in the ratio of fiscal
stimulus to GDP (a considerable injection of additional liquidity for a poor economy), growth rates
will increase by 4.5%. Moreover, fiscal stimulus in the order of 15% of GDP will suffice in avoiding
negative growth rates in developing/emerging economies, a much lower figure than in case of the
developed economies (Figure 16). What Figure 15 also shows is that the bulk of the developing
25

countries record fiscal stimulus to GDP ratio that is in the range of 2-5 % which is well below the
ratio required for the stimulus measures to be effective. Since developing economies have limited
access to liquidity both nationally and in the global markets, the policy message is that the affluent
countries through bilateral transfer or multilateral institutions such as The World Bank, the IMF, EU
and the ODA should be proactive in enhancing the liquidity required by the developing economies
for their fiscal stimulus measures to be effective in avoiding the worst economic effects of COVID19. Countries such as China, India and others in the Asia Pacific region should be able to come out
of the recession earlier than the poorer countries in Africa and Latin America since the former have
greater access to liquidity in the global capital markets than the others. Moreover, given the nature of
their exports and trade linkages, China and India can exploit their trade potential in promoting growth
and in new employment creation to replace the ones lost in COVID-19 more readily than the others.
Liquidity enhancing transfers from the developed to the developing economies should therefore be
largely targeted at the poorer countries in the latter.

