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Abstract
Aim The goal of this paper is to analyze the COVID-19 policies of 10 European countries, including Sweden, Finland, 
Norway, Italy, France, Germany, Poland, Belgium, the Netherlands, and Hungary, with a time-series policy analysis tool.
Subject and methods The results of the COVID-19 policy analysis are based on a single time-series indicator, or daily 
population mortality rate: the number of COVID-19 daily cumulative deaths divided by the population in millions. The lower 
the score, the better the policy. Although many experts believe that the COVID-19 policy outcome analysis is premature, 
time series analysis is an excellent analysis that can provide information on the progress and transition of policy outcomes. 
In other words, the proposed time series analysis tool allows policymakers to identify and quantify when mistakes were made 
during the on-going COVID-19 pandemic.
Results The COVID-19 policy analysis discovered many useful facts. Sweden failed due to the herd immunity approach. 
Hungary made a fundamental mistake in COVID-19 tactics. Countries such as Sweden, Hungary, Belgium, and Poland 
showed time-series changes that differed from the others.
Conclusion Public health interventions can play a key role in mitigating the COVID-19 pandemic. The proposed policy 
analysis tool, hiscovid demonstrated the effectiveness of the time-series score behavior for discovering when policymakers 
made mistakes.
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Introduction

COVID-19 policy is a matter of life and death and affects well-
being. The more deaths there are, the more unhappy people 
become. The fewer the deaths, the fewer people are unhappy. 
Therefore, the impact from the well-being perspective plays an 
important role in evaluating COVID-19 policies. In other words, 
a single metric score is used throughout this study: dividing 
the number of COVID-19 deaths by the population in million, 
which is called the population mortality rate (Bauer et al. 2021; 
New York State 2022).

A population mortality rate is the number of deaths due 
to a disease divided by the total population. In other words, 
the mortality rate can be computed by dividing the score by 
1,000,000. The time-series mortality rate is equivalent to the 
single metric used in this paper.

Time-series population mortality rates or time-series scores, 
rather than snapshot mortality rates, show the progress of the 
community and the outcome course of action on COVID-19. 
Thus, the calculated time-series scores can identify when 
policymakers made mistakes or when there was a change 
in community behavior and quantify those mistakes. In 
other words, snapshot mortality rates cannot identify when 
policymakers made mistakes because there is no progress to 
compare.

The introduced time-series policy analysis in this paper is 
called, hiscovid (Takefuji 2022). The hiscovid tool is a Python 
Package Index application. Hiscovid allows policymakers to run 
on Windows, MacOS, and Linux operating systems as long as 
Python is installed on the system. The following command can 
install hiscovid after installing Python with the pip command.

In the hiscovid analysis tool, the number of daily cumulative 
deaths by country is scraped over the Internet, and it is divided 
by the population in millions over time. In other words, score 
or daily population mortality rate by country is calculated 
by the number of daily cumulative deaths divided by the 
population in millions over time.
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The contribution of this paper is to introduce the time-
series policy analysis tool, hiscovid, to be able to identify 
when policymakers made mistakes. This paper will examine 
the hiscovid results of 10 countries, including Sweden, Fin-
land, Norway, Italy, France, Germany, Poland, Belgium, the 
Netherlands, and Hungary. They will be compared with New 
Zealand on time-series scores. The number of COVID-19 
daily cumulative deaths monotonically increases so that the 
calculated scores cannot be corrected forever.

The higher the score, the more COVID-19 deaths, which 
makes people unhappy. If policies to control COVID-19 
were effective, there would be no COVID-19 deaths, and 
people would be happier.

Methods

The proposed time-series policy analysis, hiscovid allows poli-
cymakers to identify when they made mistakes or behavior 
changes in communities. The graphs generated have dates on 
the horizontal axis and scores or daily population mortality 
rates on the vertical axis. The calculated time series scores 
indicate the effectiveness of individual policies and their out-
comes. The lower the score, the better the policy. The higher 
the score, the worse the policy. Instead of the snapshot policy 
analysis, time-series analysis plays a key role in identification 
of changes over time. A literature review was briefly conducted 
to explain the result of hiscovid.

