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Abstract

A Virus That Knows No Borders? Exposure to and Restrictions of
International Travel and the Global Diffusion of COVID-19

by Ruud Koopmans

»Closing borders is naive, the virus will come regardless” — this was the policy assumption
that was repeatedly stated until mid-March by the WHO, the EU, as well as responsible
authorities in Germany and other countries. Meanwhile, other states had started closing
their borders to travellers from high-risk countries or to introduce mandatory
quarantines. On 17 March, the EU did what it had previously argued against, and closed its
borders to travellers from outside the EU and the Schengen Area. Germany, too, changed
its line, and closed its borders to France, Switzerland, and Austria and on 18 March also to
travellers from Italy. Who was right? Those who initially rejected travel restrictions as
useless or those countries that decided to introduce them early on? Results from a global
analysis of travel restrictions and cross-national differences in mortality rates as a result
of the COVID-19 pandemic suggest that the belief that the spread of the virus could not be
significantly slowed down by entry restrictions was fatally mistaken. The paper also shows
that exposure of a country to international travel, as indicated by centrality in air travel
networks and tourist numbers is strongly associated with higher COVID-19 mortality rates.
By contrast, island states, which have lower exposure to international travel because of
their lack of land borders, have much lower mortality. The results are robust across a wide
variety of model specifications and controls, including domestic COVID-19 containment
measures. The findings have important policy implications and suggest that in containing
upcoming waves of the COVID-19 pandemic as well as similar pandemics in the future, the
risks of exposure to international travel and the advantages of early travel restrictions
should be given much greater weight. Among various types of travel restrictions, the
findings suggest prioritizing targeted restrictions over global ones, and mandatory
quarantines for travellers over entry bans.

Keywords: Covid-19 pandemic, diffusion, social networks, international travel, World Health
Organization (WHO)

JEL classification: 118, D85, L93



Zusammenfassung

Ein Virus, das keine Grenzen kennt? AusmaB und Einschrinkungen
des internationalen Reiseverkehrs und die globale Verbreitung von
COVID-19

von Ruud Koopmans

"Grenzen zu schlieBen ist naiv, das Virus wird trotzdem kommen" - das war die politische
Annahme, die bis Mitte Mdrz wiederholt von der WHO, der EU sowie den zustindigen
Behorden in Deutschland und anderen Lindern vertreten wurde. In der Zwischenzeit
hatten andere Staaten begonnen, ihre Grenzen fiir Reisende aus Hochrisikoldndern zu
schlieBen oder obligatorische Quarantdanen einzufiihren. Am 17. Mdrz tat die EU das,
wogegen sie zuvor argumentiert hatte, und schloss ihre Grenzen fiir Reisende von
auBerhalb der EU und des Schengen-Raums. Auch Deutschland dnderte seine Linie und
schloss seine Grenzen zu Frankreich, der Schweiz und Osterreich und am 18. Mirz auch fiir
Reisende aus Italien. Wer hatte Recht? Diejenigen, die die Reisebeschriankungen zundchst
als nutzlos ablehnten, oder die Lander, die sich friihzeitig zu ihrer Einfiihrung entschlossen
hatten? Die Ergebnisse einer globalen Analyse von Reisebeschrinkungen und der
internationalen Unterschiede in der Sterblichkeitsrate infolge der COVID-19-Pandemie
legen den Schluss nahe, dass die Annahme, die Ausbreitung des Virus koénne durch
Einreisebeschrankungen nicht wesentlich verlangsamt werden, ein fataler Irrtum war. Das
Papier zeigt auch, dass die Exposition eines Landes gegeniiber dem internationalen
Reiseverkehr, wie sie sich aus der Zentralitdt in Flugverkehrsnetzwerken und den
Touristenzahlen ergibt, stark mit hoheren COVID-19-Mortalitdtsraten verbunden ist. Im
Gegensatz dazu haben Inselstaaten, die aufgrund fehlender Landgrenzen dem
internationalen Reiseverkehr weniger ausgesetzt sind, eine viel geringere Sterblichkeit.
Die Ergebnisse sind fiir eine Vielzahl von Modellspezifikationen und Kontrollen,
einschlieBlich inldndischer COVID-19-EindimmungsmaBnahmen, robust. Die Ergebnisse
haben wichtige politische Implikationen und deuten darauf hin, dass bei der Eindimmung
bevorstehender Wellen der COVID-19-Pandemie sowie dhnlicher Pandemien in der Zukunft
den Risiken der Exposition gegeniiber dem internationalen Reiseverkehr und den
Vorteilen friihzeitiger Reisebeschrankungen viel gréBeres Gewicht beigemessen werden
sollte. Unter den verschiedenen Arten von Reisebeschrankungen deuten die Ergebnisse
darauf hin, dass gezielte Beschrinkungen fiir Hochrisikolinder iiber globale
Einschrankungen zu bevorzugen sind und dass obligatorische Quarantdnen fiir Einreisende
effizienter sind als Einreisebeschrankungen.

