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Outdoor worker exposure in London

“  It worries me, standing all 
day next to a busy road while 
I wait to get my interview. I 
do think about air pollution. 
I’m breathing it in all day.”

 Journalist, London
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This is the first report 
based on exposure data 
collected by Canairy, 
British Safety Council’s air 
pollution app for outdoor 
work. Since its launch 
in March 2019 we have 
received various responses 
from industry. For some its 
use exposed an issue they 
would prefer to stay hidden; 
for others an opportunity 
to get to grips with an 
emerging health risk for 
people working in our urban 
environment.

Summary

Outdoor workers are, according to 

the UN, an at-risk group from the 

dangers of ambient air pollution. Yet 

the occupational dimension of ambient 

air pollution is little discussed. Inertia 

is preventing any of the major players, 

whether Government, regulators, 

employers or researchers, from doing 

enough to understand and protect this 

group of workers. 

Time to Breathe has been challenging 

this inertia since March 2019. Canairy, a 

free mobile app built by experts at King’s 

College London, was launched as part 

of the campaign to better understand 

pollution exposure faced by thousands 

of outdoor workers in London. This is 

the first report based on Canairy’s data, 

collected with the participation of 92 of 

London’s workers over six months and 

from a range of job types. I am grateful 

to Andrew Grieve of King’s College 

London’s Environment Research Group 

for his analysis and insights into the 

meaning behind the numbers. 

Overall, the analysis tells us that outdoor 

workers in this trial are, on average, 

exposed to levels of pollution above 

WHO annual guidelines, sometimes by 

as much as 60%. Crucially, they are also 

exposed to levels above what an ‘average 

Londoner’ is exposed to. We can see 

from the analysis that higher exposures 

tend to occur on London’s trunk roads. 

Many Londoners can avoid such 

inhospitable places but for thousands  

of outdoor workers, it is their workplace.

Our work with Canairy has also alerted 

us to the disparities of information 

across the country. It shouldn’t be the 

case that London alone has sufficiently 

detailed pollution information to credibly 

run an app like Canairy. This data 

inequality drives health inequality and 

must end. If we all have a right to clean 

air then we all have a right to information 

about our air. The Government must 

provide adequate funding for monitoring 

and modelling of the whole UK. 

I hope that British Safety Council 

members and organisations who employ 

outdoor workers, trade unions and 

others interested in workplace health, 

will be encouraged by the report’s 

insights to protect their workforce and 

press for change, wherever they are. 

Please get in touch if you would like to 

work with us to collect data and join 

Time to Breathe. 

Matthew Holder

Head of campaigns

British Safety Council
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Time to Breathe

The British Safety Council launched 

Time to Breathe in March 2019.  

The campaign is: 

•  Offering a free app Canairy to 

give workers and employers 

information about air pollution 

exposure, as well as provide 

free resources such as posters

•  Calling for improved 

understanding of the health 

impacts on outdoor workers 

and for improved monitoring 

and alerts across the UK

•  Lobbying for better protections 

by Government and regulator 

as well as for a legally binding 

commitment to meet World 

Health Organization (WHO) 

guideline levels for particulate 

matter pollution by 2030.

“   We do not believe that poor health, 
safety or wellbeing is inevitable in the 
face of enormous socio-economic or 
environmental pressures. Our campaigns 
start from the premise that with evidence, 
change is possible.”

  Matthew Holder, Head of campaigns
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“  On average, most people spend 90% 
of their time indoors, at home or at 
work. Not outdoor workers. Street 
cleaners, telecom engineers, teachers 
at the school gate, traffic police, cycle 
couriers or construction workers, 
breathing invisible air pollution day-in, 
day-out is a normal part of the job.”



We saw research in 2019 by Hubbub 

that tracked minute-by-minute 

exposure to ‘black carbon’ (a fine 

particulate associated with traffic) of one 

construction site engineer. He worked at 

a construction site in Kings Cross and the 

study found that his average exposure 

at the site was up to 6 times the level  

of office workers in the same study. 

The British Safety Council and King’s 

College London have created Canairy, 

a free mobile app, that harnesses 

London’s world leading emissions data 

and technologies to provide accurate, 

timely information about an individual’s 

exposure while working outdoors.