Figure 16: GDP growth rates in 2020 and size of fiscal stimulus in developed countries
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One of the central messages of our study is that while the health shocks in the form of COVID-19
infections and fatalities were largely felt in the affluent countries, the knock-on economic effect in
the form of poverty increase and the creation of large numbers of COVID-19 poor was borne largely
by the poorer economies in Sub-Saharan Africa, Latin America and South Asia. This along with the
result that fiscal relief measures are more effective in countering economic recession in the
developing than in the developed countries sets up a strong case for greater bilateral and multilateral
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resource transfers from the rich to the poorer countries to enable the latter to embark on a well targeted
and large fiscal stimulus package program that will be effective in avoiding the worst economic
effects of the Pandemic. This should be accompanied by immediate announcements of debt relief and
debt write downs by the donor countries acting closely with the IMF and the World Bank so that the
poorer countries are better able to direct their scarce resources raised domestically from taxes and
other resource mobilisation efforts at fiscal stimulus measures rather than servicing debt at such a
crucial time for them and the global economy. The rapid spread of COVID-19 within and beyond
national boundaries shows the interconnectedness of countries in the closely integrated and
globalised world of today. This needs to be recognised by the advanced economies by being proactive
in enhancing the ability of the developing countries in designing and implementing effective fiscal
relief measures in the form of stimulus packages.
2.6 Was there a link between the Health and Economic Shocks of COVID-19?
A recurrent theme of the analysis so far has been the feature of COVID-19 that it led to serious crises
on two fronts, namely, health and economy. This made COVID-19 pose a challenge to both health
professionals and economic policy makers. What started as a health shock with the detection of the
first COVID-19 infection in Wuhan, China soon led to economic shock on a scale not seen since the
end of World War II. As the virus spread far and wide crossing national and international boundaries,
it carried with it seeds of economic disaster as the various countries closed down their borders and
shut down large parts of the economy to fight the rapid spread of the disease. This raises the question
posed in the heading of this section: was there a close relation between the magnitudes of the two
shocks? What has been the role of lockdown in cementing this relationship? The study has already
thrown some light on this by reporting a dissonance between the regional distribution of the number
of COVID-19 cases and the number of COVID-19 poor. While the affluent economies of North
America and Europe bore the brunt of COVID-19 infections and deaths, it was the poorer economies
of South Asia, Latin America and Sub-Saharan Africa that bore the brunt of COVID-19 po ert .
Sadly, India is a rare exception where high number of COVID-19 infections and severe economic
downturn leading to a large class of COVID-19 poor ha e gone hand in hand.
Figures 17 and 18 provide further light on this linkage between the two shocks moving from the
poverty focussed micro distributional to the growth focussed macro sphere by plotting the
relationship between GDP growth rates and cumulative confirmed COVID-19 cases (per million)
between countries, globally and in South Asia, respectively. Both figures establish a significant
association between the two shocks on the expected lines - countries which have recorded high
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incidence of COVID-19 also experienced more severe economic downturn. For example, countries
in the Asia Pacific region that saw a lower incidence of COVID-19 also recorded lower downward
revision of their growth rates. In other words, there is a negative association between COVID-19
incidence and growth rates. Figure 17 reports that, globally, a ceteris paribus increase in COVID-19
incidence by 1000 cases is associated with a statistically significant drop in growth rates by 0.22.
Figure 18 shows that this linkage is much stronger in both size and significance in South Asia led by
India which experienced large shocks on both fronts. The transmission of health shock to the
economy possibly lies in the result reported earlier that countries with higher COVID-19 incidence
also adopted more stringent lockdo ns as measured b the stringenc inde . The stringenc of the
lockdown along with the fact that countries such as India shut down their economies quite early
helped to magnify the COVID-19 induced economic recession. What Figure 18 also shows is that
given its COVID-19 cases per million, India experienced a more severe downturn in its growth than
is predicted by the fitted relationship for South Asian countries. This could possibly be due to a
combination of the nature of the lockdown and an inadequate/ineffective stimulus package announced
by the Government of India.
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Figure 17: GDP growth rates and confirmed COVID-19 cases globally
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Figure 18: GDP growth rates and confirmed COVID-19 cases in South Asia
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Figures 17 and 18 raise the question: what is the mechanism for transmitting rising cases of COVID19 infections to downward revisions to growth rates? The answer is partly provided by Figures 19
and 20 which plot, respectively, the relationship across the 194 countries between (a) confirmed
COVID-19 infections (per million people) and days of lockdown and (b) days of lockdown and GDP
growth rates. Figure 19 shows a positive relationship in case of (a), while Figure 20 confirms a
negative relationship in case of (b). As infections increase, the lockdown is prolonged and that leads
to a lowering of growth rates. This produces the downward sloping curves in Figures 17 and 18. The
estimated relationships in Figures 19 and 20 suggest that, ceteris paribus, while an increase in
infections per million by 10000 leads to an increase in lockdown by nearly 13 days, such an increase
in lockdown reduces growth rate by around 5%. If one reverses the x and y axes in Figure 19, i.e.
replace number of Confirmed COVID-19 infections per million people on x axis by days of
lockdown, and days of lockdown on y axis by number of Confirmed COVID-19 infections per million
people, then the message from the positive relationship is that longer lockdowns can be
counterproductive. Lockdowns can only serve as a temporary measure to stop the spread of the
disease. It should best be viewed as providing time to increase infection testing rates, step up contact
tracing, promote social awareness to maintain social distancing, regular hand washing and improve
hospital infrastructure to treat the infected patients. In the absence of such accompanying measures,
lockdown can not only become blunt instruments but prolonged lockdown can lead to a sense of
fatigue and flouting of the lockdown rules so that even before the lockdown formally ends there is
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e er danger of making matters

orse. India s contrasting e perience

ith countries in the Asia

Pacific region such as Singapore, Vietnam, China and Japan that kept the infection rates low through
the accompanying measures listed above bear testimony to this. What the Figures also suggest is the
need to a oid continuous lockdo ns but adopt a fle ible stop start ,

ait and act quickl

approach

where the authorities open up the economy when the infections decline but are prepared to act quickly
to reimpose localised rather than blanket country wide lockdowns when new cases emerge and the
infections multiply, as we are currently seeing in large parts of Europe which is experiencing its
second

