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Abstract The present study was an effort to assess
the mitigation interventions carried out, so far, by
the nations to fight the pandemic COVID-19. The
novelty of the study was that it had considered the
issue of pandemic mitigation strategy as a deci-
sion making problem. The performances of the
twenty nations were to be ranked. The problem
considered in the study was essentially a Multi-
Criteria Decision Analysis (MCDA) problem. The
available alternatives were the 20 countries and
the 8 traits were the criteria. The Technique of
Order Preference Similarity to the Ideal Solution
(TOPSIS) was used in the present study. The stu-
dy used Entropy method for assignment of weights
to all the criteria. The performance score obtained
in respect of the countries considered in the study
and the corresponding ranks indicated the relati-
ve performances of the countries in their efforts
to mitigate the COVID-19 pandemic. The results
show that New Zealand is the best performing
country and India is the worst one. Brazil ranked
17", while the rank of UK was 15. The perfor-
mance of the USA stood at 18" position.
Keywords Coronavirus, Multi-Criteria Decision
Analysis, Positive Ideal Solution, Beneficial and
Non-Beneficial Criteria, Performance Score

Resumo O presente estudo foi um esforco para
avaliar as intervengdes de mitigagdo realizadas,
até o momento, pelas nagdes para combater a pan-
demia COVID-19. A novidade do estudo é que
considerou a questdo da estratégia de mitigacio da
pandemia como um problema de tomada de deci-
sdo. As performances das vinte nagées deveriam
ser classificadas. O problema considerado no estu-
do era essencialmente um problema de Andlise de
Decisdao Multi-Critério (MCDA). As alternativas
disponiveis eram os 20 paises e as 8 caracteristicas
eram os critérios. A Técnica de Similaridade de
Preferéncia de Pedido com a Solugdo Ideal (TOP-
SIS) foi utilizada no presente estudo. O estudo
utilizou o método da Entropia para atribui¢do de
pesos a todos os critérios. A pontuagio de desem-
penho obtida em relagdo aos paises considerados
no estudo e as classificagdes correspondentes indi-
caram os desempenhos relativos dos paises em seus
esforcos para mitigar a pandemia COVID-19. Os
resultados mostram que a Nova Zelandia é o pais
com melhor desempenho e a India o pior. O Brasil
ficou em 17°, enquanto o Reino Unido ficou em
15. O desempenho dos EUA ficou na 182 posigdo.

Palavras-chave Coronavirus, Andlise de Decisao
Multicritério, Solugdo Ideal Positiva, Critérios
Benéficos e Nio Benéficos, Pontuagio de desem-
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Introduction

The worst ever pandemic the world faced in a
century or so that had put the very existence of
the civilization on earth at stake was COVID-19.
The three major characteristics that made the
outbreak a deadly one were the pace with which
the infection spread; the intensity of the infec-
tion and the societal and economic disruption it
caused'.

The World Health Organization (WHO)
mentioned about three methods of influenza
containment: antiviral, vaccine and non-clinical.
The non-clinical method involved identification
of infected people followed by their isolation;
tracing persons who came in contact with the
infected ones and ensuring their quarantine;
restrictions on travel; temporary closing down
of schools, offices etc along with full or partial
lockdown?. Ferguson et al.” found that within the
category of the non-clinical mitigation efforts,
restrictions on both internal and international
travel did not prove very fruitful’. However, the
probability of the spread of infection increased
many folds with movement of people with
pre-symptomatic cases from one place to the oth-
er coupled with the absence of public health in-
terventions in required scale*. WHO in one of its
situation reports related to COVID-19 referred
to China’s responses and actions that proved ef-
fective to contain the spread of the disease’. An-
derson et al.* made a special mention about the
severity and also the highest level of stringency
with which China tried to contain the pandemic®.

With this backdrop, the present study was
an effort to assess the mitigation interventions
carried out, so far, by the nations to fight the
pandemic called COVID-19. This assessment
was based on evaluating the performances of the
nations with respect to select criteria. The study
had considered 20 nations for the purpose. The
selected countries were: Australia, Brazil, Cana-
da, Ethiopia, Germany, India, Iran, Italy, Japan,
Kazakhstan, New Zealand, Norway, Qatar, Rus-
sia, Saudi Arabia, Singapore, South Korea, Spain,
United Kingdom and the United States.