Scoring is based on the daily population mortality rate: 
the number of COVID-19 daily cumulative deaths divided 
by the population in millions. The number of COVID-19 
daily cumulative deaths by country is scraped over the 
Internet.

The COVID-19 policy analysis will discover many 
useful facts. Sweden failed due to the herd immunity 
approach. Hungary made a fundamental mistake in 
COVID-19 tactics. Countries such as Sweden, Hungary, 
Belgium, and Poland showed time-series changes that 
differed from the others.

Results

Figure 1 shows three graphs of Sweden, Finland, and Nor-
way of time-series scores, respectively. Figure 1 can be gen-
erated by the following command.

Sweden

Sweden is the only country that implemented the concept 
of herd immunity (Ludvigsson et al. 2021). However, in 
Sweden, the herd immunity approach failed due to the large 
number of COVID-19 elderly death. Then, the COVID-19 
policy in Sweden was updated after the herd immunity failure. 
In the debate on herd immunity, the most important policy 
indicator, the number of COVID-19 deaths was presented 
(Takefuji 2021). The more deaths, the worse the COVID-
19 policy. The fewer deaths, the better the policy. Therefore, 
a score is introduced and normalized by the population in 
millions for scoring individual COVID-19 policies. Figure 1 
shows that Sweden made three mistakes in March 2020, 
November 2020, and January 2022. This result indicates that 
the Swedish policy is leaky. A leaky policy means that a flat 
graph is not observed. A flat graph indicates that COVID-19 
is successfully suppressed.

Fig. 1  Results of hiscovid for 
Sweden, Finland, and Norway 
as of Oct. 14, 2022
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Hungary

To observe the progress of four countries, namely Italy, 
Germany, France, and Hungary, the following command 
can generate the progress scores results of four countries, 
as shown in Fig. 2.

There is a significant difference on scores between Hun-
gary and Italy, Germany, and France. There are two rea-
sons the worst outcome of COVID-19 occurred in Hungary 
(Karáth 2020).

The first reason is due to the tactics used in Hungary. The 
tactics in Hungary shunned increased testing and installed 
lockdown limits, allowing people to go to work, go to the 
hairdresser, shop at the market, and attend funerals and wed-
dings (Karáth 2020). The second reason is due to “the mili-
tary dictatorship in Hungary” cited by (Karáth 2020), not 
by the author. The government appointed more than 100 
hospital directors, who did not require medical or hospital 
management experience, to provide hands-on management, 
in order to monitor and control the use of medical resources 
during the pandemic. The hospital directors were not trusted, 
and thus soldiers and police officers were assigned to them.

Figure 2 shows that Hungary made two big mistakes in 
October 2020 and November 2021.

Italy

Italy has been hit by an unprecedented crisis and was the 
first European country to be heavily swept by the COVID-
19 pandemic (Bosa et al. 2022). The SARS-CoV-2 outbreak 
and related COVID-19 pandemic are the worst public health 
challenges Italy has endured in recent years. To observe 
distinguished mistakes in Italy, it was compared with the 

best policy of New Zealand. Figure 3 shows that Italy made 
two big mistakes in March 2020 and November 2020 and a 
medium mistake in January 2022.