Canairy users can view their latest 

exposure every hour and see how it 

compares to WHO guidelines, accessing 

video tips on how to reduce the amount 

of pollution they breathe. Crucially, all 

this anonymised data is collected into 

a database in the form of averages per 

hour, as well as the time of location of a 

user’s highest exposure. It is this data the 

report has analysed. Anyone involved in 

the trial can request their data.

Pollution levels regularly exceed World 

Health Organisation (WHO) guidelines 

in many of our urban areas in the UK, 

including 40 towns and cities that 

are breaking levels for fine particle 

pollution. The UK was required to meet 

legal limits for emissions of nitrogen 

dioxide in 2010 and yet in many areas 

has failed to do so. 

It is in this environment that hundreds 

of thousands of workers across a 

range of occupations, from couriers 

to construction workers, spend their 

working lives, breathing in toxic air, day 

in and day out. In the words of the UN’s 

International Agency for Research on 

Cancer on the health risks associated 

with ambient air pollution: “people who 

are more exposed to pollution because 

of their jobs (e.g. traffic police, drivers, 

street sellers) are at increased risk.” 

Public health advice does recognise 

that some groups are more impacted 

by air pollution than others. Outdoor 

workers, though, are rarely identified for 

health advice, the subject of research 

or any action by the regulator HSE. This 

is surprising when you consider that a 

construction worker, a driver, courier or 

road cleaner, are all generally exposed for 

the longest periods to poor quality air. 

Each year in the UK, 
around 36,000 deaths are 
attributable to exposure 
to outdoor air pollution, 
according to a government 
report. It is associated with 
lung cancer, heart disease, 
strokes, reductions 
in cognition and can 
endanger unborn babies. 
In 2013, the International 
Agency for Research on 
Cancer (IARC) concluded 
that outdoor air pollution is 
carcinogenic to humans.

Outdoor work  
and air pollution:  
the issue 
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Data analysis  
by pollutant

Based on data captured 
between March and 
September 2019
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“   Outdoor workers are rarely identified for 
health advice. This is surprising when 
you consider that a construction worker, 
a driver, courier or road cleaner, are all 
generally exposed for the longest periods 
to poor quality air.”
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Based on data captured between March and September 2019.

Hourly Average Exposures

Pollution Testers Employees WHO annual 

guideline ug/m3*

NO2 31.5 43.5 40

PM2.5 12.6 13.8 10

PM10 23.3 25.9 20

Ozone 48.2 43.2 -

Maximum Exposures (averaged)

Pollution  Testers   Employees WHO annual 

guideline ug/m3*

NO2 46.41 65.60 40

PM2.5 14.02 15.73 10

PM10 23.27 31.68 20

Ozone 50.10 46.57 -

Data analysis: what we 
have learned about outdoor 
worker exposure so far

This is the first 
report based on data 
collected by Canairy. 
The results are based 
on the participation of 
92 Londoners over six 
months working in a 
range of job types.  
This cohort includes  
30 testers, mostly 
office based managers, 
and 62 employees who 
work outside. Where 
appropriate, the results 
compare exposures 
between ‘testers’  
and ‘employees’. 

*  WHO air quality guidelines are set according to health evidence and establish pollution levels 

designed to protect most of the population. Annual guidelines are designed to protect health over 

the long term against chronic and mostly irreversible adverse effects of air pollution. It is important 

to consider the WHO annual guidelines to appreciate the health risks to outdoor workers, given the 

long-term nature of their exposure to air pollution.
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One interesting, if anomalous, finding is 

ozone. Analysis shows that employees 

are exposed to over 10% less ozone 

than testers. This might be explained 

by the generally higher levels of ozone 

in the outer suburbs of London (and is 

lower where nitrogen dioxide is present) 

where proportionally more testers might 

work compared to workers. Further data 

collection is needed to confirm if this is a 

genuine trend.

Crucially though ‘employees’ are 

exposed to levels above what an 

‘average Londoner’ is exposed to (based 

on recent WHO research). For example, 

with PM2.5, those using Canairy are 

exposed to 13.8 ug/m3 on average every 

hour: if this continued throughout the 

year, this would represent an exposure 

nearly 15% above the average expected 

in London (12ug/m3).