a e of COVID-19. USA, Europe and India have much to learn from the experience of

China and the smaller economies in the Asia Pacific region.
There is also an economic cost of prolonged lockdowns much of which is borne by the weaker
sections. What the discussion of this section and the previous section shows is the need to accompany
the lockdowns by large stimulus measures to avoid the transmission of the health shock to an
economic one. Uninterrupted lockdowns over prolonged spells, unaccompanied by fiscal stimulus
measures, can do damage to the economy in the form of plunging growth rates and rising poverty
rates that can take a long time to recover even when the pandemic is over and a vaccine is found.
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Figure 19: Relationship between number of days of lockdown and total confirmed COVID-19 cases per million
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2.7 Explaining the variation in COVID-19 confirmed cases, deaths and Case fatality rates
between countries: the cross-country regressions
In an attempt to explain the idiosyncratic spread of the disease across countries, Table 8 presents in
the first two columns the estimates of cross-country regression of the cumulative number of
confirmed cases of COVID-19 and deaths (as on 30 September, 2020) on a selection of determinants
that we collected from a variety of data sources. The third column of numbers presents the coefficient
estimates of the Case fatalit rate (CFR), defined as the ratio of confirmed COVID-19 infections to
deaths from the disease. CFR is commonly used to measure the lethality of COVID. The coefficient
estimates in this column measure the marginal effect of the relevant variable on the probability of
dying from COVID-19 conditional on the patient having been diagnosed with COVID-19. The
description of the various country characteristics that were used in the regressions have been
explained in Table B1 of Appendix B along with the data sources and methodology used to construct
the variables.
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A significant feature of COVID-19 has been the contagious nature of the disease which calls for the
use of a spatially autoregressive model (SAR)13. The spatial model, allowing spatial dependence
through both a spatial autoregressive process in the dependent variable and in the error term, is
expressed as follows14:
Y
ε

𝛽

𝜆𝑊𝑌
𝑊𝜀

𝛽 𝑋

𝜀

2
3

where Y is a vector of observations of the dependent variable (i.e., COVID-19 cases, COVID-19
deaths and COVID-19 case fatality rates), W is the spatial weight matrix, WY is a spatially lagged
dependent variable, X is the vector of observations of the explanatory variables,

is the spatial

autoregressive coefficient for the spatially lagged dependent variable, ɛ is the error term, Wε is a
spatially lagged error term, the spatial autocorrelation coefficient for the spatially lagged error term,
and ξ is an independent and identically distributed error term.
The spatial weight matrix, W, is of dimension N × N (where N is the number of observations) and
captures nearb

locations within the observations in the sample. More specifically, the matrix W

has nonzero elements wij (represent spatial weights) in each row i for those columns j that are
neighbours of location j. The diagonal elements wii are equal to 0 (since self-neighbour relation is
excluded) and each row in W sums to 1 (i.e. row standardized). The spatial matrix can be expressed
as follows:

𝑊
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There are various criteria to setup the spatial weights matrix to express the existence of neighbour
relation. Two most common approaches are used for construction. For non-neighbours, wij=0, while
for neighbours the weights can be either wij=1 (i.e. binary weights based upon contiguity) or wij =1/dij
where dij is the distance between locations i and j (i.e. inverse distance weights). To construct the

We tested for spatial autocorrelation in the residuals of OLS regression for cases, deaths and case fatality rate using
Moran s I. The Moran s I statistic for cases (Moran's I: 4.36, p-value=0.037), deaths (Moran's I: 8.94, p-value=0.003)
and case fatality rate (Moran's I: 2.59, p-value=0.10) indicate the presence of spatial autocorrelation.
13

14

See Cao et al (2020), Guliyev (2020), Kang et al (2020), and Mollalo et al (2020) for recent studies on COVID using
the SAR framework. See, also, Keisuke (2016) on how to create the spatially lagged variables on Stata.
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spatial weighting matrix, we consider contiguity weights. We also test using inverse distance weights
but with less satisfactory results and hence are not reported.
The spatial lags are obtained as the product of a spatial weights matrix W with the vector of
observations on a variable. In our notation, we label the spatial lag of the dependent variable Y as WY
and the spatial lag of the error term as Wε. Specifically, for the variable of interest Y, each element
of the spatially lagged variable WY observed for location i equals ∑

