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Summary
exposure, which was significantly less
when travelling on back routes, away from
busy roads. The monitors also revealed
high concentrations of particulates on the
London Underground, with deeper lines
being more polluted than lines closer to
the surface.

Public Health England has classified
outdoor air quality as the largest
environmental risk to public health in the
UK (PHE, 2018). Despite growing evidence
on health impacts, we’re still living in
polluted towns and cities – many of
which exceed World Health Organisation
guidelines and EU legal limits. Whilst
large static monitoring stations provide
highly accurate data about general levels
of pollution in the air, our understanding
of exposure at an individual level is still
limited. In addition, air pollution is an
invisible issue making it hard for the public
to grasp.

The experiences of the participants
were shared as part of the Air We Share
campaign (www.airweshare.co.uk). The
campaign is an example of how personal
air quality monitoring can be used as a
powerful public engagement tool, making
the issue of air pollution more tangible and
relevant to people’s daily lives.

The Air We Share personal monitoring
project aimed to address this by building
exposure profiles of a diverse range of
Londoners, revealing when and where
individuals are most exposed, then use
their personal data and stories as part
of a wider communications campaign.
Ten Londoners, each with different
occupations, backgrounds and travel
routines, were given portable air pollution
monitors to carry with them for one week.
This included a school pupil, a college
student, a construction worker, an innercity HGV driver, a gas safe engineer, a city
cyclist, a doctor, an office worker, a runner
and a retired librarian.

The Air We Share aims to
spark greater debate about the
quality of the air we breathe,
inspiring people to join together
to galvanise practical action on
air pollution at all levels. It is a
collaborative campaign led by
Hubbub in partnership with King’s
College London and a range
of businesses.

Funders of the Spring 2019 Air We Share
campaign include Investec, Grosvenor,
Bunzl, Kingfisher, First Mile and Innogy
eMobility.

The findings revealed an enormous
variation in personal exposures.
Participants’ experiences were diverse and
unique. The HGV driver had the highest
cumulative pollution exposure, followed
by the outdoor worker. Participants
who walked and cycled had the lowest
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Introduction
The issue

from nitrogen dioxide. For each week lived
in London this is an hour and a half life loss
from particle pollution and nearly three
hours from nitrogen dioxide.

Public Health England has classified outdoor
air pollution as the largest environmental risk
to public health in the UK (PHE, 2018). The
pollutants of biggest current concern are
particulate matter (PM10, PM2.5) and the gas
nitrogen dioxide (NO2).

Whilst the focus is often on compliance with
limit values, the World Health Organisation
has also stated that there is also ‘no known
safe level for exposure to particulate matter’
(WHO, 2018), suggesting that any level of
exposure could have a health impact and
there should therefore be a continuous drive
towards reduction.

Health research is increasingly showing
how air pollution can affect all organs of the
body across the course of a lifetime. Recent
revelations include links to reduced cognitive
abilities, diabetes and the first direct
evidence of pollution particles in mother’s
placentas (Carrington, 2018). It has been
estimated that the total burden of outdoor
air pollution (PM2.5 and NO2) is equal to
28,000 to 36,000 early deaths each year
(COMEAP, 2018).

The challenge
When it comes to looking at individual
impacts of air pollution there is both a
scientific challenge and a communications
challenge. From a scientific perspective our
understanding of exposure at an individual
level is still limited. Most air quality data
comes from static monitoring stations, which
keep track of overall ambient levels and
enable us to see how we’re doing against
legal limit values. From a communications
perspective, air pollution is an invisible
issue making it hard for the general public
to grasp. Recent public polling revealed
knowledge gaps and confusion around both
exposure and impacts (Censuswide, 2019).

The Mayor of London’s
own research shows that
95% of Londoners live in
areas that exceed WHO
guidelines for PM2.5 by
50% or more.

The purpose of the personal monitoring was
to build exposure profiles of a diverse range
of Londoners, seeing how, when and where
individuals are most exposed to particulate
air pollution. The aim was to use their
personal data and stories to communicate
the issue to a wider audience via the ‘Air

According to a King’s College London report
in 2015, ‘Understanding the Health Impacts
of Pollution in London’, the average Londoner
exposed to 2010 levels of pollution through
their lives could lose around nine months life
from particle pollution and up to 16 months
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We Share’ campaign. We wanted to see
if personal monitoring could be used as a
powerful engagement tool, by making the
issue more tangible, relatable and relevant to
people’s daily lives.