Schliisselwérter: Covid-19-Pandemie, Diffusion, soziale Netzwerke, internationale
Reisen, Weltgesundheitsorganisation (WHO)

JEL-Klassifikation: 118, D85, L93



Executive summary

1. This study investigates the roles of exposure to, and restrictions of international travel
in explaining differences in COVID-19 mortality across the global population of independent
states. It does so using publicly available data on COVID-19 deaths and exposure to
international travel, as well as newly gathered data on the exact timing of the introduction of
six types of travel restrictions: entry bans and mandatory quarantines, respectively targeting

China, Italy, or all foreign countries.

2. Higher exposure of countries to international travel (as measured by the air travel
exposure index AEF or the yearly number of tourist arrivals) is strongly and consistently
associated with higher COVID-19 death tolls. Island states, by contrast, have much lower
mortality rates.

3. Early introduction of policies that restrict international travel (entry bans and
quarantines) strongly and consistently reduces the COVID-19 death toll. “Early” here means
both early in absolute time, and relative to the local timing of the pandemic. Travel restrictions
were especially powerful when countries introduced them before the local pandemic had

passed a certain threshold, which seems to lie around the time of the 10th domestic death.

4. Among different types of travel restriction policies, mandatory quarantines were more
effective than entry bans. The reason likely is that entry bans in most cases contain exceptions
for returning citizens and permanent residents and therefore exclude an important part of
traveller inflow. Quarantines, by contrast, usually apply to all incoming travellers, regardless

of nationality or residence status.

5. Targeted travel restrictions (here measured through entry bans and quarantines for
travellers from China and Italy) turn out to be more efficient than general restrictions that
target all foreign countries. While general restrictions are effective to the extent that they
encompass restrictions on high-risk countries, they have no measurable added value beyond

what targeted travel restrictions can achieve.

6. The results for travel restrictions hold across a wide range of model specifications and
robustness checks (including additional controls for domestic containment policies such as
school closures and bans on public gatherings), as well as in a quasi-experimental design that
compares treatment and control groups that differ only regarding the timing of travel
restrictions.

7. The effect sizes of travel restrictions are substantial. Comparing in the quasi-
experimental design the early adopter group of countries that were among the one third of the
sample that introduced travel restrictions the earliest, to the latecomer group consisting of the
one third that introduced travel restrictions the latest (or not at all), we find that early
adopters have an estimated 62 percent lower COVID-19 mortality. Regression results indicate a
0.8 percent reduction in cumulative mortality per day that travel restrictions were introduced
earlier.



8. Beyond the effects of exposure to international travel and of travel restrictions, the
study provides some evidence that more affluent countries and democracies have higher death
tolls. The reason probably is not that these countries have higher actual numbers of deaths, but
that they report more deaths because of their more developed health systems and greater
willingness to admit the true extent of the pandemic. These effects are however relatively small

compared to the effects of travel exposure and restrictions.

9. The study has important policy implications. Countries that are highly exposed to
international travel because of their centrality in airline networks and high tourist flows
should be aware that they run a much-increased risk of early and multiple seeding from
pandemic source regions. Contrary to the common wisdom during the early phases of the
COVID-19 pandemic and the recommendations of the World Health Organization at the time,
restrictions of international travel are an efficient means of pandemic containment, especially

if they are implemented when domestic case and fatality numbers are still low.



Acknowledgements

Earlier versions of this study were presented in the colloquium “Coronasoziologie” organized
by Jutta Allmendinger and Armin Nassehi; the series WZB Talks organized by Macartan
Humphreys and Steffen Huck; and twice in the colloquium of the Research Area Migration &
Diversity at the WZB Berlin Social Science Center. I have profited enormously from comments
and suggestions received during and in the aftermath of these presentations. In particular, I
would like to thank Daniel Auer, Macartan Humphreys, Ines Michalowski, Daniel Meierrieks,
Max Schaub and Jonas Wiedner for their generous help and suggestions. I also thank Bao-An
Nguyen, Aaron Lauterbach, Gizem Unsal and Jegor Wolowikow, and especially Jasper Jansen for
their meticulous assistance in gathering the data and preparing the online appendix. Elisabeth
von Bressensdorf and Melinda Biolchini brought the text into the format for the WZB paper
series. All remaining errors are of course mine. While all care has been taken to collect as
accurate as possible information on the introduction dates of various types of travel
restrictions, I would be grateful for any notification of errors in the data, should there be any. I

am also grateful for any other comments and suggestions.