𝑤 𝑌 where the weights wij

comprise of the elements of the ith row of the W matrix matched with the corresponding elements of
the vector of Y variable. In fact, with row standardized W, each element of spatially lagged variable
WY is interpreted as the weighted average of the Y values for the i s neighbour. Therefore, matrix W
can be regarded as the spatial lag operator on the vector Y. Similarly, spatial lagged error term Wε is
obtained following the same procedure and utilizing the same spatial matrix W.
Under normality assumption, parameters in this model can be estimated using Maximum Likelihood
Estimator (MLE). As reported in Table 8, the lagged dependent variable is positive and statistically
significant ( coefficient) in case of COVID-19 infections and deaths, but insignificant in case of
CFR. This reflects the COVID-19 feature that the infection comes in waves with rising cases of
incidence and deaths leading to further increases as we are currently seeing in Europe and the USA,
but this does not extend to the CFR. In contrast, the spatial autocorrelation coefficient for the spatially
lagged error term ( ) is positive and significant for all the three dependent variables.
Let us now turn to the estimated coefficients of the determinants. Though somewhat counterintuitive
but fully consistent with what we have seen globally, residents of the affluent countries are more
prone to COVID-19 infection and death from the disease, though this does not extend to CFR. There
is a strong income effect as recorded by the positive and highly significant coefficient estimate of per
capita GDP. One possible explanation for this puzzling result could be the feature that the more
affluent a country, the greater is its level of economic activity requiring more intense in person contact
promoting the spread of this highly contagious disease. The insignificance of the Air Transport
variable (measured by passenger traffic) suggests that while the initial incidence of COVID-19 may
have been due to transmission of the virus from outside the state or the country, the subsequent spread
has been mainly due to community transmissions within the region. This is confirmed by the positive
and statistically significant coefficient of the population density variable in case of COVID-19
infections but not in case of deaths. In countries ith high densit , it is difficult to practice safe social
distancing , especiall in the urban areas, and that contributes to rapid spread of the infection. It is
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not surprising that much of the incidence of COVID-19 has been reported from the urban areas15.
Brazil and India which have large and densely populated urban slums are among the most infected
countries.
Deaths, in contrast, are not contagious providing a possible explanation of the insignificance of the
density coefficient in case of aggregate COVID-19 deaths. The apparently perverse negative sign of
the statistically significant coefficient of population density in the CFR equation reflects a greater
recovery from the COVID infection in densely populated countries in South Asia and Latin America,
and hence a lower CFR, in relation to those in the more sparsely populated countries such as the USA.
Note, however, that according to a study published in Our World in Data, CFR fails to measure the
actual number of infected people and the actual number of deaths due to the irus16. This may
provide an explanation for the negative coefficient of the population density variable in the CFR. Due
to significant undercounting of deaths in the more densely populated countries with unsatisfactory
hospital records on deaths from COVID-19, CFR understates the lethality of the virus or the risk of
death of a COVID-19 infected person in such countries. The greater the density, the greater is the
undercounting of COVID-19 deaths. A better measure to use to estimate the lethality of COVID-19
is the infection fatalit rate (IFR), favoured by the WHO, that is defined as the proportion of deaths
among all infected individuals (not just those confirmed as COVID-19 cases as in CFR), though
information on IFR is not as readily available as CFR especially at the onset of COVID-19. Note that
a similar result relates to the coefficient of the percentage of people li ing in e treme po ert
defined as those living on less than US $1.90 a day (at 2011 PPP) with a similar explanation for the
significant negative coefficient estimate of CFR. Poorer countries are more vulnerable to COVID-19
infections due to their greater exposure to the virus due to the nature of their work and lifestyle but
their apparent lower conversion of infections to deaths may partly reflect large undercounting of
COVID-19 deaths among the poor and partly the immunity that a poor person generally develops
compared to an affluent individual.
The age structure of a countr s population has a significant effect on all the three dependent
variables. Since elderly residents are more vulnerable to the infection and to deaths from the virus,
countries which have a population composition with greater share of elderly (65 years) in the total
population record greater incidence of COVID-19, larger number of deaths from the disease and