It is estimated that for each
week we live in London we
lose one and half hour’s
life from particle pollution,
and three hours life from
nitrogen dioxide.

Overground vs
Underground
It’s worth noting that the air quality monitors
used in this project track exposure to
particulates both above ground and during
Underground (Tube) travel. However, the
composition of particulates is different in
each setting. Above ground, the monitors
measure black carbon, highly correlated
with exposure to traffic-related-air-pollution
for which a substantial body of health
effects evidence exists. In Underground
environments the monitors will continue to
measure black carbon but will also detect
metal fragments, especially iron from
the wear of tracks, wheels and brakes.
These are registered by the instrument as
indistinguishable from black carbon.
The health effects of Underground pollution
are less well understood, however the
government advisory body COMEAP has
stated that “Given that there is strong
evidence that both long- and short-term
exposure to particle pollutants in ambient air
are harmful to health, it is likely that there is
some health risk associated with exposure to
underground PM” (COMEAP, 2019).
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Our aim
To build exposure profiles of a
diverse range of Londoners to better
understand how, when and where
they are most exposure to poor
air quality - and use their
experiences as part of the
Air We Share campaign.
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What we did
Recruitment

Personal monitoring

Data analysis

We promoted the opportunity to take part
in the research via campaign funding
partners and existing networks. We chose
people of diverse ages, occupations and
routines so we could build a broad range
of exposure profiles.

The personal monitors were carried by
participants for one week, as they went
about their normal day-to-day routines.
Monitoring for one week enabled us to
capture routes more than once, and for
participants to change some aspect of
their journey to provide a comparison.
Participants kept a detailed diary in order
for their pollution data to be matched up
with their location.

The 1-minute data averages were matched
up with the diary entries. We created a
colour coded picture of each person’s day
and looked at the cumulative exposures
for whole days, as well as the average
concentration during individual activities.

Prior to the start of the monitoring,
we organised both one-to-one meetings
and a group event to go through the
project in detail. Participants agreed to
the following:
•
•
•

•

The monitors used were AethLabs
microAeth AE51 (https://aethlabs.com/
microaeth) which measure black carbon
in ambient air. The monitors work by
constantly drawing in air through a sample
tube. All the particles in the air land on a
small filter inside the monitor where a light
source detects the black carbon particles
and measures its concentration in the air.
A measurement is provided every minute
in micrograms per cubic meter (µg/m3).

To carry a personal air quality monitor
for one week.
To keep a detailed diary of their daily
routine.
To make small adaptations to routines
to see what difference it made to their
overall exposure.
Be photographed and interviewed, so
stories could be being told as part of
the media and social media campaign.

All volunteers signed a participation
form which outlined the role of King’s
College London and Hubbub, and that
any sensitive data such as home location
would be anonymised and held securely
during and after the project.
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Sharing participant
stories
Participants were filmed and
photographed during the project.
They were also given the opportunity to
reflect on their results and experiences
in a one-to-one meeting and at a group
event. Their stories were published
as part of the Air We Share campaign
(https://www.airweshare.co.uk/stories).

This report describes ‘cumulative’ and
‘average’ pollution exposures. The
cumulative totals take into account the
build-up of exposure over time and are
expressed as micrograms per meter cubed
per minute (µg/m3 min). Averages do
not take into account time spent in each
environment. Instead they describe the
average amount of pollution experienced
at a location or on a mode of transport
and are expressed as micrograms per
meter cubed.
This is important to consider when
reading the report. Even if the average
concentration on a particular transport
mode appears the same, an individual’s
exposure will depend on how long the
journey took. For example, a taxi and
cycling journey may both have an average
concentration of 10 µg/m3, but if the
cycling journey is quicker, the overall
exposure on that mode of transport
will be less.
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What we found out

This shows the cumulative exposure of each participant on a typical day (24 hours), measured in micrograms per cubic
meter perminute (µg/m3 min).