Contents

1. Introduction: “Viruses KNow N0 borders™...........ccooiieiiiiiiiiieii i 1
1.1 The role of the World Health Organization..............ccccocevovninininieieie s 2
1.2. A short history of travel restrictions during the COVID-19 pandemic ................. 5

2. Theoretical FramMEWOIK...........ccvoiiiiiiiee e e 10
2.1. The strength of cutting weak ties: what sociology teaches us about diffusion in
SOCIAL NELWOTKS ...ttt ettt sa bbb eneas 10
2.2. International seeds and domestic growth............ccccoevieiiiie i, 17

3. Data and VAriabIes .........coviieiieicie e 29
3.1, CoUNLIY SAMPIE ... oot te e sreens 29
3.2. Dependent VariabIes..........covoiiiiiiiiii i 30
3.3. Exposure to international travel.............ccccovoiiiicie e 34
3.4. Policies restricting international travel .............cccocooi i 36
3.5, CONLIOl VariabIES........ccoiiiiiieiee e e 41
3.6. MOdelliNg StrAteQY ......cveiieecieeie e 43

4. IMIAIN TESUILS ...ttt ettt e e teeneesreenteeneenneenes 45
4.1. Exposure to international travel.............ccooveiiiciicce e 45
4.2. International travel reStriCIONS ..........cvoieiiieiiie e 48

5. RODUSINESS CECKS ...ttt nne e 58
5.1. REVEISE CAUSAIILY? ....veiuiiiiieiiicie ettt 58
5.2 Considering other COVID-19 containment poliCi€s ..........ccceevvevveveiiese e 61
5.3. Different observation points of cumulative mortality...............ccccooceiveiieiieinenn. 64
5.4. Further robustness Checks.............ccooiiiiiiic e, 65

6. A quasi-experimental aPPrOACH ..........ccooiiiiiiieiee s 66

7. What about China and Haly? ..o 69

8. CONCIUSIONS ...ttt ettt te e e e st e e te e s e s beesbeenaesneeneeeneenneennens 72

T (=] £ 00U RSTSSN 76

10. Appendix: Additional robustness CheckS .........cccccvveiiiiiiieiecee e 79






1. Introduction: “Viruses know no borders”

At a federal press conference on the corona pandemic on 11 March, 2020,
German Chancellor Angela Merkel stated: “Our opinion in Germany is that
border closures are not an adequate answer to the challenges” (,Wir sind in
Deutschland der Meinung, dass GrenzschlieBungen keine addquate Antwort auf
die Herausforderungen sind“). She was seconded at the event by Lothar
Wieler, President of the Robert-Koch-Institute, Germany's leading
epidemiological institute, who put it succinctly and without a shimmer of
doubt: “Isolation is naive. The virus will come regardless” (,Abriegelung ist
naiv. Das Virus wird trotzdem kommen”).

The assumption that entry restrictions are an ineffective means to stop or
significantly slow down the spread of the virus was widespread at the time.
At the EU Health Council of 13 February, Health Commissioner Stella
Kyriakides began her press statement with an emphatic “viruses know no
borders,”! and she kept repeating that phrase on numerous later occasions,
calling instead for “cooperation” and “working together” as the only way to
effectively combat the virus.2 Germany's Health Minister Jens Spahn also
frequently repeated the phrase3 and categorically rejected border closures,
for instance on 6 March on the occasion of an extraordinary meeting of the
27 EU health ministers in Brussels: “I continue to find any measure that
restricts travel across borders inappropriate, considering what we know
today about the virus” (,Ich finde jede MaBnahme, die zur Einschrdankung
des Reiseverkehrs iiber die Grenze fiihrt, angesichts dessen, was wir iiber
das Virus Stand heute wissen, weiterhin nicht fiir [sic] angemessen®).4 This,
the health minister emphasized, applied not just to travel within the EU,

m/watch?v=QDOH

2 As late as 19 May, in a common statement with the EU’s Foreign Policy and Security High
Representative Josep Borell, Kyriakides reiterated that “the virus knows no borders, and

neither should our response " see ttps Meeas eur Qpa eu/h eadquartgrsmeadquarters—

r nt-j -borrell-an n

https://www.deutsche-apotheker-zeitung.de/news/artikel/2020/03/06/suedtirol-jetzt-
risik iet-spahn- n-grenzschli ngen


https://www.youtube.com/watch?v=QDOH65qFeEc
https://eeas.europa.eu/headquarters/headquarters-homepage/79610/world-health-organisation-joint-statement-high-representativevice-president-josep-borrell-and_en
https://eeas.europa.eu/headquarters/headquarters-homepage/79610/world-health-organisation-joint-statement-high-representativevice-president-josep-borrell-and_en
https://eeas.europa.eu/headquarters/headquarters-homepage/79610/world-health-organisation-joint-statement-high-representativevice-president-josep-borrell-and_en
https://www.cducsu.de/themen/familie-frauen-arbeit-gesundheit-und-soziales/jens-spahn-ein-virus-macht-den-grenzen-nicht-halt%20(12
https://www.cducsu.de/themen/familie-frauen-arbeit-gesundheit-und-soziales/jens-spahn-ein-virus-macht-den-grenzen-nicht-halt%20(12
https://www.deutsche-apotheker-zeitung.de/news/artikel/2020/03/06/suedtirol-jetzt-risikogebiet-spahn-gegen-grenzschliessungen
https://www.deutsche-apotheker-zeitung.de/news/artikel/2020/03/06/suedtirol-jetzt-risikogebiet-spahn-gegen-grenzschliessungen