https://www.bloomberg.com/news/articles/2020-04-03/what-we-know-about-density-and-covid-19-s-spread.
https://timesofindia.indiatimes.com/india/coronavirus-case-fatality-rate-in-india-declines-to-1-91-what-does-itmean/articleshow/77671750.cms
15
16
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higher CFRs17. This explains why the advanced economies such as Italy and USA with greater
population share of the elderly reported much higher incidence of the virus and deaths from it in
relation to those in Africa, East Asia and the Pacific. The positive impact of the population
composition in favour of the elderly on CFR suggests that once one has contracted COVID-19, the
chances of survival are much higher in the emerging economies (with younger population) than in
the advanced economies (with older population), notwithstanding the superior medical facilities in
the latter.
There are some other features of the results in Table 8 that need to be highlighted. The Go ernance
inde

and the Shock inde

ha e large and highl significant negative impact on all the three

dependent variables. If one recalls from Appendix B the definition of these variables that we
constructed from the underlying data, then the following messages follow: (a) countries which are
better governed as measured b the indictors (i)- ( i) forming the Go ernance Inde

report lo er

incidence of COVID-19, fewer COVID-19 deaths and lower CFRs, (b) countries which have previous
e perience of epidemics such as SARS in 2003 and MERS in 2012, as captured b the Shock Inde ,
were better prepared to tackle COVID-19 and this is mostly true of countries in Africa and East Asia.
Another result with significant policy interest is the strong (and significant) negative impact of the
Medical resource inde

on COVID-19 incidence and deaths though not on CFRs. Since this variable

was constructed from three indicators (physicians, nurses and hospital beds), which reflect the health
infrastructure of a country, this result points to the important role superior healthcare played in
keeping low COVID-19 infections and deaths as exemplified by the experience of countries such as
Singapore, Taiwan and South Korea where public and private healthcare are among the best health
systems in the world. Each of these countries has a testing and contact tracing system that has proved
effective in reducing the spread of the disease. The insignificance of the coefficient of the
Immuni ation Inde

suggests that due to the no el nature of COVID-19, immunization from DPT

and measles offers no immunity from the virus, a feature that needs to be borne in mind as the world
rushes to come up with a vaccine for COVID-19. The strong and positive effect of the coefficient of
stringenc inde

suggests that overly strict government response to COVID-19 without proper

planning, adequate notice and promoting social awareness, may actually backfire as happened in
India, for example. India had one of the strictest and earliest lockdowns but the manner of its sudden
announcement and implementation helped to propel India from a country with low infection level to
one of the most COVID-19 infected countries in the world.

17

In Australia, for example, most of the infections and deaths from COVID-19 have been reported from old age homes,
and a significant spread of the virus has been from the elderly residents to the age care workers and vice versa that in
turn have contributed to community transmission.
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Table 8: Spatial regression results
Dep. Var. =
GDP per capita
Extreme poverty
Population density
Population age 65+
Medical resource index
UHC service coverage index
Stringency index
Governance index
Trade
Air transport (passenger carried)
Mortality index (non-natural)
Immunization index
Shock
Constant
λ

Pseudo R2
Observation

(1)
COVID Cases

(2)
COVID Deaths

(3)
COVID Case fatality rate

1.133***
(4.766)
0.145*
(1.873)
0.210**
(2.418)

0.863***
(3.044)
0.012
(0.141)
-0.002
(-0.016)

-0.010
(-0.062)
-0.125***
(-2.615)
-0.205***
(-3.675)

0.651***
(6.385)
-0.348**
(-2.004)
0.538
(0.617)
0.034***
(5.783)
-0.504**
(-2.391)
-0.400
(-1.433)
0.041
(0.700)
--

-0.631*
(-1.600)
-13.37***
(-3.460)

0.893***
(8.255)
-0.486**
(-2.569)
0.704
(0.665)
0.031***
(5.152)
-0.798***
(-3.452)
-0.452
(-1.514)
0.012
(0.206)
-0.300
(-1.032)
0.039
(0.254)
-0.898**
(-2.149)
-16.64***
(-3.506)

0.280***
(4.555)
-0.108
(-0.969)
0.647
(1.038)
-0.002
(-0.489)
-0.351***
(-2.628)
-0.044
(-0.253)
-0.044
(-1.259)
0.039
(0.227)
-0.010
(-0.107)
-0.425*
(-1.726)
-3.304
(-1.185)

0.074**
(2.434)
0.348**
(2.402)
0.698
147

0.106**
(1.981)
0.466***
(3.439)
0.709
144

-0.262
(-1.212)
0.490**
(2.556)
0.310
144

--

Notes: z statistics in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.

