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EXECUTIVE SUMMARY
Canada is at a critical point in its pandemic response, involving a race between securing the benefits of
mass vaccination and mitigating the risks from the further importation of SARS-CoV-2. The latter must
include urgent action to address key gaps in international border management that have led to the
introduction of variants, notably variants of concern (VOCs) with higher transmissibility and/or case
fatality, and the potential for vaccine escape. Despite legal and practical constraints, Canada can move
closer to what are now recognized as global “best practices” in the use of travel measures during the
COVID-19 pandemic. These actions will protect the gains from mass vaccination, mitigate the likelihood
of a severe fourth wave, and lay the foundations for safer easing of travel restrictions.
CANADA’S PANDEMIC RESPONSE AT A CRITICAL JUNCTURE:
TOWARDS RECOVERY OR FOURTH WAVE
While mass vaccination is expected to result in declining transmission rates in Canada by summer 2021,
modelling studies show that herd immunity (estimates range from 70-90% vaccination rates) is unlikely
to be reached for some time. This is based on adults as a proportion of the Canadian population (80%),
predicted rates of adult vaccination (80%), average levels of protection bestowed by existing vaccines
(80%), and non-vaccination of younger children (<12 years). 1 Increased vaccination and lower
transmission are expected to lead to behaviours by many Canadians during the summer months that
raise the risk of a fourth pandemic wave. This includes reduced physical distancing and increased travel
domestically and abroad.
The latter, in particular, is highly concerning because of the risk of further introductions of SARS-CoV-2
into Canada through travel under current border management policies. Data from the Public Health
Agency of Canada (PHAC) reports more than 2000 international arrivals by air testing positive for SARSCoV-2, including 557 cases involving VOCs (P1, B117, B1315) since the introduction of new testing and
quarantine measures (22 February-22 April 2021). 2 Given no public information on when these
travellers tested positive (i.e. at the border, during the 14-day mandatory quarantine, after 14-days), and
whether there was strict compliance with mandatory quarantine requirements, it is not possible to
accurately assess the virus introduction risk of these travellers to the wider Canadian population.
However, existing exemptions from testing and quarantine, many reports of non-compliance, and limited
enforcement of mandatory self-quarantine strongly suggest substantial risk of VOC importation and
spread into the wider population. The detection of the variant B1617 since early April in multiple
provinces provides further evidence of this problem.
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Based on available evidence, we argue that there is a critical window of opportunity to address some of
the current gaps in Canadian travel measures at international borders to prevent a fourth wave. While
some level of increased new infections from fall 2021 may be deemed tolerable, the risk from higher
transmission and/or higher case fatality VOCs threaten to substantially prolong the pandemic. The
potential for SARS-CoV-2 variants that render vaccines less effective (vaccine escape), assisted by
waning immunity following vaccination, 3 may require rapid re-vaccination of the entire Canadian
population. Furthermore, new evidence suggests Canada’s strategy to delay the second vaccine dose
for most adults potentially leaves Canadians more vulnerable to VOCs. 4 Strengthening travel measures
in several ways will reduce the risk of these scenarios at a critical time in Canada’s pandemic response.
This will also lay important foundations for the safer easing of restrictions.
BACKGROUND
The evidence on the effectiveness of travel measures has significantly evolved since the statement on
30 January 2020 that the World Health Organization (WHO) “does not recommend any travel or trade
restriction based on the current information available.” 5 Numerous studies based on epidemiological
data, genomic sequencing and mathematical modelling now demonstrate that travel has been a major
causal factor in the spread of SARS-CoV-2 between and within countries worldwide. 6,7 Travel has also
been implicated in outbreak dynamics (growth rates, size of peaks and total number of cases) and the
pattern/speed of spread to other jurisdictions. 8 Importantly, assessments of the wide range of public
health measures used during the pandemic show that travel measures, along with physical distancing,
are the two most effective interventions for delaying and moderating virus spread in a population. 9
For decision-makers, the key policy question is not whether to apply travel measures, but how best to
do so during the COVID-19 pandemic. The varied use of travel measures by virtually all countries, with
differential degrees of effectiveness, provides valuable evidence of best practices. Based on analysis
by the Pandemics and Borders Project, we conclude that Canada currently does not have sufficient
policies in place to prevent continued SARS-CoV-2 importation including VOCs. While Canada has
strengthened its use of travel measures since February 2021, there is an urgent need to address key
gaps in policy and practice.
