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A note from
the CEO
Indoor air quality is an area of environmental science
that has been close to my heart for a long time and
has recently come to be an area of interest for many
more. A core part of the AirRated mission has been
to continuously spread awareness and increase
knowledge of this incredibly important topic that
affects every single one of us, every single day of
our lives.
And so I am delighted to welcome you to the second
edition of our annual report, ‘Our Air in Review.’ Last
year, our inaugural report focused on our bread and
butter: air quality, both indoor and outdoor, but with
a particular focus on indoor air quality in our homes,
schools and workplaces.
For 2021, we wanted to expand our horizons: where
last year’s report focused on London, this year we’ve
gone global. As always, we are in good company.
Experts from around the world have generously given
their time and knowledge to make this report a truly
insightful piece of work.
Our topics have expanded too – this time around,
we dive into global views on air quality, the interplay
between technology and clean air, and how poor air
quality exacerbates inequalities already present in
our society. We delve into the relationship between
air quality and our health, and return to the topics of
schools and workplaces with fresh eyes. And in a year
that’s seen devastating natural disasters, we look
at the climate crisis, and how sustainable practices
may yet help us to turn the tide. A lot of these topics
are hard hitting, but there have been a lot of positive
advances in 2021 too, which we look at in our final
section.
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Francesca Brady
CEO at AirRated

Xeris dit quissectiori odi rectia natas sed eaquam nonsequata
dolore rempos volorem faces ped quaepro vidusandi doluptio
con eum elit et qui rero doloria sum.

After the year that was 2020, I think a lot of us
were unsure what 2021 held in store – whatever we
imagined, it probably wasn’t anything close to what
it turned out to be! But when it comes to air quality,
we really are seeing progress – in our survey, 60% of
respondents said their knowledge of indoor air quality
has increased over the last year. Furthermore, 80%
of respondents agreed that they now understand how
indoor air quality impacts their health, a massive 36%
increase on the 2020 response (44%).
We hope that this report is informative, but also
enjoyable. Good air quality is not a privilege but a
basic human right that should be available to all. We
hope there are actions in this report that help move
us towards better air quality for everyone.
If you have any thoughts, questions or feedback
about this report or air quality in general, please feel
free to get in touch with me or the AirRated team: the
email address is at the back of the report. We’d love
to hear from you.
Thank you,
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Air

Air pollution is the largest environmental
risk to public health in the world.
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Quality
•

Nine out of ten people breathe
polluted air every day (World
Health Organization)

•

Air pollution causes as many as
8.9 million premature deaths
worldwide each year (European
Heart Journal, 2019)

•

Air pollution reduces mean life
expectancy by 2.9 years (Cardiovascular Research, 2020)

•

Air pollution could cause an
excess of 160,000 heart attack
and stroke deaths by 2030 (British
Heart Foundation, 2020)

•

15% of COVID-19 deaths could
be attributed to poor air quality
(Cardiovascular Research, 2020)

Our goal is to raise awareness
of the importance of both indoor
and outdoor air quality. We want
to ensure that everyone is more
conscious of the quality of the air
they breathe and how this may be
impacting their health, productivity
and overall wellbeing.
We believe that education is one
of the most powerful tools we have
in our fight against air pollution,
which is why we have included this
section at the start of our report. It
condenses the things we talk about
every day in a single place and
makes them accessible, digestible
and easy to understand.

What are the
causes of air
pollution?
When air pollution is discussed,
the conversation usually focuses
on man-made sources, but there
are various pollutants that can be
attributed to the natural environment.
This includes sources such as smoke
from wildfires, ash from volcanoes,
dust from sandstorms and salt from
sea spray.
Most air pollution, however, is
anthropogenic – meaning that it is
caused by human activity.
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Fossil fuels
The combustion of fossil fuels – coal,
crude oil, and natural gas – is one
of the main sources of air pollution.
In fact, these fuels begin polluting
our air long before they’re even
burned when they are mined, transported and processed. When burned
to produce energy for electricity and
transportation, fossil fuels emit a
number of air pollutants, including
carbon monoxide, carbon dioxide,
sulfur dioxide and particulate matter.
Agriculture
The use of pesticides and fertilizers
to grow mass-produced crops emit
pollutants, such as ammonia and
nitrous oxide, into the surrounding
air. Other significant contributors to
poor air quality include animal waste
and the entire livestock production
process, including the raw materials,
fossil fuels and deforestation involved.
Transport
Transport is one of the main sources
of air pollution, contributing to over
half of all nitrous oxide emissions
globally. Traffic-related air pollution
(TRAP) is one of the biggest offenders
in this category, particularly in urban
areas. Another major offender is the
aviation sector – if it were a country,
it would be the sixth largest producer
of greenhouse gas emissions.

A

Waste disposal
Improper disposal of waste can be a
significant source of air pollution, as
dangerous chemicals are released
into the surrounding air. Burning the
waste of four of the biggest contributors to plastic pollution – CocaCola, PepsiCo, Unilever and Nestlé
– generates a staggering 4.6 million
tonnes of carbon dioxide annually.

•

Inadequate temperature

•

High or low humidity

•

Insufficient ventilation

What are the
effects of air
pollution?

Pollutants are often generated
and accumulate indoors, causing
poor indoor air quality in our homes,
offices, and public spaces.

Air pollution can affect anyone at
any stage of their life, causing a
wide and complex range of health
issues. In some cases, damage
can be gradual and may not
become apparent for many years.

Sources include:

Short-term effects include:

•

Chemicals from cleaning products,
varnishes, air fresheners, candles

•

Respiratory illnesses like
pneumonia and bronchitis

•

Mold

•

•

CO2 from building occupants

Irritation of nasal passages,
airways, eyes and skin

•

Tobacco smoke

•

Headaches, dizziness and nausea

•

Dust and animal dander

•

•

Asbestos in building materials

Coughing, sneezing,
shortness of breath

•

Dust mites

•

Exacerbation of asthma

•

Gases and PM2.5 from cooking

Indoor sources

8

Environmental factors include:

Long-term effects include:
•

Strokes

•

Cardiovascular disease

•

Respiratory disease

•

Lung cancer

•

Reduced life expectancy

Air pollution is a complex topic that
is still being widely researched.
Emerging evidence suggests that air
pollution may have links to cognitive
function, causing premature decline,
dementia, and mental health issues
in children.

What are the main
pollutants?
Many particles and gases, both
natural and man-made, contribute
to air pollution. Exposure to different
pollutants vary in terms of severity
of health and environmental effects,
but long-term exposure to any of the
key pollutants can cause significant
health implications, and sometimes
even be fatal.
The World Health Organization
(WHO) recently published updated
air quality guidelines relating to the
key air pollutants, which governments can work towards to improve
the quality of our air.
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Particulate matter

Carbon dioxide

The term particulate matter
(PM) describes a mixture of solid
particles and liquid droplets found
in the air. Some particles, such
as dust, dirt, soot, or smoke, are
large or dark enough to be seen
with the naked eye. Others are so
small they can only be detected
using an electron microscope.

Carbon dioxide (CO2) is a
naturally occurring, colorless,
odorless gas that makes up
0.04% (400ppm) of the air we
breathe. Human and animal
respiration and combustion
are the main sources of indoor
CO2, which means concentrations are significantly higher
indoors than outdoors.

A

NO2
Total Volatile Organic
Compounds
Volatile Organic Compounds (VOCs)
are compounds that can become
gases or vapors: Total Volatile
Organic Compounds (TVOCs) is
the collective term referring to a
group of common VOCs. Examples
include acetone, benzene and
formaldehyde, and they are often
emitted from construction and
furnishing products.

Nitrogen dioxide

Ground-level ozone

Nitrogen dioxide (NO2) is a highly
reactive gas that is produced
alongside nitric oxide (NO): together
they are known as nitrogen oxides
or oxides of nitrogen (NOx). NO2 is
caused by combustion, primarily the
combustion of fuels. The main source
of these emissions comes from
road vehicles, but other significant
sources include power plants, industrial processes and central heating.

Ozone (O3) is a gas found in the
Earth’s upper atmosphere and at
ground level. Stratospheric ozone,
a naturally occurring gas in the
upper atmosphere, is not harmful
and protects us from ultraviolet rays.
At ground level, tropospheric ozone
is created by chemical reactions
between nitrogen oxides and VOCs
– this type of ozone is a harmful
pollutant.

Pb
Carbon monoxide

Radon

Lead

Carbon monoxide (CO) is an
invisible, odorless and tasteless gas.
It is produced when fuels like gas,
oil and coal burn without sufficient
oxygen: main sources are vehicle
emissions, industrial activities
and cigarette smoke. There are
also some natural sources of CO,
including volcanoes and wildfires.

Radon (Rn) is a naturally occurring,
radioactive gas that is invisible,
odorless and tasteless. It is formed
by the radioactive decay of the
small amounts of uranium that
occur naturally in rocks and soils.
Once formed, it can enter buildings
through cracks in walls, doors and
windows.

Lead (Pb) is a naturally occurring
element which can be found in the
Earth’s crust. While it has some
industrial uses, it has been acknowledged as a dangerous substance
for decades, and can cause extreme
damage to our health. Key sources
of lead in the air include ore and
metal processing, lead-acid battery
production and piston-engine aircraft
fuel. It was also commonly found in
petrol for road vehicles, until it was
widely banned two decades ago.
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Sulfur dioxide
Sulfur dioxide (SO2) is a colorless gas
with a strong smell, which is produced
when fuels containing sulfur, such as
coal and oil, are burned. Sources of
this include vehicle use, heating, and
cement manufacturing; it also causes
secondary air pollution by contributing to the formation of ozone, and
producing sulfates through chemical
reactions, which contribute to PM.

The World Health
Organization (WHO)
recently published
updated air quality
guidelines relating to
the key air pollutants,
which governments
can work towards to
improve the quality of
our air.
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What is the relationship between indoor
When people think about poor air
quality, they tend to focus on
outdoor air pollutants such as car
exhausts or factory fumes. And if
indoor air quality is discussed, it is
usually treated as a separate issue.
However, the two are very much
linked, and a great deal of our exposure to air pollution actually occurs
when we are inside.
•

We spend more than 90% of our
time indoors (U.S. Environmental
Protection Agency, 1989)

•

Indoor concentrations of pollutants
are often two to five times higher
than typical outdoor concentrations
(U.S. Environmental Protection
Agency, 1987)

•

3.8 million people die prematurely
each year worldwide from illness
attributable to household air pollution (World Health Organization,
2021)

7
12

Concentrations of outdoor
pollutants rise and fall constantly
because of changes in weather,
climate, and human activity. For
example, outdoor pollutants can
build up in the lower atmosphere as
a result of temperature inversions.
During periods of cold weather, warm
air rises into the upper atmosphere
and traps cold air beneath it, causing
pollutants to build up at low altitudes.
Concentrations can also rise quickly
in the mornings during rush hour
traffic, but subside once traffic
diminishes and wind and heat clear
the air of excess pollutants. The
Earth essentially has its very own
natural air-purifying technology
that spreads outdoor pollutants far
and wide.

						
and outdoor air?
Unfortunately for humans, indoor
pollutants are not always exposed to
any similar processes to reduce their
concentrations. Ventilation brings in
outdoor air, often referred to as ‘fresh
air,’ to dilute indoor contaminants,
but this can inadvertently introduce
even more pollutants to the inside
environment.
Outdoor air pollutants can also
infiltrate indoor air in ways that may
not be immediately obvious: through
open windows and doors, and cracks
in walls, doors and window sealants.
And to make matters worse, there
are also many indoor sources that
create more pollution, including
everyday items like carpets, furniture
and cleaning products.

Due to the fact we are indoors
so much, prolonged exposure to
indoor air pollution at any level can
result in significant long-term health
impacts. It is abundantly clear that
steps need to be taken to increase
awareness of the threats which are
presented by indoor air pollution.

What needs to be done to
improve air quality?
Air pollution might be the largest
environmental public health threat
on the planet, but thankfully, it is one
that we can solve if we take action
immediately.
We need to improve education about
the dangers of air pollution, while
demanding greater transparency
when it comes to gaining access to
air quality data.
Other important steps include:
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•

Reducing energy consumption and
burning less coal

•

Lessening the impact of the
transport industry

•

Setting clearer, stricter and more
ambitious standards

•

Taking action within communities to
find innovative solutions

•

Enshrining the improvement of air
quality in legislation

In order to improve air quality and
tackle global warming, change needs
to happen on a national and global
scale. But actions at the individual
and community level are also
important – we can work together to
create a healthier planet for us and
generations to come.

A

Global

Views
World Air
Quality Index
UK

At the time of writing, Saline in Scotland is the UK’s
cleanest city with 0 AQI points. Boreham Wood is the
most polluted, a whole 85 points behind.

US

Waimea was the world’s cleanest city in 2020, but
was knocked off the top spot for 2021. At the time of
writing, six of the top 10 most polluted cities in the
US are in California, due to fossil fuel and vehicle
emissions, and natural sources such as wildfires.

Canada
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Vancouver has been crowned the city with
the best air quality in the world for 2021.

Puerto Rico

Puerto Rico had the lowest PM2.5
in the world in 2021.

Bangladesh

The world’s most polluted country in
2021, largely due to vehicular and
industrial emissions.

The World Air Quality Index is a
project by IQAir. The Index ranks the
world’s countries and cities by air
quality, giving AQI (Air Quality Index)
points. Here we pull out some of
the most interesting points from
the Index.

India

Delhi is currently the most polluted city in the world with
197 AQI points. 6/10 of the worst polluted cities in the
world are in India.

China

There are a whole 153 AQI points between China’s
most polluted city, Hotan in Xinjiang, and Ngari in the
autonomous region of Tibet.

NZ

New Zealand is a good place to be: the two ‘worst’ polluted
cities in New Zealand are at moderate levels – the other
eight in the top 10 all have ‘good’ IAQ.
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Air quality around
the world
UK
Air pollution levels continue to
exceed legal limits set by the UK
Government. Perhaps unsurprisingly, Greater London has the
highest nitrogen dioxide (NO2)
levels in the country, according
to the World Air Quality Index.
What may be more surprising is
that a coastal town called Chatham
in Kent has the highest levels of
PM2.5 in the country. A Centre for
Cities report stated that the excessive PM2.5 in Chatham is almost
‘exclusively driven by combustion
in commercial, institutional and
domestic activities’ (Centre for Cities,
2017). Demand for housing has also
led to an increase in construction,
a major source of PM2.5. The
report found that one in 16 deaths
in Chatham could be linked to
long-term pollution exposure.
According to the Royal College
of Physicians, 40,000 premature
deaths are caused annually by
outdoor pollutants, at the cost of
£20 billion to the UK economy.
London has expanded the Ultra
Low Emission Zone (ULEZ) in a
bid to improve the air quality in the
capital. Originally launched in April
2019, Transport for London states
that the ULEZ has contributed to
a 44% drop ‘in roadside nitrogen
dioxide within its boundaries.’

US
The World Air Quality Index shows
hundreds of air quality monitoring
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stations across the US. Largely
the air quality is recorded as good
to moderate, with a few unhealthy
exceptions.
The US Environmental Protection
Agency (EPA) operates a flag
program, where brightly colored flags
are flown outside by organizations
in correspondence with the EPA’s
local air quality forecast. This is to
help people better understand the
outdoor conditions so they can
modify their actions appropriately,
such as exercising indoors on days
with poor air quality.
California is consistently the state
with the worst air quality, with many
cities having very high PM2.5 and
ozone levels. This is in part due to
fossil fuel and vehicular emissions,
but natural causes such as wildfires
also play a part. The state is also
very mountainous, and coastal
breezes can blow pollution inland
where it becomes trapped by
inversion layers with little means of
dispersal.
But it’s not all bad news: California
has seen some success in improving
air quality, and there are many cities
in the Golden State that enjoy good
air quality.

New Zealand
New Zealand enjoys good air quality
for most of the year, however in
the winter PM levels in some colder
areas can exceed guidelines. This
usually happens on still winter days
where there is no wind to disperse
the PM coming from coal and wood
burning used to heat homes. Areas
with an inversion layer are also

susceptible to high PM levels, as
harmful pollutants become trapped.
Land Air Water Aoetearoa (LAWA)
displays data from 75 active monitoring stations around New Zealand.
These sites measure PM, sulfur
dioxide (SO2), carbon monoxide
(CO), nitrogen dioxide (NO2), ozone
(O3) and benzene (C6H6).
Regional councils and unitary
authorities report against National
Environmental Standards for Air
Quality (NESAQ) regulations, that
have set limits for many of the
pollutants to help keep New
Zealanders breathing healthy air.
Despite pockets of low air quality, in
general these monitoring stations
have recorded an improvement in air
quality in the last 10 years.

South Africa
In 2018, Greenpeace released an
analysis of satellite imagery that
found that Mpumalanga, a province
of South Africa, had the highest
levels of nitrogen dioxide globally.
In 2021, South Africa remains high
in the world rankings: out of 106
countries ranked, it sits in 49th place.
The high levels can be traced to
the fossil fuel emissions of power
stations owned by Eskom, the
country’s national supplier.
Many of the worst-polluted cities on
Earth are in Africa, and the problem
across the continent may be worse
than we realize. With a severe lack
of monitoring stations, it is almost
impossible to know the state of the
air in many areas.

Japan
Air pollution in Japan is worsened
not only by vehicular and fossil fuel
emissions, but also by cross-border
air contamination from industry
and power plants in other parts of
Asia. Yet despite a considerable
difference between the cities with
the cleanest and dirtiest air, on the
whole, air quality in Japan seems
to be improving – albeit slowly.
The Air Pollution Control Law of
1968 ‘promotes the implementation
of measures against hazardous
air pollutants and sets maximum
permissible limits for automobile
exhaust; it also aims to protect
victims where air pollution has
caused harm to human health
by providing for the liability of
business operators for damages.’
More recently, Japan has sought
to improve air quality in a number
of ways, including the modernization of inefficient factories
and power stations, investing in
relevant technology and incentivizing businesses to do the same.
National standards have been set,
but local governments have also
been given more power to tighten
these as they see fit for their area.