The fact that around 70% of the idiosyncratic variation in COVID-19 infections and deaths between
countries has been explained by the estimates in Table 8 suggests that most of the major determinants
have been included in the regressions. The lower R2 of the estimated equation for CFR, which by
definition lies between 0 and 1, reflects the feature that it varies much less between countries than
COVID-19 infections and deaths. Also, as noted, CFR suffers from significant measurement issues
which detract from its ability to reflect the lethality of COVID-19 that contributes to larger errors.
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3. Concluding Remarks
This study attempts an analysis of the health and economic aspects of COVID-19 that is based on
publicly available data from a wide range of data sources. While the COVID-19 statistics were
downloaded from the WHO website and the study uses the data as on 30 September, 2020, the
economic statistics were mostly collected from the economic outlooks provided in World Bank
(2020), IMF (2020a, 2020b). As we were completing this study, COVID-19, which had appeared to
weaken in its intensity and spread across countries, is back in the USA and Europe with renewed
igour in

hat is described as the second

a e . What makes COVID-19 so challenging is that it

combines health and economic shocks which makes it distinctive in relation to previous economic
and financial crises such as the GFC or, still earlier, the Great Depression.
The analysis is done keeping in mind the close interaction between the health and economic shocks.
Starting with the first recorded case of infection in Wuhan, China in late December, 2019, incidence
of the disease spread rapidly and COVID-19 was declared a Pandemic by the WHO on 11 March,
2020. As infections and deaths multiplied and increased exponentially, authorities responded with a
set of measures such as lockdo n and strict border controls se erel limiting the mo ement of
people within and between countries. This led to severe economic effects that helped to translate a
health crisis into a global economic crisis. The fact that all this happened when the global community
is closely integrated explains the rapid spread of both types shocks on a scale not seen before. What
makes COVID-19 so difficult to analyse is (a) its idiosyncratic nature both with respect to where it
strikes and when, (b) the wide divergence in the various country experiences regarding the incidence
of the disease and the deaths, and (c) considerable heterogeneity in the nature of the economic shocks
triggered by the policy interventions to stem the spread of the disease. (c) is partly related to sharp
differences in the nature and timing of the policy responses, notably, the lockdown and shutting down
large parts of the economy. As our study showed, generalised observations and policy inferences are
impossible to make. One of the few generalised observations that can be made, however, is that
COVID-19 affected the elderly disproportionately more than the young, a feature that distinguishes
it from the previous global pandemic, namely, the Spanish Flu that took place more than a century
ago.
This study combines descriptive and qualitative approaches using figures and graphs with
quantitative methods that estimate the plotted relationships and econometric estimation that attempts
to explain cross-country variation in COVID-19 incidence, deaths, and Case Fatalit Rates . The
study seeks to answer a set of questions on COVID-19 such as: What are the economic effects of
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COVID-19, focussing on international inequality and creation of a new class of poor that we call the
COVID-19 poor ? Ho