12

13

Dean Jones, HGV Driver
Cumulative
exposure on a
typical day =
13,000 µg/m3 min

Dean drives a HGV lorry around central and west London for up to nine hours a day
collecting recycling from 100 businesses. He commutes from Harrow to the recycling depot
in Park Royal, North West London; by car. He also drives in the evening to pick up his
girlfriend.
When driving the HGV lorry, the average pollution level was 10 µg/m3. However, there was
an enormous variation, with occasional individual spikes of over 100 µg/m3. For example,
a spike of 105 µg/m3 was recorded when driving on Euston Road. Whilst the average
concentration recorded in the HGV cab was much lower than people’s tube journeys. Dean
had the highest daily cumulative total because of the length of time spent in the vehicle. His
cumulative exposure on a typical day was 13,000 µg/m3 min, more than double that of Emily
the Private Banker.

“The results surprised me for
two reasons; firstly because
I’m far more exposed to
pollution than the vast majority
of the general public and
secondly because pollution
levels are far higher inside my
lorry than outside.”
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Ashley Lee, Construction Site Engineer
Ashley is a Construction Site Engineer, who during this study was working at a construction
site in Kings Cross and occasionally travelling by car to a site in Hemel Hempstead. Ashley
lives in Bow and takes the Underground to work. His evenings mostly consist of relaxing at
home or playing sport.

Cumulative exposure
on a typical day =
8,450 µg/m3 min

Like many construction workers he spends a significant portion of his working day in an
outdoor environment. Because of this, his cumulative exposure was significantly higher
than those in the study working in modern offices with clean air. The average pollution
level at the King’s Cross site was 6 µg/m3, with peaks of 17 µg/m3. In contrast the average
concentrations at the Hemel Hempstead site were 2.2 µg/m3.
Despite the fact the Hemel Hempstead site was less polluted than Kings Cross, Ashley
experienced his highest cumulative exposure on the day spent there. This was due to time
the spent travelling back and forth by car, where the average concentration was 9.5 µg/m3.
Of his tube journeys, the cleanest line was the District Line (average 7.7 µg/m3). The
average concentration on the Hammersmith & City Line was 17 µg/m3. The Northern Line
was the most polluted with an average of 52 µg/m3.

‘’I was upset to find that
through my choice of
career as a Site Engineer
I’m subjected to poorer
air quality, because I have
to spend so much time
outdoors.’’
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Emily Bernstein, Private banker and marathon runner
Emily has a very busy lifestyle. She is a keen runner, has three kids and is constantly on the
move. She normally takes the tube to work in the City of London. Once a week she runs to
work, a distance of 8.5 miles. She runs 4-5 times a week, including during her lunchbreak.

Cumulative exposure
on a typical day =
6,355 µg/m3 min

Emily was exposed to the highest concentration of particles when on the tube. The deeper
lines were the most polluted with spikes of up to 120 µg/m3 on the Northern Line (average
78 µg/m3), compared to an average concentration of 20 µg/m3 on the Metropolitan Line.
Emily lit a candle one of evening at home which produced a reading of around 100 µg/
m3, taking two hours to return to previous levels. The monitor was not able to capture data
effectively while Emily was running.
Emily’s cumulative exposure on an average day was only slightly less than Ashley, the Site
Engineer. This is because she spends a lot of her working day out of the office, taking the
tube or walking to meetings.

“When I take the tube I sense
that the air I am breathing
is very poor quality. I try to
avoid running near traffic as
I do not like inhaling fumes
from cars.”
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Kacie Curtis, Sixth Form Student
Cumulative exposure
on a typical day =
5,300 µg/m3 min

Kacie lives in a cul-de-sac near Archway, North London. She studies at three schools in
Highgate – William Ellis, Parliament Hill and Acland Burghley. She gets to school by bus,
then walks between the different schools during the day.
Kacie was not exposed to the sudden spikes in pollution that were experienced by
other participants when on the tube or driving. Instead her monitor detected a steady
accumulation of pollution throughout the day, with her cumulative exposure being 5,300 µg/
m3/min over 24 hours. Her average exposure on the walk to the bus stop on Hornsey Road
was 5.8 21 µg/m3, with a spike of 21 µg/m3.

“I was most surprised
about the level of air
pollution in my school and
near my home. It made me
more aware about the level
of pollution effecting not
only me but the people with
me as well.”
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At home there were spikes of 7.5 µg/m3, possibly because she likes to keep her bedroom
window open allowing outdoor air to get inside. The air pollution levels at both schools,
whilst low, were roughly four times worse than in modern, air-conditioned offices.
On one days she went on a school trip involving a coach to Plymouth. The average on the coach was
10 µg/m3 with a peak of 63 µg/m3. The average concentration on the Victoria Line was 40 µg/m3.
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Amy Chan, Retired Librarian
Amy is retired from academic library work. She lives on a quiet street near a park in Leyton,
away from any main roads. She does the admin and accounts for her sons’ business,
spending about half her day working from home. Her routine varies enormously depending
on the day. She doesn’t drive but instead walks locally or travels by bus or tube into Central
London.