Canairy also collects data about the 

user’s exposure to the highest levels of 

pollution within each hour. For example, 

the average of maximum exposures to 

nitrogen dioxide is over 60% above the 

WHO annual guideline. These can be 

short bursts of pollution and it’s possible 

to be briefly exposed to nitrogen dioxide 

above 200 ug/m3 and for the user’s 

average exposure to be well below that 

level. Though there is little research into 

the health impacts of such high but brief 

exposures and with concern about the 

impact of short-term exposure on the 

London Underground, this is a subject of 

high and growing interest.

We can see from the analysis that higher 

exposures tend to occur on trunk roads. 

For example, maximum exposures 

to nitrogen dioxide were recorded at 

3.50pm on the Hammersmith Flyover 

(245ug/m3), 17th July 2019. Many 

Londoners can avoid such infrastructure 

but these places are workplaces to 

thousands of outdoor workers. Policy-

makers must not think they can ‘solve’ 

the pollution problem by confining it to 

such inhospitable places.

Yet this study is a small sample and to 

get a more accurate and credible record 

of exposures at the roadside will need 

far more outdoor workers using the app 

in all parts of London. 

We call upon all London-based 

employers of outdoor workers to use 

Canairy. The technology now exists and 

we need as many users as possible to 

drive interventions to protect the health 

of outdoor workers.

Overall, we can see workers (‘employees’) 

in this trial exposed to levels of particulate 

matter and nitrogen dioxide above WHO 

annual guideline levels while at work. For 

example, workers are exposed to levels 

of PM2.5 32% higher than the annual 

WHO guideline (10 ug/m3). 

The exposure of employees is also 

frequently above the WHO Guidelines. 

76% were exposed to air above WHO 

annual guidelines for PM2.5 and some 

48% were also exposed to nitrogen 

dioxide levels above WHO thresholds.

The ‘testers’ were mostly drawn 

from managers, including health, 

safety, wellbeing and sustainability 

professionals. Comparing the two 

groups generally indicates the 

differences of exposure faced by ‘blue 

collar’ (‘employees’) compared to ‘white 

collar’ (‘testers’) workers. It is assumed 

that in most cases ‘testers’ will be 

working at a distance from the most 

polluted parts of London and this can be 

seen, for example with nitrogen dioxide 

where the hourly average exposure of 

‘employees’ is 38% higher than ‘testers.’ 

“    Workers in this trial are exposed 
to levels of PM2.5 32% higher 
than the annual WHO guideline.”
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“    Our business has hundreds of 
people working in and around traffic. 
It’s vital that we have accurate 
and credible information about the 
exposure of our workforce to assess 
and reduce the risks they face.”

 Employer, London



“   48% of all records 
show that worker 
exposure is above 
the WHO annual 
guideline for 
nitrogen dioxide.”

There is good evidence 
that nitrogen dioxide is 
harmful to health. NO

2
 can 

increase symptoms of 
bronchitis and asthma, as 
well as lead to respiratory 
infections and reduced 
lung function and growth. 
Evidence also suggests that 
NO

2
 may be responsible 

for a large disease 
burden, with exposure 
linked to premature 
mortality and morbidity 
from cardiovascular and 
respiratory diseases. 

Nitrogen 
dioxide

Hourly average exposure 

Canairy collects hourly emissions data 

and gives an average reading of the 

user’s exposure for each hour. 

Based on 1801 hourly records from 

the outdoor workers taking part in the 

trial (employees), the data shows the 

following results:

• The average of all the hourly recordings 

in the study was 43.5 ug/m3

• The highest hourly reading in the 

study was 157.8 ug/m3 24th April 2019

• 48% of all users were exposed to 

above the WHO annual guideline at 

40 ug/m3.

On the basis of exposure during 

working hours, the hourly average 

exposure of users is 9% above the 

WHO annual guidelines. 

By grouping levels of exposure, we can 

see that people are most frequently 

exposed to a range of 31-36 ug/m3 

in an hour. This is close to the WHO 

annual guideline and given the average 

9% exceedance, both are an indicator 

of the degree of long-term exposure 

that can cause health problems. 