effective was lockdown in curbing COVID-19 and at the same time in

limiting the economic damage? Did the stimulus packages work in delinking the health shocks from
the economic ones? Related to the last question, was there a link between the Health and Economic
Shocks in COVID-19 and what was the mechanism for the transmission? Is it possible to explain
some of the idiosyncratic pattern of COVID-19 through cross-country regressions of the incidence
of infections, deaths and CFRs on a selection of country characteristics that could allow us to learn
something about the disease? Our attempt to answer the last question was reasonably successful with
70 % of the cross-country variation in COVID-19 infections and aggregate deaths as on 30
September, 2020, explained by differences in the country characteristics. The results suggest that
countries ho are better go erned and ha e e perienced epidemics pre iousl ha e fared better on
COVID-19.
The study provides mixed messages on the effectiveness of lockdowns in controlling COVID-19.
While several countries, especially in the East Asia and Pacific region, have used it quite effectively
recording low infection rates going into lockdown and staying low after the lockdown, the two
countries that were spectacular failures are Brazil and India. India fared the worst, being below the
radar of global infection numbers at the start of the lockdown, but recorded exponential increases
during and after the lockdown to catch up with the most infected countries. This has to do with the
nature of the lockdowns in India and Brazil- while India imposed a lockdown without any notice or
preparedness, Brazil left it quite late and also opened up quite early when the infection rate was still
climbing. The policy lesson is that lockdowns can become blunt instruments if they are not
accompanied by increase in testing rates, contact tracing, improvements in medical care and social
awareness of the need for social distancing and prolonged for long periods. A clear road map is
required both going into lockdown and exiting it. The positive experiences of Singapore, South
Korea, Taiwan and Vietnam on lockdown is quite instructive. The study also produces clear evidence
of the damage to growth rates due to extended lockdowns.
In contrast to lockdown, the evidence on the effectiveness of stimulus programs in avoiding recession
and promoting growth in the middle of COVID-19 is unequivocal. The effectiveness of stimulus
program in putting cash at the hands of the poor is much greater in case of emerging/developing
economies than in the advanced economies. For example, we find that a fiscal stimulus of around 15
% of GDP will wipe out any downward movement of growth rates to negative territory in case of the
developing economies. No developing economy records a fiscal stimulus of that magnitude. The
38

relief packages in the majority of such economies is less than 5%. The corresponding requirement
for avoiding negative growth rates in case of advanced economies is for a fiscal stimulus that is nearly
85% of GDP. Since the former face serious liquidity constraints in launching large relief programs
due to their limited access to international credit, the lesson is for multilateral institutions such as the
World Bank and the IMF to work out a coordinated strategy to declare immediate debt relief and
provide additional liquidity to the poorer economies. The seriousness of the need for large relief
programs is underlined by the large increase in the global pool of those li ing in e treme po ert ,
called COVID-19 poor , that we have estimated to be of the order of 53 million people in 2020. The
bulk of COVID-19 poor reside in India to the order of 36 million people that is quite close to the
figure of 40 million estimated by IMF (2020b) using a different methodology to ours. A poignant
feature of our results is the observation that while a significant share of health shocks globally in the
form of COVID-19 infections and deaths was largely borne by the advanced economies, the burden
of COVID-19 poverty was almost exclusively borne by two of the poorest regions, namely, SubSaharan Africa and South Asia. If the growth projections in IMF (2020b) for 2021 hold, then South
Asia led by India will bounce back quicker and see a larger reduction in its pool of COVID-19 poor
than Sub-Saharan Africa establishing the need to prioritise debt relief and liquidity to the countries
in the latter region.
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Appendix B: Variable definitions and data sources
Table B1: Definitions of the variables included in SAR regression
Variables

Definitions

Source

COVID-19 cases

a person with laboratory confirmation of
Our World in Data
COVID-19 infection as of 30 September 2020
https://ourworldindata.
org/coronavirus

COVID-19 deaths

a death resulting from a clinically compatible
illness, in a probable or confirmed COVID-19
case, unless there is a clear alternative cause
of death that cannot be related to COVID
disease (e.g. trauma) as of 30 September 2020

Our World in Data

COVID-19 case fatality
rate

calculated as the number of confirmed deaths
associated with COVID-19 divided by the
confirmed COVID-19 cases as of 30
September 2020

Our World in Data

GDP per capita

GDP per capita based on purchasing power
parity (PPP). PPP GDP is gross domestic
product converted to international dollars
using purchasing power parity rates. Data are
in constant 2017 international dollars.

World Bank (WDI)

percentage of the population living on less
than $1.90 a day at 2011 international prices.

World Bank
(PovcalNet)

Extreme poverty

https://ourworldindata.
org/coronavirus

https://ourworldindata.
org/coronavirus

https://data.worldbank
.org/indicator/NY.GD
P.PCAP.PP.KD

https://data.worldbank
.org/indicator/SI.POV.
DDAY
Population density

Population ages 65+ (%)

Population density is midyear population
divided by land area in square kilometers.