Cumulative exposure
on a typical day =
3,800 µg/m3 min

Because her routine varies, Amy had the largest range of cumulative daily exposures,
varying dramatically from day to day depending on what she does. On Amy’s busiest
days she travelled all over London, recording a cumulative total of 6,000 µg/m3/min,
close to Emily’s cumulative total. Amy’s pollution levels at home and walking around her
neighbourhood were very low.

“I didn’t think that my
overall exposure would
be very high but was
surprised that going
into Central London and
travelling by tube can
raise my levels quite
significantly.”
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Dharmika Clift, Accountant and Yoga Instructor
Cumulative exposure
on a typical day = 3,
400 µg/m3 min

Dharmika is an accountant at Grosvenor Estates in Mayfair. She lives in St. Albans and
commutes to London by overground train to Kings Cross. She then gets the Underground
to Oxford Circus. She instructs yoga classes twice a week.
The tube journey from Kings Cross to Oxford Circus takes 20 minutes and exposed her to
a cumulative total of 897 µg/m3 min. On one day she walked all the way from Kings Cross
to her Mayfair office instead of taking the tube, which took 40 minutes. Even though this
took longer, her cumulative total when walking this leg of her journey was 247 µg/m3 min,
almost four times lower than taking the tube.
When walking down Oxford Street, Dharmika was exposed to an average concentration
of 5.3 µg/m3, with a maximum reading of 13 µg/m3. In contrast, when walking on
Grosvenor Square, away from busy roads, the average concentration was 3.5 µg/m3,
with a maximum reading of 5.5 µg/m3.
Dharmika’s spends most of her working day in a clean office environment where the
readings did not exceed 0.5 µg/m3. Her yoga classes take place in Grosvenor Chapel
which has a higher average reading of 2.6 µg/m3, possibly because it is an older,
draughty building.

“It was surprising to learn how
a busy road (Oxford Circus)
with constant traffic has
saturated levels of pollution
compared to side streets
nearby (Grosvenor Square)
with a reduced volume
of traffic.”
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Deva Senassee, Gas Safe Engineer
Deva is a gas engineer who lives in East Ham. Deva spends his days driving to visit
customers in his van in the Stratford area, east London. Deva has a varied routine, which
changes each day depending on specific jobs, but he usually takes lots of short trips in the
van and spends time in customers’ homes.

Cumulative exposure
on a typical day =
3,200 µg/m3 min

Deva was most exposed to air pollution when driving in his van, with an average
concentration of 4.1 µg/m3. This was much lower than Dean who drives in Central London
where the average concentration in the vehicle was 10 µg/m3.

“When I’m in the van I expected
the air pollution levels to be next
to nothing, as I’m in a sealed
area. I was surprised to learn
that this is not this case”
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Nick Hopkinson, Consultant Chest Physician
Cumulative exposure
on a typical day = 2,
500 µg/m3 min

Nick is a reader in respiratory medicine at Imperial College London and works as a
consultant chest physician at the Royal Brompton Hospital in West London. Nick travels by a
mixture of walking and cycling, and occasionally takes the tube.
When cycling Nick was exposed to an average concentration of 5 µg/m3. In contrast, when
taking the Underground he was exposed to an average of 90 µg/m3 on the Jubilee Line and
18 µg/m3 on the District Line.
Nick spends most of his day in the Royal Brompton Hospital where the average reading was
0.54 µg/m3. There was a small difference between his clinic at the front of the building (0.5
µg/m3) which had its window closed versus the back of the building which had its window
open (1.4 µg/m3).
At home there were spikes of up to 26 µg/m3 when Nick was cooking. It took two hours
after cooking for concentrations to return to normal levels.

“My exposure varies
quite a bit while I’m
cycling, so thinking about
the route I take will make
a difference. I’ll will now
consider the best routes
to take cycling to and
from work.”
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Nick Jones, City worker and cyclist
Nick lives in Islington and works in property at Grosvenor Estates. He is very active and
cycles long distances across the city. He commutes into work by bike. During the work day
he will sometimes take a taxi to and from meetings.