but also to entry restrictions for travellers from third countries. “The virus
is there. It is in Europe” (,Das Virus ist da. Es ist in Europa“), he stated,
echoing the idea that once cases of the virus have been introduced, the
dynamic of the epidemic is dominated by domestic spread and new
contagions from abroad carry little weight. Accordingly, the minister was
laconic about the need for mandatory quarantine policies, emphasizing
strictly voluntary restraint instead: “if a student returns from ski holidays
in Northern Italy, he should on his own accord say to himself, I should
perhaps better not go to university for 14 days” (,Wenn ein Student zum
Skifahren in Norditalien gewesen ist und jetzt zuriickkehrt, sollte der von
sich aus sagen, ich gehe jetzt mal nicht in die Universitdt fiir 14 Tage"S).
This was 6 March: by then, 4,600 infections had officially been registered in
Italy and 197 people had died there.®

1.1 The role of the World Health Organization

When one traces the origins of the conviction that travel restrictions are
powerless against the spread of the virus, one actor in particular looms
large: the World Health Organization (WHO). Many experts and political
actors referred to the WHO's recommendations against travel restrictions.
The WHO's sceptical attitude towards travel restrictions is to some extent
built into its remit, which is based on the International Health Regulations
(updated in 2005), which state as its main aim “to prevent, protect against,
control and provide a public health response to the international spread of
disease in ways that are commensurate with and restricted to public health
risks, and which avoid unnecessary interference with international traffic

5 https://www.dw.com/de/eu-rechnet-mit-rapide-steigenden-corona-zahlen/a-52666602;
see also Kee et al. 2020: 1595.

6 Given that 197 had died and the death rate of the COVID-19 virus is according to what we
know not higher than one percent, the true number of infections in Italy at that point in
time must have been much higher than the registered 4,600. Assuming a cases to deaths
ration of 100: 1, 197 deaths would imply about 20,000 cases. Moreover, given that the time
between infection and death averages about two weeks this estimate of 20,000 does not
refer to the situation on 6 March but to that two weeks earlier. With an initial doubling
time of five days, that original number would moreover in the meantime have increased
four to eightfold. One can thus infer that there may have been more than 100,000
infections in Italy already by 6 March.



https://www.dw.com/de/eu-rechnet-mit-rapide-steigenden-corona-zahlen/a-52666602

and trade.”” Indeed, the WHO had been emphatically advising against travel
restrictions from the start of the COVID-19 pandemic, emphasizing both
their presumed ineffectiveness and their economic costs. On 10 January,
the WHO issued its first “advise for international travel and trade” relating
to the new coronavirus. It began by stating that “From the currently
available information, preliminary investigation suggests that there is no
significant human-to-human transmission, and no infections among health
care workers have occurred.” This “available information” clearly did not
include the warning that Dr. Li Wenliang had posted on social media end of
December urging his colleagues to protect themselves against a new
infectious virus that was spreading in the city of Wuhan. Instead of taking
Dr. Wenliang's warning seriously and choosing to err on the side of caution,
the WHO followed the official line of the Chinese authorities. The latter had
accused Dr. Wenliang of “spreading rumours,” had forced him to withdraw
his statement, and threatened him with further sanctions. Regarding
travel, the WHO recommendation of 10 January was clear and confident:
“WHO does not recommend any specific health measures for travellers. It is
generally considered that entry screening offers little benefit, while
requiring considerable resources. In case of symptoms suggestive to
respiratory illness before, during or after travel, the travellers are
encouraged to seek medical attention and share travel history with their
health care provider. WHO advises against the application of any travel or
trade restrictions on China based on the information currently available on
this event.”8

On 27 January, the WHO issued an updated travel advice in which it no
longer repeated the claim that there was no evidence of human-to-human
transmission, but reiterated that “WHO advises against the application of
any restrictions of international traffic based on the information currently
available on this event.” The only issue on which the WHO changed its
position somewhat was that of health screening at ports of exit and entry,
which at least it did not explicitly advise against anymore. However, it fell
far short of recommending such measures, pointing out that “temperature

7 https://www.who.int/ihr/publications/9789241580496/en/

8 https://www.who.int/news-room/articles-detail/who-advice-for-international-travel-
and-trade-in-relation-to-the-outbreak-of-pneumonia-caused-by-a-new-coronavirus-in-
china/



https://www.who.int/ihr/publications/9789241580496/en/
https://www.who.int/news-room/articles-detail/who-advice-for-international-travel-and-trade-in-relation-to-the-outbreak-of-pneumonia-caused-by-a-new-coronavirus-in-china/
https://www.who.int/news-room/articles-detail/who-advice-for-international-travel-and-trade-in-relation-to-the-outbreak-of-pneumonia-caused-by-a-new-coronavirus-in-china/
https://www.who.int/news-room/articles-detail/who-advice-for-international-travel-and-trade-in-relation-to-the-outbreak-of-pneumonia-caused-by-a-new-coronavirus-in-china/

screening to detect potential suspect cases at Point of Entry may miss
travellers incubating the disease or travellers concealing fever during
travel and may require substantial investments.”?