KEY GAPS IN CANADA’S BORDER MANAGEMENT DURING COVID-19
Timeliness of response
Canada remained aligned with initial WHO recommendations during the early months of the pandemic
and thus limited travel measures to targeted advisories and enhanced screening at international airports.
This was followed by measures introduced for travellers from the city of Wuhan, then China, and
eventually an expanded list of countries (e.g., Iran, Italy). It was not until mid-March when Canada
introduced a blanket global advisory against all non-essential travel by Canadians, restrictions on entry
for non-essential purposes by non-nationals and non-residents, and a mandatory 14-day self-quarantine
for international arrivals with exceptions. These measures led to a significant decrease in international
arrivals by air, land, and sea (Chart 1). However, unlike Taiwan, Thailand, Vietnam, Australia, South
Korea and many other jurisdictions, 10 Canada’s measures were only introduced after significant virus
introduction had occurred. Most measures also remained largely self-monitored and enforced. A March
2021 report by the Auditor-General confirmed that “PHAC did not always meet the targets it set to verify
whether travellers subject to the mandatory 14‑day quarantine upon entering Canada were following
the quarantine orders.” 11
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One year later, with a shift in
WHO recommendations, and
advances in evidence about
the role of travel during
COVID-19, Canada began to
introduce new measures for
non-exempted travellers amid
growing
concerns
about
VOCs.
These include
targeted cancellation of direct
flights to Canada from the UK
(21 December 2020 - 6
January 2021), Mexico and
the Caribbean (31 January
2021 - present), and India and
Pakistan (22 April 2021 – 22 May 2021). Travellers are required to provide proof of a negative molecular
test result obtained within 72 hours pre-departure (or a positive test within 15-90 days), whether arriving
by air (effective 7 January 2021) or land (effective 15 February 2021). Alongside travel measures
introduced by source countries, these new measures reportedly led to 50,000 cancelled flight
reservations by January 21. 12 Beginning 22 February 2021, international arrivals by air were required to
complete the first three days of a 14-day mandatory quarantine at a designated hotel at their expense.
Travellers arriving via land and air are required to submit travel and contact information using the
ArriveCAN app and take a molecular test upon arrival, as well as, towards the end of their 14-day
quarantine. Despite these measures, the introduction of multiple VOCs into Canada since December
2020 suggests again a lack of timely action.
Inconsistencies in managing different sources of travel-related risks during COVID-19
There continued to be approximately one million international arrivals to Canada each month from April
2020 to December 2020 by land, air and sea (Chart 2), declining to 875,000 by February 2021. 13 These
arrivals include Canadians returning for essential and non-essential reasons (who cannot be prohibited
from doing so under Section 6 of the Canadian Charter of Rights and Freedoms), and non-nationals
and residents travelling for reasons deemed “essential”.
There
are
currently
differences in what measures
a traveller is subject to
depending on whether they
arrive by air, land or sea; their
purpose of travel, and where
they are arriving from. The
level and basis of exemptions
from mandatory testing and
quarantine, in particular, do
not compare favourably with
best practice countries. While
it may not be possible to
achieve universal application
of travel measures, non risk-based decisions about who is permitted to travel and under what conditions
(including exemptions) create gaps through which VOCs have been imported. For example, the
exemption of international flight crews from mandatory testing and quarantine, 14 allowing layovers to be
spent in holiday destinations in Canada, does not align with evidence that transport workers are ranked
as having the highest COVID-19 risk score among 966 non-health jobs. 15 Moreover, inconsistencies in
the treatment of different travellers, accompanied by reports of non-compliance and “workarounds” (e.g.
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diversion from air to land crossings), undermine public confidence at a time when increased vigilance is
needed.
Inadequate risk assessment data and methods
Policy decisions on border management are not currently
based on recognized methods of risk assessment. 16 There
is disjointed and inconsistent data collection and analysis at
provincial and national levels. Data collection to inform
border management in Canada has been partial and does
not provide the basis of accurate risk assessment. As a
result, the role of travel to SARS-CoV-2 introduction,
repeated reintroduction and onward community spread has
been underestimated. The underestimated figure of <2% of
cases linked to travel, for example, is frequently cited and
fails to provide appropriate evidence to inform policy
choices. 17

Systematic underestimation of travelrelated risk in Canada
Prior to 22 February 2021, travel-related
infections were only tracked for a select
portion of travellers, given the lack of
mandatory systematic testing. Examples of
cases which would have gone uncounted
include if a traveller:
 had symptoms but did not go for test
 did not report their travel history
 directly exposes other individuals
(fellow passengers, taxi drivers,
airport staff etc.)
 is exempt from regular testing as an
essential worker
 arrives to Canada via a land border.