Germany

Germany was one of the first countries to initiate so-called 
social distancing measures (Schartau and Kirby 2020). Ger-
many is said to be one of the most successful countries in the 
world in responding to COVID-19 (Okina, et al. 2020). Is 
this true? From November 2020, the score of Germany has 
been increasing. In other words, the snapshot policy analy-
sis is not sufficient to state the robust analysis. Two time-
series scores of New Zealand and Germany are compared, 
as shown in Fig. 4. Figure 4 shows that New Zealand suc-
cessfully suppressed the COVID-19 pandemic until March 
2022. New Zealand lifted border regulations for economics 
from March 2022 (New Zealand government 2022). The 
COVID-19 policy in Germany was successful until Novem-
ber 2020, with a flat graph in Fig. 4. The flat graph indicates 
suppressing the COVID-19 pandemic successfully. The 
diagonal graph with steeper slope shows that the policy is 
not successful because of the outcome of their policy. Fig-
ure 4 shows Germany made three mistakes in March 2020, 
November 2020, and November 2021.

France

Or et al. summarized France’s response to COVID-19 
(Or et al. 2022). France was one of the European coun-
tries hardest hit by the Covid-19 pandemic. The pan-
demic brought to light structural weaknesses in the health 
care system, including governance and decision-making 

Fig. 2  Results of hiscovid for 
Italy, Germany, France, and 
Hungary
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processes, but also triggered changes to improve its 
resilience. In conclusion, France needs to strengthen the 
capacity of its health care system and improve cooperation 
between central and local level actors through participa-
tory decision-making that takes into account the diversity 
of realities and needs at the local level.

Figure 5 shows that France made three mistakes in 
March 2020, October 2020, and November 2021.

Poland

The progress of the Belgium, Netherlands, and Poland 
scores, respectively, can be observed in Fig. 6. In the 
beginning of the COVID-19 pandemic, Poland was a 
successful country at suppressing COVID-19, but after 
October 2020, the score in Poland dramatically increased. 
The f lat graph shows the success of the COVID-19 

Fig. 3  Result of hiscovid for 
New Zealand and Italy

Fig. 4  Results of hiscovid for 
New Zealand and Germany
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policy, while the diagonal graph shows the failure of the 
COVID-19 policy. The steeper the slope of the diagonal 
graph, the worse the policy.

Polish covid advisers quit over the lack of science 
influence on policy (Dyer 2022). The Polish government 
had not introduced a shutdown because Poles have a “genetic 
resistance to regulations” developed over centuries.

Figure 6 shows that Poland made two mistakes in October 
2020 and November 2021.

Belgium

Policymakers failed to act adequately due to the complex 
political situation in Belgium without a strong centralized 

Fig. 5  Results of hiscovid for 
New Zealand and France

Fig. 6  Results of hiscovid for 
Belgium, the Netherlands, and 
Poland
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command from the government (Luyten and Schokkaert 
2022). There are two reasons (Luyten and Schokkaert 
2022). In the first wave, care home protection was not 
given sufficient priority. The second wave was larger 
than necessary because restrictive measures were not 
implemented in a timely manner.

The difference between New Zealand and Belgium can 
be observed in Fig. 7. Belgium made two big mistakes in 
the beginning of March 2020 and in November 2021. The 
score of Belgium shows the COVID-19 policy is leaky and 
did not suppress the COVID-19 pandemic. However, dur-
ing the period of May 2020 to October 2020, there is a flat 
graph in Fig. 7. Figure 7 shows that Belgium made two big 
mistakes in March 2020 and October 2020, and a medium 
mistake in October 2021.

The Netherlands

Hoekman et al. reported the Dutch COVID-19 approach 
(Hoekman et al. 2020). They concluded that compared to 
other countries, the Netherlands was slow and relatively mild 
in its response to the COVID-19 pandemic. This was consist-
ent with the initial policy choice to consider COVID-19 as 
a severe influenza and to aim for herd immunity. The Dutch 
quickly abandoned containment in favor of mitigation with a 
focus on herd immunity. Contrary to the national policy, the 
three most northern provinces continued their containment 
strategy and were able to prevent local transmission of the 
virus. Figure 8 compares New Zealand and the Netherlands.

Figure 8 shows that the Netherlands made three mistakes 
in March 2020, October 2020, and November 2021.