The criteria selected for the performance
evaluation were based on the importance at-
tached in literature to such criteria. Given, the
COVID-19 pandemic was only a few months
old, data on all the desired criteria to carry out a
meaningful study were not available for obvious
reasons. This constraint accompanied the study
throughout. Depending on the availability of
data and its relevance to the performance eval-

uation of the nations, the study had considered
eight criteria, which were as follows:

1. Tests per million population: Months back
on 16™ March 2020, Mr. Bruce Aylward, the As-
sistant Director General of World Health Orga-
nization mentioned that coronavirus could be
resisted from spreading through effective quar-
antine, which was only possible through exten-
sive tests of COVID-19".

2. Death per million population: The count
of deaths per million population, as pointed out
by the President of Public Health Foundation of
India Mr. K. Srinath Reddy, emerged as a good
indicator of containment of contagion. Many
countries in Europe had also used this criterion
to assess whether to ease the lockdown, when
the partial or full lockdown was enforced to gain
control over the spread of infection®.

3. Case-Fatality Rate: The Case-Fatality Rate
referred to the severity of the pandemic, besides
identifying at-risk populations. The present
study had used the number of confirmed cases as
the base and the Case-Fatality Rate was calculat-
ed as a ratio of total number of deaths and total
number of confirmed cases, was used’.

4. Tests per confirmed case: For comparative
assessment with respect to some standard base,
the use of the number of tests per confirmed case
as a reliable estimate of the infected people had
gained ground. The country that had a very few
tests against each confirmed case was identified
as the one not carrying out the tests sufficiently'.

5. Hospital Beds per thousand population: The
availability of hospital beds showed the prepared-
ness of the nations besides their abilities of timely
resource mobilization for the pandemic mitiga-
tion. For instance, New Zealand commenced its
preparation as early as in February 2020. The
country had started, since then, preparing the
hospitals for COVID infected patients'. The
number of hospital beds per thousand popu-
lation was one of the criteria to assess the per-
formances of the nations to fight the pandemic.
However, the lack of relevant data, especially on
the availability of intensive care beds, prevented
us from considering the availability of the num-
ber of intensive care beds and the number of
nursery beds separately.

6. Highest level of stringency imposed by the
government: Governments’ responses played a
crucial role in mitigating the crisis of COVID-19.
The Oxford COVID-19 Government Response
Tracker (OxCGRT) had formulated four com-
mon indices reporting a number between 1 and
100 to highlight the government’s responses to



various issues pertaining to the pandemic. One
of these four indices was the stringency index,
accounting for the strictness with which the
lockdown had been enforced™. Since lockdown
was used to contain the disease, at least during
the early stage of the pandemic, the highest levels
of stringencies could be considered as a criteri-
on to assess the performances of the countries to
counter the spread of the disease.

7. People’s Confidence on governments’ actions
and responses: The success of the governments’
policies depended on the citizens’ confidence on
governments’ actions. A majority of the popu-
lations across the world were in favor of strong
government actions to control the pandemic. But
the section of population from the low income
group, facing the hardship due to the financial
uncertainty and also due to their inability to
abide by the social distancing norm, were not
found supportive of the governments’ actions".
Considering all this, the present study had tak-
en into account the people’s confidence on the
governments’ actions and responses as one of the
criteria to assess the performances of the coun-
tries to mitigate the pandemic. The perceptions
about the governments’ actions and responses
were arranged in a twenty point scale with the
country having the worst level of its citizens’ con-
fidence marked 1.

8. Size of populations: While on the one side,
a relatively smaller population could make the
government’s administrative jobs, like enforcing
the measures to control the spread of the infec-
tions with adequate follow-up actions along with
monitoring for its compliance, easier; on the oth-
er, the probability of large scale public gathering
could also be avoided. For a comparative analysis
of the countries, the size of the population was,
thus, an indispensable criterion.