The WHO'’s categorical advice against travel restrictions at this point in
time was remarkable, in view of the fact that four days earlier, the Chinese
authorities had banned all domestic travel to and from Hubei, the province
of which Wuhan is the capital. The WHO's representative in Beijing, Gauden
Galea, did not try to hide the fact that the Chinese measure flatly went
against the WHO's recommendations: “The lockdown of 11 million people is
unprecedented in public health history, so it is certainly not a

”

recommendation the WHO has made.” He ended up commending the
measure nonetheless, because it is “a very important indication of the
commitment to contain the epidemic in the place where it is most
concentrated.”10 A month later, on 24 February, Bruce Aylward, Head of a
WHO team that visited Wuhan, admitted that the Wuhan lockdown had
succeeded in limiting the global spread of the virus, adding that “the world

is in your debt.”

But even as it applauded the Chinese authorities for the success of their
domestic travel restrictions, the WHO's line on international travel
remained unaltered. In the third version of its advisory on international
travel of 29 February, the organization again left no doubt about the futility
of travel restrictions: “WHO continues to advise against the application of
travel or trade restrictions to countries experiencing COVID-19 outbreaks.”
The document also criticized countries that had implemented travel bans:

“Travel bans to affected areas or denial of entry to passengers
coming from affected areas are usually not effective in preventing
the importation of cases but may have a significant economic and
social impact. Since WHO declaration of a public health emergency of
international concern in relation to COVID-19, and as of 27 February,
38 countries have reported to WHO additional health measures that
significantly interfere with international traffic in relation to travel

9 https://www.who.int/news-room/articles-detail/updated-who-advice-for-international-
traffic-in-relation-to-the-outbreak-of-the-novel-coronavirus-2019-ncov

10 https://www.reuters.com/article/us-china-health-who-idUSKBN1ZM1G9
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to and from China or other countries, ranging from denial of entry of
passengers, visa restrictions or quarantine for returning travellers.
Several countries that denied entry of travellers or who have
suspended the flights to and from China or other affected countries,
are now reporting cases of COVID-19."11

1.2. A short history of travel restrictions during the
COVID-19 pandemic

As the WHO’s irritation about countries ignoring its advice against
international travel restrictions indicates, a fair number of countries chose
not to follow its recommendations. By the end of January 2020, 21
countries had implemented entry restrictions for travellers from China, in
the form of entry bans, mandatory 14-day quarantines or a combination of
the two. These included several small island states, such as the Federated
States of Micronesia (the first country to restrict travel from China as early
as 6 January), Jamaica, and Trinidad and Tobago. Others included Singapore,
Georgia, El Salvador, Mongolia, Morocco, and from 31 January also Italy. The
fact that the latter country became from the end of February onwards the
next hotspot of the pandemic seemed to prove the WHO’s point that travel
bans are futile. I will come back to the case of Italy later, but for the
moment it suffices to point out that from a statistical point of view, one
case never suffices to accept or reject a hypothesis. What matters is
whether controlling for other relevant influences on the spread and
severity of the pandemic, and averaging out the random effects of sheer
good or bad luck, countries that implemented early travel restrictions were
able to better contain the spread of the pandemic than countries that did
not implement such restrictions or did so relatively late.

11 https://www.who.int/news-room/articles-detail/updated-who-recommendations-for-
international-traffic-in-relation-to-COVID-19-outbreak. The document also reiterated the
WHO'’s skepticism regarding screening: “Temperature screening alone, at exit or entry, is
not an effective way to stop international spread, since infected individuals may be in
incubation period, may not express apparent symptoms early on in the course of the
disease, or may dissimulate fever through the use of antipyretics; in addition, such
measures require substantial investments for what may bear little benefits.”