Discussion

A time-series policy analysis of 10 countries, including 
Sweden, Finland, Norway, Italy, France, Germany, Poland, 
Belgium, the Netherlands, and Hungary, was conducted 
using the hiscovid tool. The hiscovid tool is based on a single 
metric scoring: dividing the number of COVID-19 deaths by 
the population in millions. As a policy analysis tool, hiscovid 
analyzes time-series data to easily visualize changes in scores. 
In other words, hiscovid allows policymakers to identify when 
they made mistakes. If the COVID-19 policy is successful, 
a flat graph can be observed. If the policy is not successful, 
a diagonal graph can be seen. The steeper the slope of the 
diagonal graph, the worse the policy.

The hiscovid results of 10 countries can be summarized 
as follows.

1. Sweden made three mistakes in March 2020, November 
2020, and January 2022. This result indicates that the 
Swedish policy is leaky. A leaky policy means that a 
flat graph is not observed. A flat graph indicates that 
COVID-19 is successfully suppressed.

2. Hungary made two big mistakes in October 2020 and 
November 2021.

Fig. 7  Results of hiscovid for 
New Zealand and Belgium
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3. Italy made two big mistakes in March 2020 and Novem-
ber 2020, and a medium mistake in January 2022.

4. Germany made three mistakes in March 2020, Novem-
ber 2020, and November 2021.

5. France made three mistakes in March 2020, October 
2020, and November 2021.

6. Poland made two mistakes in October 2020 and November 
2021.

7. Belgium made two big mistakes in March 2020 and 
October 2020, and a medium mistake in October 2021.

8. The Netherlands made three mistakes in March 2020, 
October 2020, and November 2021.

Sweden, Hungary, Italy, Germany, France, Poland, Belgium, 
and the Netherlands should compare their policy outcomes 
with the policy outcome of New Zealand. A literature review 
of countries’ responses to COVID-19 found that results were 
ambiguous and individual policies could not be quantified.

Conclusion

This paper shows how to quantify and score individual 
COVID-19 policy outcomes. The proposed time-series policy 
analysis tool, hiscovid, based on the population mortality rate 
– the number of COVID-19 daily cumulative deaths divided 
by the population in millions – can play a key role in mitigating 
the COVID-19 pandemic by observing the outcomes of 
policies to correct COVID-19 policies in the future.

Authors’ contributions YT completed this research, wrote the program 
and the manuscript.

Data availability Data is available at the following site:
https:// covid. ourwo rldin data. org/ data/ owid- covid- data. csv.

Declarations 

Ethics approval Not applicable.

Consent to participate Not applicable.

Consent for publication Not applicable.

Conflicts of interest The author has no conflict of interest.

References

Bauer P, Brugger J, König F et al (2021) (2021) An international com-
parison of age and sex dependency of COVID-19 deaths in 2020: 
a descriptive analysis. Sci Rep 11:19143. https:// doi. org/ 10. 1038/ 
s41598- 021- 97711-8

Bosa I, Castelli A, Castelli M, Ciani O, Compagni A, Galizzi MM, 
Garofano M, Ghislandi S, Giannoni M, Marini G, Vainieri M 
(2022) Response to COVID-19: was Italy (un)prepared? Health 
Econ Policy Law 17(1):1–13. https:// doi. org/ 10. 1017/ S1744 
13312 10001 41

Dyer O (2022) Covid-19: Poland’s medical council sees mass resigna-
tions over government inaction on pandemic. BMJ (Clin Res Ed) 
376:o137. https:// doi. org/ 10. 1136/ bmj. o137

Hoekman LM, Smits M, Koolman X (2020) The Dutch COVID-19 
approach: regional differences in a small country. Health Policy 
Technol 9(4):613–622. https:// doi. org/ 10. 1016/j. hlpt. 2020. 08. 008