Canada needs to increase transparency around what risk
assessments are being conducted and which part of
government is currently responsible for them. While
selected data has been released by PHAC and CBSA, in response to individual media requests, publicly
available data on travel and COVID-19 remains limited, disjointed and highly aggregated. This points to
a lack of adequate or integrated systems for data collection and sharing on cases and risks linked to
both international and inter-provincial travel, and the long-term need for a joined-up system of data
collection on travel-related infections to strengthen national disease surveillance capacity.
RECOMMENDATIONS
There is an urgent need to address key gaps in travel measures at Canada’s international borders at a
critical juncture in the COVID-19 pandemic. Based on accumulating evidence of best practices, we
recommend the formation of a task force to address eight recommendations:
Recommendation 1: Reframe policy as border management through travel measures
We recommend reframing of the issue as “border management”, focused specifically on mitigating
higher risk travel through proven measures. Terms such as “border closures” and “travel bans”,
commonly used throughout this pandemic, are misleading because Canada’s borders have never been
closed and travel has not been stopped. 18,19 The terms also suggest a prohibition on the mobility of
Canadians, which does not align with constitutional rights, and thus invite public push back. Finally, the
terms are contradicted by media reports of non-compliance with travel measures by travellers,
undermining public confidence in existing policies. Effective communication that resonates with the
public underpins border management in best practice countries. 20 The dual purpose of border
management is to keep travellers safe and protect the wider Canadian population. An evidence-based
border management policy would be based on risk assessment that considers outbreak dynamics in
Canada and source countries. In time, as mass vaccination progresses, risk management may be based
on immunity status of the traveller.
Recommendation 2: Adopt preventive rather than reactive approach
We recommend Canada takes immediate action to strengthen border management from a preventive
perspective. Available evidence on responses to COVID-19 shows that early and strong action on
border management distinguished countries that have been most effective. Jurisdictions that took a
preventive approach put into place measures that seemed like “overkill” but acted to delay/minimize
virus importation in January 2020 (Vietnam, Taiwan).10 Jurisdictions that adopted effective border
control measures early on and kept them in place since the emergence of VOCs, have also avoided
sustained community transmission (e.g. Hong Kong, Singapore, Taiwan, Australia, New Zealand). The
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use of targeted flight cancellations, exemptions on quarantine and testing, and delays in genomic
sequencing data mean that Canada’s response is more reactive. As a result, VOCs remain able to arrive
and spread at community level under current travel measures. For border management policy to
minimize SARS-CoV-2 importation including VOCs, travel measures need to be implemented preemptively.
Recommendation 3: Strengthen risk assessment data and methods
We recommend a task force take immediate action to strengthen risk assessment methods for informing
border management. This will include improved public access to appropriately detailed and
standardized data (e.g., how many travellers are testing positive by point of entry, stage of journey, level
of compliance with quarantine, quality of contact tracing). Risk assessment should be conducted to
identify existing weaknesses in the screening, testing and quarantine of international and domestic
travellers that need to be addressed. In time, a large-scale review of national-level data collection and
sharing during public health emergencies is needed. Ultimately, strengthened risk assessment will better
inform policy decisions and ultimately increase the effectiveness of border management.
Recommendation 4: Address limited capacity to achieve best practices
We recommend Canada address its limited capacity to align border management with best practices by
increasing disincentives to travel abroad during the coming summer months. Increased vaccination
rates will understandably encourage increased mobility. There is considerable pent-up demand for
overseas travel and reports of bookings suggest substantial numbers plan to travel. However, at current
levels of international arrivals, it is impractical to implement known best practices to prevent importation
of VOCs through travel (i.e., 14-21 day hotel quarantine). Disincentives may include increasing the
length of mandatory hotel quarantine, extending hotel quarantines to arrivals by land, and additional
surcharges to cover screening and processing. Rationalizing land border crossings, and designating
remaining crossings for either essential and non-essential travellers, will create a further disincentive
and enhance capacity to apply stronger travel measures. Finally, technology-based tracking systems
should be considered to enable travellers to quarantine at home with enhanced enforcement.
