


Executive summary
—
Despite the travel restrictions in place over the last 20 months, the 
UK was one of the first countries to experience waves of COVID-19 
associated with new Variants of Concern (i.e. Alpha, Delta and Omicron). 
SAGE has previously noted that any new Variants of Concern that have 
a selective advantage will enter the UK at an early stage of their spread, 
unless travel to the UK is completely closed off. Therefore, there is a 
question about the role of air travel restrictions in limiting the importation 
of new Variants of Concern and minimising the disruption caused to 
individuals, the NHS, and the UK economy.

The peak will be delayed but not reduced

If travel restrictions are put in place on the same day that a 
variant is imported, they would not have an impact on limiting 
the peak of cases if booster doses have already been rolled 
out, and would only delay the peak by two to eight days.

There is a significant cost of 
travel restrictions to passengers 
and the UK economy of between  

 £8bn and £11bn  
 
for each additional year that 
travel restrictions are in place.2

1 Assuming passenger volumes are 80% of 2019 levels, using a Day 2 antigen test (relative to a five-day delay on Day 0). 
2 Oxera (2021), ‘Assessing the impact of recent international travel restrictions on the UK aviation sector and the wider economy’, prepared for MAG, 15 December.

There is unlikely to be a demonstrable benefit associated with introducing 
travel restrictions in response to new variants

Experience since the beginning of the pandemic indicates that it is difficult to 
identify a variant as a concern sufficiently quickly to be able to introduce travel 
restrictions that have an impact on the peak of cases.
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The peak can be delayed by one to six 
days, however the effectiveness of travel 
restrictions is further reduced when a 
variant is more infectious

If the introduction of travel restrictions is 
delayed by even five days—i.e. they are 
put in place on Day 6 rather than Day 
0—there is at most a one-day benefit to 
introducing such restrictions in terms of 
the trajectory of COVID infections.1

In addition, the more infectious the 
variant, the less benefit there is to 
introducing travel restrictions. 
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Introduction and general principles
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The UK has had extensive international travel restrictions in place since 
the start of the pandemic. These restrictions have changed over time—
from mandatory quarantine, to single antigen tests, to regimes requiring 
up to three tests for passengers arriving in the UK in order to prevent the 
spread of Variants of Concern (VOC). Despite the restrictions in place in 
late 2021, the UK had one of the earliest waves of Omicron.

In the UK, successive waves of COVID infections are being met with fewer 
domestic restrictions as a result of successful vaccination campaigns, 
natural immunity, and improved treatments such as antivirals. However, 
there is a reluctance to remove travel restrictions due to a concern about 
future VOC that may emerge.

To date, the travel restrictions that have been in place have created 
significant costs for passengers, the aviation sector, and the UK 
economy. Frequent changes in restrictions have also created uncertainty, 
contributing to a reduction in demand for air travel. The cost of the recent 
restrictions has been estimated at between £8bn and £11bn per year.1

It is in this context that Manchester Airports Group and Airlines UK 
have asked Oxera and Edge Health to consider the impact that travel 
restrictions could have on the importation of VOC and future waves of 
COVID-19. 

This analysis builds on previous analysis undertaken by Oxera and Edge 
Health over the last year.2 In particular, we have analysed a number of 
different scenarios to help consider:

•	 how travel restrictions affect the speed and peak of a new variant’s 
spread in the UK;

•	 the trigger points for bringing in, as well as removing, testing 
requirements to deal with new VOC—i.e. what is the critical point at 
which introducing travel restrictions could have an impact and at what 
point is there a critical mass of a VOC domestically such that travel 
restrictions are no longer relevant?

•	 the benefits of travel restrictions from a public health perspective 
compared with the costs they impose on the UK economy.

1 Oxera (2021), ‘Assessing the impact of recent international travel restrictions on the UK aviation sector and the wider economy’, prepared for MAG, 15 December.
2 For example, Edge Health and Oxera (2022), ‘Impact of travel restrictions on Omicron in the UK’, prepared for MAG, 5 January.
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A number of scenarios have been modelled to consider the impact of 
future air travel restrictions 

The modelling reflects the most likely outcomes over the next several 
months (i.e. short/medium-term scenarios) and represents scenarios 
where variants are more infectious than Omicron or are able to evade 
vaccines.

The modelling also considers a potential scenario for the longer term 
(i.e. longer-term scenario). In this scenario, less infectious variants could 
become relatively competitive. However, it is difficult to predict what 
will happen in the longer term (e.g. natural immunity could be greater, 
meaning even less infectious variants could become more competitive; 
or natural immunity could wane such that Omicron becomes competitive 
again). Therefore, it is important to consider the longer-term picture again 
as more data becomes available.

Each scenario has been modelled for:

•	 where booster doses have already been rolled out, and a sensitivity 
where booster programmes are being rolled out due to reductions in 
natural immunity;

•	 where traffic is back to 80% of 2019 levels, and a sensitivity with traffic 
at approximately 50% of 2019 levels.