Greece
Tourism coupled with industrial
pollution has meant poor air quality
for many areas in Greece. Nine out
of 10 of the worst polluted areas in
Greece are in Central, East and West
Macedonia; interestingly, two of the
areas with the best air quality are
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also in Central and West Macedonia,
showing the extent to which air
quality can fluctuate within a given
locale.

In September 2021, a court found
the president and the government
guilty of negligence for not improving
air quality standards in the nation.

Wildfires sadly ravaged parts of
Greece in 2021, shooting Athens
to the top of the leaderboard of the
most polluted cities in the world in
August. The National Observatory
of Athens advised residents,
especially the very young, the
elderly and those with respiratory
and cardiovascular issues, to stay
at home with windows sealed.

The 32 claimants of the Clean Air
Initiative Coalition didn’t ask for
compensation; they instead asked
that ‘the defendants carry out their
duties and obligations to protect
their citizens from the dangers of
air pollution.’ Following the ruling,
however, it remains unclear what
steps the president will be taking to
improve the air Indonesians breathe.

Though PM2.5 levels remain
above WHO guidelines, the World
Air Quality Index reports that levels
have lowered to ‘moderate’ standards rather than ‘hazardous.’

Guyana

Indonesia
As with many parts of the world,
Indonesia tells two stories. While
many cities suffer from extremely
high levels of pollution, other areas
have near-perfect air quality. Air
pollution is so bad in the Indonesian
capital, Jakarta, that the president
has been said to be making plans to
relocate the government to a coastal
city in Borneo – a city that has yet
to be built, in a country where rapid
city growth is a main contributor to
air pollution.
In a fascinating 2019 case, a
group called the Clean Air Initiative
Coalition sued the Indonesian
government over hazardous air
quality in many parts of the region.
President Joko Widodo and a
number of ministers were personally
named in the suit.

A country not yet on the World Air
Quality Index, Guyana announced
in October 2021 that it would be
acquiring its first five air quality
monitors.
The recent oil boom in Guyana
has led to unprecedented levels of
development – and with that, an
increase in air pollution. The Executive Director of the Environmental
Protection Agency, Kemraj Parsram,
commented that although sites have
yet to be chosen, they will likely be
placed in areas of high pollution.
The EPA also noted that they have
plans to extend their environmental
monitoring to water sensors as soon
as 2022.
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Health
The various harmful gases and
particles that pollute our air, such
as sulfur dioxide, carbon monoxide
and total volatile organic compounds
(TVOCs), can have serious effects
on our health.
These pollutants impact our bodies
in many ways, affecting key systems
and organs. Many people wrongly
assume that the damage from air
pollution is limited to the respiratory
system, but research shows harm
goes far beyond this, causing heart
disease, different types of cancers,
and impacting pregnancy and fetal
development. Awareness of these
health impacts is certainly growing
– in a 2021 survey commissioned
by AirRated, 80% of respondents
agreed with the statement: ‘I understand how indoor air quality impacts
my health.’
Emerging evidence also shows links
between air pollution and cerebral
function, with scientists investigating
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links with increased risk of severe
mental illness (King’s College
London, 2021) and development of
dementia (Alzheimer’s Society, 2016).
While COVID-19 has dominated
the news for the past two years,
and over 5 million people have now
lost their lives as a result (as of
December 2021), the deadly health
impacts of air pollution rarely make
front page headlines – despite
the yearly death toll being double
those caused by COVID-19.

A 2021 study estimated
that air pollution caused
10.2 million global deaths
in a single year, 62% of
which were in China (3.9
million) and India (2.5
million) (Environmental
Research, 2021). This
figure far exceeds the
World Health Organization’s estimation of
7 million global deaths
annually.

The health effects
of air pollution
The heart and circulatory
system
There’s abundant research
(National Center for Biotechnology
Information, 2014) showing that air
pollution impedes cardiovascular
function. Toxic air has a significant
and wide-reaching impact on
the circulatory system and heart;
according to the World Health
Organization (WHO), over 20%
(World Heart Federation, 2019) of
cardiovascular deaths are attributed to exposure to polluted air.
The majority of premature deaths
linked to outdoor air pollution are
from heart disease and stroke.
Charities like the British Heart
Foundation are also conducting
ongoing research into the damage
that toxic air causes to the heart.
This happens when blood vessels
become restricted, causing them
to be narrower and harder, and
blood pressure rises – all of which
strain the heart. Pollutants can also
increase the likelihood of blood
clots and cause abnormal heart
rhythm. This increases the risk of
heart attack and stroke among
those with existing heart conditions,
and can also cause completely
new heart issues to develop.

Early development
Pregnancy and early childhood are
some of the most crucial developmental stages in our lives; during
these periods every key body system
and function forms and matures,
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so exposure to any health threats
during these times can be extremely
detrimental.
Fetal exposure to highly polluted air
can have irreversible effects, such
as improper lung development and
increased likelihood of developing

Over 20% of
cardiovascular
deaths are
a result of
exposure to
polluted air.
World Health
Organization

asthma. It can also lead to premature birth (International Journal of
Environmental Research and Public
Health, 2019), low birth weight
(Respiratory Medicine, 2013),
and stillbirth (International Journal
of Hygiene and Environmental
Health, 2018).
A study carried out this year at the 
University of Colorado even discovered a new potential link between
exposure to air pollution in utero and
an increased risk of obesity in later
life (Environmental Health, 2021).

The study of Hispanic mother-baby
pairs found that women who were
exposed to higher levels of air pollution during their pregnancy, were

A recent UK-based
study by the Asthma
UK and British Lung
Foundation found that
a baby is born into an
area with ‘dangerously
polluted air’ every two
minutes.

more likely to have babies that grew
unusually quickly during their first
few months of life, putting on excess
fat that made them more susceptible to suffering from obesity and
related health problems as they age.

Lung function
The effects of air pollution on the
lung is perhaps the most widely
discussed health impact of exposure
to poor air quality. Research (King’s
College London, 2018) shows that
long-term exposure to air pollution
can hinder proper lung development
in children, while toxic air is equally
harmful to older members of the
population too.
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Lung health declines steadily as
we age, and inhaling air pollutants
only serves to compound this
deterioration. Long-term exposure to
pollutants such as particulate matter,
ground-level ozone and radon has
been linked to the development of
lung disease in later life, and can
even directly cause lung cancer.
A US study (Jama Network, 2019)
of over 7,000 participants between
the ages of 45 and 84 years, found
a direct connection between
exposure to ambient air pollutants,
and increasing emphysema and
worsening lung function.

Asthma
Asthma is a lifelong condition that
affects the airways of the lungs, and
manifests itself through coughing,
wheezing and shortness of breath.
The symptoms are usually manageable and not too disruptive, but
asthma attacks can be triggered by
allergies or high levels of pollution,
and can potentially be fatal.
According to Asthma UK, two thirds
of asthma sufferers report the
condition being worsened by poor
air quality, which is a result of the
airways being narrowed, and particulate matter being inhaled directly into
the lungs.
In April of this year, scientists
conducting a study at Lehigh
University in Pennsylvania identified
a severe asthma species and have
concluded that it’s likely induced
by early childhood exposure to by
products of burning fossil fuels.
This is the first study of its kind to
demonstrate air pollution as a direct
cause of non-Th2, the most challenging type of asthma to control.
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Cancer
Following a China-based study
(Chinese Journal of Cancer, 2014),
the International Agency for
Research on Cancer (IARC), classified air pollution and particulate
matter as carcinogens. This means
that these pollutants are direct
causes of cancer in humans. The
most common type of cancer associated with poor air quality is lung
cancer, with risk levels being higher
in built-up areas. However, a recent
study (Cancer Epidemiol, Biomarkers
& Prevention, 2016) carried out in
Hong Kong suggests that PM2.5
could be linked to breast, liver and
pancreatic cancers.

In September 2021, five
European countries (Serbia,
Montenegro, North Macedonia, Bosnia/Herzegovina
and Poland) ranked highest
worldwide for lung cancer
deaths attributable to air
pollution among the 50 to
69 year old demographic. For
those aged over 70 years old,
the highest ranking countries
for lung cancer mortality due
to air pollution were China,
Mongolia, North Korea, Laos
and Montenegro (Respiratory
Medicine, 2021).

Who is most
vulnerable to
the effects of
air pollution?
Elderly people
The elderly are particularly vulnerable when it comes to the effects
of air pollution. This is a result of
the increased likelihood of existing
conditions being present; older
people are more likely to suffer
from health issues such as high
blood pressure, heart disease
and lung issues – all of which
are worsened by air pollution.
It’s still unknown which pollutants
are most damaging to the elderly,
but results from an Italian EpiAir
study (Epidemiologia e Prevenzione,
2009) suggest that this demographic are particularly vulnerable
to PM10 in particular. Meanwhile, a
study (Journal of Exposure Science
& Environmental Epidemiology,
2007) carried out in the US found
that PM2.5 was especially damaging
to the health of elderly people, even
in levels below the current guidelines set out by the World Health
Organization (WHO). Exposure
to this type of pollutant has been
linked to increased risk of stroke and
hospitalization among the elderly.
Although research is in its early
stages, studies are being conducted
to investigate the connection
between air pollution and cognitive
function. Recent studies (Neurology,
2020) carried out in New York
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suggest that increased exposure
to air pollution could be an influencing factor in the development
of Alzheimer’s disease. Similarly, a
London-based study conducted
in summer of this year (Cambridge
University Press, 2021), found that a
slight increase in exposure to NO2
was linked to an increased severity
of mental illness. Although, of course,
mental illness is not limited to the
elderly, studies like this do show
how air pollution could impact
brain function in multiple ways.

Pregnant people
During pregnancy, there’s an abundance of advice provided around
avoiding alcohol, smoking, and
certain food and drinks – but little to
no guidance around exposure to air
pollution. When inhaled, pollutants
from second-hand tobacco smoke
and vehicle emissions can enter the
bloodstream and make their way
into the placenta, reaching the fetus.
This can disrupt the formation and
development of key systems and
organs during pregnancy, potentially
leading to low birth weight, preterm
birth, or in some cases, miscarriage.

This year in a global first for the
medical community, the Royal
Australian College of Obstetricians
and Gynecologists (RANZCOG)
issued pregnant people and those
trying for a baby with new patient
resources, detailing information
and advice around the dangers
of air pollution caused by bushfires. This comes after another
influx of devastating wildfires in
Australia, including the fast-moving
Wooroloo bushfire in February
which ravaged over 70 homes
and over 22,200 acres of land.
In an analysis of 68 American
studies (The American Journal
of Managed Care, 2019) into the
effects of air pollution on pregnancy,
57 studies found that air pollution
impacted birth outcomes such as
preterm birth and low birth weight.
It’s worth noting that as a result
of intersectional factors such as
financial status and location, Black
mothers are at the highest risk of
experiencing the negative impacts
of air pollution during pregnancy.
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In July, Columbia University
carried out a study monitoring
over 200 children throughout
New York City, and found that
children who lived in areas
with higher levels of air pollution
had greater difficulty with
spelling, reading and maths
(Environmental Research, 2021).

Children and babies
Babies and children are also
particularly vulnerable to the
health implications of air pollution.
Exposure to pollutants can impact
development of vital organs, such
as the lungs and brain (Queen Mary
University of London, 2018), as well
as worsening existing conditions
like asthma.
Another reason that places children
in greater danger than most adults is
a more obvious one: their height. The
breathing height of most children
and babies in strollers, places them
almost directly in line with the
exhaust fumes produced by cars; if
these children live in built-up areas,
this will likely occur on a daily basis.
In many cities, a large percentage
of toxic emissions are produced by
road transport – these levels are at
their highest during the mornings,
when school drop-off time and rush
hour coincide. This has been shown
across the world, with studies in
London (Queen Mary University of
London, 2018) showing that levels
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of PM2.5 were higher during the
morning rush hour than the afternoon, meanwhile studies across
many cities in India (Indian Institute
of Management-Ahmedabad, 2014)
found that air quality was the
poorest at 7am.
A study carried out in the UK found
that children and infants could be
inhaling as much as 60% (Global
Centre for Clean Air Research, 2018)
more air pollution than adults during
the school drop-off.

What are the key short-term
and long-term effects of
air pollution on developing
brains?
‘Exposure to air pollution is linked
to illness and school absences,
which then correlate with worse
performance. It’s also the case that
as air pollutants enter the body, they
induce neuroinflammation. This
contributes to cell loss within the
central nervous system, causing
cognitive deficits. Consequences
of this damage are far-reaching.
Based on autopsies of otherwise
clinically healthy Mexico City youth,
for example, Calderón-Garcidueñas
from the University of Montana
and her colleagues have shown
that those exposed to high levels
of air pollution had brain structures
resembling older adults with early
stage Alzheimer’s disease.’
Sara Grineski, Professor of
Sociology and Environmental
Studies at the University of Utah

People with existing health
conditions
For those with existing health
conditions, exposure to toxic air can
significantly damage their health.
Lung conditions, such as asthma,
are aggravated by high levels of
air pollution – both outdoors and
indoors – which mean homes with
mold or damp can be just as
dangerous as congested roads.
Poor air quality can set off asthma
symptoms like coughing and
wheezing, or even trigger asthma
attacks, potentially leading to
hospitalization if symptoms cannot
be controlled.

Lung conditions are not the only
health issue exacerbated by air
pollution. A report published in 2019
by the European Environment
Agency (EEA) found that people who
had previously suffered from heart
attacks had higher mortality rates
if they also experienced long-term
exposure to air pollution.
Emerging research also shows the
impact of toxic air on pre-existing
mental health issues. An analysis
of research carried out in August
found that higher exposure to
traffic-related air pollution increased
likelihood of seeking secondary care
from mental health services.

'There is already evidence
linking air pollution to
the incidence of mental
disorders, but our novel
findings suggest that
air pollution could also
play a role in the severity
of mental disorders for
people with pre-existing
mental health conditions.’
Dr Ioannis Bakolis,
King’s College London
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What can we do to protect our
health from toxic air?
Small lifestyle changes can make
a positive influence when it comes
to reducing our exposure to air
pollution. Opting for walking or
cycling instead of driving has a
large environmental benefit through
lowering emissions, but this choice
can also minimize our exposure
to air pollutants too. Researchers
in London (Healthy Air Campaign,
2014) and Copenhagen (Science of
The Total Environment, 2001) found
that even on highly polluted roads,
cyclists experience lower levels
of exposure to air pollution than
passengers inside cars: the reduction
could be up to five times less. This
is because when driving through
areas of high traffic, pollutants enter
our vehicles and become trapped,
resulting in a far higher concentration of air pollution inside the car
than on the surrounding roads.

Air pollution is impossible to avoid completely, especially
when traveling around a city. To reduce our exposure to
air pollution, experts recommend:
•

Using a rain cover on strollers to protect infants from dangerous levels
of pollutants when out and about

•

Those with pre-existing conditions, such as asthma sufferers, should
avoid exercising outdoor in high pollution areas

•

Everyone should regularly check air pollution levels in their local area,
and minimize time spent in highly polluted areas

•

Minimize the use of wood-burning and coal stoves

•

Replace harmful household chemicals – such as those used for
cleaning – with natural, non-toxic products

•

Invest in an electric vehicle, rather than one powered by petrol or diesel

Health professionals should have a role in raising awareness and prevention of air pollution.
If someone is visiting the doctor with a cough, asthma, or other respiratory issues, the medical
profession needs to ask more in-depth questions to get to the root of the problem, rather than
just prescribing an inhaler to treat the symptoms. If someone was presenting with lung issues,
they might be asked how many cigarettes they smoke a day and advised to stop, but they’re never
asked: what area do you live in? Do you use a wood-burning stove? Do you use deodorants and
hairspray in enclosed spaces?
The home environment doesn’t seem to come into play, but it really should. It’s a huge health
issue, so doctors need to be telling us if we’re living in a highly polluted area, or that our daily
exposure to poor air quality is well in excess of World Health Organization limits. When it comes
to people living in social housing, this should put them on a priority list to move homes: why is this
not happening? It’s so logical to me and other people in the profession, why is it not logical to the
health professionals?
Nathan Wood, Managing Director, Farmwood M&E Ltd.
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Who is campaigning
for our health when it
comes to air pollution?
Clean Air Fund
Clean Air Fund is an initiative
fighting the health issue of air
pollution across the world. Since
launching in 2019, they’ve
expanded into India, the UK, and
east and southeast Europe. They
aim to add a new geographic
focus every year – with plans to
expand to regions of Africa next.
Their overarching aim is to build and
bolster a global movement for clean
air by bringing together experts,
funders, policy makers and activists.
Since their inception, the initiative
has raised $50m to aid their mission.
They recently published a 2021
report looking into commitments
to air quality across the globe
which identifies opportunities for
growth as well as gaps in funding.

Our Children’s Earth (OCE)
Foundation
‘We do not inherit the Earth from
our ancestors, we borrow it from our
children.’
The OCE Foundation is bringing
awareness to the public health issue
of pollution (both air and water), with
a focus on how it affects children.
They advocate for the most vulnerable members of society by educating
and raising awareness among
people of the health problems
caused by pollution in many neighborhoods across America. Through
promoting public understanding
of this issue, they aim to empower
affected communities to take action
and protect their children from the
dangers of air and water pollution.