Recommendation 5: Integrate border management across different levels of government
We recommend the adoption of an integrated approach to border management which deters nonessential travel, maximizes virus detection, and minimizes onward transmission linked to travel across
both national and interprovincial borders. While border management should ideally focus on
international borders, coordination and coherence across all government levels is critical, particularly
given periodic breaches in measures at the international border. When cases and new variants slip
through travel measures at the international border, domestic travel measures are required to prevent
further spread and impact in different regions of Canada. Provinces/territories and municipalities are not
administratively (or legally) designed to manage hard borders and are thus struggling to do so
individually with a few exceptions. Furthermore, variation in practice between provinces/territories
means varying degrees of effectiveness but also mixed messaging, confusion, and potentially
undermining public trust in official advisories and orders.
Recommendation 6: Apply travel measures near universally until better risk assessment available
We recommend near universal application of mandatory testing and quarantine measures until risk
assessment is strengthened. Evidence from best practice countries shows that border management
measures applied to all travellers, regardless of point of entry (land, air, sea), purpose of travel (essential
vs non-essential) or point of departure (e.g., hot spots), are most effective at reducing virus importation
and spread. Categories of exemptions should be re-evaluated based on risk assessment, allowing for
as few exemptions as possible under other criteria. Effective border management requires minimizing
differential treatment that results in loopholes, workarounds, and exemptions. Universal application also
builds public trust in border management and increases perceptions of fairness.
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Recommendation 7: Vaccinate small categories of travellers
We recommend that vaccination be offered immediately to certain remaining categories of travellers
that are unable to adhere to mandatory quarantine upon entry into Canada when carrying out their duties
(e.g., truck drivers, flight crews, sea crews). For these limited selected travellers, vaccination and then
rapid testing should be applied to manage public health risks from their travel. In this way, application
of travel measures will be risk-based rather than defined by employment status or other non-risk-based
criteria.
Recommendation 8: Lay the foundations for easing travel restrictions
We recommend that Canada’s border management be strengthened in ways that underpin the eventual
easing of travel restrictions. Mass vaccination within Canada and worldwide will enable risk assessment
of travellers based on immunity status. Testing and quarantine requirements would then be applied
based on proof of immunity through vaccination, proof of immunity through infection, or non-immunity.
Many countries are now negotiating potential systems of immunity certification for international travel.
Negotiations to re-open the Canada-US border are also expected in upcoming months. 21 Canada’s
participation will depend on building the capacity now to effectively administer new border management
requirements by air, land, and sea. Addressing key gaps described above is a critical component of
building this capacity. This will allow a risk-based approach for re-opening the border to selected
travellers that can be expanded over time. Without strengthening existing measures, the importation of
new infections including VOCs is likely to undermine vaccination gains, set back reopening and delay
economic recovery.

Pandemics and Borders Project

The Pandemics and Borders Project, funded by the New Frontiers in Research Fund for two years, is
analysing the effective use of cross-border measures by all countries during the COVID-19 pandemic.
Composed of researchers based at Simon Fraser University, University of Hong Kong and University of
Maryland, our international and multi-disciplinary team is conducting a diverse range of studies to
understand border management during the pandemic. These include analyses of a global public health
and social measures dataset; systematic reviews of available evidence of the effectiveness of crossborder measures; analyses of genomic sequencing data to identify potential impacts of travel
restrictions; and comparative case studies of decision-making.
For more information about the Pandemics and Borders Project, please contact Project Coordinator
Julianne Piper (julianne_piper@sfu.ca) or visit our website at: https://www.pandemics-borders.org/
References
1 Tupper P, Song Y, Mulberry N, Colijn C. Report: Vaccination and Reopening in Canada. Pre-Print, April 2021.
Simon Fraser University.
https://www.sfu.ca/content/dam/sfu/magpie/PDFs/vaccine_endgame_report_v1%20(2).pdf
2 Rabson M. Hundreds of travellers test positive for COVID-19 variants. CBC News, 28 April 2021.
https://www.cbc.ca/news/politics/covid-variants-quarantine-travellers-1.6006046
3 Thompson R, Hill E, Gog J. SARS-Cov-2 incidence and vaccine escape. Lancet Infectious Diseases 13 April
2021. https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00202-4/fulltext
4 Abu-Raddad L, Butt A. Effectiveness of the BNT162b2 Covid-19 Vaccine against the B.1.1.7 and B.1.351
Variants. New England Journal of Medicine 2021; May 5, 2021 DOI: 10.1056/NEJMc2104974
5 WHO. WHO Statement on the second meeting of the International Health Regulations (2005) Emergency
Committee regarding the outbreak of novel coronavirus (2019-nCoV). Geneva, 30 January 2020.