Methodology

The novelty of the present study lied in the fact
that it considered the issue of pandemic mitiga-
tion strategy as a decision making problem. In
this study, the performances of 20 nations were
to be ranked. The ranking was done on the basis
of 8 criteria. Thus, the problem considered in the
study essentially needed a Multi-Criteria Deci-
sion Analysis (MCDA) approach. In fact, MCDA
led to making preference decisions that involved
evaluations, prioritizations and selection of the
alternatives, characterized by multiple and often
conflicting traits'. A number of methods were

available in literature for applying the MCDA
approach. The Technique of Order Preference
Similarity to the Ideal Solution (TOPSIS), one
of the widely used approaches, was used in the
present study. TOPSIS was often used for perfor-
mance evaluation. Yoon and Hwang" developed
the Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS) to identify a solution
from a finite set of points. Linear weighting tech-
nique was applied in this method which also en-
sured that the chosen alternative had the shortest
distance from the positive ideal solution and si-
multaneously lied farthest from the negative-ide-
al solution. TOPSIS was built on the assumption
that each criterion in the decision matrix could
take either monotonically increasing or mono-
tonically decreasing utility. Accordingly, for the
beneficial criteria i.e., for the criteria for which
higher values were preferred, the larger the crite-
rion outcomes were, the greater were the prefer-
ences attached. Similarly, in case of the non-ben-
eficial or cost criteria, the higher the values of
the criteria were, the lesser would be the prefer-
ences for such criteria. TOPSIS also required the
quantification of non-numerical values using
the proper scaling technique''®. Bulgurku'” had
used TOPSIS as a multi-decision making model
to measure and compare the financial perfor-
mances of thirteen technology firms operating in
Istanbul Stock Exchange. The study assessed the
firms in terms of ten financial ratios". Yildirim
and Yildirim' had used Grey TOPSIS method to
evaluate and rank the competitive performance
of eight developing nations'®. MASCA (2017) had
used TOPSIS method for economic performance
evaluation of twenty eight countries of European
Union. The study considered six macroeconomic
indicators for performance evaluation'.Kili¢ and
Ta an® had made use of the TOPSIS method for
performance evaluation of the sustainability in-
dicators related to production in case of two dif-
ferent multi-decision making problems in a sus-
tainability conscious manufacturing company®.

The analysis of TOPSIS used some pre-as-
signed weights to all the criteria involved. Differ-
ent methods were there in the literature for as-
signing weights. Shannon’s entropy method was
one of such methods?. The concept of entropy
was first developed by Shanon and Weaver® in
1947. Research on exploring the applications of
Shanon and Weaver entropy eventually could
find its use in decision analysis. The entropy was
used to compute the weights of the criteria in-
cluded in MCDA. Yue® had used entropy based
TOPSIS approach to model group decision mak-
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ing. Kaynak et al.** in their study compared the
innovation performance of four EU candidate
countries. The study had used the entropy meth-
od to find the relative weights of the variables.
Then the TOPSIS approach was used for prior-
itization of the countries with respect to their
innovation performance®.

The present study used Entropy method for
weight assignment. Thus, it was entropy based
TOPSIS approach applied to solve the multi-cri-
teria decision making problem considered in the

paper.

Materials and methods

The study was based on the country wise data
available till August 3, 2020. As noted earlier, the
analysis of the performances of nations in mit-
igation of COVID-19 had been challenging due
to the lack of reliable data on all relevant criteria.
In spite of this, efforts had been made to collect
data from a wide variety of sources. The paper
used the data available in GitHub?’, Our World
in data?*-?, Statista®-*!, Dalia* and World Bank®
to get country-wise data on eight criteria men-
tioned above.

We considered data, available by August 3,
2020, for all the criteria except for the criterion
Peoples’ Confidence on governments’ Actions
and Responses. For some countries and for some
criteria, data till August 3 were not available. In
such cases data available till the nearest date —
earliest by July 27, 2020 — had been used. The
data on Peoples’ Confidence on governments’
Actions and Responses was collected online from
Dalia dated 30.03.2020. People’s level of confi-
dence was decided by their perception on wheth-
er government had done too little. The country
with the highest proportion of this perception
was termed as the worst performer and hence
was assigned with number 1. The Size of Popu-
lation, however, remained the same for obvious
reason during the entire study period and also till
the point of time when the data was collected in
October 2020.

The problem of heterogeneity in data could
be attributed to the varied sources from which
the data had been collected. But such heteroge-
neity in data did not affect the analysis as it had
been observed that the data on any particular pa-
rameter did not abruptly change over very short
run. The data analysis part of the paper had two
major sections. The first section was to assign
weights to all of the eight criteria using the En-

tropy method. The second section of data analy-
sis was to use the TOPSIS method of multi crite-
ria decision analysis to judge the performances of
the 20 nations considered in the study. The entire
computations involved in Entropy and TOPSIS
had been carried out using MS Excel software.