American Lung Association
For over 115 years, the American
Lung Association has been working
to improve lung health and prevent
lung disease through education,
advocacy and research. They aim to
defeat lung cancer, champion clean
air for everyone, create a world free
of tobacco, and improve the lives
of those affected by lung disease.
As well as campaigning against
obvious causes of lung disease – like
cigarettes – they raise awareness
about harmful air pollution and how
to minimize exposure to it in our
homes, schools and workplaces.
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Interview:

Interview with
Dr. Stephanie Taylor,
CEO and Founder
of Building4Health Inc.
Dr. Stephanie Taylor received her
MD from Harvard Medical School,
Boston, Massachusetts, followed
by clinical practice in pediatric
oncology and research on cellular
growth control mechanisms. During
her clinical work she recognized
that the hospital building could be
a powerful factor in patient infections, she completed a Master’s
Degree program in Architecture
and worked in an architecture firm
which focused on hospital design for
several years.
Dr. Taylor went on to found Taylor
Healthcare Consulting, Inc, a
physician-led company that
specializes in designing, building
and maintaining hospitals and other
commercial buildings for optimal
occupant health and productivity.
In 2020, she scaled her consulting
work in 2020 with the founding of
Building4Health, Inc (B4H). The B4H

mission is to be the global source of
truth in defining and evaluating the
impact of the indoor environment on
human health.
Dr. Taylor is on multiple international
advisory boards for indoor air
standards, is a Harvard Medical
School Incite Health Fellowship, an
ASHRAE Distinguished Lecturer
and a member of the Epidemic Task
Force and Environmental Health
Committee.

Have you noticed a growing
interest in air quality during
2021?
Definitely. Prior to the COVID-19
pandemic, most discussions around
air quality and health in non-healthcare settings focused on outdoor
pollution. Meanwhile, the relationship
between IAQ and occupants was
relegated to ‘comfort:’ a far less
compelling topic compared to health.

COVID-19 has been a huge
conversation starter in terms
of the health of our indoor
spaces. Do you think this has
helped or hindered general
awareness of indoor air
quality?
Helped. When the CDC finally
acknowledged that indoor transmission of SARS-CoV-2 extended
beyond the six-foot distance that
large droplets can be exhaled,
many people became appropriately
concerned about the transmission of
contagious viruses spread through
the air over much greater distances.

Do you think people fully
understand the health
implications of exposure to
air pollution?

How can improving understanding around indoor air
quality create more sustainable buildings that also
promote occupant health?
COVID-19 has already broadened
the definition of a sustainable
building. Prior to the pandemic,
the concept referred to design
choices that strived to minimize the
harmful impacts of buildings on our
outdoor ecosystem. The definition
of sustainable building design
and operation has now expanded
to include occupant health and
productivity. Buildings are meant to
shelter us, so these considerations
are very appropriate!

What are your key hopes or
goals for 2021 in terms of air
quality and health?
I hope that people will begin to
understand that while poor IAQ
can promote disease, effectively
managed indoor environments
can promote occupant health and
productivity. For example, mid-range
relative humidity levels support our
respiratory immunity and decrease
the infectivity of exhaled infectious
aerosols.

I also hope that
– despite almost
universal fear of the
SARS-CoV-2 virus
– more people will
understand that the
majority of microbes
that live in and on our
bodies and buildings
are beneficial to our
health.
Attempts to eradicate all indoor
micro-organisms with injudicious use
of strong chemicals and electronic
technologies run the risk of killing
the good microbes, thus allowing
more resistant and disease-causing microbes to spread with less
competition.
Clearly the relationship between
health and IAQ is complex. Nevertheless, we now have sensors and
analysis tools needed to understand
and proactively manage our indoor
environments to support occupant
health, while we continue to strive
for energy efficiency in buildings.

Unfortunately, I have to say no.
While COVID-19 has increased
awareness about the movement
and concentrations of infectious
particles indoors, most people are
still unaware of the extent to which
IAQ impacts both short-term and
long-term illnesses. Factors such as
temperature, humidity, particle and
gas concentrations, and exposure
to varying light and radioactive
wavelengths, broadly affect our
respiratory immune system and
overall physiology.
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Interview:

Interview with Piers
MacNaughton, Vice
President of Health
Strategy at View.
Piers MacNaughton is the Vice
President of Health Strategy at
View Inc. He leads their research
program on health and wellness
and provides strategic guidance on
product development. His research
focuses on the influence of the built
environment on occupant health
and productivity. He strives to apply
the findings of this research to push
the real estate market towards
healthier work environments through
academic and industry partnerships.
Dr. MacNaughton has published
dozens of peer-reviewed papers and
book chapters, and his research
has been featured in the Wall Street
Journal, NY Times and NPR among
other major outlets.
Dr. MacNaughton graduated from
Tufts University with a degree in
environmental engineering, and from
Harvard T.H. Chan School of Public
Health with a master of science and
doctor of science in exposure, epide-

miology and risk in the Department
of Environmental Health.

commercial real estate industry on
which solutions should be adopted.

To what extent do you think
awareness of indoor air
quality has changed since
COVID-19?

More broadly, the introduction
of hybrid work models change
the fundamental requirements of
physical office space. There will be
greater demand for office space that
supports teamwork, collaboration,
ideation and culture. The office will
also need to compete with the home
environment. My hope is that in
the race to provide COVID-19 safe
buildings, real estate leaders look
to create healthy buildings that
promote health beyond infectious
disease – given that the pandemic
will eventually subside – and
provide a fantastic experience for
employees.

When we first started researching
air quality and sharing it with the real
estate industry or the general public,
it was a novel concept. People now
accept that their buildings can pose
a risk to their health – ventilation,
air exchange rates and CO2 are
now concepts that they understand
and care about. We even see
people bringing CO2 sensors with
them wherever we go. The practical
implication of greater awareness is
that building professionals should
anticipate receiving questions about
these concepts from their tenants
and end-users and be prepared to
demonstrate what they are doing to
provide a safe space.

How has COVID-19 impacted
indoor air quality (IAQ) and
the return to workplaces in
the US?
Naturally, there is increased awareness and scrutiny of the places
where we spend our time. Not only
are people less comfortable being
in crowded spaces for prolonged
periods of time, we’ve also gone
through a period of remote work that
has shown an alternative approach
to work post-pandemic.
From an IAQ perspective, building
operators will be sprinting towards
solutions that address infectious
disease transmission – some
warranted and others not. Public
health and building science experts
are working tirelessly to educate the

The influence of the
indoor environment is
under-appreciated,
resulting in a huge
cost associated with
ignoring or delaying
action towards
healthy buildings.

How does air pollution
affect cognition? What were
the main drivers of IAQ in
conventional buildings?
Can you tell us a bit about
your research on cognitive
function in relation to healthy
buildings and conventional
buildings?

ventilation will dilute concentrations
of CO2 and VOCs with outdoor
air, filtration will reduce particulate
matter concentrations, and source
control can limit the generation of air
pollution from indoor sources.

Air quality comprises a number of
air pollutants, several of which have
been shown to have independent
effects on cognitive function. In the
COGfx Study (Indoor Environmental
Quality), we were able to isolate
the cognitive effects of carbon
dioxide (CO2) and volatile organic
compounds (VOCs) by exposing
participants to each of these air
pollutants over a set of six workdays.
On two of the days, we injected
CO2 into the office environment to
reach 1000ppm and 1500ppm of
CO2 respectively – levels commonly
found in indoor environments.

We often call public health the field
of common sense. We intuitively
know that air quality, thermal
conditions, acoustics and lighting all
impact our health and performance.
Going into each of our studies, we
anticipated that if we designed and
executed the study, our hypotheses would be borne out. What
has surprised me the most is the
magnitude of the effects we have
seen. The impacts to productivity
are not trivial, and often exceed
other well-accepted factors, such
as interpersonal differences and
behaviors. The influence of the
indoor environment is underappreciated, resulting in a huge cost
associated with ignoring or delaying
action towards healthy buildings.

On another day, we added office
supplies, cleaners and building
materials to the air supply to create
a representative mix of VOCs at
concentrations typically found in
buildings. In these three conditions,
we found scores on cognitive
tests to be reduced by up to 50%
compared with an optimized indoor
environment.
In our follow-up study in 37 buildings
around the world, we again saw
impacts of CO2 on cognition in
actual offices over a one-year period,
as well as from exposure to particulate matter less than 2.5 microns
in diameter. While the mechanism
is different for each of these three
pollutants and not entirely understood, the solutions to address
them are well-known; increasing
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What surprised you the most
about your research?

sickness. In an industry obsessed
with risk, it is easy to focus on the
problem at hand and overlook the
upside potential of healthy buildings.
Fortunately, it is often the same
factors that deliver both: increased
ventilation, better filtration, more
daylight, better temperature and
humidity control. These factors not
only make buildings safe, but also
ones that people want to be in.

What are your key hopes or
goals for 2021 in terms of air
quality and public health?
We are in a moment of unparalleled
opportunity for healthy buildings.
The appetite and investment for
healthy buildings has never been
higher, and at the same time, many
buildings are at much lower occupancy than pre-pandemic, presenting an opportunity to reassess the
role of indoor spaces and make
them better. My hope is that leaders
in the real estate industry leverage
this moment to make spaces that
promote health rather than prevent
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Inequalities
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Air pollution is an issue that
infiltrates both our indoor and
outdoor spaces, affecting
millions of people across the
world everyday. However, the
impacts of toxic air are not evenly
distributed, with the world’s most
vulnerable often bearing the
brunt of this global health crisis.
Evidence shows a distinct link
(University College London, 2021)
between increased exposure to air
pollution and lower socioeconomic
status, the reasons behind which
are incredibly complex and intersectional. Various social, economic
and political factors influence
how environmental risks – like air
pollution, flash flooding and wildfires
– affect different demographic
groups across the world.
We know that toxic air kills at least
seven million people worldwide each
year (World Health Organization),
with 2021 data estimating this
figure to actually be closer to 10
million (Environmental Research,
2021). Almost half of cities with over
100,000 residents do not meet the
World Health Organization’s most
recent guidelines for air quality,
which were updated in September
of this year. This figure jumps
drastically to 98% when looking
at cities of this size in lower- and
middle-income countries (World
Health Organization, 2021).
Studies have shown that racial and
financial disparities in exposure
to air pollution is an issue that
permeates across the world
(Nature Communications, 2021). In
particular, lower income neighborhoods experience less political
and economic power, as well as
fewer resources than wealthier
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communities (Methods in Environmental Epidemiology, 2017). These
contributing factors create an
unequal and disproportionate
exposure to environmental burdens –
one of which is polluted air. In a 2021
study commissioned by AirRated,
65% of respondents agreed that
there is a disproportionate air quality
burden borne by certain socioeconomic, racial and ethnic groups;
although this figure is promising,
much still needs to be done to keep
raising awareness of this systemic
issue.

What causes air
pollution injustice in high
income countries?
Air pollution is – quite literally – an
invisible issue that surrounds us all,
so how are certain groups worse
affected than others?
The systemic issues that cause this
inequality in richer countries run
deep, with factors such as housing
regulations and governmental
legislation at play. Some of the more
tangible reasons behind why lower
income groups are worse affected by
air pollution include:
•

Increased likelihood of suffering
from existing medical conditions

•

Restricted access to high-quality
healthcare and medical insurance

•

Less access to sufficient housing
conditions, meaning that HVAC and
cooking systems often contribute to
poor air quality in the home

•

Less able to access healthy lifestyle
habits which are proven to alleviate
the health effects of exposure to air
pollution, such as healthy food and
exercise privileges

•

Increased likelihood of living in a
poorer outdoor environment, in close
proximity to polluted roads and
industrial areas

These income-based disadvantages mean that already deprived
inhabitants of wealthy countries
can enter a cycle of ill-health. Poorer
groups become unable to access
the healthcare and lifestyle changes
necessary to minimize their exposure
to toxic air – all while the world’s
richest corporations continue to do
the most harm to our air quality.
This cycle becomes increasingly
evident amongst other already
marginalized groups, such as people
of color, those with disabilities,
and members of the LGBTQIA+
community. Discrimination within
the job and housing markets mean
their financial struggle becomes
further compounded while the
opportunity to improve the health
of the indoor and outdoor environment continues to be limited.

The outdoor environment
When considering factors that
contribute to poor outdoor air
quality in built-up environments –
such as traffic, a high proportion
of heavy goods vehicles, and
industrial activities – indirect
pollution is worst in lower socioeconomic and non-white areas.
Racial injustices mean that in rich
countries, people of color are often
subject to poorer housing conditions,
less well-maintained neighborhoods
and job discrimitation, all of which
increase their exposure to pollution. A study published by Science
Advances in April of this year looked
at 48 states across America, and
compared different racial groups’
exposure to PM2.5. Black Americans
were found to be exposed to higher
levels of pollution from every source,
including industrial, road vehicles,
construction, road dust and
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residential sources. Looking at
results from the study as a whole,
Asian and Hispanic groups were
exposed to the next highest
levels of pollution, while white
Americans experienced the lowest
exposure of all racial groups.
When we consider less common
sources of air pollution, such
as airports, it doesn’t take long
to identify patterns of financial
disparity which impact how outdoor
air pollution is directly connected
to increased levels of poverty. For
example, London City Airport –
London’s fifth busiest airport – is
located in Newham, a borough in
east London. As of December 2021,
50% of children living in Newham
live below the poverty line, while 49
per 1,000 households are housed
in temporary accommodation:
the highest rate across the entire
capital (Trust for London, 2021). The
presence of an inner city airport in
this area considerably increases
levels of air pollution, while creating
disruptive noise pollution too.
Although not an obvious health
issue, excessive noise can really
affect inhabitants’ quality of life,
cause sleep disturbance, irritation
and increase stress levels.
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A similar case is Seattle-Tacoma
International Airport (Sea-Tac), the
eighth busiest airport in the US. A
recent study found that communities living within 10 miles of the
airport were exposed to higher levels
of PM0.1 (University of Washington
School of Public Health, 2019), and
these pollution rates show no sign
of decreasing. According to 2021
data from the City of Seattle, CO2
emissions from flights out of Sea-Tac
have increased by 58% since 2008.
The rates of heart disease, stroke
and premature births all increase
with proximity to the airport.
There is clear racial disparity when
considering the demographics
of people surrounding Sea-Tac;
communities within 10 miles of the
airport house the largest portion
of Black and Latino Americans in
King County, while being home to
only a third of the county’s white
inhabitants (City of Seattle, 2021).
When lower socioeconomic groups
are placed in closer proximity to
pollution sources, such as busy
roads, financial limitations mean
the health impacts of this are
compounded by seemingly minor
logistical reasons. For instance,
being unable to afford a gym

membership means individuals
have to exercise either in their
homes or on busy streets, often
in mornings and evenings when
traffic-related air pollution (TRAP)
is at its highest. Either that, or
they have to resort to public parks
which present a whole host of new
safety concerns for lone women,
children and transgender people.

An indoor spotlight
In developed countries, we spend
an average of 90% of our time
inside (United States Environmental
Protection Agency): to say our indoor

‘The indoor air you
breathe can be
hazardous to your
health without any
telltale signs.’
American Lung Association

issues like poor ventilation. Renters
do not have the means or power
to install a sufficient ventilation
system, replace air-polluting gas
cookers, or source a more effective
extractor fan in the kitchen – all of
which would significantly improve
the quality of air in these home.
In comparison, more expensive,
spacious houses are well-ventilated by design. And if they’re
not, fixing this issue is solvable for
someone of high financial status.
environment influences our health
is an understatement. Research
into outdoor pollution is far more
extensive than studies into the
air we breathe inside our homes,
workplaces, and schools, but
the health impacts of these
indoor spaces can vary wildly
across socioeconomic groups.
High density dwellings – such as
public housing apartments inhabited
by lower income inhabitants – have
low ventilation levels compared to
other buildings. Although this can
prevent high levels of outdoor air
pollution from entering the home,
it does not adequately offset the
impacts of living in a high pollution
area like on a main road. These
low ventilation homes prevent
indoor air pollution from cooking,
smoking and fires from escaping,
so these indoor sources build up
and become trapped inside. On
top of this, pollution caused by
adjoining neighbors can easily
enter the home, and when outdoor
pollution is introduced it’s much
more difficult to remove effectively.
Financial instability means these
dwellings are often rented rather
than owned, which compounds
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When living in a home with poor air
quality, an obvious solution would
be to spend more time outdoors
in less polluted areas. However,
external factors mean that this is
more challenging for poorer groups
to do safely. Higher levels of unemployment mean more time is spent
at home, levels of unemployment
mean more time is spent at home,
free after-school activities are
limited due to lack of school funding, while paid-for extracurricular
activities are simply not an option
for many families. Additionally, lower
socioeconomic groups are also
more likely to live in neighborhoods
of high crime with less access to
public or private green spaces.

Poorer overall health
Another huge factor which
contributes to the health inequality
surrounding air pollution is the
increased likelihood of existing
health conditions. Groups with low
socioeconomic status are at a much
higher risk of experiencing underlying health issues. As discussed
in our ‘Health’ section, conditions
ranging from existing circulatory
problems to asthma and mental
health illnesses increase susceptibility to the impacts of air pollution,

meaning the effects are more likely
to harm health – or even result
in fatality.
Other factors, including psychological stress and material deprivation,
also make poorer individuals more
susceptible to the effects of toxic
air. Material deprivation can include
restricted access to healthy food
and lifestyle activities as well as
limited access to healthcare or
health insurance. A recent study
found that asthma costs an affected
American $3,266 per year: $1,830
on prescriptions alone (American
Thoracic Society, 2018). With
COVID-19 shining a spotlight on
those with existing medical conditions over the past year, poor air
quality is not something many can
afford to live with.