Cumulative exposure
on a typical day =
2,000 µg/m3 min

Nick cycles a lot, with a huge variety in routes and times of day. This exposes him to a broad
range of average concentrations, from 3-18 ug/m3. Nick’s normal cycling route to work
takes him via Euston Road or Oxford Street. On this route he was exposed to an average
concentration of 18 µg/m3. On one day he opted to take a quieter route away from busy
roads. The average concentration on this quiet route was 12 µg/m3.
His average in a taxi was 12 µg/m3. At a glance this would appear similar to the amount he
was exposed to on a bike. However, cycling is far faster for Nick than taxi travel. If the taxi
route had been done by bike - his cumulative exposure for that journey could have lower,
even if average concentrations were the same.
Nick experienced the highest concentrations of particulates when taking the Victoria Line, with

“I was amazed that
my overall exposure
cycling was less than
in a vehicle, because I
can move through the
jam faster and have
the option of taking
back routes to avoid
pollution.”
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Reuben Springer, Primary School Pupil
Cumulative exposure
on a typical day = 725
µg/m3 min

Reuben lives in Tower Hamlets, East London. He studies at St Pauls CE school in Shadwell.
Reuben walks to school nearby and to travel locally he either walks or cycles. He sometimes
takes the DLR or the tube at the weekends.
Despite spending around two and half hours per day outside during the week, Reuben was
the least exposed to pollution of those involved in the project. The average pollution levels
were low in Reuben’s classroom and playground. However, the levels varied outdoors with
peaks of 8.6 µg/m3, whereas indoors the concentrations were much more stable.

‘’People should know which
roads are the best to walk
down, and which ones have
bad air. I’m going to always
walk through the park when
I go to school, as far away
from cars as possible.’’
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The Underground: comparing different tube lines
High concentrations of particulates, often referred to as ‘tube dust’, were recorded at
Underground locations, with deeper lines being more polluted than lines closer to the
surface. This is mostly iron oxide which comes from the wear of tracks, wheels and brakes.
Researchers have suggested that the reason for high concentrations of particulates on the
Underground is "likely due to the system's age and the fact that large parts of the network
are in deep, poorly ventilated tunnels" (COMEAP, 2019).

This shows the average apparent black carbon concentration by on each tube line based on the journeys of all the
participants, measured in micrograms per cubic meter (µg/m3).
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How the campaign went
Additional personal
monitoring was carried
out with Jeremy Vine,
who revealed his
results on Channel 5.

There were 43 items of
coverage generated with
opportunities to hear/see
of over 6 million.

Karen Buck, MP for
Westminster North,
also participated in the
monitoring and co-hosted
an All-Party Parliamentary
Group on Air Pollution
event, presenting the key
Air We Share findings to
over 50 attendees.

The personal stories
were published in
The Times as part of
their ‘Clean Air For All’
campaign.

The Air We Share
video had 30,787
views and the website
had 7,638 views in
the first month.
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What it means
that levels in a vehicle can be higher than
outside (Censuswide, 2019), suggesting
more needs to be done to boost awareness.

Overall the findings reveal that everyone
experiences pollution differently, as we
all have unique and complex lives. Our
study demonstrated that our exposure to
air pollution is influenced by a multitude of
factors, not just occupation. This includes
travel choices, proximity to busy roads and
the types of environments we spend time in.
Occupations that had the highest exposure
profiles were the outdoor worker and
professional driver. The HGV driver Dean
spent a significant portion of his day
driving in busy traffic and so had the
highest cumulative exposure. Previous
studies have shown that car users are
more exposed than pedestrians and cyclists
on average, as pollution enters from the
traffic in front and builds up inside the cabin
(de Nazelle, 2017).

Ashley, the site engineer, was the second
most exposed, suggesting that outdoor
workers are another vulnerable group. It’s
worth noting that Ashley’s role required
him to be partly based in a site office,
where average concentrations were lower.
If he was on the construction site all day
we would have expected him to have an
even higher cumulative exposure. Personal
monitoring studies such as this one have
the potential to give employers insights to
inform health risk assessments and work
scheduling that could reduce exposure.

Car users are more
exposed than pedestrians
and cyclists on average, as
pollution enters from the
traffic in front and builds
up inside the cabin.