Results

The collected data were put in a matrix called
Decision Matrix (Chart 1). The first step of En-
tropy method of weight determination was nor-
malization of the decision matrix.

rij (data probability distribution) was calcu-
lated as described below:

Xij
XX

i=countries; j=criteria; X. =element of ith row
(country) and jth column (criterion) and j=1,
2,...,8

The second step was to compute Entropy (ej).
The entropy value of the criteria (occurrence
probability, severity, and vulnerability; ej) was
calculated as below:

rij =

ej =-h Y% rijn(rij), j=1,2...... 8

Also, h was a fixed value in which m was the
number of countries and calculated by the fol-
lowing relation:

h= 1 ; m=number of countries=20.
In (m)
_ 1

So,h = In (20)

The third step was to compute weight vector
(Chart 2). The value of non-reliance or diversi-
fication (1-wj) was calculated. Non-reliance or
diversification (1-wj) obtained from data for cri-
terion j indicated to what extent the useful infor-
mation was placed at the disposal of the decision
maker for decision making*. The value of weight
vector wj was obtained in the following way:

L 1-¢j
MY )

(1-ej)= Degree of Diversification

Thus, it could be seen that the most import-
ant criterion in COVID-19 mitigation came out
to be size of populations followed by the num-
ber of tests per confirmed case as the second
most important criterion. The weights assigned



Chart 1. Decision Matrix.

Criteria
Hospital . Confidence 01’1 '
Countries Tes'ts.per Deifﬂ"l per Case'— Tests per beds per Highest | governments Size of
(Alternatives) mllho.n m1111031 Fatality | confirmed thousand le.vel of Tesponses and l"opu}aflon
population | population Rate case . Stringency | actions (Rank | (in Billion)
population with worst=1)
Australia 1720.4 9.28 1.24 244.76 3.84 75.93 4 0.025
Brazil 61573 451.93 3.44 4.76 2.2 81.02 5 0.21
Canada 109698 242.72 7.56 35.75 2.5 74.54 7 0.04
Ethiopia 14 3.08 1.74 0.08 0.3 80.56 16 0.11
Germany 95529 110.39 4.32 37.88 8 76.85 9 0.0831
India 14627 28.79 2.1 11.2 0.53 100 14 1.37
Iran 29432 212.77 5.58 8.21 1.5 59.26 3 0.829
Italy 114415 581.92 14.17 16.66 3.18 93.52 10 0.06
Japan 87 8.05 2.54 32.01 13.05 47.22 2 0.13
Kazakhstan 110636 43.39 0.85 22.15 6.7 89.35 19 0.02
New Zealand 982.5 4.5 1.4 389.29 2.61 96.3 18 0.0049
Norway 802.4 48.17 2.74 47.24 3.6 79.63 17 0.0053
Qatar 178266 63.63 0.16 4.53 1.2 86.11 20 0.003
Russia 197295 98.17 1.66 34.32 8.05 87.04 11 0.14
Saudi Arabia 98461 87.51 1.05 12.43 2.7 94.44 15 0.034
Singapore 1053.5 4.79 0.5 0.11 2.4 85.19 13 0.006
South Korea 306.4 5.83 2.09 108.93 12.27 82.41 12 0.052
Spain 142834 609.37 9.58 21.82186 2.97 85.19 0.047
UK 242929 695 15.12 32.3 2.54 75.93 8 0.07
USA 180977 474.45 3.3 12.33 2.77 72.69 0.33

Sources: github; our world in data; statista; Dalia; World Bank.

were 24.35% and 22.19% respectively. The third
most important criterion was the total number
of deaths per million population with weight
of 16.84%. The fourth important criterion was
found to be the number of tests per million
population with weight of 13.78%. The fifth
important criterion was Case-Fatality Rate with
weight of 10.82%. Availability of the number of
hospital beds per thousand population was the
sixth important criterion with weight of 7.59%.
The confidence of people on the governments’
actions and responses to COVID-19 crisis and
the highest level of stringency adopted by the
governments to restrict the spread of pandemic
were the last two important criteria with assigned
weights found to be very low 4.15% and 0.29%
respectively.