‘Exposure to indoor air
pollution can lead to health
inequalities depending
on socioeconomic status.
Differences in housing
quality and characteristics of the surrounding
areas mean low-income
households are likely to
bear a disproportionate
risk of elevated exposure
to indoor air pollution.’
Lauren Ferguson,
University College London
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Another factor to consider is the
presence of smoking among less
affluent groups; a 2021 analysis of
a London-based study found that
25.5% of participants in lower-paid
manual occupations were regular
smokers, compared with only 10.2%
of those in managerial and professional positions (University College
London, 2021).
These systemic issues all contribute
towards poor indoor air quality and
increased exposure to outdoor air
pollution. To make matters worse,
the people most affected often
lack the ability to enact change.
Resources and political power are
usually limited to the few with high
financial standing, and they rarely
see the devastating impacts of
exposure to toxic air firsthand.

Your study into health
inequalities caused by
exposure to air pollution
had some really eye opening
results. Can you tell us what
surprised you most while
carrying out this research?
With indoor air pollution, there’s kind
of an expectation that it’s within the
control of the people who live there,
for example by opening windows,
not smoking indoors, etc. But in the
recent paper we show that unequal
exposures to indoor air pollution is
driven by factors such as:
•

Living close to roads with heavy
goods vehicle access, leading to
higher outdoor concentrations
which then infiltrate into the building

•

Living in smaller dwellings, with lower
levels of background ventilation
meaning indoor-sourced pollution
from activities like cooking will
struggle to dissipate

•

Additional ventilation, such as
extractor fans, are also more likely
to remain broken in low income
housing

•

Living in overcrowded homes with
longer cooking durations to accommodate a larger household size

•

Having low perceptions/limited
opportunities in the surrounding
outdoor environment causing
people to spend more time indoors,
heightening their exposure to indoor
air pollution

All of these, beyond occupant
behaviors such as cooking, are
outside of the control of low income
populations who largely rent their
homes from housing associations
and do not have the political power
to demand change.
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Also, in many cases, occupant
behaviors are determined or
restricted by wider systemic issues
such as the local environment and
the quality or maintenance of the
dwelling. For example, opening
windows may help to reduce indoor

concentrations from outdoor
sources, but perceptions of
neighbourhood crime are higher
in lower income areas, which
may deter people from opening
windows due to security reasons.

‘Overall, what shocked
me most throughout
the research was that
occupants really have
just as little control
over their indoor air
quality as they do their
outdoor air quality. And
due to poorer housing conditions, this is
particularly true for
low socioeconomic
households, increasing
the likelihood of these
individuals suffering
with more frequent and
severe health issues.’
Lauren Ferguson,
University College London

Air pollution
in developing
countries
When we take a step back to
consider environmental injustices,
the relationship between wealth and
exposure to toxic air becomes even
clearer. According to data published
by the World Health Organization
in September, 91% of premature
deaths caused by air pollution
occured in low- or middle-income
countries; the largest portion of
these deaths were in Southeast Asia
and Western Pacific regions.
It’s also crucial to note that many
developing countries lack the
advanced air quality monitoring
systems that rich countries have in
place, so the extent of the air pollution and the health impacts in these
regions are not fully known. What
we do know, however, is that limited
access to clean fuel creates indoor
air pollution for billions of people
globally. As of December 2021, 2.6
billion people across the world still
rely on the use of dirty fuels (World
Health Organization) – like kerosene,
animal dung, crop waste and coal –
on open fires and inefficient stoves,
to carry out basic household needs
such as cooking. These people make
up the world’s poorest populations,
and practices like this expose them
to high levels of dangerous air
pollution multiple times a day.
In many poverty stricken countries,
the climate disaster means inhabitants are faced with far more tangible
environmental threats in addition to
air pollution, such as flash floods,
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A Stanford-led study published in
2021 estimates that reducing air
pollution can increase soybean and
corn yield by as much as 20% –
this equates to $5 billion annually
(Environmental Research Letters,
2021). For inhabitants all over the
world who rely on crop growth for
their survival, increasingly poor air
quality can, and will, have devastating effects.

long droughts and destructive storms.
These events have the greatest
impact on the world’s poorest, and
women and girls make up the majority
of the world’s impoverished people:
2021 data shows 247 million women
living on less than $1.90 dollars a
day, compared to 236 million men
(Statista, 2021). As a result, the
world’s most vulnerable women
and girls are currently shouldering
the burden of the climate crisis.
The climate disaster, and air pollutionmore specifically, have significant
health impacts as we’ve discussed
– but for people in developing
countries, it directly damages their
livelihoods too. Unreliable weather
conditions cause destruction, preventing access to food and clean
water supplies as well as access to
a regular income through sales.
The full extent of air pollution’s
damage to crop growth is not known,
but emerging studies are beginning to
shed some light on this relationship.
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Can air
pollution
injustice be
resolved?
In wealthy countries, systemic
inequalities that allow air pollution
to disproportionately impact certain
demographics must be challenged.
At governmental and building
management levels, this means
providing safe, well-lit outdoor
spaces that inhabitants want to
spend time in as a first port of call.
Creating a network of safe, clean
methods of transportation would
also contribute significantly to
better air quality, by reducing the
dependence on cars to cut carbon
emissions, as well as improving
neighborhood safety. Efficiently
planned, safe public transport also
has the knock-on effect of encouraging outdoor activity for poorer
residents, which will improve the
overall health of low-income
communities.

The letter that was delivered
to Alok Sharma at COP26
this year really highlighted
the need for global action to
be taken in order to protect
children from the effects
of exposure to air pollution.
What changes do you hope
to be driven by this campaign,
and how soon do you hope
to see this change enacted?
"I’m hoping the campaign is going to
awaken more parents – not activists,
just normal everyday parents – to
make them aware of the impact of
air pollution on their children’s health.
We’re hoping that on February 15th
2022, which is the anniversary of my
late daughter’s death, we can get
as many normal parents out during
the half term, to go to Parliament
and make our voices heard and let
the Prime Minister know enough is
enough. The more people that join,
the more powerful the campaign
becomes. I hope between now and
February 15th we can mobilize as
many parents as possible; I worry
if we just sit here and just accept
it, nothing’s going to change."
Rosamund Adoo-Kissi-Debrah,
Air Pollution Activist

Building adjustments, particularly
in public housing, are an essential
factor in improving energy efficiency,
thermal comfort and promoting
better indoor air quality. Efficient
HVAC systems are a great way of
improving air quality and ventilation without the compromise of
letting air pollution from outdoors
or neighboring dwellings to enter
the home – especially amongst
high-density apartment blocks.

Providing clean fuels to carry
out household activities, such as
cooking and heating, is vital to
improve indoor air quality across
both low- and high-income countries.
Additionally, the use of clean,
renewable fuels is far more sustainable, and is an effective tool in the
fight against the climate crisis.
In developing countries, arming
women and girls – who traditionally
adopt the role of homemakers and
household organisers – with the
tool of education would expand
their opportunities, improve survival
abilities and arm them with knowledge to become valuable assets
in the face of the climate disaster.
Access to formal education and
financial agency would provide
women with the vital knowledge
and skills to protect their livelihoods
from the impacts of severe climate
events, as well as improve the health
of themselves and their families
by minimizing their exposure to
dangerous levels of air pollution.

be a priority for all global governments so that essential knowledge
and skills are more accessible than
ever for children across the globe.

‘Girls’ education,
gender equality, and
climate change are not
separate issues… When
we educate girls they
can become farmers,
conservationists, solar
technicians. Problem-solving skills can
allow them to help their
communities to adapt
to climate change.’
Malala Yousafzai,
Chatham House, March 2021

The 2021 Human Rights Watch
report into COVID-19 and education
reported that 90% of school-aged
children across the world had
their education disrupted by the
pandemic. And research shows
time and again that school closures
hit groups facing discrimination
the hardest. These demographics
include children living in poverty,
those with disabilities, children who
identify as racial minorities in their
country, girls in countries struggling
with gender inequalities, members of
the LGBTQIA+ community, migrants,
refugees, children seeking asylum
and those living in countries affected
by armed conflict. As we adjust to a
life with COVID-19, education must
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Interview:
coming from people – other than
the way we cook and clean – but
with COVID, the risk is coming
directly from us when we breathe.

Interview with
Nathan Wood
Managing Director at
Farmwood M&E Ltd.
Nathan Wood is Managing Director
of Farmwood M&E Ltd, Chairman of
the BESA Health and Wellbeing in
Buildings Group as well as Chair of
the GCP Europe Indoor Environmental Quality Task Force.
Nathan has a wealth of knowledge
across the building engineering
sector, particularly ventilation and
air quality, and is a straight-talking
advocate of clean air technology
and straight talking.

What impact do you think
COVID-19 has had on existing
air pollution inequalities?
The COVID-19 pandemic has
brought about some really interesting conversations in the air quality
space and more, generally. We don’t
usually think about poor air quality
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COVID has allowed us to highlight
even more problems surrounding
air quality. We're now talking
about ventilation on BBC News
and in magazines. We're talking
about air flow, natural ventilation,
mechanical ventilation, and air
quality monitoring across a load
of industries. This conversation is
certainly what we needed to do
as a knee-jerk reaction to COVID
to improve ventilation rates, but
the bigger picture going forward
requires a more nuanced response.
If we are to address social housing accommodation provided by
governments, which is generally of a
lower standard, many still don’t have
sufficient ventilation and extraction
systems. We've literally just left
COP26 and still not enough is being
done to retrofit buildings with the
proper systems. If we retrofit heat
recovery systems on a widespread
basis into these buildings, we could
maintain heat more effectively and
improve the efficiency of the building
without overheating. This already
addresses a number of indoor air
quality problems, like temperature.
So, if we were able to address issues
like this then we can start to move
on to the other issues, like mold
spores in homes. So many children
who grow up in overcrowded apartments are exposed to potential mold
spores in the air that then go on to
create serious respiratory issues.
There’s so much research about
how people in polluted areas are

more likely to contract COVID:
it's able to float around more,
suspended on other particulates in
the air for longer periods of time.
COVID without question has made
air pollution visible to the world.

What steps do you think
need to be taken to minimize inequality surrounding
air pollution exposure?
Governments can preach and
promote when it comes to raising
awareness and pushing legislation
forward, but it's the people on the
ground that can actually drive lots
of change: the doctors, the nurses,
the walk-in clinics and schools.
For instance, people often just don’t
know that their area is polluted or
if they attend a school in a polluted
area. There are some fantastic
schools in terrible locations in terms
of air quality. We think we're doing
our best by children, we strive to
give them the best of what we can,
and yet people actively move to a

location that may not necessarily
have the best air quality to access
a school. You could look for local air
quality mapping stations and check
out what the local pollution rates are,
but it's having the knowledge to do
that in the first place.
I do think that councils could play
a big part in this, and organizations
like Ofsted who score schools based
on the grades achieved by the children there. What if they also based
schools on their air quality? There’s
certainly an education-based side to
it! Children in polluted schools may
have significantly reduced cognitive
ability, and yet we're sending them
to school to learn to the best of
their ability based on Ofsted reports
that don’t consider air pollution as a
factor. I think some kind of grading
system like this would definitely
make people pay more attention.
Unfortunately, budgets seem to
restrict most of these changes
from happening, which is where the
whole inequality argument comes
back into it. But everyone deserves
to breathe clean air, regardless of
where they live and who is supplying
the accommodation.

What changes do you hope
to see in the next year?
I hope that people don't forget
about COVID and what we've been
through, not only as a nation, but
globally. The effects of COVID are
going to be felt for many years to
come, and there will undoubtedly
be other pandemics with a whole
selection of other issues.
Hopefully within the next year, we
will see some very strict limitations
and improved guidance pushed
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through that will be adhered to.
The Government let us down on
the environment bill by not voting
that through, which I still don't
understand.
But in a year's time, above all else,
I would love to hear that doctors
surgeries and drop-in clinics are
starting to ask the basic fundamental questions about patients’
living environments, because they
have such a bearing on our health.

But in a year's
time, above all
else, I would love to
hear that doctors
surgeries and
drop-in clinics are
starting to ask the
basic fundamental
questions about
patients’ living
environments,
because they have
such a bearing
on our health.

A

Schools
Children
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Every day approximately 93% of
children under the age of 15 years –
1.8 billion (World Health Organization
(WHO), 2018) children around the
world – breathe air that is so polluted
it puts their health and development
at serious risk. And tragically, many
of them die as a result: it is estimated
that in 2016 alone, 600,000 (WHO,
2018) children died from acute lower
respiratory infections caused by
air pollution.
At COP26 in November 2021, six
mothers delivered a letter to
Alok Sharma – the President of the
Glasgow summit – calling on world
leaders to take action to limit air
pollution and protect children who
are struggling with its effects.
The letter was signed by nearly 500
parent groups from 44 countries, and
the delegation was led by Rosamund
Adoo-Kissi-Debrah, who tragically
lost her nine-year-old daughter, Ella,
to severe asthma that was officially
linked to air pollution in London.
Rosamund was joined by WHO’s Dr
Maria Neira, as well as other mothers from India, Brazil, South Africa,
Poland and Nigeria.
Individuals and groups around the
world are fighting tirelessly to protect
children from toxic air before it
causes irreversible damage to their
health and futures. We want to work
with them to create a world in which
every child has access to clean air.

How does air pollution impact
children?
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Air pollution is a severe threat to
people of all ages, but babies and
children are extremely susceptible
to its effects as their bodies, and the
organs within them, are still growing.
They also have smaller airways,
breathe two to three times

more often than adults, and are
often physically closer to the level
of pollution sources such as vehicle
exhausts and hand-held cigarettes.
The youngest children are in
particular danger because the
barrier between the bloodstream
and brain is not yet fully formed.
This means that pollutants can cross
from the lungs to the bloodstream,
and from the bloodstream to the
brain. There, they cause brain cells
to inflame, potentially affecting a
child’s cognitive and intellectual
development.

“The day I joined the
movement of mothers
for clean air, I knew we
would be able to turn the
tide on climate change,
as there is nothing
stronger than the love of
a mother for her children.
Air pollution from the
burning of fossil fuels is
killing our children, and
there is nothing, and I
mean nothing, we won’t
do to protect our children.
So join us, or get out of
our way, as we end the
era of fossil fuels.”
Dr Maria Neira, Director of the
Department of Public Health and
Environment at WHO

A

Lung development
Breathing high levels of air pollution
over a long period of time can have
an adverse impact on lung development. A 2014 report from Southern
California Children’s Health looked
at the long-term effects of air
pollution on children and teenagers.
Tracking 1,759 children who were
between ages 10 and 18 from 1993 to
2001, researchers found that those
who grew up in more polluted areas
had a higher risk of reduced lung
growth. The average drop in lung
function was similar to the impact of
growing up in a home with parents
who smoked, and it is thought that
their lungs may never recover to their
full capacity.

Brain development
Not only do pollutants harm
children’s lungs, they can also
permanently damage their developing brains. A 2017 paper from
Unicef found that some pollutants
– including ultrafine magnetite –
can enter the body through the
olfactory nerve and the gut. Due to
their magnetic charge, they create
oxidative stress which is known to
cause neurodegenerative diseases
such as Alzheimer’s and Parkinson’s.
Another concerning finding was
that polycyclic aromatic hydrocarbons – a specific class of pollutants
formed from fossil fuel combustion
and commonly found in areas of
high traffic – can damage areas of
the brain that are critical in helping
neurons communicate.

Obesity and diabetes
Research shows that poor air quality
can be a catalyst for obesity and
diabetes. In 2017, the American
Diabetes Association conducted a
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study of children aged 8 to 15 who
were exposed to higher levels of
pollution. They were found to have
a lower insulin sensitivity, as well as
a decline in beta cell function and a
higher body mass index (BMI) by the
time they were 18.
Asthma
Exposure to air pollution can also
cause or exacerbate asthma – a
common chronic condition that
affects an estimated 6.1 million
children (Centers for Disease Control
and Prevention, 2019). A study from
the Asthma and Allergy Foundation
of America looked at young campers
with moderate to severe asthma.
They found that they were 40%
more likely to have acute asthma
episodes on high pollution summer
days than on days with average
pollution levels.
Hay fever
Babies who are exposed to pollution both before they are born and
during their first year of life have
a higher risk of allergic rhinitis, a
condition that includes hay fever. A
2007 study published in the Journal
of Allergy and Clinical Immunology,
found that hay fever was associated
with a significantly increased risk of
unexpectedly dropping a grade in
summer examinations.

2021: global
spotlights
New South Wales, Australia
In October 2021, there were disagreements over the use of air purifiers at
New South Wales schools. Parents
and citizens had raised thousands of
dollars to purchase their own air purifiers, only to have them knocked back
by authorities. The Department of
Education bought 19,000 air purifiers
but said they would only be distributed
in air quality emergencies, such as
bushfires over the summer.
Delhi, India
A 2021 study by Lung Care
Foundation and Pulmocare Research
and Education Foundation linked
poor air quality in Indian cities with
obesity and asthma among children.
Researchers found that at least
29.3% children from Delhi have airflow
obstruction or asthma. In November
2021, schools in Delhi were instructed
to close for a week due to high levels
of air pollution.
California, US
A 2021 study published in
Pediatrics examined more than
170,000 emergency and urgent care
visits for respiratory concerns in the
Rady Children’s Hospital Network in
San Diego County. Researchers found
that a 10 unit increase in PM2.5 from
wildfire smoke was associated with a
30% spike in admissions, compared
to 3.7% from non-smoke sources,
such as traffic emissions.

Isle of Man, UK
In September 2021, new air quality
sensors were installed in classrooms
across the Isle of Man, monitoring
levels of CO2, temperature, humidity and light. The data collected will
enable the Government to review
existing environments and inform the
planning stages of future education
infrastructure.
Cardiff, Wales, UK
In September 2021, parents from 19
schools signed an open letter calling
for real-time air quality monitors to be
installed at all schools across Cardiff.
There have been concerns following
a 2019 University of Birmingham
study that found that air quality in
Cardiff is worse than in London, with
Cardiff ranked the fourth worst for air
pollution in the UK.
London, UK
New analysis conducted by City Hall
found that children in London are four
times more likely to go to school in an
area where air pollution exceeds WHO
limits. On average, PM2.5 concentrations were 33% higher at schools in
London than in the rest of England.