Further, the highest hourly average 

of 157.8 ug/m3 is 4 times the annual 

guideline and though an outlier, 

indicates the degree of ambient 

exposure that is possible in London.  

Seasonal influences

It’s important to remember that this 

sample is mostly from the summer when 

NO
2
 is at its lowest. This graph (below) 

shows 10 years of aggregated NO
2
 data 

from a background station in London.

Figure 1
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Maximum exposures

Canairy collects data on the highest 

level of exposure within each hour, 

providing information about the time  

and location of this exposure. 

Based on 1801 hourly records, the data 

showed the following results: 

• The average of all the maximum 

exposures taken during the study  

was 65.6 ug/m3

• The highest exposure recorded 

during the study was 254 ug/m3, 

Hammersmith Flyover on 17th July 

2019, 3.50pm.

On the basis of exposure during working 

hours, the average of the highest 

exposures is 64% above the WHO 

annual guidelines. Clearly these are 

short lived but there seem to be health 

implications from short term exposure, 

even if its impact is poorly understood. 

They can include illnesses such as 

pneumonia or bronchitis, irritation to the 

nose, throat, eyes, or skin. 

By grouping levels of exposure,  

we can see that people are most 

frequently exposed to a range of 36-46 

ug/m3 (see Figure 5, page 13). This is 

above the WHO annual guideline and 

given the average 64% exceedance, 

both are an indicator of the potential for 

health concerns. 

Further, the highest hourly maximum 

exposure of 254 ug/m3 is over 6 times the 

annual guideline and though this (like the 

hourly average highest) is an outlier, this 

does indicate the extremes of exposure 

possible in London.

The graphs show that Canairy users 

were experiencing high levels of 

pollution on 18th April 2019. This is 

validated by records from the London 

Air Quality  Network (LAQN) on the 

same date.

Figure 2

“   The highest hourly maximum exposure 
of 254 ug/m3 is over 6 times the annual 
guideline, indicating the extremes of 
exposure possible in London.”
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“   It is important to remember 
that each bar in these graphs 
represents the pollution that an 
actual person has breathed in.”

  Andrew Grieve, Senior Air Quality Analyst, 
King’s College London

Nitrogen 
dioxide
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Figure 3: Time series showing NO
2
 hourly average for employees

Figure 5: Histogram showing NO
2
 maximum exposures for employees

Time 2019 (sample)

u
g

/m
3

65.6

40 (WHO)

Figure 4: Time series showing NO
2
 maximum exposures for employees
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PM2.5

WHO: 
10 ug/m3 annual guideline 
25 ug/m3 24 hour guideline 

Particulate matter 
(PM) is capable of 
penetrating deep into 
lung passageways and 
entering the bloodstream 
causing cardiovascular, 
cerebrovascular and 
respiratory impacts. In 
2013, it was classified as 
a cause of lung cancer 
by WHO’s International 
Agency for Research on 
Cancer (IARC). It is also 
the most widely used 
indicator to assess the 
health effects of exposure 
to ambient air pollution. 

A government committee1 has expressed 

the view that the best estimate of the 

chronic health impacts of PM2.5 was a 

6% increase in death rates per 10 ug/m3. 

Crucially, no wholly safe level of PM2.5 

exposure has been identified.

Hourly average exposures

Canairy collects hourly emissions data 

and gives an average reading of the 

user’s exposure for each hour. It also 

collects maximum exposures within 

each hour at work.

Based on 1799 hourly records from 

the outdoor workers taking part in the 

trial (employees), the data showed the 

following results:

• The average of all the hourly 

recordings in the study was 13.8 

ug/m3, nearly 40% above the WHO 

annual guideline 

• Over 76% of the hourly records were 

above the WHO annual guideline at 

10 ug/m3.

1  Fine Particulate Matter (PM2.5) in the UK. Air Quality Expert Group, 2012.  

https://uk-air.defra.gov.uk/assets/documents/reports/cat11/1212141150_AQEG_Fine_Particulate_Matter_in_the_UK.pdf

Crucially, participants in the trial are also 

exposed to levels above an ‘average 

Londoner,’ based on WHO Air Quality 

report for 2018. For example, the average 

exposure of workers using Canairy to 

PM2.5 is assessed at nearly 15% above 

the annual mean for Londoners.