6 Russell T, Wu J, Clifford S, Edmunds J, Kucharski A, Jit M. et al. Effect of internationally imported cases on
internal spread of COVID-19: A mathematical modelling study. Lancet Infectious Diseases 2020; 6(1): e12-e20.
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(20)30263-2/fulltext
7 O’Toole A. et al. Tracking the international spread of SARS-CoV-2 lineages B.1.1.7 and B.1.351/501Y-V2.
https://virological.org/t/tracking-the-international-spread-of-sars-cov-2-lineages-b-1-1-7-and-b-1-351-501y-v2/592

6

Linka K, Peirlinck M, Sahli Costabal F, Kuhl E. Outbreak dynamics of COVID-19 in Europe and the effect of
travel measures. Computer Methods in Biomechanics and Biochemical Engineering 2020; 23(11): 710717.https://www.tandfonline.com/doi/pdf/10.1080/10255842.2020.1759560?needAccess=true
9 Haug N. et al. Ranking the effectiveness of worldwide COVID-19 government interventions. Nature Human
Behaviour 2020; https://www.nature.com/articles/s41562-020-01009-0
10 Grépin K, Worsnop C, Marion S, Piper J, Lee K. Evidence of the effectiveness of travel-related measures
during the early phase of the COVID-19 pandemic: a rapid systematic review. BMJ Global Health 2021; 6:
e004537. https://gh.bmj.com/content/bmjgh/6/3/e004537.full.pdf
11 Auditor General of Canada. COVID-19 Pandemic - Pandemic Preparedness, Surveillance and Border Control
Measures. Ottawa, March 2021. https://www.oag-bvg.gc.ca/internet/docs/parl_oag_202103_03_e.pdf
12 Jones R. At least 50,000 flight reservations have been cancelled since mandatory COVID-19 testing was
introduced. CBC News, 21 January 2021. https://www.cbc.ca/news/politics/travel-cancellations-preflight-testing1.5882560
13 Statistics Canada. International travellers entering or returning to Canada, by type of transport. Ottawa, 5 May
2021. DOI: https://doi.org/10.25318/2410004101-eng
14 Transport Canada. COVID-19 measures, updates, and guidance for aviation issued by Transport Canada. 30
April 2021. https://tc.canada.ca/en/initiatives/covid-19-measures-updates-guidance-issued-transportcanada/covid-19-measures-updates-guidance-aviation-issued-transport-canada
15 According to the World Economic Forum (WEF), transportation workers have the highest COVID-19 risk score
(75.7 out of an average 30.2) among 966 non-health jobs assessed. Flight attendants are more at risk from
COVID-19 than anyone else on a plane given the nature of their work. Lu M. These are the occupations with the
highest COVID-19 risk. World Economic Forum, 20 April 2020.
https://www.weforum.org/agenda/2020/04/occupations-highest-covid19-risk/
16 Leder K, Steffen R, Cramer J, Greenaway C. Risk Assessment in Travel Medicine: How to Obtain, Interpret,
and Use Risk Data for Informing Pre-Travel Advice. Journal of Travel Medicine 2015; 22(1): 13-20.
17 Lee K, Nicol AM. Why Canada doesn't know how many COVID-19 cases are linked to travel. The
Conversation, 1 February 2021. https://theconversation.com/why-canada-doesnt-know-how-many-covid-19cases-are-linked-to-travel-154321#comment_2443325
18 Lee K, Grépin K, Worsnop C, Marion S, Piper J, Song M. Managing borders during public health emergencies
of international concern: A proposed typology of cross-border health measures. Globalization and Health (in
press). https://www.researchsquare.com/article/rs-278629/v1
19 Armenski T, Sheahan B, Currie D, McKeown L. Crossing the border during the pandemic: 2020 in review.
Statistics Canada. 23 February 2021. https://bit.ly/3vMMymf
20 Tworek H, Beacock I, Ojo E. Democratic Health Communications during Covid-19: A RAPID Response.
Centre for the Study of Democratic Institutions, University of British Columbia, 14 November 2020.
21 Hwang P. When will the Canada-U.S. border reopen. CBC News, 5 May 2021.
https://www.cbc.ca/news/canada/ottawa/when-canada-us-border-reopen-1.6007645
8

7