Air pollution
and schools
It is essential for schools to offer
a safe and healthy learning environment, particularly as children are so
vulnerable to breathing in polluted air.
However, this is often not the case,
with poor air quality plaguing areas in
and around many schools.
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A 2018 study published in Environmental Research mapped out the air
pollution exposure for nearly 90,000
public schools across the US, with
researchers noting that only 728
schools achieved the safest possible
score. The picture is equally bleak in
the UK, with a 2021 City Hall analysis
identifying more than 3.1 million
children going to schools in areas
exceeding WHO limits on PM2.5.
Furthermore, as discussed in more
depth in our Inequalities section, air
pollution disproportionately affects
certain groups of people, and this is
strikingly apparent when considering
children’s exposure to pollutants
at school.
•

A 2021 study published in Environmental Sociology found that
Hispanic and Black US third-grade
children faced disproportionately
high exposures to hazardous air
pollutants (HAPs) from vehicular
sources, as compared to white
children, and children from nonEnglish-speaking homes

•

A 2020 study published in
Environmental Research found that
Salt Lake County public schools with
higher proportions of racial/ethnic
minority students were unequally
exposed under all PM2.5 pollution
scenarios

•

A 2018 study published in
Environmental Research found that
racial/ethnic minority children are
bearing the brunt of air neurotoxicant exposures at US public schools,
which may be unequally impacting
their school performance and future
potential

The adverse health effects of
environmental injustice can harm
children well into adulthood and may
even have transgenerational effects.
We need to take steps now to better
protect all communities from the
effects of air pollution and give every
child a fair chance of a healthy life.
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Air quality around our schools
The school run is a major issue in
terms of air pollution, as toxic fumes
from cars can linger throughout the
day, even many hours after children
have been dropped off.
A 2018 study from Unicef found that
children are exposed to concerningly high doses of pollution not only
during the school run, but also whilst
they are at school – particularly
when they are in the playground
during recess.
Children and babies in strollers are
extremely vulnerable to pollution
caused by traffic as they have a
low breathing height. While exhaust
pipes on vehicles usually sit around a
meter above road level, children are

usually between 0.55m and 0.85m
above ground level. This proximity
to exhaust severely increases their
vulnerability to air pollution: in fact,
they could breathe up to 60% more
polluted air than adults during
school runs.
One initiative to tackle this issue
involves closing roads around
schools during drop-off and pick-up
time. This concept – known as
School Streets – started in Bolzano,
Italy in the early 1990s and has since
spread to countries including Austria
and the UK, generating some great
results.
2021 saw the introduction of many
more School Streets throughout the
UK, including 10 launched in Sutton,

London in November. Manuel
Abellan, Chair of the Environment &
Sustainable Transport Committee in
Sutton, spoke to us about the significance of this scheme.

'Improving air
quality is a key part of
our environment strategy in Sutton and one
of the main priorities
for residents. This is
why we have launched
10 new School Streets
this month. Our School
Streets scheme will
improve air quality,
reduce congestion
around schools, and
make it easier for
children, parents and
carers to get to school
safely. This is just one
of the many initiatives
that we are taking
to guarantee a safer,
greener Sutton for
everyone living in and
visiting our borough.'

step to protect children’s health
and address the climate crisis – you
can find out more in our interview
with Mac Dressman, Transform
Transportation Campaign Associate
at U.S. PIRG.
When it comes to protecting
children from the toxic school run,
it is clear that no two areas are the
same and there are a wide range of
factors that need to be considered.
To make a meaningful difference,
we need collaboration between
parents, communities, neighbors,
local councils and traffic authorities.

Moving towards electric vehicles can
also help to lower pollution levels in
busy areas. In November 2021, US
Congress passed the bipartisan
infrastructure investment package,
providing $2.5 billion in funding
specifically for zero-emission electric
school buses and an additional $2.5
billion for all types of low-emission
school buses. This is an encouraging
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1.

Take the healthy option

Walking, cycling or scooting to
school is better for your health and
for the environment. Plan your route
in advance to find quieter roads and
cycle paths where possible.
2.

Use your voice

Sign a petition, write to your local
representative, join a campaign
group, educate others about these
issues and vote!
3.

No more idling

Switch off the engine if you’re
waiting in the car, even if it’s not for
long – an idling engine can produce
up to twice as many exhaust emissions as one in motion.
4.

Reduce the number of cars

Avoid using routes near schools at
pick-up and drop-off time where
possible, and make use of carpool
clubs to limit the number of cars on
the roads around schools.
5.

Go green

If you live near a school, consider
planting or leaving spaces for low-allergy green barriers like hedges to
help absorb pollutants and reduce
traffic impacts.

How to improve
air quality around
schools
46

Air quality
in our
schools
With children spending up to
1,000 hours in the classroom each
year, it is vital that we don’t overlook the importance of tackling
the issue of air pollution within our
schools, as well as around them.
In a 2021 survey commissioned
by AirRated, 92% of respondents
thought that indoor air quality in
schools should be monitored. It
is certainly encouraging to see
growing support for this kind of
technology, but the reality is that
very few schools around the world
are actually implementing it.
A 2021 report on the state of
schools from the American
Society of Civil Engineers
highlighted the extent of
the issue in the US:
•

53% of public schools need to
update or replace building systems

•

41% report problems with their HVAC

•

More than 33% have portable
buildings due to capacity
constraints, with 45% of these
in poor or fair condition

•

13,000 schools haven’t assessed
their facilities in the past 10 years

increase the risk of cold and flu.
Poor air quality also affects teachers,
resulting in reduced productivity,
fatigue and increased sick leave.
The best way to improve indoor
air quality is to monitor it to
establish a baseline and understand where improvements
can be made. Key mitigation
measures then include increasing
ventilation rates and improving
the filtration of circulating air.

Poor ventilation and high CO2 levels
– which plague many buildings –
can adversely affect concentration,
cognitive ability and test scores.
Furthermore, too high or low temperature and humidity can facilitate
viral transmission which can be
detrimental to the body’s immune
system, cause drowsiness and
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How to improve air
quality in schools
If you work in a school, scan this QR code for a printable poster
with tips to improve indoor air quality in your classroom.

1.

Let the fresh air in

4. Beware of dust mites

The easiest way to increase
ventilation is to open your windows,
but make sure you consider the
quality of the air you’re letting in. If
your classrooms face the main road,
keep outward facing windows shut in
the mornings when traffic is heaviest
and open internal doors to mitigate
carbon dioxide and odor build up.

Try to reduce the number of items
made of cloth in your classroom,
including furniture, curtains or
stuffed animals, as these materials
attract dust mites. If possible, it is
much better to stick to wooden
flooring and avoid carpets or rugs.

2. Control indoor pollution
sources

If playgrounds are near a main road,
avoid outdoor activities until the
afternoon when dispersal conditions
are better. Plant low-allergy hedges
between roads and playgrounds to
help mitigate traffic impacts.

While it might not be possible or
practical to change existing materials, it is a good idea to look for
products that emit fewer VOCs,
including non-toxic furniture, flooring
and paint. You should also opt for
non-toxic cleaning products and
keep any printers and photocopiers
in a separate, well-ventilated room.

3. Keep it clean
Clean dusty surfaces with damp, wet
cloths rather than dusting to avoid
spreading dust particles further
around your classrooms. If possible,
invest in vacuums with HEPA filters
– cleaning regularly with these will be
particularly useful for teachers and
students that suffer from asthma or
allergies.
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5. Play safe

CO2 monitoring in schools
Following the outbreak of
COVID-19 at the end of 2019,
improving ventilation has emerged
as a critical strategy to prevent
airborne infection and create safer
and healthier indoor spaces.
CO2 monitoring is an affordable
and meaningful indication of how
effective ventilation is. COVID-19
is mostly spread by breathing,
coughing, or talking, so by measuring CO2 levels, you can ascertain if
enough fresh outside air is getting
in, or if your room is filling up with
potentially infectious exhalations. If
levels exceed 800 ppm of CO2, it is
a sign that your space might need
more ventilation.
Some school systems have made
the monitors part of their official
pandemic precautions – New York
City has distributed the devices
to every public school, and the UK
government has announced plans to
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do the same. However, many parents
have decided to take matters into
their own hands, sending their children into school with CO2 sensors.
They have created a community on
Twitter, where they are using the
hashtag #CovidCO2 to share tips
about interpreting the data they
are collecting and approaching the
school with their findings.
There are some notable limitations
to the monitoring – low-cost devices
are not always particularly reliable,
not all schools or families can afford
to buy an air quality monitor, and
the readings can be skewed by a
variety of factors, particularly where
the monitor is placed. It is also
important to note that children can
still catch the virus in spaces with
low CO2 levels, they are just much
less likely to. There are various other
factors that can have an impact on
COVID-19 transmission, including
temperature, humidity and latitude.

indoor air quality is undoubtedly a
good thing. Even in the absence of
COVID-19, study after study show
that lower CO2 levels lead to
better student health, thinking and
test performance. With parents,
students and teachers all becoming
increasingly aware of the importance
of good indoor air quality, pressure
will mount for policy makers to
take action.

However, the fact that more and
more people are talking about
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What children
think
What do you think
about climate change?
I think it is bad because
it impacts on all living
creatures including us...

Good & Bad - Liam, 7, Madrid

Things we can do to help
air pollution
Plant more trees, stop DFS* and hurry up
in making all cars electric.
*deforestation
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Macarena, 11, Madrid

Somewhere with
clean air
Zuric, Switzerland

Things that cause air
pollution
Cars and trucks, factories that use
smoke, planes and wildfires

What do you think
about climate change?
I think it is a horrible thing to do to OUR
planet, but if we learn to control or just
STOP we can make this a better planet,
if we just learn to be more eco friendly

Gaël, 9, Madrid

What do you think about
climate change?
Climate change is bad because habitats get
destroyed because it’s so hot or too wet.
The coral will get bleach so then all the sea
creatures will die.

Things we can do to
help air pollution
Stop eating meat, don’t use
plastic, don’t drive and don’t buy
unnecessary things

Joanna, 7, Bristol
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Protecting our children from
toxic air
It is clear that major gains for
children’s health could be made if
funding, interventions and policies
were introduced to improve air
quality around schools, on the school
run, and within classrooms themselves. There is also work to be done
to ensure homes provide a healthy
environment for children to come
back to at the end of the school day.
The first step in improving air quality
in all spaces is education, not just
for children but for all members of
society. Information needs to be
shared in an accessible way, to arm
everyone with the knowledge they
need to protect themselves and
those more vulnerable than them
from toxic air.
The next step is legislation – we
need governments around the world
to introduce proper standards of
measurement and monitoring, and
enshrine the improvement of air
quality in legislation.
In 2021, there were plenty of conversations about air quality – in 2022
we want to see words transformed
into action. It is not too late: if we act
now we can create a healthier future
for our children.
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'Polluted air is poisoning millions
of children and ruining their lives.
This is inexcusable. Every child
should be able to breathe clean
air, so they can grow and fulfil
their full potential.'
Dr Tedros Adhanom Ghebreyesus,
Director-General at WHO

A

Interview:
school. In what ways may
this be unequally impacting
their school performance
and future potential? (Environmental Research, 2018)

Interview with Sara
Grineski, Professor
of Sociology and
Environmental Studies
at the University of Utah
Sara Grineski is a Professor in the
Department of Sociology with a
joint appointment in Environmental
and Sustainability Studies and the
co-Director of the Center for Natural
and Technological Hazards at the
University of Utah. Her research
interests are in environmental
health disparities, children’s health,
environmental justice, and undergraduate research mentoring.
Dr. Grineski has received external
research funding as a PI or Co-PI
from the National Science Foundation (NSF), the National Institute
of Health (NIH) and US Environmental Protection Agency (EPA).

Your study shows that racial/
ethnic minority children
are bearing the brunt of air
neurotoxicant exposures at
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While this study does not include
school performance metrics, it is
quite likely that these exposures
are having measurable impacts on
children’s academic performance
and future potential. As Barbara
Demenix writes in her book Toxic
Cocktail, the effects of environmental toxics on mental acuity are
insidious as they are impossible to
discern on a person-by-person basis.
This makes taking action much more
difficult as the effects are unseen.

When examining children’s
exposure to hazardous air
pollutants, what factors
did you find to shape
their exposure to vehicular air pollution? What is
the significance of these
findings? (Environmental Research, 2018)
In this paper, we looked at individual-level data from a nationally
representative sample of US kindergarteners. Even when controlling for
geographic region, socioeconomic
status, and urban-rural context,
we found disparities in exposures
to hazardous air pollution from
vehicles based on race/ethnicity
and language proficiency. Looking
at race/ethnicity and language
separately, we found that Hispanic
children, black children and children
that did not speak English at home
had significantly higher exposures
than white children and children who
spoke English at home, respectively.

While many environmental justice studies
are conducted at the
neighborhood-level, this is
one of the first studies to
look at individual children,
showing definitively that
children from these socially
marginalized backgrounds
experience disproportionate exposure. These
injustices are important
to document as part of
a consciousness raising
effort to draw attention to
these inequities with the
hope of ameliorating them
through more protective
environmental policy.
Your study found that
schools with higher proportios of racial/ethnic minority
students were unequally
exposed under all PM2.5
pollution scenarios. What
can be done to protect these
children from PM2.5? (Environmental Research, 2020)
The issue of environmental
injustices at school raises the issue
of school sitting, which must be
done more carefully in the US.
While school boards and administrators are ultimately responsible
for locating new schools and
maintaining current schools, the
planning process can be made
more equitable by involving multiple
stakeholders. A review of school

siting policy in all 50 states showed
that only eight US states either
required or authorized the creation
of school-siting advisory committees
(Fischbach 2005: p. 4-5). These
advisory committees should involve
public health and environmental
experts as well as local governmental officials and regional planners.

is associated with worse
performance in reading,
math, and science among
US primary school children.
To what extent might this
affect short-term as well
as long-term academic
performance? (Environmental Research, 2020)

Once a site for a new school has
been selected, school siting and
maintenance teams need to make
decisions about building design.
These teams can utilize information
from several reports to help them
make informed and environmentally
sound decisions about schools.
These include the US EPA's Not
in My Schoolyard, the National
Research Council's Review and
Assessment of the Health and
Productivity Benefits of Green
Schools: An Interim Report, and the
Child Proofing Our Communities
Campaign's report, Creating Safe
Learning Zones: The ABC's of
Healthy Schools.

This is something I am very worried
about, since doing well in primary
school bodes well for later life
changes. Here is what I have learned
from the literature about this:

While thinking about school siting
and building design can help to
reduce injustices moving forward,
action is needed for schools that
are currently burdened now. In this
regard, we should consider compensatory measures for schools affected
by the highest levels of pollution.
In the case of schools, important
compensatory measures could
involve adding green space, building
modifications, and enrichment
activities, since there is evidence
that those interventions may help
protect children from the harmful
effects of air pollution exposures.

You found that exposure to
hazardous air pollutants
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•

Better cognitive functioning in
primary school is indicative of
later success, including higher
educational attainment and
greater occupational prestige
(Fergusson, Horwood, and
Ridder 2005).

•

Primary school children’s
achievement on a standardized
assessment of reading, math,
social studies and science was
positively associated with their
midlife IQ scores (tested around
age 40), as well as income and
occupation (Spinks et
al. 2007).

•

Cognitive function in third
grade has been significantly
related to a range of outcomes
including criminal convictions,
nicotine dependence, illicit drug
dependence, anxiety, suicidality
and unplanned pregnancy
(Fergusson, Horwood, and
Ridder 2005).

It is important to recognize that no
federal agencies are responsible
for school environmental health.
This creates a policy patchwork
that does not protect children
equally and contributes to inequities
between districts whereby more
affluent, whiter districts provide
environmental health amenities
that poor districts with higher
concentrations of children of color
simply cannot. A federal office
could help ensure that school
environmental health issues are not
overlooked in the policy process.
Many argue that environmental
health and safety inherently fall
under the mission of the US
education system to assure quality
education and protect children,
yet the lack of federal policy on
school siting, building and maintenance do not reflect this charge.
Ten years after the EPA released
non-binding federal guidelines for
school siting, we have witnessed
very limited adoption of those
guidelines at the state level. Federal
regulation of school siting is required
to ensure adequate protection
for all American schoolchildren
from environmental hazards.

What policies would you like
to see introduced to protect
children from air pollution?

A

Interview:
Kings Canyon Unified School District
in Central California in 2014, the
nationwide transition to electric
buses seemed like a pipe dream. But
now, only seven years later, kids from
Florida to North Dakota are getting a
clean ride to school, and the federal
government is funding thousands
more buses across the country.

Interview with Mac
Dressman, Transform
Transportation Campaign
Associate at U.S. PIRG
Mac Dressman is an associate
on the Electric Buses for America
campaign with grassroots nonprofit
advocacy group PIRG. He writes
about and advocates for sustainable
transportation policy. He is currently
based in Chicago, Illinois, grew up in
Champaign, Illinois and graduated
from Georgetown University in 2020.

The bipartisan infrastructure
investment package passed
by Congress provides $2.5
billion in funding specifically
for zero-emission electric
school buses and an additional $2.5 billion for all
types of low-emission school
buses. Why is this such an
important milestone for U.S.
PIRG?
When the first electric school bus
in the United States rolled out in
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Getting bipartisan agreement on
$2.5 billion in federal funding for
electric school buses is a huge
achievement; it shows that clean
air doesn’t have to be a partisan
issue. Politicians are starting to take
action on reducing pollution from
transportation, and that doesn’t
happen without popular support.
PIRG has been working for years
to inform decision makers, connect
and support key actors, and mobilize
the public. Winning $2.5 billion in
federal funding for electric school
buses is a testament to the power
of citizen advocacy to protect
public health and the environment.