 

Scenarios considered
Scenario

 

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Description of scenario

Short/medium term
 
Omicron +: variant slightly (1.25 times) more 
infectious than Omicron once 30% of the population 
has some natural immunity to Omicron 
 
Vaccine escape variant: same infectiousness as 
Omicron but twice the immune escape, and therefore 
an Rt 1.5 times more infectious than Omicron once 
30% of the population has some natural immunity to 
Omicron

Omicron ++: variant significantly (2.5 times) more 
infectious than Omicron once 30% of the population 
has some natural immunity to Omicron

Longer term

Omicron -: variant slightly (1.25 times) more 
infectious than Omicron once 43% of the population 
has some natural immunity to Omicron

Rt of scenario*

 

4.90

5.79

9.80

4.15

Travel restrictions modelled
 

(i) no passenger testing or 
quarantine

(ii) Day 2 antigen

(iii) Day 2 PCR
 
(iv) Day 2 PCR and 
pre-departure antigen

Note: * Rt when the variant is first seeded.
Source: Oxera and Edge Health.
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Where booster doses have already been rolled out.

Do air travel restrictions affect the size of the peak? 
— 
Once the booster vaccine is rolled out, introducing travel restrictions does 
not affect the size of the peak, relative to not having any restrictions. This 
is the case even when travel volumes are high.
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The sensitivity where the booster doses are being rolled out.

How do traffic levels impact the effectiveness of air travel restrictions? 
— 
If there is an ongoing vaccine roll-out (e.g. due to waning immunity), travel 
restrictions can help reduce the peak of cases and can delay the peak, 
particularly when travel volumes are high.
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Impact of delaying travel restrictions on the timing of the peak
 
As variants become more infectious, it becomes more difficult to impose 
travel restrictions that can have an impact on the peak of cases. The table 
below shows how the delay of the peak depends on the number of days it 
takes to put restrictions in place. For example, for Omicron +, if restrictions 
are put in place on Day 5 rather than Day 0, the peak would be delayed by 
one day rather than five days.

This shows the scenario where boosters have already been rolled out, 
travel volumes are high (i.e. 80% of 2019 levels), and there is Day 2 
antigen testing in place. Variants are ordered from least to most infectious. 
Similar trends are observed for other types of travel testing.

Day 0
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Impact of delay in implementing travel restrictions on peak cases, when 
boosters are being rolled out  
 
The figure below shows the impact of introducing travel restrictions (a Day 
2 antigen test) according to the delay from the first seeded case.
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Assumptions: travel volumes and air passenger prevalence

Model input

Median infectious 
days an air 
passenger spends 
in their destination

Air passenger 
volumes
 

 
 
 
Air passenger 
COVID-19 
prevalence
 
 
 
 
 
 

 
 
 
Percent of positive 
cases attributed to 
other variants

Value

3 days

48% of 2019/20 
volumes
80% of 2019/20 
volumes

Prevalence: 0.95%

November: 2.5%
December: 34%

Source

Oxera and Edge Health (2021), 
‘Effectiveness of dual-testing 
schemes for air passengers’. 
For LSHTM’s work see: Clifford 
et al. (2020), ‘Strategies to 
reduce the risk of SARS-
CoV-2 re-introduction from 
international travellers’, 
25 July.
 
https://www.caa.co.uk/Data-
and-analysis/UK-aviation-
market/Airports/Datasets/
UK-Airport-data/Airport-
data-2021-10/

https://www.gov.uk/government/
publications/weekly-statistics-
for-nhs-test-and-trace-england-
2-to-8-december-2021

https://www.gov.uk/government/
publications/weekly-statistics-
for-nhs-test-and-trace-england-
2-to-8-december-2021

Description

Without quarantine and testing schemes, when a 
passenger is infected in another country, they will 
spend some of their infectious days in their country of 
departure and some in their country of arrival. Using a 
simulation model based on a paper from LSHTM, we 
estimated that the median number of infectious days 
that a passenger will spend in their country of arrival is 
3.   

 
We use publicly available data on passenger volumes 
from the CAA for November–March to approximate 
future air traffic volumes. We model two scenarios: 48% 
of 2019/20 volumes and 80% of 2019/20 volumes. We 
assume that most passengers are completing round 
trips, so passenger volumes are divided by two to get 
inbound passengers. 
 
 
To recreate future fictional scenarios that are 
comparable 
to Omicron, we model future VOC (Omicron -, 
Omicron +, Omicron ++, Vaccine escape variant) 
assuming that the prevalence is the same as Omicron 
was towards the beginning of the wave. 
Omicron assumptions: We use UK government 
Test-and-Trace data available up to 13 December to 
approximate potential future air passenger prevalence. 
We conservatively use prevalence in mid-October, 
before the government moved to Day 2 antigen testing. 

 
Omicron -, Omicron +, Omicron ++ and the vaccine 
escape variant are assumed to be the same as Omicron 
in proportion of total positive cases in air passengers 
towards the beginning of the wave. 
Omicron assumptions: No Omicron variants were 
detected via travel testing and sequencing between 
the 4th-24th of November, based on a sample of 2208 
positive test results. We therefore conservatively 
assume that the proportion of omicron cases of total 
positive cases is on the upper end of the Wilson score 
99% confidence interval. (We also conservatively 
assume that Test-and-Trace only begun sequencing 
for Omicron when it was designated a variant under 
investigation on the 21st of November 2021). 