5


https://www.who.int/news-room/articles-detail/updated-who-recommendations-for-international-traffic-in-relation-to-covid-19-outbreak
https://www.who.int/news-room/articles-detail/updated-who-recommendations-for-international-traffic-in-relation-to-covid-19-outbreak

Other countries followed with entry restrictions for travellers from China
in early February, including Australia (1/2), the United States (2/2), Israel
(2/2), the Philippines (2/2), New Zealand (3/2), India (5/2), Indonesia (5/2),
and Saudi Arabia (6/2). By the end of February, the number of countries
with entry restrictions applying to the whole of China (not counting many
other countries with restrictions limited to Hubei province) had risen to 50.
Remarkably absent were the countries of the European Union and the
Schengen Area. Until the end of February, apart from Italy, only the Czech
Republic (8/2) had restricted travel from entire mainland China. The Online
Appendix to this paper offers a fully sourced overview of the timing of
travel restrictions on mainland China, on Italy, as well as general entry
restrictions for independent states across the world.12

While the spread of the outbreak in China was slowing down considerably
as a result of the lockdown measures, Iran and Italy developed into the next
hotspots during the month of February. Because of its relative international
isolation, Iran was relevant as a source of early COVID-19 introductions
especially in neighbouring countries such as Azerbaijan, Afghanistan and
Iraq, as well as in Lebanon, which has strong ties to Iran through its Shiite
minority. Italy, however, being much more central to the international
travel network, succeeded China as the most important source of new virus
introductions, either by Italians who travelled abroad, or by travellers who
had visited Italy and returned to their home countries. For instance, the
origin of the first COVID-19 infection is known for 39 out of 41 European
countries represented in my dataset. In 22 countries (56% of known
origins), the first case originated in travellers who were from or had been
to Italy; in 9 countries (23%), the first cases were travellers from China; and
in 8 countries (21%), they had arrived from other countries (including Iran,
Germany, and Spain). Among second and third chains of infection with
known origins, the relative importance of Italy as a source country
increased further to 64 percent and 68 percent, respectively, whereas
imports from China declined to 15 percent and 4 percent.13 A detailed study

12 The online appendix can be downloaded at: https://wzb.eu/de/media/63618 . There you
will also find a Stata dataset containing all the variables used in the analysis.

13 These data were collected from publicly available sources. Coded were not the first,
second, and third cases in a country, as these may all be part of the same chain of
transmission. For instance, the first three cases in Germany all originated in China, and
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for Romania (Hancean, Perc & Lerner 2020) shows that of the first 147
COVID-19 cases in that country, 88 were imported, and among these 64
came from Italy.

On 21 February, the first Italian corona death was registered in Veneto
province in the North of the country. Within days, first countries around
the world introduced entry restrictions for travellers from Italy. Mauritius,
Samoa and Kuwait were the first to do so on 24 February. The passengers of
an airplane that was already on its way from Italy to Mauritius as the
measure was announced were given the choice between returning to Italy
or spending 14 days in quarantine in Mauritius. In the next days, among
others Jordan (25/2), Iraq (25/2), Israel (26/2), Jamaica (27/2), Lebanon
(28/2), and Turkey (29/2) followed. By the end of February, 17 countries had
travel restrictions (entry bans and/or quarantines) for travellers from Italy.
Among them was not a single European country, even though they ran the
greatest risk of introduction of the virus from Italy. On 2 March, Romania -
which has about 1.2 million nationals living in Italy — and Iceland were the
first European nations to introduce entry restrictions. Iceland did so after
the country’s first infections had been registered among a group of ski
holiday makers returning from Northern Italy. Russia and the Czech
Republic followed on 5 and 7 March, respectively.

By 8 March, 366 people had died in Italy and infections had spread to large
parts of the country. That day, the government ordered a lockdown of three
zones in the North with a total of 16 million inhabitants, including the
region’s largest city, Milano. Because Northerners immediately began
trying to escape the lockdown zone by car or public transport, the
government extended the lockdown to the whole country the next day. But
while domestic travel in Italy had come to a complete standstill, the
country’'s borders to its neighbours were still open, and international
flights from and to most other European countries continued. On the day of

could be traced back to an employee of a car parts manufacturer near Munich, who had
recently returned from a business trip to Wuhan and was diagnosed with Covid-19 on 27
January. Instead, we coded the sources of the first, second, and third independent chains of
transmission, i.e., the first cases in Germany mentioned before would be summarized as a
first chain originating in China. Germany's second independent chain (diagnosed on 2
February) also originated in China, whereas the third chain (diagnosed on 25 February)
originated in Italy. I thank Gizem Unsal for coding these data.

7



the national lockdown, Albania — another country with a large emigrant
population in Italy — closed its borders to travellers from Italy, and a day
later, on 10 March, Austria and Slovenia, two of the countries that directly
border Northern Italy, closed their frontiers. Spain stopped air traffic to
and from Italy on the same day, but unlike Austria and Slovenia, it did so at
a moment when the epidemic had begun spiralling out of control within
Spain and had claimed 36 confirmed deaths already.

On 12 March, US President Trump announced that the US would restrict,
effective the next day, entry from the 26 countries of the Schengen Area, in
which internal border controls have been abolished. After critical questions
as to why these countries were not included, the United Kingdom and
Ireland were added a few days later. The US entry ban drew widespread
criticism in Europe. European Commission and European Council Presidents
Ursula von der Leyen and Charles Michel jointly stated that “The
Coronavirus is a global crisis, not limited to any continent and it requires
cooperation rather than unilateral action.” The next day, Von der Leyen
affirmed the EU’s rejection of travel restrictions, and once again referred to
the WHO: “Certain controls may be justified, but general travel bans are not
seen as being the most effective by the World Health Organization.”