What impact will this have
on air quality in the city
and how will this affect
children specifically?
Investing in electric buses will have
a significant impact on air quality,
especially for children. According
to the EPA, air pollution at schools,

including concentrations of benzene
and formaldehyde, is higher during
the hour when children are being
picked up. That means kids, who
already have more sensitive lungs,
are exposed to dangerous levels
of diesel pollution every time they
go to school. Furthermore, studies
have found that the level of soot,
hydrocarbons and nitrogen oxides
to which vehicle passengers were
exposed was 11 times higher when
following a diesel bus compared
to following no vehicle. Diesel
pollution has also been found to
be even worse inside buses.
Electric buses don’t emit any tailpipe
emissions, dramatically reducing the
amount of harmful diesel pollution
that passengers and nearby people
are exposed to on a daily basis. If
we can remove a major source of
diesel pollution from our roads and
schools, we’re going to see a lot less
asthma and heart disease and a
lot more healthy kids (and adults).
Electric buses also have significant
climate benefits; replacing all of
America’s school buses with electric
buses could avoid an average of
5.3 million tons of greenhouse
gas emissions each year.

You’ve written about
how electric buses can
help during blackouts.
How does this work and
what infrastructure is
needed to support this?
Vehicle-to-grid technology allows
electric vehicles to not only
receive and store power from the
electrical grid, but also to use the
vehicle’s stored energy to charge
other things. Electric buses are
essentially batteries on wheels,
which could be used as emergency
power sources during blackouts.
Let’s say a hurricane knocks out
power for thousands of people
and key services like supermarket
refrigeration, internet and water
infrastructure are unable to operate
as a result. Electric buses, which still
have some power in their batteries
after charging the night before,
could drive to key locations and use
their stored power to temporarily
restore power to these key services
before the electrical grid can turn
back on. Using electric vehicles
instead of fossil-fuel powered
portable generators could save lives;
tragically, carbon monoxide poisoning from using portable generators
is a significant cause of death in
the aftermath of weather disasters.
To make electric buses effective
in this role, both electrical grids,
facilities and vehicles need to be
equipped with compatible vehicleto-grid technologies. Municipalities
would also need to prepare their
emergency plans and blackout
response tactics to deploy electric
buses as mobile chargers effectively.

57

This year has seen some
important milestones in
the transition to electric
buses. What are the biggest
highlights and what would
you like to see happen going
forward?
The biggest highlight for electric
buses, besides the bipartisan federal
funding for electric school buses
mentioned earlier, is the leadership
that many cities and school districts
are taking on large-scale transitions
to electric buses. In February,
Montgomery County Public Schools
in Maryland signed a contract to
convert its entire fleet to zero-emission electric buses, starting with 326
buses over the next four years. The
New York City Council recently voted
to mandate that the city’s school
bus fleet must be fully electric by
2035. And Austin, Texas is taking
the lead on transit bus electrification, purchasing 197 electric buses
in one of the nation’s largest electric
vehicle procurements to date.

The New York City
Council recently vote
to mandate that the
city’s schoolbus fleet
must be fully electric
by 2035.
These are some really exciting
achievements, and I’m hopeful that
more cities and school districts
across the country will follow suit.
I’d love to see America’s biggest
cities set ambitious goals on
electrifying their transit and school
bus fleets, and follow through with
purchases that will actually meet
or surpass those goals. I know a lot
of schools and cities like the idea
of electric buses but are having
trouble affording the transition, so
ensuring that federal and state
funding is there to support them is
essential. I’m also excited to see the
electric vehicle manufacturing and
implementation industries expand
to meet the needs of the public and
make these vehicles more mainstream. Overall, the future of electric
buses seems bright, but we have to
keep working hard to ensure that
the transition happens at the pace
necessary to address the large-scale
health and environmental challenges
the public faces.

A

Interview:

Interview with Jemima
Hartshorn, Founder of
Mums for Lungs
Jemima Hartshorn founded the
grassroots campaigning group
Mums for Lungs in 2017 whilst
on maternity leave – a network
of parents and other campaigners against air pollution and for
children’s health across the UK.
They campaign against traffic and
wood-burning pollution, and collaborate with and advise other local
groups to leverage change. Jemima
previously worked as a human rights
lawyer in the UK and Belgium and
holds an LL.M from the University
of London. In 2019, she was named
by the Evening Standard as one of
the most influential environmental
activists in London.

When we spoke to you last
year you were starting to see
a shift in attitudes – did you
continue to see interest in air
quality increase throughout
2021?
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We’ve definitely seen a growing
demand for groups like Mums for
Lungs – lots of people are getting
in touch with us and asking to get
involved as they’re getting impatient
with the lack of action from the
Government. We’re also noticing that
people are starting to become much
more knowledgeable about air pollution, its impact on our health and the
inequalities associated with it. The
questions we receive are informed
at a much higher level – people are
asking detailed questions about
things like the Environment Bill and
the impact of using different types
of wood in wood-burning stoves –
and that’s something that definitely
didn't happen two years ago.
It’s clear that air pollution has risen
higher on the agenda, but despite
this, it still doesn’t seem to be high
enough. One thing that continues
to be overlooked is the fact that the
climate crisis and air pollution crisis
are so closely related. If you address
one, you can address the other and
we can have a really strong dual
positive impact. Once this is more
widely recognised, we can focus on
addressing both issues with urgency.

What are some of the
main things you have been
campaigning for?

We’ve continued campaigning
against wood burning, and this is
something we will always fight for.
There are huge myths that wood
burning can’t be that bad for our
health because we’ve always done
it, and that it’s climate neutral
because we can grow trees again.
These claims just simply aren’t true:
wood burning has hugely concerning
implications for our health, and it’s
definitely not a climate-friendly way
to heat your home if you have an
alternative. We want to continue
to raise awareness of this so that
people stop and think before using a
fire pit or stove.
We’ve also dedicated lots of time
to support the Ultra Low Emission
Zone (ULEZ) expansion, which
happened in October this year.
The area was expanded up to, but
not including, the North and South
Circular roads, and drivers of the
most polluting vehicles are charged
a daily fee of £12.50. It’s the most
ambitious scheme to reduce air
pollution from driving in any city
in the world, and it’s really exciting
that it has finally happened. There
was inevitably some backlash, but it
was encouraging to see how much
support there was for the scheme,
from parents, drivers, to grassroots

groups. We created posters and
banners in collaboration with ten
grassroots groups, and it was great
to see a huge demand for these –
councils, schools and churches were
all offering us places to put them up.

What's been happening with
School Streets?
The progress with School Streets
has been amazing – it’s just gone
through the roof in London and
we’ve had so much support. By July
2021, over 400 School Streets were
in place in most major boroughs,
with plenty more on the way. And
this is an incredible leap from the
80-odd schemes that were in place
beforehand – I honestly couldn’t
have imagined quite how widespread
they’ve become.
The major issue is that it remains
impossible to enforce School Streets
with ANPR-cameras outside of
London. There’s huge demand for
it – we’ve been hearing from more
and more people who are desperate
for schemes in their local areas, but
the legislation to implement them
just isn’t there. The Government
promised we’d already have the
legislation in place, but this has now
slipped into spring next year. We’re
really keen to make School Streets
happen in every area, so this will be
a big focus for us next year.

What was the biggest
disappointment of 2021?
The biggest disappointment of
the year was undoubtedly the
Government failing to include the
World Health Organization (WHO) air
quality limits in the Environment Bill.
We and many others fought incredibly hard – as did the opposition
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parties – for an amendment to
ensure that the Government had
to commit to reaching the WHO
guideline limits (which are actually
now outdated) by 2030. But this
was voted down, which was a huge
slap in the face of children’s health
and left us feeling very deflated and
disappointed. There’s a great quote
from Laura Bush, ‘Leadership is not
about popularity, it is about doing
what is right,’ and that was certainly
lacking here.

Fighting against air
pollution is the right
thing to do as we
need to stand up for
our children.

What was the highlight of the
year for you?
COP26 was definitely the highlight
of the year – I was part of an event
with a group of mothers from
around the world including India,
Brazil, South Africa, Poland and
Nigeria. We all spoke for about three
minutes about our own experiences
that have driven us to campaign for
cleaner air, and it was just incredibly
moving.
Kamila Kadzidlowska, a mother from
Poland, was talking about how her
sons have suffered awfully from the
effects of air pollution. And we were
joined by Rosamund Adoo-KissiDebrah, who tragically lost her nineyear-old daughter Ella, to severe
asthma that was officially linked
to air pollution in London. Another
striking moment was when Bhavreen
Khandhari from India highlighted
the fact that at the time we were
in Glasgow, her daughters were in
Delhi where levels of particulate
matter were exceeding 500 ug/m3 ,
helplessly breathing in toxic air.
I was deeply honoured to be a part
of this event – it was so powerful
and it made me want to campaign
even harder to protect our children’s
futures.

A

What are the things you're
going to be continuing into
next year? And is there
anything new that you're
going to be adding to your
agenda?
One thing I’m very keen to look into
next year is if we can incorporate a
focus on air pollution into planning
permission. Currently, planning
applications can be denied on a
number of grounds, but air pollution
and children’s health are not taken
into consideration. I have started
talking to people about this, and
it feels like an issue that crops up
again and again.
Otherwise, one of the main things
we're going to focus on is the local
elections across London. It will be
really interesting to see where things
stand in comparison to the elections
back in 2018. We want to get people
writing to their local councils and
calling on them to make bold and
ambitious goals. I live on the border
between Lambeth and Southwark,
and they’re definitely both boroughs
to watch and boroughs to push.
As time goes by, more and more
people are coming forward with the
conviction that fighting against air
pollution is the right thing to do as
we need to stand up for our children.
It's really amazing to see this shift –
it fills me with hope that we will see
future changes happen far more
quickly, and that’s exactly what
we need.
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Interview:
Do you think people fully
understand the health
implications of exposure to
air pollution?
No – that includes scientists, and
indoor and outdoor air pollutants.
One of the main issues is that
numerous air pollutants are often
emitted at the same time, making
it hard to understand the individual
impacts of each. This makes it very
challenging to then decide what
policy initiatives are best to reduce
exposure.

Interview with Professor
Nicola Carslaw, Professor
of Indoor Air Chemistry
at University of York
Nicola Carslaw, Professor of indoor
air chemistry, key member of
the Chemistry of the Indoor Environment (CIE), Program Lead of
INDARIRPOLLNET, Associate Editor
for Atmospheric Environment, and
Advisor for the SAGE Environmental
Modeling Group on air cleaning
impacts on indoor air quality in
relation to the COVID-19 pandemic.

Have you noticed a growing
interest in air quality during
2021?
Yes. I would say that this interest
pre-dates the pandemic by a year
or two, but certainly in the last three
to four years, there has been a huge
increase in interest from funders and
regulators, as well as the general
public.
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What do you think is the
main cause for concern in
regards to air pollution in
schools?
It depends on the location. For
schools next to busy roads, the
road traffic emissions are of most
concern. For those located further
from roads, indoor activities will have
a bigger impact.

No – I think we have a view of air
pollution as being something to
worry about outdoors. The home has
always been viewed as a safe haven
from the outdoors, so understanding
that some indoor activities can lead
to air pollution indoors, would require
us to change the way we think
about exposure to air pollutants.

COVID-19 has been a huge
conversation starter in terms
of the health of our indoor
spaces. Do you think this has
helped or hindered general
awareness of indoor air
quality?
Definitely helped. People are now
thinking about the importance of
ventilating buildings properly which
is an important means of reducing
indoor exposures.

Can you tell us a little bit
about the TAPAS (Tackling
Air Pollution at Schools)
research project?
TAPAS is a network designed to
bring stakeholders across academia,
education, public policy, civil society
and business together, with an
aim to support the development
of healthy schools by improving air
quality.

Do you think people are
aware of indoor air pollutants derived from the use of
cleaning devices and surface
cleaners?

A

Workplaces

The office of the future is here, much sooner than many of us expected, and
there are as many configurations for this new office as there are offices.
The office of the near future is not just a physical space either; there are less
tangible elements that need to be considered, too. Here we take a look at some
of the most compelling components that could be included.
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Health and safety
A survey by Disruptive
Technologies found that more
than 50% of workers are afraid
to return to the office. Desk
booking systems allow people
to find a safe space, while
smart cleaning sensors can
help to create dynamic cleaning
schedules to keep the office up
to scratch (especially places
like bathrooms and kitchens).

Indoor air quality
monitoring

Occupancy and
capacity monitoring

Standard indoor air quality sensors look at the key parameters
of CO2, temperature, humidity,
PM2.5 and VOCs: keeping all
of these optimal is vital for the
health, comfort and productivity of workers. Displaying this
both online and in the office
can empower people to decide
where and when they want to
work. Having a certification such
as AirRated gives people an
immediate sense of the quality
of the air quality in that building.

Knowing how many people are
in the office, in specific areas
and at desks, helps senior teams
understand the usage of a space
and can help advise leasing
plans. It can also help workers
make better decisions and keep
areas at social distancing limits.
Transparency is key so people
know exactly how monitoring
works, why it’s there and to
reassure any concerns they may
have, particularly around privacy.

Office layout

Inspirational spaces

Flexibility

Contrary to reports from the
early days of the pandemic, the
office is not dead – but openplan might be. More and more
people are calling for offices
that cater to a variety of needs
and tasks, rather than a bank of
desks and a couple of meeting
rooms.

After over a year of brainstorms
over Zoom, people are craving
inspiration. Collaborative spaces
need to stimulate creativity and
innovation.

A standard office will no longer
cut it. People are asking for more
break rooms, meeting rooms
and private space. Flexibility
abounds as it’s demanded in
terms of space, days and hours.
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Sustainability
Lacklustre green initiatives are
no longer enough. The office of
the near future harnesses IoT to
reduce energy consumption, sets
strict ESG mandates and goes
above and beyond to create a
building that is both sustainable
and healthy.

A

Work from home, near
home, or anywhere
We’ve all heard of WFH and work
from anywhere, but what about
WFNH? Companies can offer
near-home work spaces, such
as WeWork locations, that allow
people to work somewhere that’s
not their home, but isn’t as far
away as the central office.

Accessibility
Making spaces accessible to
people with varying mobility and
sensory issues should never have
been a nice-to-have, and are now
a priority.

Stronger focus on
mission, vision and
goals
An office is not just an office:
it should represent who the
company is and what they
believe in. The physical space
can be a make or break for
employee buy-in.

Somewhere people
want to come to
45% of workers miss in-person
meetings and 73% miss socialising with their colleagues in
person (Indeed, 2021). The new
office needs to be somewhere
that entices even the most
die-hard WFH worker, even in
spite of the commute). Hospitality-inspired experiences similar
to hotels replete with cycle bays,
showers and towels.

Plants
There’s a reason living walls – or
fake ones – are so trendy. Plants
are great for productivity and
reducing stress, and, if there’s
lots of them, can help to clean
the air. Aesthetically, plants can
really bring an office to life.

Quality over quantity
As companies rethink their
office space, they may reduce
their footprint, but they will
want high-quality amenities and
services.

‘Functional
inconveniences’
This wonderful term was
mentioned by Amber Wernick,
an associate at Clive Wilkinson
Architects. The example she
gave was a kitchen on one floor
rather than kitchenettes on various floors. This forces people out
of their ‘neighborhoods’ and into
spaces where chance encounters and collaborations are more
likely to happen.

There is no one-size-fits all. You have to do what’s right for your colleagues and your business. Of course, many of
these ideas are very aspirational: you have to do the best you can with the space and budget that you’re working with.
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AirRated
AirRated has established a global
benchmark for Indoor Air Quality
(IAQ). This industry-leading certification, the AirScore, is awarded by
using the latest sensor technology,
cutting-edge research and a
data-driven approach to assess the
health of indoor environments. An
AirScore enables landlords, developers and employers to communicate
the health of indoor environments to
their tenants, residents and employees. Since formally launching
at the start of 2020, AirRated has
certified over 10 million sq. ft. of real
estate in Europe.

AirScore
An AirScore is a simple and reliablemeasure for Indoor Air Quality
in the built environment. The
latest sensor technology is used
to monitor five key parameters
for IAQ: humidity, temperature,
PM2.5, TVOCs and carbon dioxide.
Following a three-week monitoring
period, an AirScore is determined
to give an industry-leading analysis
of your building’s indoor health.
The benefits of an AirScore are
plenty. Some examples include
attracting occupiers and residents,
enhancing marketing campaigns
and responding to changing expectations for indoor spaces. Across
the board, an AirScore shows
consideration for the wellbeing
of the people within your indoor
environments.
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How it works
The three-week AirRated environmental survey gathers information
about your building’s Indoor Air
Quality. Data from outdoor environmental monitoring stations is also
analysed and taken into consideration, as this can have a significant
impact on your Indoor Air Quality.
Once the data is collected, our
in-house environmental scientists
test these data sets against the
AirRated scoring system, to
generate your building’s AirScore.
The AirScore consists of five
fundamental parameters. The three
most impactful (PM2.5, CO2 and
TVOCs) must each meet a mandatory minimum threshold requirement
for 95% of survey hours in order to
pass and become ‘Certified’.
A report is then provided with a
detailed analysis of your Indoor Air
Quality, alongside any suggested
remedial actions.