This is concerning as PM2.5 is relatively 

uniform across the city when, for 

example, comparing differences 

between roadside to background 

levels of nitrogen dioxide. Within this 

broader uniformity, workers in this trial 

are consistently working in areas and 

at certain times in the day where their 

exposure is higher than an average 

Londoner should expect to face.

By grouping levels of exposure, we can 

see that people are most frequently 

exposed to a range of 14.8–16.7 ug/3. 

This is over 45% above the WHO annual 

guideline and given the average 40% 

exceedance, both are an indicator of the 

degree of long-term exposure that can 

cause health problems. 

Particulate 
matter

“   The average exposure of 
workers to PM2.5 is nearly 
40% above the WHO 
annual guideline.”
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By grouping levels of maximum 

exposure, we can see that people are 

most frequently exposed to a range of 

15-16 ug/m3 (see Page 17, Fig. 9). This is 

above the WHO annual guideline and 

given the average 40% exceedance, 

both are an indicator of the potential for 

health concerns.

Further, the highest hourly maximum 

exposure of 68 ug/m3 is over 6 times 

the annual guideline. Though this is an 

outlier, this does indicate the extremes 

of exposure possible in London.

Maximum exposures

Canairy collects data on the highest 

level of exposure within each hour, 

providing information about the time and 

location of this exposure (see Fig. 6).

Based on 1799 hourly records, the data 

showed the following results:

• The average of maximum exposures 

captured by the study was 15.7 ug/m3

• The highest exposure to PM2.5 

recorded during the study was  

68 ug/m3, Marylebone Road,  

18th April at 6.05am.

On the basis of exposure during working 

hours, the average of the highest 

exposures is 44% above the WHO 

annual guidelines. Clearly these are 

short lived but there seem to be health 

implications from short term exposure, 

even if its impact is poorly understood.

“  We can see that workers are most 
frequently exposed to a range of  
15-16 ug/m3.”

Figure 6
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PM2.5 “  Workers in this study are 
consistently exposed to levels 
of air pollution higher than 
an average Londoner should 
expect to face.”
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Figure 7: Time series showing PM2.5 hourly average for employees

Figure 8: Time series showing PM2.5 maximum exposures for employees
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Figure 9: Histogram showing PM2.5 maximum exposures for employees
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Hourly average exposure

Canairy calculates a user’s average 

exposure for each hour. It also calculates 

maximum exposures within each hour 

at work.

Based on 1802 hourly records, the data 

showed the following results:

• The average of all the hourly 

recordings in the study was  

26 ug/m3, over 25% above the  

WHO annual guideline

• The highest recording of an hourly 

average in the study was 173 ug/m3

• 82% of all the records showed 

exposures above 20 ug/m3,  

the WHO annual guideline. 

Crucially, participants in the trial are 

also exposed to levels of PM10 above 

an ‘average Londoner,’ based on WHO 

Air Quality report for 20182. For London, 

the annual mean exposure to PM10 is 

estimated at 23 ug/m3. The average 

exposure of workers using Canairy to 

PM10 is assessed at nearly 15% above this.

2  WHO Global Ambient Air Quality Database (update 2018). 

www.who.int/airpollution/data/cities/en

Particles smaller than about 10 

micrometers, are referred to as PM10 

and can settle in the airway, deep in 

the lungs and cause health problems. 

Larger particles are generally filtered in 

the nose and throat and are less of a risk 

to health. The health effects of particle 

air pollution have been widely studied, 

and include premature death and the 

worsening of heart and lung disease, 

often increasing admissions to hospitals.

PM10

WHO: 
20 ug/m3 annual guideline 
50 ug/m3 24 hour guideline  

Particulate 
matter

“  82% of all the 
records showed 
exposures 
above 20 ug/
m3, the WHO 
annual guideline 
for PM10.”
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This is concerning as PM10 is relatively 

uniform across the city when, for 

example, comparing differences 

between roadside to background 

levels of nitrogen dioxide. Within this 

broader uniformity, workers in this trial 

are consistently working in areas and 

at certain times in the day where their 

exposure is higher than an average 

Londoner should expect to face.