The first step in TOPSIS was to normalize the
decision matrix given in Chart I:

Xij

Xij = , i=countries; j=jth cri-

terion; X, =element of ith row (country) and jth
column

The second step was to calculate Weighted
Normalized Matrix (Chart 3). This was done by
multiplying the weights computed for each crite-
rion using Entropy method with the normalized
elements of the decision matrix: V, =oX. *W.

The third step was to find 1deal best V" and
ideal worst \A of each criterion (Chart 4) The
fourth step involved calculating Euclidian dis-
tance of the elements of the weighted normalized
matrix from the ideal best. This was calculated
for each of the 20 nations considered in the study:

Si+: [ZZZI (Vl) _ Vj+)2]045

In the same way, the fifth step involved cal-
culation of Euclidian distance of the elements of
the weighted normalized matrix from the ideal
worst. This was also calculated for each nation.

S7=[3L, (Vi Ve
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Chart 2. Entropy and Weight Vectors for the criteria.

Hospital Confidence on
Tests per | Death per Case- Tests per P Highest | governments’ Size of
o o o . beds per .
Criteria million million Fatality | confirmed level of | responses and | Population
. ) thousand i . o merns
population | population Rate case . Stringency | actions (Rank | (in Billion)
population .
with worst=1)
Entropy (e) 0.8108 0.7688 0.8515 0.6954 0.8958 0.9961 0.9431 0.6657
Weight Vector 0.1378 0.1684 0.1082 0.2219 0.0759 0.0029 0.0415 0.2435
Chart 3. Weighted Normalized Matrix.
Criteria
Hospital Confidence on
Tests per | Deathper | Case- | Tests per P Highest | governments’ Size of
. o, . . beds per )
Countries million million | Fatality | confirmed thousand level of | responses and | Population
population | population | Rate case . Stringency | actions (Rank | (in Billion)
population .
with worst=1)
Australia 0.0006 0.0016 0.0068 0.1486 0.0159 0.0008 0.0041 0.0036
Brazil 0.0227 0.0757 0.0188 0.0029 0.0091 0.0008 0.0051 0.0306
Canada 0.0405 0.0407 0.0413 0.0217 0.0103 0.0008 0.0072 0.0058
Ethiopia 0.0000 0.0005 0.0095 0.0000 0.0012 0.0008 0.0164 0.0160
Germany 0.0352 0.0185 0.0236 0.0230 0.0330 0.0008 0.0092 0.0121
India 0.0054 0.0048 0.0115 0.0068 0.0022 0.0010 0.0143 0.1997
Iran 0.0109 0.0356 0.0305 0.0050 0.0062 0.0006 0.0031 0.1209
Italy 0.0422 0.0975 0.0774 0.0101 0.0131 0.0010 0.0102 0.0087
Japan 0.0000 0.0013 0.0139 0.0194 0.0539 0.0005 0.0020 0.0190
Kazakhstan 0.0408 0.0073 0.0046 0.0135 0.0277 0.0009 0.0194 0.0029
New Zealand 0.0004 0.0008 0.0076 0.2364 0.0108 0.0010 0.0184 0.0007
Norway 0.0003 0.0081 0.0150 0.0287 0.0149 0.0008 0.0174 0.0008
Qatar 0.0658 0.0107 0.0009 0.0028 0.0050 0.0009 0.0205 0.0004
Russia 0.0728 0.0164 0.0091 0.0208 0.0332 0.0009 0.0113 0.0204
Saudi Arabia 0.0363 0.0147 0.0057 0.0075 0.0111 0.0010 0.0153 0.0050
Singapore 0.0004 0.0008 0.0027 0.0001 0.0099 0.0009 0.0133 0.0009
South Korea 0.0001 0.0010 0.0114 0.0661 0.0507 0.0009 0.0123 0.0076
Spain 0.0527 0.1021 0.0523 0.0133 0.0123 0.0009 0.0010 0.0069
UK 0.0896 0.1164 0.0826 0.0196 0.0105 0.0008 0.0082 0.0102
USA 0.0668 0.0795 0.0180 0.0075 0.0114 0.0008 0.0061 0.0481
Chart 4. Ideal Best and Ideal Worst of Criteria.
Hospital Confidence on
Tests per | Deathper | Case- | Tests per P Highest | governments’ Size of
S s o . beds per .
Criteria million million | Fatality |confirmed thousand levelof | responsesand | Population
population | population| Rate case . Stringency | actions (Rank | (in Billion)
population .
with worst=1)
Ideal Best 0.0678 0.0004 0.0007 0.1788 0.0408 0.0008 0.0155 0.0004
Ideal Worst 0.0000 0.0881 0.0625 0.0000 0.0009 0.0004 0.0008 0.1997




Chart 5. Performance Scores of Countries.