Even as a Central
London office
employee you can have
a relatively high total
pollution exposure.

Car drivers and passengers in this study
were surprised to find that they were
breathing in more polluted air than the
pedestrians and cyclists. This reflects
the fact that 70% of drivers are unaware
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It might be assumed that an office worker
would have a much lower overall exposure.
However, Emily’s cumulative total was
almost as high as Ashley’s, because she
spent a significant portion of the day out
of the office, travelling around Central
London between meetings. This suggests
that even as a Central London office
employee you can have a relatively high
total pollution exposure. More could be
done to communicate what employees
can do to protect their health during the
working week.

Bus journeys are very dependent on traffic
conditions and therefore more likely to
produce large ranges in time and resultant
exposure, as seen with Amy’s data.
Unlike employees who may have a more
regimented routine, Amy’s data suggests
retirees’ days are more varied, and therefore
produce a larger range of exposures. Active
retirees who travel around Central London
on public transport can have relatively high
exposure levels.
The college student Kacie also had varied
days, much less regular than the primary
school pupil Reuben. Although there
has been much focus on the exposure of
primary school children, this study showed
teenage exposure can be greater and so
should also be considered when looking at
exposure of young people.
Walking and cycling, particularly taking
routes away from busy roads, came out as
the best travel option for avoiding pollution
and reducing exposure. In previous studies
by King’s, cycling was often found to be
the lowest exposure mode of transport as
it’s usually the quickest (King's College
London, 2014).

Exposure to pollutants on the tube affected
the cumulative totals of participants. This
is where the greatest concentrations of
particles were found, with the deeper
lines being worse than those closer to
the surface. However, Prof Frank Kelly,
chair of the government advisory body
COMEAP, has stated that people should
continue to use the tube given the relatively
short time spent underground and lack of
studies that evidence the harmful effects of
Underground air (Kelly, 2019).

Pedestrians and cyclists also have more
options to alter their routes to take
advantage of quieter streets and parks
(compared with motorcyclists and drivers).
This study supports previous research that
suggests that walking away from busy roads
can reduce exposure by approximately
50% (King’s College London, 2017).
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matter how different we are. The ‘Air We
Share’ campaign focuses on how we are all
affected by poor air quality and we all can
do something about it.

Walking away from
busy roads can
reduce exposure by
approximately 50%.

The people involved in the
study felt it was a positive
experience and were
inspired to take action
in their own lives and to
share their experiences
with others.

The study also highlights the impact of
different building types on indoor air
pollution. Modern offices with efficient
air filtration systems had the cleanest
air. Older, draughty buildings, such as
the secondary school, were around 4
times worse in terms of their air quality.
Behaviours within buildings could affect
the quality of the indoor air, for example
opening a window near to a busy road.
Spikes inside people’s homes were also
seen when they lit a candle or cooked their
evening meal.

The campaign demonstrated the value
in getting people to tell their own stories,
being authentic voices that are trusted by
their peers.
Sharing the individual data and stories
via the media and social media campaign
enabled the Air We Share messages to
reach beyond those people directly involved
in the study. The success of the piece in
the Times showed that there is appetite for
personal, relatable stories that bring the
issue into the context of people’s lives.

Older, draughty
buildings, such as the
secondary school,
were around 4 times
worse in terms of their
air quality.

Monitoring a variety of individuals with
different occupations and routines not only
enabled us to map out a range of exposure
profiles, but also enabled us to explore
how air pollution affects each one of us, no
40

41

We recommend
More research and validation of 		
small sensors: 					

Occupational Health 					
and employee wellbeing: 			

Personal monitoring gives valuable insights into when and where
people are most exposed to pollution as they move around a
city, and the results can be used as a powerful engagement tool.
However, there is a lack of cost-effective reliable small sensors
available on the market. More research and validation of small
sensors is needed to make projects such as this one scalable.
There’s also a need for people to understand how small sensors
can be used and how to interpret the results.

More could be done by businesses to support employees
to reduce their exposure to poor air quality. The Air We
Share Censuswide survey revealed that 68% of people feel
that employers should take responsibility for workplace air
quality, and 59% of employees would find it attractive if
an employer helped help them reduce their exposure. This
could be employees commuting into Central London offices,
and travelling to and from meetings. A key focus should
be specific occupations where workers are most at risk,
for example outdoor workers and professional drivers.