By grouping levels of exposure  

(see Fig. 12, page 21), we can see that 

people are most frequently exposed to 

a range of 24–27 ug/3. This is up to 30% 

above the WHO annual guideline and 

given the average 25% exceedance, 

both are an indicator of the degree of 

long-term exposure that can cause 

health problems. 

Maximum exposures

Canairy collects data on the highest 

level of exposure within each hour, 

providing information about the time  

and location of this exposure.

Based on 1802 hourly records, the data 

showed the following results:

• The average of maximum exposures 

captured by the study was 32 ug/m3

• The highest exposure to PM10 

recorded during the study was 

623 ug/m3. This was taken on the 

Marylebone Road between Baker 

Street and Great Portland Street, 20th 

August at 1.30pm.

On the basis of exposure during working 

hours, at 32 ug/m3 the average of the 

highest exposures is over 45% above the 

WHO annual guidelines. Clearly these are 

short lived but there seem to be health 

implications from short term exposure, 

even if its impact is poorly understood.

By grouping levels of maximum 

exposure, we can see that people are 

most frequently exposed to a range 

of 23–28 ug/3. This is above the WHO 

annual guideline and given the average 

25% exceedance, both are an indicator 

of the potential for health concerns.

Further, the highest hourly maximum 

exposure of 623 ug/m3 is 30 times the 

annual guideline and over 12 times the 

24-hour guideline. Though this is an 

outlier, this does indicate the extremes 

of exposure possible in London.

“  The highest maximum exposure 
recorded was 623 ug/m3,  
30 times the WHO guideline.”
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PM10
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Figure 10: Time series showing PM10 hourly average for employees

Figure 11: Time series showing PM10 maximum exposures for employees
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Figure 12: Histogram showing PM10 maximum exposures for employees
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Ozone

High levels of ozone 
can irritate and inflame 
the lungs. It can also 
irritate the eyes, nose 
and throat, which can 
lead to cough and chest 
discomfort. Inflammation 
and narrowing of 
the airways leads to 
increased sensitivity to 
cold air and exercise. 
In sensitive individuals 
such as asthmatics, 
ozone pollution episodes 
can make breathing 
difficulties worse.

The WHO does not provide an annual 

guideline for ozone. According to the 

WHO: “there is some evidence that 

long-term exposure to ozone may have 

chronic effects but it is not sufficient to 

recommend an annual guideline.”3

High levels of ozone can irritate and 

inflame the lungs. It can also irritate 

the eyes, nose and throat, which can 

lead to cough and chest discomfort. 

Inflammation and narrowing of the 

airways leads to increased sensitivity 

to cold air and exercise. In sensitive 

individuals such as asthmatics, ozone 

pollution episodes can make breathing 

difficulties worse. A recent US study 

found that with increased levels of ozone, 

there was an increase in emphysema 

roughly the equivalent of smoking a 

pack of cigarettes a day for 29 years.4

Almost no ozone is directly emitted by 

human activities, but it is normally formed 

when other pollutants, including nitrogen 

dioxide, react in sunlight. Therefore, on 

sunny days in polluted air concentrations 

of ozone can increase leading, in severe 

cases, to ‘summertime smog.’  

The south-east of England often has 

the highest concentrations of ozone 

in the UK, mostly because it is close 

to European pollution sources. Ozone 

pollution tends to be highest in the 

countryside and in suburbs, away 

from central London. This is because 

certain pollutants like NO2 that are 

more prevalent in urban areas “mop up” 

ground level ozone, thus reducing its 

concentration.

Hourly average exposures

Based on 1307 hourly records, the data 

showed the following results:

• The average of all the hourly 

recordings in the study was 43 ug/

m3, over 70% below above the WHO 

annual guideline

• The highest recording of an hourly 

average in the study was 127 ug/m3

• There were only 12 records with an 

hourly average over 100 ug/m3, all of 

them on the 27th August 2019 during 

an Ozone episode.