Countries Euclidian distance | Euclidian distance from | Performance Score Rank
(Alternatives) from Ideal Best (S*) Ideal Worst (S°) (P)
Australia 0.0998 0.2491 0.7141 2
Brazil 0.1985 0.1795 0.4749 17
Canada 0.1756 0.2077 0.5418 10
Ethiopia 0.1961 0.2112 0.5186 13
Germany 0.1694 0.2105 0.5541 8
India 0.2749 0.1009 0.2684 20
Iran 0.2267 0.1077 0.3222 19
Italy 0.2010 0.1947 0.4920 16
Japan 0.1794 0.2116 0.5412 11
Kazakhstan 0.1739 0.2251 0.5642 4
New Zealand 0.0752 0.2875 0.7928 1
Norway 0.1740 0.2228 0.5615 5
Qatar 0.1817 0.2294 0.5581 7
Russia 0.1662 0.2119 0.5604 6
Saudi Arabia 0.1811 0.2196 0.5479 9
Singapore 0.1941 0.2258 0.5378 12
South Korea 0.1461 0.2268 0.6082 3
Spain 0.1948 0.1990 0.5053 14
UK 0.1992 0.2020 0.5035 15
USA 0.1935 0.0938 0.3264 18

The next step was to compute the perfor-
mance score P, in respect of every nation:

P=S7/(5+S5")

Finally, the performance scores were ranked
to judge the relative performances of each of the
countries (Chart 5).

The performance scores and the correspond-
ing ranks indicated the relative performances of
the countries to mitigate the COVID-19 pan-
demic. The results showed that New Zealand was
the best performing country, followed by Aus-
tralia. The third best country was South Korea,
while Kazakhstan came out to be the fourth best
country. Norway had been the fifth best perform-
ing nation. In the same way, taking stock of the
five worst performing nations revealed that India
was worst one to mitigate the crisis with a per-
formance rank of 20. Iran was the second worst
one while the USA was the third worst performer.
Brazil and Italy were the fourth and fifth worst
performing nations. Among the other countries,
the relative performances could be well under-
stood with the performances of Russia with rank
6; Canada with 10; Germany with 8; the African
nation Ethiopia with 13; Spain with 14; Singa-
pore with 12; Saudi Arabia with 9; Japan with 11;
UK with 15 and Qatar with rank 7.

Discussion

The rankings of the nations indicating their rela-
tive performances in COVID-19 mitigation were
the outcome of the conjugate impact of the relative
importance of the criteria and the performances
of the nations in respect of these criteria. For in-
stance, in case of UK, in spite of being the best per-
former in tests per million populations and above
average performance in tests per confirmed case,
the country was found to be the worst performer
both in cases of death per million population and
the Case-Fatality Rate. With below average perfor-
mance in rest of the criteria, the country’s overall
rank was less impressive and stood at 15.

In another instance, Italy with very close to
being the worst performer both in death per mil-
lion population and the Case-Fatality Rate had an
overall rank of 16. This was in spite of its above
average performance in tests per million popula-
tion; just below the average performance in tests
per confirmed case and reasonably better perfor-
mances in availability of hospital beds, in strin-
gency index and peoples’ confidence on govern-
ment’s actions.

When we compared the findings of the study
with that of the reality, the study proved its worth.
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According to WHO, New Zealand got early suc-
cess in controlling infection due to its very early
action in response to the pandemic crisis. New
Zealand achieved its “crushing the curve” success
with its approach to mitigate the crisis through
extensive and rapid testing, followed by contact
tracing and isolation. New Zealand was very par-
ticular in adhering to the public health guidelines
of WHO. The country learnt from China the les-
sons of quick response and action®.

A report published as early as on April 17,
2020 in its online version of the magazine Busi-
ness Insider India mentioned that both of New
Zealand and Australia initiated restrictions such
as nationwide lock down in conjugation with
extensive testing very early. The citizens of these
two countries also adhered to maintaining the so-
cial distancing and other allied guidelines spon-
taneously. All these helped both the countries to
maintain low number of infections and deaths*.