AirScore
D&O
An AirRated consultant will review
and assess your specification and
suggest recommendations for
improvement and optimization, all
whilst keeping sustainability as a key
concern. Along with the fundamental
parameters – PM2.5, CO2, temperature, humidity and TVOCs – we
will also evaluate other particulates,
inorganic gaseous compounds, and

pathogens. The design will be evaluated against CIBSE Guide A and the
AirRated Global Standards to check
minimum requirements are met.
This review process assesses the
systems put in place to achieve
a healthy building. If all minimum
requirements are met, the development will receive an AirScore D&O,
which is tiered (Platinum, Gold, Silver
and Certified) depending on the
grade of specification. The D&O is
valid until the scheme’s completion.
Upon completion of the project,
the building will be eligible for a full
AirScore certification.

Monthly
AirScore
The Monthly AirScore is a way to
track and monitor indoor air quality
on an ongoing basis. Each month, a
three-page report is delivered with
an up-to-date AirScore – based on
the last 30 days of indoor air quality
data – with indicators of performance for individual parameters.
It is a high-level indicator for the
health of the building’s indoor
environment, which can be used
to compare like-for-like across a
portfolio of assets.
The Monthly AirScore can only be
applied to buildings with ongoing,
continuous monitoring of the five
fundamental AirRated parameters.
A year’s worth of data then forms
a building’s formal annual AirScore
which can be promoted externally to
key stakeholders.

A

Case study:

242 Marylebone
Road
242 Marylebone is a radically reimagined retrofit designed to create an
inspiring, sustainable and wellbeing-led, next generation workspace.
Situated in the West End and
adjacent to Marylebone Station,
the building has both great architectural value and legacy – originally
designed by the legendary British
architect, Richard Seifert, and
confidently executed in a striking
Art Deco style.
General Projects have worked
with leading architects AHMM, to
respect the original architecture
while injecting a dynamic new
design. In doing so, the building has
sought best-in-class sustainability
credentials and uses innovative
technologies and design to create
a fulfilling user experience, whilst
protecting the future of the planet.
Despite being an old building in an
area with relatively poor air quality
(a classification of ODA2 according
to EN13779), the refurbishment of
242 Marylebone Road is helping to
create a space that is both healthy
and sustainable – a balance that
is not always easy to achieve. 242
Marylebone Road is the epitome
of the wonderful phrase attributed
to Carl Elefante, 'The greenest
building is the one that already
exists.'
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During the initial review of 242
Marylebone Road, AirRated made
two recommendations which were
immediately welcomed by the team
at General Projects. Firstly, AirRated
suggested ongoing outdoor air
quality monitoring of key parameters
including PM2.5 and NO2, to help
occupants understand the quality
of the surrounding environment.
Secondly, AirRated recommended
fitting activated carbon filters to
the outdoor air intakes to ensure
pollution is not drawn into the
building. This is mostly to reduce
the high levels of NO2 present in
this part of London due to traffic,
but also to remove high levels of
ozone during the summer months.
Throughout the full AirScore D&O
assessment, it was inspiring to see
the ways in which the specification
of 242 Marylebone Road goes above
and beyond at every opportunity to
ensure a healthy, safe and productive indoor environment. Occupants
are protected from pollution with a
triple stage particle filter system,
and pressure differential sensors
ensure that facilities management
teams are informed when any filters
need to be changed. The building
can operate in hybrid natural
ventilation mode, but windows are
automatically prevented from being
opened when levels of pollution
exceed designated levels.

Products used in the construction
are low emission, and high ventilation rates and photocatalytic paint
will help to keep levels of VOCs
low throughout the lifetime of the
building. 242 Marylebone Road
uses the award-winning CAM-V
underfloor heating and cooling
system, which gives occupants
all-important control over their
environment. They will be able to
view live temperature data and
choose to work in an area with their
preferred temperature, ensuring
optimal comfort and performance.
Overall, the project scored highly
across our parameters, and
AirRated was delighted to award
242 Marylebone Road the first
AirScore D&O Platinum in the UK. It
was a privilege to work with General
Projects and see them reimagine
this iconic building in such an
innovative and forward-thinking way.

Article

Article by Ben Cross,
Development Associate
at General Projects
Ben is responsible for leading and
delivering major projects at General
Projects and providing creative
direction to branding and design
across the portfolio. He has nearly
15 years’ experience delivering
commercial, cultural and residential
schemes across London and the UK.
Prior to General Projects, Ben led
a number of strategic regeneration
schemes, managing over £1/2bn of
GDV and delivering projects in the
public and private sector. Ben holds
degrees in architecture and real
estate development.
At General Projects, our ambition is
to reinvent the perception of existing
buildings. Not only are they more
sustainable than demolition and new
builds, but they have the potential to
be far more interesting, vibrant
and creative.

67

The challenge we’re faced with,
of course, is the fact that existing
buildings are considered a sub-optimal product. That, quite frankly,
is no longer acceptable. Not just
because we live in a world of finite
resources, but because existing
buildings are, with imagination, just
as good (if not better) than any new
build. It is against that backdrop
that we decided to set ourselves a
challenge – to create the healthiest
environment possible within the
confines of an existing building. Not
just to demonstrate that we could
deliver an exemplary, world-leading
product but that we could also
do it with an existing structure.
Was it easy? No.
Was it interesting? 100%
But could we do that by
ourselves? Maybe - but we’d
rather collaborate with market
pioneers to get the best results.
And so with that in mind, the
decision to work with AirRated
and secure an AirScore D&O was
simple – it is a collective solution to
work towards a better future and
it helps us to readily communicate
our ambition for a healthy, bestin-class working environment.

A

Interview:
the building? Where do you put
your things? Where do you have
shower? What does that experience
look like? It's the little things.
In one of my earlier workplaces,
one of our focuses was about how
to make the office building more
like a hotel. We wanted to create
a place that people want to be,
somewhere that they enjoy coming
to for a variety of reasons; to do
this you have to think about how
you remove friction and create
those little moments of delight.

Interview with Gabrielle
McMillan, Founding
CEO of Equiem
Gabrielle McMillan is the founding
CEO of Equiem, leading the business
from its 2011 inception to become
the world’s leading tenant experience platform, used by 200,000+
people across 120 million sq ft of
commercial real estate world wide.

How can we create healthy
and productive workplaces
that people actually want to
be in?
Creating the office of the future is all
about the ‘soft services’ that people
don't often think about. That's why
we say to our team that the best
way to actually think about this is to
put yourself on the journey. Physically walk the journey of various
stakeholders in your customer
community – think about the CEO
experience, for example. Think about
the person who's cycling to work.
Where do you bring your bike into
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Could we shape the security in this
building and replace more traditional
security guards with professional,
friendly hotel concierge? This
way, they could be brand ambassadors for the building, welcome
visitors, hand out water bottles
and create this experience.
These things really cost next to
nothing for a premium building
where you’re generating top rents;
these are actually very cheap
services to provide that you can
easily recover from a material
increase in topline rates by improving overall satisfaction. Everyone
likes to feel welcomed: it's how
you generate repeat business.

How are things changing in
the industry?
The interesting thing about offices
is that the need to create repeat
business hasn’t really been a
focus; yes, lease terms may have
been shortening a bit, but even
in London fewer than 10% are on
leases shorter than three years.
So, realistically, landlords are still
primarily living in a world where

leases are five to 10 years and
repeat business is just not a focus.
But now two things have changed
at company level: those leases are
getting shorter, and the demand
for flexibility is real because we’re
in such an uncertain time. Now
that many employees no longer
even have to come into the office,
that will have a real impact on
renewals in a couple of years time.
If a company is choosing whether
to keep an office that has barely
been used, they’ve already proven
they don’t need that space.
Landlords need to work hard to find
ways to bring people back. That can
be as simple as communicating,
building trust, and making people
feel safe. People are more interested
in air quality than ever before, which
isn’t at all surprising. But people
are newly knowledgeable about
why air quality matters, and they
suddenly want that transparency.

Especially in terms of building
quality, they're expecting the
landlord to have invested in the right
technology to make sure the air is
clean and the environment is safe.
They want to see it easily, ideally
in an app. It’s small things like this
that make people realize they’re
in a really high quality building,
and that makes them feel safe.
Once you move past the hygiene
factors of a building – like is the
building clean and safe – it’s actually
about the experiences that give
people a great first impression that
makes them want to come back.

Landlords and property managers
will have to work much harder, as
will workplace managers too. A
lot of companies would like to see
employees back in offices, but
they're unwilling to force the issue.
And I think that's how it should
be: employees have demonstrated
that they can work from anywhere
and still be productive. I think,
above everything else, people want
flexibility and choice. And most
companies are open to giving people
the choice because they fundamentally believe that's good for wellbeing, productivity, and innovation.

Overall, people do want to see and
be around other people; there’s a
desire to get back into the office,
maybe not five days a week, but
there’s certainly a desire to have
some level of in-person collaboration.

So workplace managers and building
owners really need to ensure the
workplace itself is safe, and be effectively communicating this back to
their employees. This signals a real
opportunity for landlords to really
partner with their customers on that
effort, because ultimately everyone
is aligned in wanting the same thing.

How good this office experience is
will definitely drive the frequency
with which people return to the
workplace. And the difference
between two days a week and three
days a week has a huge impact
on how much space is required.

How will things continue to
move forward in 2022?
Landlords need to shift their way of
thinking away from simply providing

four walls and a floor, and more
towards partnering with the companies in their building to provide the
ultimate workplace experience,
that caters for everyone – be they
working from home or in the office.
There is a really exciting opportunity
for landlords to try and transcend
beyond the built environments that
they have traditionally provided, and
start thinking instead about what
other services they can provide.
But over the last decade or so,
we've had this slow shift to open
plan and hot-desking – basically
the thinking was, how many people
can we squash into a space? For
a lot of people, their jobs can't be
done like that. A lot of phone calls
can't be taken around other people,
especially if you work in HR or a
sensitive department like that.
I'm not suggesting that we go back
to the corner office, but I do think
the pendulum will swing a little bit
back in that direction as people
assess the different elements
that need to work to make up a
successful office. What are the
elements of the office of the future
in terms of maximising productivity?
It's really complex. Today, you can
boil it down to individual choice, and
people will continue to have this
choice. So in a world where people
can choose how they work, how do
you create an environment that is
productive, but also one that people
actually want to choose to come to?

69

A

Article:
to contribute this piece for AirRated,
we discussed things internally and
came to a consensus that it really is
a hot topic that needs addressing,
but it was obvious one solution
doesn’t fit all. All buildings have their
own idiosyncrasies and as such,
need to be reviewed individually.
Factors include location, target
market, and creating an asset that
can be flexible enough to respond
to future changes in the world and
market trends.

Real world solutions

Our office environment
Article by Paul Mott,
Director of MTT
The importance of a healthy and
clean working environment can’t
be underestimated as it is shown
to boost productivity and reduce
absenteeism.
We were already researching ways
to provide the best possible indoor
environment to make our clients’
projects appeal to as wide a market
as possible. It is also fair to say that,
following recent events, far more
people are now aware and in some
cases anxious about their specific
environment. As a result, we are
seeing the question placed higher
upon the agenda and carrying much
more weight.
So, what are the realistic options
for providing a better working
environment?
At MTT, we like to remain openminded and look thoroughly at the
options available. When I was asked
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As engineers, it is our job to not
only find solutions, but make them
realistic and tangible. As our market
is driven by the agency world, it is
also important that any solution is
easy to convey to their clients.
The pandemic has really brought
the issue to the fore, and most of
the associated literature seems to
focus on ‘fresh air’ and improved
ventilation in enclosed spaces. This
is possibly because the UK Government’s main advice has been to
ventilate. As most London offices are
sealed and do not have openable
windows, this is easier said than
done.
In addition, over the past 25 years a
large percentage of the ventilation
systems installed are what we term
‘minimum fresh air’ systems. These
are systems that limit the outside
air to a given quantity per occupant.
As a percentage of the total air
being circulated within the space to
achieve comfort conditions, this can
be as low as 15-20%.
When you look at it like this, it
doesn’t seem like a lot and it’s very

difficult to increase the amount of
fresh air through existing infrastructure due to limiting velocities etc. It
also begs the question: ‘what is fresh
air?’ In general, most agree that it’s
outside air, but that doesn’t feel
quite right. We were playing with this
definition and feel it should possibly
be looked at as ‘air that is cleaner
than the air it is compared to’.
As with all engineering issues,
there are many scenarios, but for
this piece we have limited it to new
developments (or existing buildings
being refurbished) and existing
buildings which are not being
refurbished.

If a building has
a well-maintained
HVAC system and an
efficient air cleaning
device, why would
you need to open the
windows when the air
inside is cleaner?
When it comes to new developments, openable windows can be
looked at as an option. Obviously
the criteria for when the windows
can be opened depends on a
number of factors, such as outside
temperature, quality of the outside
air compared to the inside air and
wind conditions etc. Research shows
that manually openable windows
give the occupier a feeling of control
over their immediate environment
and can possibly reduce running
costs of the building if operated

correctly. However, as with anything
relying on human intervention, it can
be abused and therefore, with all
best intentions of designers, energy
could actually be wasted.
An option is to automate the
operation of the windows and create
a mixed-mode engineering solution,
rather than simple ventilation. Here,
the operation of the windows is
an intrinsic part of the ventilation
strategy, working with the engineering systems to get the best balance
between natural and controlled
elements. Automation also allows
fairly accurate simulation to predict
potential energy savings – a much
more tangible output.
It is worth pointing out that, evenwith openable windows, the building
services are normally designed and
installed to operate to satisfy normal
market technical specifications.
Simplistically, openable windows are
ignored as they can only be used at
certain times of the year.

Putting the debate of openable windows to one side,
what are the alternatives
available for treating the air
within a building?
There are a number of clean air
technologies out there right now
but the two main ones for our
applications are ultraviolet (UVC)
light air purifiers and bipolar ionization (BPI). We have looked into
these options in great detail and
think there is a very strong case
to be made for BPI as the best
technology, not only in response
to COVID-19, but in general to give
people a cleaner environment.
Unlike filters, they don’t need a
lot of maintenance and they are
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scientifically proven to clean the air
effectively from a range of airborne
pathogens as well as giving improvements in measurable IAQ metrics
like PM2.5 and VOCs. They can also
be easily retro-fitted into existing
ventilation systems and equipment.
As noted earlier, in a standard office
as much as 80% of the air coming
back into the room is recirculated,
so if you can treat 100% with BPI, it
makes sense to do so.

criteria aligning (so is not a solution
for 100% of the time); the other is a
technical solution available 100% of
the time.

As with any technology, initially there
can be scepticism, but more and
more organizations are now backing
BPI as their chosen solution and we
are firmly in their camp.
It is important to have a solution that
is based on the internal environment
in the worst scenario i.e. when the
building is sealed or the windows are
closed.

Looking forward
While I think that BPI is the best
option we have right now for our
particular application, technology
moves at such a rate that we don’t
know what we’ll have in years to
come. However, the results are so
compelling, it does appear to be
along-term solution and not just a
temporary band aid.
You could make a case for saying,
if a building has a well-maintained
HVAC system and an efficient air
cleaning device, why would you need
to open the windows when the air
inside is cleaner – particularly as
opening the windows will undermine
the efficiency of the BPI.
For me, it’s not really a comparison
between opening windows or the
treatment of air – it’s a case of
one giving a feel good factor and
its potential relying on a number of

A

The
Climate
Crisis
The climate disaster is an emergency for everyone, everywhere – it is
propelling our planet into uncharted territory and affecting all aspects of
our lives. Between 2030 and 2050, the climate crisis is expected to cause
250,000 additional deaths per year, from malnutrition, malaria, diarrhea
and heat stress (WHO, 2021).
Rising temperatures are leading to environmental degradation, natural
disasters, extreme weather, conflict, economic disruption and food and
water insecurity. Sea levels are rising, the Arctic is melting, coral reefs are
dying, oceans are acidifying and wildfires are raging. And these conditions
disproportionately impact the world’s poorest, who tend to contribute the
least to climate change but are hardest hit by its impacts.
With the climate crisis bringing devastating repercussions for both current
and future generations, it is clear that now is the time for bold, collective
action. In the words of UN Secretary-General, António Guterres, "The climate
emergency is a race we are losing, but it is a race we can win."
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"The climate
emergency is
a race we are
losing, but it
is a race we
can win."
António Guterres, UN
Secretary-General

How are air pollution
and climate change
related?
Air pollution and climate change are inextricably linked. The extraction
and burning of fossil fuels is not only the main cause of climate change,
but also a major source of pollution. Furthermore, many pollutants
contribute to climate change by affecting the amount of incoming
sunlight that is reflected or absorbed by the atmosphere, with some
pollutants warming the Earth and others cooling it.
These short-lived climate pollutants (SLCPs) include methane, black
carbon, ground-level ozone, and sulfate aerosols. They have significant
impacts on the climate, with black carbon and methane among the
top contributors to global warming following CO2. By reducing levels
of SLCPs, we can limit global warming, improve air quality and prevent
millions of tonnes of crop losses yearly.
There are clear synergies between the Paris Agreement climate goals
and the UN Sustainable Development Goals – we need to take advantage of this and use a multidisciplinary approach to tackle climate
change and air pollution together.
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Climate change
in 2021
Greenhouse gases
In 2020, greenhouse gas concentrations reached new highs – levels of
carbon dioxide (CO2) were 413.2 parts per million (ppm), methane (CH4) at
1889 parts per billion (ppb) and nitrous oxide (N2O) at 333.2 ppb. This is
149%, 262% and 123% of pre-industrial levels respectively – an alarming
increase which continued throughout 2021.

‘We are way off track. At the current rate of increase in GHG
concentrations, we will see a temperature increase by the end of this
century far in excess of the Paris Agreement targets of 1.5°C to 2°C.’
Prof Petteri Taalas, WMO chief
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Ocean warming

Ocean acidification

Sea level

The ocean continued to warm at an
alarming rate. Much of the ocean
experienced at least one ‘strong’
marine heatwave at some point in
2021, and The Laptev and Beaufort
Sea in the Arctic experienced
‘severe’ and ‘extreme’ marine heatwaves from January to April 2021.