Whereas with the China entry ban of 2 February the United States were
comparatively early, with its 13 March ban against Italy and the rest of the
Schengen zone, it was not part of the avant garde: by 12 March, 54
countries had already implemented entry restrictions against Italy (and
some also against other European countries such as France and Spain).
Moreover, with the exception of Spain, almost all these countries
implemented restrictions on travel from Italy before the epidemic had
started to claim a significant domestic death toll. Most of them had no
deaths at the time of the entry restrictions (some did not even have any
registered cases), a few others like Norway, Egypt and Argentina had only
one fatality, and Australia had three. The death toll in the United States, by
contrast, had already reached 48 when the travel ban on the Schengen zone
went into effect. The Trump administration’s mistake may not have been
the Schengen travel ban as such, but the fact that it was introduced too late.



What the US decision did achieve, however, was to set in motion a cascade
of further entry restrictions. In Europe, Switzerland closed its borders to
Italy on the 13th. Other countries halted commercial air travel to and from
Italy, among others Croatia (13/3), the Netherlands (13/3) and Greece (14/3).
Some countries closed their borders entirely. Slovakia on the 13th,
followed by Denmark (14/3), Cyprus (15/3) and Poland (16/3). Even
Germany, which had long been a vocal opponent of the idea of travel
restrictions, especially within the Schengen free movement zone, closed its
borders to Austria, Switzerland and France on the 16th. A day later, the
European Union made a 180 degree turn, as well. Only five days after
rejecting the US entry ban categorically and after almost two months of
insisting that travel restrictions were unnecessary, ineffective, or even
counterproductive, the EU issued a blanket entry ban against travellers
from all countries outside the EU or the Schengen Area, exempting only the
United Kingdom. If ever there was a badly targeted entry ban, it must have
been this one, because the epicentre of the pandemic at that moment was
overwhelmingly situated within Europe rather than outside it. Nonetheless,
the EU entry ban may have made an important contribution to limiting the
pandemic in an unintended way, namely by protecting the rest of the world
from further infections brought by travellers from Europe. Within a week
after the US decision, the number of countries with travel restrictions on
Italy had doubled to 109, by the end of March it had reached 121. With
travel bans in place against China and Europe in the United States, against
the rest of the world in Europe, and elsewhere against China, Italy, and
increasingly also against other European hotspots such as Spain, France
and the United Kingdom, as well as against the United States, international
commercial travel had come to an almost complete standstill. Only a few
countries, most importantly the United Kingdom and Mexico, never issued
entry bans, but even their international air traffic was strongly reduced
because of other countries’ travel bans.

Much of the remaining passenger air traffic concerned repatriation flights
for stranded citizens abroad. Here too, an important question arose, namely
whether or not returning citizens and permanent residents (who in many
countries were exempted from entry bans) should be submitted to a
mandatory quarantine (usually of 14 days). Some countries introduced
quarantines early on (simultaneous to entry bans or even prior to them),



others did so at a relatively late date, e.g. Germany on 16 April and the
United Kingdom as late as 8 June. Still others, such as Sweden, the
Netherlands, Brazil, and Mexico, never had a mandatory quarantine
requirement at all.

2.Theoretical framework

2.1. The strength of cutting weak ties: what sociology teaches
us about diffusion in social networks

The autonomous capacity of viruses for mobility is zero. They have neither
legs, wings nor wheels, and cannot get from A to B without the help of
human hosts and human-made means of transport. From an evolutionary
point of view, the aim of a virus is not to harm or kill its host, but, just like
every other biological organism, to make as many copies of itself as
possible, and this it achieves by using the host to infect other individuals.
The most successful viruses are not those that quickly cause serious illness
or even death in their hosts, because hosts will then soon be immobilized
and others would likely take precautions in view of the patient’s serious
illness or death. The most dangerous viruses are those that are infectious
even if the infected person does not (yet) have serious symptoms or is
entirely asymptomatic. COVID-19 is precisely such a virus. Because, at least
initially, it does not constrain a host’s mobility and does not give away
early warning signs that would make others cautious in their social
contacts with the infected person, it is perfectly equipped to spread widely
by way of human interaction and mobility. This is a key difference between
COVID-19 and earlier coronavirus epidemics such as SARS and MERS, which
had much higher rates of serious illness and death (with fatality rates of
10% for SARS and 34% for MERS), but were not nearly as infectious,
especially because transmission rarely occurred asymptomatically.14 These
differences between COVID-19 and earlier pandemics were known early on,
and should have alerted the WHO and other responsible authorities that
conclusions drawn from these earlier pandemics, especially when related to

14 https://www.medicalnewstoday.com/articles/how-do-sars-and-mers-compare-with-
covid-19.
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the virus' potential for global diffusion through international networks,
were not necessarily applicable to COVID-19.