3  WHO Air Quality Guidelines 2005. 

https://apps.who.int/iris/bitstream/handle/10665/69477/WHO_SDE_PHE_OEH_06.02_eng.pdf;jsessionid=BFD81CE45D896DD906615F5D65AAFB8C?sequence=1

4  Association Between Long-term Exposure to Ambient Air Pollution and Change in Quantitatively Assessed Emphysema and Lung Function.  

www.greencarcongress.com/2019/08/20190815-jama.html

WHO: 
100 ug/m3 8-hour guideline 

24    www.britsafe.org/timetobreathe Outdoor worker exposure in London



Maximum exposures

Based on 1307 hourly records, the  

data showed the following results:

• The average of maximum exposures 

captured by the study was 46.6 ug/m3

• The highest exposure to ozone 

recorded during the study was  

140 ug/m3

• By grouping levels of maximum 

exposure we can see that people are 

most frequently exposed to a range  

of 35–40 ug/m3

Ozone: a rising risk

The ozone story, based on data 

collected by Canairy, is positive with 

people generally exposed to below 

WHO guideline levels. A note of caution 

though. The workers trialling Canairy 

have tended to work in Central London 

and near its major roads. We already 

know that ozone levels are higher in the 

suburbs and countryside where there 

are many people, for example, working 

in parks and open spaces. 

Secondly, the UK climate change trend 

for the 21st Century shows an increased 

chance of warmer, wetter winters and 

hotter, drier summers along with an 

increase in the frequency and intensity of 

extremes.5 All the top ten warmest years 

for the UK, in the series from 1884, have 

occurred since 2002, with the highest 

summer temperature officially recorded 

in Cambridge at 38.7 °C on 2 July 2019.

With increasing risk of extreme 

temperatures in the UK, without 

reductions in emissions of air pollution 

there is an increasing risk of higher 

ozone concentrations, impacting on 

health. Data on future climate scenarios 

will need to be factored in when 

assessing ozone levels and used for 

decisions relating to outdoor work.

We should also remember that, 

currently, the WHO does not provide an 

annual guideline for ozone and it is 15 

years since its advice noted evidence 

that long-term exposure to ozone may 

have chronic effects.

5  UK Climate Projections; Met Office, Defra, BEIS, EA, September 2019. 

www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp-headline-findings-v2.pdf

“  With increased incidence of extreme 
temperatures in the UK, without 
reductions in emissions of air pollution 
there is an increasing risk of higher ozone 
concentrations, impacting on health.”
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“   One in 16 deaths in cities in south eastern 
England such as Slough or London are linked 
to PM2.5. We can see from the analysis that 
higher exposures tend to occur on London’s 
trunk roads. Many Londoners can avoid such 
inhospitable places but for thousands of 
outdoor workers, it is their workplace.”
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London does, though, have very detailed 

emissions data, based on a mixture of 

measurement and modelling. Pollution 

levels are measured on an hourly basis 

by over 100 monitoring stations across 

London, known as the London Air 

Quality Network (LAQN). However, until 

there is a monitoring station on every 

street corner, detail about pollution 

levels across the city are modelled 

based on highly credible emissions data 

from transport, construction, industry 

and on the weather.

The British Safety Council and the 

Environmental Research Group at 

King’s College London created Canairy 

to harness this world-leading data 

and, for the first time, use such data 

to provide information about exposure 

to air pollution while at work. As a free 

app, Canairy has the potential to provide 

trustworthy information at a large scale 

for the benefits of worker health. 

Canairy works by drawing on raw real-

time emissions data and its unique 

software calculates the user’s exposure 

to the main pollutants of nitrogen dioxide, 

particulate matter (PM2.5 and PM10) and 

ozone for the duration they work. 

If, for example, the app is reading data 

from the user’s phone at 10am, a new 

exposure reading will then be taken at 

11am and it will calculate their exposure. 

These calculations are quite simple if 

a worker on a construction site stayed 

within one grid cell for the whole hour 

(Fig. 14). For a park or traffic warden who 

is moving consistently across London, 

Canairy will be based on readings which 

take a mean of all the grid cells s/he 

went through in the hour to calculate the 

total exposure (Fig. 13). 

Though breathing poor 
air quality might seem an 
inevitability, there are more 
choices on how to reduce 
peoples’ exposure than are 
apparent. We can see from 
these results that pollution 
varies widely, spatially and 
temporally, across the urban 
environment. However, most 
mapping technologies that 
track pollution emissions 
provide general information 
that can conceal this 
variability and don’t give 
users much choice about 
avoiding the worst. 