The success of South Korea lied in the fact
that the country could control the spread of the
pandemic without causing stress on public health
system and also on the national economy. The
country had developed its capacity of mass pro-
duction of test kits by early March only. By April
15, the country could develop its capability of
mass testing. In fact, by this time, South Korea
was able to develop as many as 600 screening cen-
ters and 90 health care and research institutions
for clinical examination of the tests conducted.
The country could perform tests, which was as
high as 10.4 people per one thousand popula-
tions. Jongeun You, a researcher of University of
Colorado, observed that the use of information
and communication technology for monitoring
and rigorous contact tracing that brought success
to South Korea might not be feasible in a country
like the USA due to its cultural diversity.”

The analysis of the performances of some of
the lowest performing nations, as found in the
present study, would also validate the findings.
The worst performing nation, as found in the
present study, was India. A report published in
The Washington Post on August 29, 2020 men-
tioned that India’s total number of confirmed
cases reached one million in five months. The
number increased by next one million in twenty
one days, while the same number reached third
million in just sixteen days. In the mean time by
fourth week of August 2020, the new cases per day
reached over 77,000, the largest for any country
in the world since the beginning of the pandemic.
Referring to a research carried out in the Univer-
sity of Michigan, the newspaper also warned that

India’s outbreak will soon surpass that of Brazil
to remain just next to the United States in total
number of cases®. The data itself were enough
to serve as the testimony of India’s poor perfor-
mance in mitigating the pandemic.

Performance wise Brazil ranked 17". A report
published in The New York Times on 09.08.2020
observed that Brazil had recorded 100,000 deaths
on August 8 itself, nearly one month ahead of the
time predicted earlier by the Ministry of Health
to reach the figure. The total number of cases also
surpassed 300,000. The report mentioned about
the government’s dilemma in taking appropriate
call on maintaining the social distancing. The re-
port also noted that the new death counts per day
had been over 1000 on an average since June®.
The severity of the situation prevailing in Brazil
could be explained with the facts that in its capi-
tal city Brasilia, nearly 80% of the ICU beds were
occupied®. Brazil’s death per million counts was
only next to that of Spain, Italy and the USA. The
country also faced lower public confidence on
government’s responses. However, at least in two
segments, the country showed relatively better
performance. These were the number of tests per
million population and in the availability of hos-
pital beds — both are higher than countries like In-
dia. Brazil’s recorded Case-Fatality Rate, however,
had been lower than many countries like Cana-
da, Germany, Iran, Italy, Spain and the UK. The
highest level of stringency in government’s action
was around 81%. The entropy generated weights
showed that in case of the tests per confirmed
case and the death per million population, Brazil
put up abysmal performance. However, for tests
per million population, Case-Fatality Rate and
hospital beds per thousand population the per-
formance of the nation was better than the worst
performing ones. In case of peoples’ confidence
on government’s actions and responses, Brazil
performed poorly. Thus, mixed levels of perfor-
mances across the eight criteria had just put Bra-
zil over the three worst performing nations.

The performance score and the relative ranks
of some of the other nations could also be validat-
ed in the same way. With a smaller Size of Popu-
lation Singapore’s performance had not been im-
pressive. The main reason could be its inability to
conduct mass tests. In fact, in case of the number
of tests per confirmed case, Singapore’s perfor-
mance was not up to the mark. The poor perfor-
mance was also observed in case of conducting
tests per million population. In a paper published
on June 10, 2020 online in The Online Citizen, it
was mentioned that Singapore was able to con-



duct only 7.6 tests on an average per confirmed
cases ever since the pandemic outbreak occurred.
The same figure stood at 18 tests in Japan, 84.9 in
South Korea and 250.4 in New Zealand*'.

The matter related to Ethiopia was different.
The economically backward east African coun-
try lacked the essential healthcare infrastructure.
Thus, testing on mass scale was not affordable.
Ethiopia showed poor performance in terms of
tests per million population and tests per con-
firmed cases. The administrators of the country
admitted that the government response in terms
of lock down was not possible in the already pov-
erty stricken national economy. So, the level of
stringency with which the government respond-
ed to the pandemic crisis was also low. The gov-
ernment depended mostly on the community
based health system and on awareness created
for hand washing; social distancing and putting
on of the face masks etc*2. As a result, though on
death count, the nation had performed well, in
terms of the other criteria, the performances had
been on the lower side.
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