Development of a personal 		
exposure index:
It was difficult to comment on personal exposure in relation
to what levels are or are not deemed safe. This is because the
current Air Quality Index and WHO guidelines are based on
measurements from static monitoring stations to represent a
populations and not personal exposure data. The development
of a personal exposure index could make this interpretation
and communication of data easier.

Research into the effects of
Underground PM on health:

The lack of available studies and the differences between
Underground PM and that found in ambient air, mean that
currently it is not possible to determine the nature and
extent of any health risk to those travelling on the London
Underground.

Awareness raising 					
and behaviour change: 					
There is still a lot of confusion about when and where people are
most exposed to poor air quality. For example, participants were
surprised that driving exposed them more to pollution compared
with walking or cycling. More needs to be done to build public
awareness and inspire effective behaviour changes that reduce
pollution and protect people’s health. This includes promoting a
reduction in vehicle journeys, more active transport, and taking
back routes away from busy roads. The Environmental Audit
Committee has recommended a national public awareness
campaign to boost public understanding of air pollution.

42

		

43

References

Acknowledgements

Carrington, D. (2018). Air pollution: everything you should know about a public health emergency. The Guardian
Online. Retrieved from: https://www.theguardian.com/environment/2018/nov/05/air-pollution-everything-youshould-know-about-a-public-health-emergency

We would like to thank all the participants involved in this project, and to the
supporting businesses; Investec, Grosvenor, Bunzl, Kingfisher, First Mile
and Innogy eMobility.

Censuswide. (2019). Public polling for the Air We Share campaign. Retrieved from: Hubbub
COMEAP. (2018). Associations of long-term average concentrations of nitrogen dioxide with mortality.
Retrieved from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/734799/COMEAP_NO2_Report.pdf
COMEAP. (2019). Statement on the evidence for health effects in the travelling public associated with exposure
to particulate matter in the London Underground. Retrieved from: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/769884/COMEAP_TfL_Statement.pdf
De Nazelle, A. (2017). Comparison of air pollution exposures in active vs. passive travel modes in
European cities: A quantitative review. Retrieved from: https://www.sciencedirect.com/science/article/pii/
S0160412016304585

We would also like to thank Murphy Group, St Pauls Whitechapel CE Primary
School and Camden’s People Theatre who put forward participants.
Elle McAll – Creative Parter, Hubbub UK.

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

Environmental Audit Committee. (2014). Action On Air Quality: first evidence session. Retrieved from: https://
www.parliament.uk/documents/commons-committees/environmental-audit/HC-212-for-web.pdf
GLA. (2017). PM2.5 map and exposure data. Retrieved from: https://data.london.gov.uk/dataset/pm2-5-mapand-exposure-data
Kelly, F. (2019). Report sparks concerns over poor air quality on London Underground. The Guardian Online.
Retrieved from: https://www.theguardian.com/uk-news/2019/jan/09/london-underground-air-pollution-reportconcerns-northern-line-particulates

Reviewed by Dr Gary Fuller – Senior Lecturer in Air Pollution Measurement,
King’s College London.

King’s College London. (2014). Cycle commuting and pollution exposure study with ITV. Retrieved from:
https://www.kcl.ac.uk/lsm/research/divisions/aes/newsevents/newsrecords/2014/feb/cycle-commuting-andpollution-exposure-study-with-itv
King’s College London. (2015). Understanding the Health Impacts of Air Pollution in London. Retrieved from:
https://www.london.gov.uk/sites/default/files/HIAinLondon_KingsReport_14072015_final_0.pdf
King’s College London. (2017). Side Street Routes to Avoid City Pollution Can Cut Exposure by Half. Retrieved
from: https://crossriverpartnership.org/news/side-street-routes-to-avoid-city-pollution-can-cut-exposure-byhalf/
Public Health England. (2018). Health Matters: air pollution. Retrieved from: https://www.gov.uk/government/
publications/health-matters-air-pollution/health-matters-air-pollution
World Health Organisation. (2018). Ambient (outdoor) air quality and health. Retrieved from: who.int/newsroom/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

44

45

Thank you
Created by:
Hubbub and King’s College London as
part of the Air We Share campaign
Supported by:
Bunzl, First Mile, Grosvenor, Innogy
eMobility, Investec, Kingfisher

46