World Bank (WDI)

Population ages 65 and above as a percentage
of the total population. Population is based on
the de facto definition of population, which
counts all residents regardless of legal status
or citizenship.

World Bank (WDI)
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https://data.worldbank
.org/indicator/EN.POP
.DNST

https://data.worldbank
.org/indicator/SP.POP.
65UP.TO.ZS

Medical resources index

a composite index constructed using principal
component analysis (PCA) from logs of three
variables: (i) physicians (per 1,000 people);
(ii) nurses and midwives (per 1,000 people);
(iii) hospital beds (per 1,000 people).

World Bank (WDI)
https://data.worldbank
.org/indicator/SH.ME
D.PHYS.ZS
https://data.worldbank
.org/indicator/SH.ME
D.NUMW.P3
https://data.worldbank
.org/indicator/SH.ME
D.BEDS.ZS

UHC service coverage
index

coverage index for essential health services
(based on tracer interventions that include
reproductive, maternal, newborn and child
health, infectious diseases, noncommunicable
diseases and service capacity and access). It is
presented on a scale of 0 to 100.

World Bank (WDI)

Stringency index

a composite index measuring the strictness of
government policy responses to COVID-19
based on nine response indicators including
school closures, workplace closures,
cancellation of public events, restrictions on
public gatherings, closures of public transport,
stay-at-home requirements, public
information campaigns, restrictions on
internal movements, and international travel
controls, rescaled to a value from 0 to 100
(100 = strictest).

Our World in Data

Governance index

Trade

https://data.worldbank
.org/indicator/SH.UH
C.SRVS.CV.XD

https://ourworldindata.
org/grapher/covidstringency-index

a composite governance index constructed
World Bank (WDI)
using principal component analysis (PCA)
from six governance indicators Worldwide
https://info.worldbank.
Governance Indicators (WGI) database: (i)
org/governance/wgi/
voice and accountability; (ii) political stability
and absence of violence/terrorism; (iii)
government effectiveness; (iv) regulatory
quality; (v) rule of law; and (vi) control of
corruption.
Trade is the sum of exports and imports of
goods and services measured as a share of
gross domestic product.
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World Bank (WDI)
https://data.worldbank
.org/indicator/NE.TR
D.GNFS.ZS

Air transport (passengers
carried)

Air passengers carried include both domestic
and international aircraft passengers of air
carriers registered in the country.

World Bank (WDI)

Mortality index (nonnatural)

a composite index of non-natural causes of
mortality constructed using principal
component analysis (PCA) from logs of four
variables: (i) mortality rate attributed to
household and ambient air pollution, agestandardized (per 100,000 population); (ii)
cause of death, by communicable diseases and
maternal, prenatal and nutrition conditions (%
of total); (iii) mortality from CVD, cancer,
diabetes or CRD between exact ages 30 and
70 (%); (iv) mortality rate attributed to unsafe
water, unsafe sanitation and lack of hygiene
(per 100,000 population)

World Bank (WDI)

a composite index constructed using principal
component analysis (PCA) from logs of two
variables: (i) immunization, DPT (% of
children ages 12-23 months); (ii)
immunization, measles (% of children ages
12-23 months

World Bank (WDI)

Immunization index

Shock

https://data.worldbank
.org/indicator/IS.AIR.
PSGR

https://data.worldbank
.org/indicator/SH.STA
.AIRP.P5
https://data.worldbank
.org/indicator/SH.DT
H.COMM.ZS
https://data.worldbank
.org/indicator/SH.DY
N.NCOM.ZS
https://data.worldbank
.org/indicator/SH.STA
.WASH.P5

https://data.worldbank
.org/indicator/SH.IM
M.IDPT
https://data.worldbank
.org/indicator/SH.IM
M.MEAS

A dummy variable that equals one if a country Hand collected
is affected by six pandemics (Hong Kong Flu,
1968; SARS, 2003; H1N1, 2009; MERS,
2012; Ebola, 2014, and Zika, 2016 and zero
otherwise.
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