In sociology, processes of diffusion across networks also play an important
role. Many social phenomena, as diverse as fashion trends, rumours, news,
technological innovations, information about jobs, riots, political
ideologies, and business models originate in a certain location and may
from there diffuse across social space (epidemiologists have been aware of
this parallel between epidemic and social diffusion; e.g., Brockmann and
Helbing 2013). Some of these social innovations and information items stay
confined to limited social circles, others spread globally; some spread very
rapidly, others very slowly or not at all. The adoption of social innovations
is in many ways much more complex than the spread of a virus because
humans do not choose to adopt a virus or not, whereas in social diffusion,
human transmitters and recipients play an active role in choosing which
information and innovations to transmit, adopt and discard. Among other
things, the perceived utility of the innovation to the adopter and the social
relationship between source and adopter play important roles.

One important determinant of the course of diffusion processes operates
however in very similar ways for viral and social contagion, namely the
structure of social networks. If social networks were unstructured, every
individual would be directly connected to everybody else. That is a far cry
from the real social world, in which networks are extremely sparse, in the
sense that only a small fraction of all possible direct connections between
people are in fact activated. Even if we add together all our family
members, friends, acquaintances, colleagues and even all the people we
casually meet in the street, each of us is directly connected to only a tiny
fraction of the seven billion or so people who inhabit our planet. These
contacts, moreover, differ in what US American sociologist Mark
Granovetter has called their “strength”; defined by aspects such as the
frequency, intensity, and the degree of social exchange that occurs across a
tie. In his classic paper “The strength of weak ties” (one of the most-cited —
perhaps the most cited — paper in sociology with 56,000 citations in Google
Scholar to date) Granovetter makes a number of important observations
about differences between social ties that are “strong” and “weak” in the
above-defined sense.
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Individuals who are connected by a strong tie have a much higher
likelihood of sharing contacts to the same third parties than individuals
who are connected by a weak tie. Because, according to the principle of
social “homophily” (McPherson et al. 2001), people prefer associating with
people who are similar to themselves (regarding age, ethnicity, level of
education, cultural tastes, political preferences, religion and the like),
people connected by strong ties also tend to be more similar to each other
than acquaintances linked by a weak tie. Further, because the strength of
ties depends in part on the frequency of interaction, strong-tie networks
tend to be clustered in geographical space. Strong-tie networks are clusters
in social space that are internally highly integrated (in the sense that many
of the possible ties between individuals are activated) and at the same time
to some degree segregated from other strong-tie networks. The network
links that connect strong-tie clusters to each other Granovetter calls
“bridges” and they are almost always weak ties (because if the tie between
A and B were strong, it is highly unlikely that none of the other strong ties
of B would know A).

This bridging function makes weak ties crucially important for diffusion
processes. Weak ties, Granovetter writes, “create more, and shorter, paths.
Any given tie may, hypothetically, be removed from a network; ... The
contention here is that removal of the average weak tie would do more
“damage” to transmission probabilities than would that of the average
strong one.” (Granovetter 1973: 1365-66)

“Intuitively speaking, this means that whatever is to be diffused can
reach a larger number of people, and traverse greater social distance
(i.e., path length), when passed through weak ties rather than strong.
If one tells a rumor to all his close friends, and they do likewise,
many will hear the rumor a second or a third time, since those linked
by strong ties tend to share friends. If the motivation to spread the
rumor is dampened a bit on each wave of telling, then the rumor
moving through strong ties is much more likely to be limited to a
few cliques than that going via weak ones; bridges will not be
crossed.” (ibidem: 1366)
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In the above quotation, Granovetter uses the word “damage" when
referring to removing weak ties from a network, because most of the
applications of diffusion and network theory in sociology and economics
study things that are socially useful, such as technological innovations or
valuable information. This is also what the title of his paper, “the strength
of weak ties”, refers to. The empirical illustration that Granovetter gives
from his own research is an example: people are much more likely to
obtain information about opportunities on the labour market (e.g., about
vacancies) through their weak-tie acquaintances. Most of their socially
proximate strong-tie contacts share the same information (and information
deficits) that they themselves already have, whereas new information is
much more likely to come from more socially distant weak ties. Individuals
that lack such weak ties to distant others outside their own social group are
consequently seriously harmed in their labour-market opportunities. In my
own field of empirical research, a typical example are the labour-market
chances of immigrants, which are especially enhanced by (usually weak)
social contacts to people outside their own ethnic group (in this field often
referred to as “bridging ties”) whereas immigrants whose contacts are
largely limited to members of the own ethnic group (referred to as
“bonding ties”) tend to do worse on the labour market (see, e.g. Lancee 2010,
Koopmans 2016).

However, when dealing with the diffusion of something harmful, suc