Fig. 8  Results of hiscovid for 
New Zealand and the Nether-
lands

https://covid.ourworldindata.org/data/owid-covid-data.csv.
https://doi.org/10.1038/s41598-021-97711-8
https://doi.org/10.1038/s41598-021-97711-8
https://doi.org/10.1017/S1744133121000141
https://doi.org/10.1017/S1744133121000141
https://doi.org/10.1136/bmj.o137
https://doi.org/10.1016/j.hlpt.2020.08.008


 Journal of Public Health

1 3

Karáth K (2020) Covid-19: Hungary’s pandemic response may have 
been worse than the virus. BMJ (Clin Res Ed) 371:m4153. https:// 
doi. org/ 10. 1136/ bmj. m4153

Ludvigsson JF, Engerström L, Nordenhäll C, Larsson E (2021) Open 
schools, Covid-19, and child and teacher morbidity in Sweden. N 
Engl J Med 384(7):669–671. https:// doi. org/ 10. 1056/ NEJMc 20266 70

Luyten J, Schokkaert E (2022) Belgium’s response to the COVID-19 
pandemic. Health Econ Policy Law 17(1):37–47. https:// doi. org/ 
10. 1017/ S1744 13312 10002 32

New York State (2022) Basic statistics: about incidence, prevalence, 
morbidity, and mortality - statistics teaching tools. https:// www. 
health. ny. gov/ disea ses/ chron ic/ basic stat. htm

New Zealand government (2022) Border to reopen in stages from 27 
February. https:// www. beehi ve. govt. nz/ relea se/ border- reopen- 
stages- 27- febru ary

Okina Y et al (2020) What can we learn from Germany’s response to 
COVID-19?. NIRA opinion paper No.54. Oct. 2020. https:// www. 
nira. or. jp/ paper/e_ opini on54. pdf

Or Z, Gandré C, Durand Zaleski I, Steffen M (2022) France’s response 
to the Covid-19 pandemic: between a rock and a hard place. 
Health Econ Policy Law 17(1):14–26. https:// doi. org/ 10. 1017/ 
S1744 13312 10001 65

Schartau P, Kirby M (2020) Male mortality and the German response: 
lessons from COVID-19. Trends Urol Men’s Health 11(3):26–28. 
https:// doi. org/ 10. 1002/ tre. 752

Takefuji Y (2021) Open schools, Covid-19, and child and teacher mor-
bidity in Sweden. N Engl J Med 384(17):e66. https:// doi. org/ 10. 
1056/ NEJMc 21012 80

Takefuji Y (2022) Sustainable policy: don’t get infected and don’t infect 
others. J Hazard Mater Adv 8. https:// doi. org/ 10. 1016/j. hazadv. 
2022. 100165

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1136/bmj.m4153
https://doi.org/10.1136/bmj.m4153
https://doi.org/10.1056/NEJMc2026670
https://doi.org/10.1017/S1744133121000232
https://doi.org/10.1017/S1744133121000232
https://www.health.ny.gov/diseases/chronic/basicstat.htm
https://www.health.ny.gov/diseases/chronic/basicstat.htm
https://www.beehive.govt.nz/release/border-reopen-stages-27-february
https://www.beehive.govt.nz/release/border-reopen-stages-27-february
https://www.nira.or.jp/paper/e_opinion54.pdf
https://www.nira.or.jp/paper/e_opinion54.pdf
https://doi.org/10.1017/S1744133121000165
https://doi.org/10.1017/S1744133121000165
https://doi.org/10.1002/tre.752
https://doi.org/10.1056/NEJMc2101280
https://doi.org/10.1056/NEJMc2101280
https://doi.org/10.1016/j.hazadv.2022.100165
https://doi.org/10.1016/j.hazadv.2022.100165

	COVID-19 policy analysis for 10 European countries
	Abstract
	Aim 
	Subject and methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Sweden
	Hungary
	Italy
	Germany
	France
	Poland
	Belgium
	The Netherlands

	Discussion
	Conclusion
	References