Canairy: the world’s  
first pollution mobile  
app for outdoor work
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Workers can view their exposure every 

hour over the course of a day and see 

how it compares to WHO guidelines. 

Canairy offers users access to 

information about pollution and video tips 

on how to reduce personal exposure.

All this exposure data produced by 

Canairy is anonymised and stored in a 

joint British Safety Council/King’s College 

London database. This database is 

building a picture of the precise levels 

of exposure faced by outdoor workers, 

the places in London and the times 

when workers are most exposed. 

Where possible, the data is linked to 

an employer so they can gain insights 

into the exposure of their workforce – 

including were and when it happens – 

enabling them to reduce how much poor 

quality air they breathe and do more to 

protect their health. 

“  Facilitated by new, especially mobile, 
technologies, there has been a recent 
growth in citizen science.”

  Prof Dame Sally C Davies, Chief Medical Officer,  
Health Impacts of all pollution – what do we know?

Figure 13: A worker moves through London’s grid cells 
between 10 and 11am.

Figure 14: London pollution map showing a static worker.

“   Outdoor workers are one of the sectors that we haven’t 
touched. They spend a lot of their time in the ambient 
environment, and if that’s in a busy city, they are getting 
exposed to pollution on a regular basis. The app we have 
built for British Safety Council is a world’s first.”

  Professor Frank Kelly, Director, Environmental Research Group,  
King’s College London
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This does not have to be the case. 

Breathing poor quality air might seem 

an inevitability given how widespread 

the problem is. But with a focus on 

sustainability and the wellbeing of staff, 

organisations can take steps to reduce 

people’s exposure to air pollution. 

Further, with improved measurement of 

air pollution across the UK, people and 

organisations will have more choices on 

how to reduce exposure.

The campaign in 2020 will:

• Promote wider use of Canairy in 

London. Currently, only a small 

proportion of London’s outdoor 

workers has access to information 

about their exposure. We need more 

data collection from more outdoor 

workers to truly reflect what is going 

on and build a more comprehensive 

coverage of exposure.

• Launch a Steering Group of health 

and sustainability leaders to issue a 

pledge and develop guidelines for 

organisations and individuals on how 

to reduce exposure. We will also work 

with trade unions to ensure worker 

representatives have information to 

collaborate in this process.

• Engage in political ‘lobbying’ calling 

for more support from Government 

and regulators on certain key issues. 

For example:

 – Better, detailed and  local daily 

information on air quality across 

the UK, based on both pollution 

monitoring and modelling

 – Pollution alerts that specifically 

offer advice to employers about 

protecting their workers’ health

 – Cohort studies into the impact  

of pollution on the health of 

outdoor workers

 – Government to ensure a level 

playing field so organisations that 

act to reduce worker exposure  

are not penalised

 – Call for a legally binding 

commitment to meet World 

Health Organisation (WHO) 

guideline levels for particulate 

matter pollution by 2030.

• Launch a Time to Breathe publicity 

stunt in Manchester to drive change 

across the UK. Tackling pollution 

starts with measurement and, 

with WHO estimating that Greater 

Manchester is the second most 

exposed council in England, the 

theme of the event will be about 

the right to know about the air you 

breathe. This means investing in 

improved data collection across the 

UK, for example building a pollution 

model to match London.

Time to Breathe in 
2020 and beyond

The British Safety Council 
launched Time to Breathe  
to demand change and 
protect outdoor workers. 
Clearly not enough 
has been done to both 
recognise and address the 
health risks and interests 
of this group, whether by 
Government, regulators, 
employers and others.

30    www.britsafe.org/timetobreathe Outdoor worker exposure in London



Outdoor worker exposure in London



British Safety Council
70 Chancellors Road 
London W6 9RS  
United Kingdom

T +44 (0)20 8741 1231
E ask@britsafe.org

 britsafe.org
 /britishsafetycouncil 
 @britsafe 
 /company/british-safety-council
 youtube.com/britishsafetycouncil MPO194

No-one should  
be injured or made ill 
through their work.

Our mission is to keep people as safe and 

healthy as possible in their work through 

education and practical guidance. We 

look forward to working with you to 

achieve this goal.

If you have any enquiries or require 

further information, please do not 

hesitate to contact us.