Open ocean surface pH has
declined globally over the last 40
years and is now the lowest it has
been for at least 26,000 years. As
the pH of the ocean decreases, its
capacity to absorb CO2 from the
atmosphere also declines.

The mean global sea level rise was
2.1mm per year between 1993 and
2002, but 4.4mm per year between
2013 and 2021 – an increase by a
factor of 2 between the periods. This
was mostly due to the accelerated
loss of ice mass from glaciers and
ice sheets.

Ice sheets

Heatwaves

The Greenland Ice Sheet melt
extent was close to the long-term
average throughout the early
summer of 2021. But temperatures and meltwater runoff were
well above normal in August as
a result of a major incursion of
warm, humid air in mid-August. On
August 14th, rain was observed
for the first time for several hours
at Summit Station, the highest
point on the Greenland Ice Sheet.

Exceptional heat waves affected
western North America during June
and July, with many places breaking
station records by 39.2°F-42.8°F
and causing hundreds of heatrelated deaths. Lytton, in south-central British Columbia, reached
121.3°F on June 29th, breaking the
previous Canadian national record
by 40.3°F and was devastated by
fire the next day.

Glaciers
Mass loss from North American
glaciers has accelerated over the
last two decades, nearly doubling for
the period 2015-2019 compared to
2000-2004. An exceptionally warm,
dry summer in 2021 in western North
America took a brutal toll on the
region’s mountain glaciers.

75

A

There were also multiple heatwaves in the southwestern United
States. Death Valley in California
reached 129.9°F on July 9th,
while average summer temperatures were the hottest on record
over the entire United States.
Extreme heat also affected the
broader Mediterranean region. On
August 11th, an agrometeorological
station in Sicily reached 199.8°F, a
provisional European record, while
Kairouan in Tunisia reached a record
122.5°F. Montoro set a national
record for Spain of 117.3°F on August
14th, while on the same day Madrid
had its hottest day on record at
108.9°F. On July 20th, both Cizre
in Turkey and Tbilisi in Georgia
had their hottest days on record:
120.4°F and 106°F respectively.

Wildfires

Cold weather

Major wildfires occurred across the
world with Algeria, southern Turkey
and Greece badly affected. The Dixie
Fire in northern California, which
started on July 13th, had burned
about 390,000 hectares by October
7th – the largest single fire on record
in California.

Abnormally cold conditions affected
many parts of the central United
States and northern Mexico in
mid-February. The most severe
impacts were in Texas, which
experienced its lowest temperatures
since at least 1989. An abnormal
spring cold outbreak also affected
many parts of Europe in early April.

Drought

Precipitation and flooding
Extreme rainfall hit Henan Province
of China. On July 20th, the city
of Zhengzhou received 201.9mm
of rainfall in one hour (a Chinese
national record), 382 mm in six
hours, and 720 mm for the event
as a whole – more than its average
for an entire year. Flash floods were
linked to more than 302 deaths,
with reported economic losses of
US$17.7 billion.
Western Europe experienced some
of its most severe flooding on record
in mid-July. Western Germany
and eastern Belgium received 100
to 150mm of rain on July 14-15th
over already saturated ground,
causing flooding, landslides and
more than 200 deaths. The highest daily rainfall was 162.4mm at
Wipperfürth-Gardenau in Germany.
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Persistent above-average rainfall in
the first half of the year in parts of
northern South America – particularly the northern Amazon basin
– led to significant and long-lasting
flooding in the region. The Rio Negro
at Manaus in Brazil reached its
highest level on record. Floods also
hit parts of East Africa, with South
Sudan particularly badly affected
– more than 700,000 people in the
area were impacted by the worst
floods experienced since 1962.

Significant drought affected much
of subtropical South America for
the second successive year. Rainfall was well-below average over
much of southern Brazil, Paraguay,
Uruguay and northern Argentina.
The drought led to significant
agricultural losses, exacerbated
by a cold outbreak at the end of
July, damaging many of Brazil’s
coffee-growing regions. Low river
levels also reduced hydroelectricity
production and disrupted river
transport.
January 2020 to August 2021
was the driest on record for the
southwestern United States – more
than 10% below the previous record.
This caused a major disruption to
wheat and canola crop production
in Canada, and a malnutrition crisis
associated with drought gripped
parts of the Indian ocean island of
Madagascar.

Food security
Following a peak in undernourishment of 768 million
people in 2020, projections indicated a decline in
global hunger to around 710 million in 2021. However,
by October 2021, the numbers in many countries
were already higher than in 2020. The impact was
mostly felt among groups already suffering from
food crises or worse (IPC/CH Phase 3 or above),
rising from 135 million people in 2020, to 161 million
by September 2021.
2021 also saw a growing number of people facing
starvation and a total collapse of livelihoods – a
devastating figure of 584,000 people, mostly in
Ethiopia, South Sudan, Yemen and Madagascar.

What
happened
at COP26?
In November 2021, the long-awaited
COP26 summit brought together
diplomats from almost 200 countries to discuss how we can fight
climate change and aid vulnerable
nations. They made important
progress in several areas but also
left crucial questions unanswered.
As part of the Glasgow Climate
Pact, ministers agreed that countries
should come back next year to
submit stronger 2030 emissions
reduction targets with the aim of
closing the gap to limiting global
warming to 1.5°C. They also agreed
that developed countries should
urgently deliver more resources to
help climate-vulnerable countries
adapt to the dangerous and costly
consequences of climate change
that they are already experiencing.

77

Other collective commitments
included those to curb methane
emissions, to halt and reverse
forest loss, align the finance sector
with net-zero by 2050, ditch the
internal combustion engine, and
end international financing for
fossil fuels. Arguably the biggest
disappointment was a last-minute
intervention from India and China
that weakened the effort to end coal
power, as they insisted on changing
the agreement from ‘phasing out’
to ‘phasing down’ the use of coal.

It’s clear that in the year ahead,
major emitters need to ramp up
their reduction targets and we
need more robust approaches to
hold countries accountable for the
commitments made in Glasgow.
COP26 has shown that in order
to tackle the climate crisis, we
need urgent global action. The
summit has given us a strong
foundation to build upon – now
we need to do just that.
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Climate change
campaigners
1. Coalition for
Rainforest Nations
The Coalition for Rainforest
Nations is an intergovernmental
organization of over 50 rainforest
nations around the world, from
Ecuador to Bangladesh to Fiji.
Their main focus is implementing
the Reducing Emissions from
Deforestation and Forest Degradation (REDD+) mechanism.
At COP26, more than 100 world
leaders promised to end and
reverse deforestation by 2030,
pledging almost $19.2bn of public
and private funds. However,
the managing director of the
Coalition for Rainforest Nations
said it is far too little money to
make significant change.
“We have been doing the
analysis of the cost of how
much it takes to reduce levels
of deforestation in the next
ten years and the number is
really close to $100 billion per
year in the next decade, so
really we’re talking really about
$1 trillion over a decade.”
Federica Bietta, Managing Director
of Coalition for Rainforest Nations

2. Clean Air Task Force
The Clean Air Task Force (CATF)
is a US-based non-governmental
organization (NGO) that has been
working to reduce air pollution since
1996. It led a successful campaign
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to reduce the pollution caused
by coal-fired power plants in the
US, CO2 emissions, and helped
establish regulations of diesel,
shipping and methane emissions.
US Congress has been considering
a tax credit hike for carbon capture
and sequestration projects. This
could trigger a big jump in the use
of this technology, and the CATF
hopes that this would lead to a spike
in overall carbon capture capacity
of 13-fold by the mid 2030s.
“These provisions will not
only enable decarbonization
of domestic industries, but
can also multiply emissions
reductions abroad.”
Larissa Lee Beck, International
Director at Clean Air Task Force

3. Rainforest
Foundation US
The Rainforest Foundation US
works to protect the rainforests
of Central and South America by
partnering directly with indigenous
people in Brazil, Peru, Panama and
Guyana. The foundation supplies
them with legal support as well
as technological equipment and
training so they can use smartphones, drones and satellites to
monitor illegal loggers and miners,
and take action to stop them.
In September 2021 they were
awarded a $2 million government
grant. This will enable new teachers

to be hired to educate the indigenous youth in communities in
Mexico, Guatemala and Honduras.
Many of these courses will be
centered on improving the effectiveness of grassroots advocacy
and adding new methodologies for
negotiation.
“Historically, grassroots
advocacy methodologies have
mostly been limited to protest
and denunciation. The school’s
negotiation courses will build
the skills of indigenous youth
around how to maximize a
community’s leverage when
facing-down large multinationals.”
Josh Lichtenstein, Program Manager for
Rainforest Foundation US

4. Ember
Based in London and Brussels,
Ember is a non-profit think tank
that uses data analysis to help build
evidence-based climate policy. It
advocates for carbon capture and
storage in the EU, pushes for strong
carbon pricing, and works to accelerate the coal phase-out in Europe.

“As someone who works for
justice and for improving health
and saving lives, it would be
unacceptable to not address the
greatest threat to life globally.
It is imperative that the UK
recognizes its culpability in the
creation of this crisis and takes
every possible opportunity to
act in accordance with the Paris
Agreement’s 1.5°C target.”
Mikaela Loach, Climate Justice Activist

7. Caribbean Community
Climate Change Center

Their recent analysis shows that the
short-term climate impact of methane leaked by coal mines worldwide
is larger than all of Europe’s carbon
dioxide emissions put together
(Ember, 2021).
“Coal is dirtier than you think.
Methane leaks show that coal is
harming us before mining begins
and long after it ends.”

“Our grantees are making
the public, and the government
and media, reckon with the
climate emergency. They
demand ultra-ambitious policy
solutions. They take part in
protests, disruption, direct
action, strikes, identifying and
calling-out the wrongdoers, and
other activities that can help
wake up and engage the public.”

Anatoli Smirnov, Coal Mine Methane
Analyst at Ember

Margaret Klein Salamon, Executive
Director at Climate Emergency Fund

5. Climate Emergency Fund

6. Paid to pollute

The Climate Emergency Fund was
founded in July 2019, with the goal
of quickly getting money to groups
engaged in climate protest. It has
already raised hundreds of thousands of dollars in grants to groups
it has vetted. The grantees range
include the well-established 350.org
and Extinction Rebellion, an activist
movement that uses nonviolent civil
disobedience – like filling the streets
and blocking intersections – to
demand governments do more to
stave off mass extinction.

Since signing the Paris Agreement,
the UK Government has paid
£4 billion of public money to North
Sea oil and gas companies (GOV.UK,
2021). Paid to Pollute is a campaign
that is taking the Government to
court to pull the plug on public
payments for big polluters. The
case is being brought forward by
three individuals: Mikaela Loach,
Kairin van Sweeden and Jeremy
Cox, who are represented by the
law firm Leigh Day, Merrow Golden
and David Wolfe QC.
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The Caribbean Community Climate
Change Center (CCCCC) works to
coordinate the Caribbean region’s
response to climate change by
identifying solutions. The Center
offers tools and resources to help
users take appropriate action in
their communities. They also carry
out a number of projects to address
issues caused by climate change
across the Caribbean region.
The CCCCC strongly believes that
the voices and opinions of young
people are important when it comes
to making decisions about climate
change.
“A lot of the issues we face not
only within our countries, but
also in the world, are [a result of]
policy failure. Young people who
are going to suffer the consequences of these policy failures
need to be given a voice to be
able to indicate to governments
what they feel about what is
happening in their countries”.
Colin Young, Executive Director of the
CCCCC
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What can we
do to help?
This climate crisis can often seem
overwhelming, but there are many
simple things that we can all do to
have a positive impact on climate
change.

“Every time an individual
switches to a renewable
energy supplier or buys
an electric vehicle, they’re
voting with their wallet which
means that more and more
businesses will move into
that space. And it’ll get to a
tipping point where we have
lots of sustainable options for
any product or service you
want to buy. Importantly – it’ll
get to a stage where the
cost is driven down so it’s
not more expensive to go for
the sustainable option. So I
really do believe that the little
things that individuals and
businesses do can make a
difference, because it creates
a virtuous cycle.”

If you need a new car, do some
research and consider purchasing a
hybrid or electric vehicle

•

Avoid flying where possible, and when
you do, go economy class and offset •
the carbon emissions of your travel

Food
•

Eat items which are low on the food
chain, including fruits, vegetables,
grains and beans

•

Choose organic and local foods that
are in season – transporting food
from far away uses fossil fuels both
for fuel and cooling to prevent foods
in transit from spoiling

•

Reduce your food waste by planning meals ahead of time, freezing
the excess and reusing leftovers.
Compost your food waste if possible

James Cannings,
Chief Sustainability Officer at MSQ

We have the knowledge and the
tools – it is not too late to slow the
pace of climate change if we act
today.

Transport

Clothing

•

•

Where possible, use public transport, walk or cycle instead of using
a car. If driving is the only option,
make sure you drive sensibly, avoid
idling and keep your car properly
maintained
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•

•

Try to avoid fast fashion and opt for
quality clothing that will last. Cheap
items that go out of style quickly
get dumped in landfills where they
produce methane as they decompose

Even better, buy vintage or recycled
clothing, and best of all: the most
sustainable item you can wear is one
you already own!
Wash your clothing at a lower
temperature where possible

Shopping
•

•

•

•

Buy less ‘stuff,’ and purchase used
or recycled items whenever possible.
Take your own reusable bag when
you shop and try to avoid items with
excess packaging

Turn your water heater down and
install a low-flow showerhead to
reduce hot water use. Taking shorter
showers helps, too

•

If shopping for appliances, lighting,
office equipment or electronics, look
for Energy Star products, which are
certified to be more energy efficient

Sign up to get your electricity from
clean energy through your local
utility or a certified renewable energy
provider

Use your voice

Support and buy from companies
that are environmentally responsible
and sustainable

Home
•
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•

Stay informed, raise awareness,
and use your knowledge to educate
others

•

Volunteer with an activist group or
donate to an organization tackling
climate change – the ones listed
previously in this section are a good
place to start

Change incandescent light bulbs
to LEDs, which use a quarter of the
energy and last up to 25 times longer. •
Switch lights off when you leave the
room and unplug your electronic
devices when they are not in use

Finally, and perhaps most importantly
since the most effective solutions to
climate change require governmental
action, vote!
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disconnected from other policy
choices, such as where to locate
new developments or high-rise
housing. This in turn fostered a
perception of indifference, complacency and ignorance. While this
aspect of climate coverage has
significantly reduced, coverage
predominantly focuses on explaining
and breaking down the big issues
– which also needs to be done in
parallel with the lived experiences
of marginalized communities.

How the UK media
began to forge inclusive
spaces to speak about
environmental injustices
by Kimi Chaddah
Kimi Chaddah is a freelance
journalist specializing in features,
profiles and opinion writing across
government policy, climate change
and activism.
From the lack of diversity within
environmental justice groups to
climate change being built on years
of colonialism, environmental racism
seeps into every sphere of life – and
can be as invisible as the air we
breathe.
The mainstream media tends to
neglect stories involving environmental injustices. Climate coverage
itself has traditionally been difficult
to make accessible to audiences
because of the gravity of the problem. For years, environmental issues
as a whole – not just environmental
injustices – were put in a silo
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Greater coverage of environmental
injustices must ultimately be
accompanied by the recognition
that environmental problems (such
as air pollution) are social justice
problems, which interweave with our
daily reality. Black people and people
from ethnic minority communities
are disproportionately affected by
air pollution (The Guardian, 2021).
Part of the lack of coverage of
environmental injustices within
mainstream media can be attributed
to the exclusive structure of the
media itself. The lack of diversity
within the media – of which 92%
are white (Press Gazette, 2021) – is
also reflected in the choices of
stories put out, with marginalized
communities often missing from the
mainstream gaze. While the impacts
of environmental issues may be
reported, the injustices within them
are often not. Although local media
can place specific focus on environmental injustices happening within
the local community, national media,
which has a higher reach and audience, often chooses not to. But the
presentation of environmental injustices within the media is crucial: how
stories are presented to the public
directly shapes how society reacts
to those problems and awareness.

It’s for this reason the story of the
impact of the Silvertown Tunnel
on marginalized communities was
so pertinent to bring to light. The
Silvertown Tunnel, a 1.4km four lane
tunnel beneath the River Thames,
links the Greenwich Peninsula in
south-east London to the region of
west Silvertown in Newham, east
London. Newham, where it is set
to be located, is one of the most
polluted boroughs in London. With
73% of residents from Black and
ethnic minority backgrounds, the
area would bear the brunt of the
increased air pollution. Stories like
the Silvertown Tunnel have largely
gone unnoticed in the mainstream
media, with the stories behind the
statistics largely ignored. The recent
gal-dem piece on the Silvertown
Tunnel was able to grasp both the
scale of the crisis and how environmental issues are inextricably linked
to systemic inequality.
A 2019 survey from Public Health
England described air pollution as
the biggest environmental threat
to health in the UK, with between
28,000 and 36,000 deaths a year
attributed to long-term exposure.
While initiatives like the ULEZ (which
aims to clean up London’s air by
imposing penalties on vehicles)
are publicized, this is often at odds
with the gritty reality and palpable
frustration felt by residents experiencing the effects of environmental
racism – and whose concerns are
ignored. Last year, Ella Adoo-KissiDebrah was the first person to have
their death attributed to air pollution.
Children in London are 4.2% more
likely to be hospitalized due to
exposure to high levels of nitrogen
dioxide pollution, than elsewhere in
the country (Euronews, 2021).
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But at the center of stories about
environmental injustice, we must
acknowledge the people themselves,
and the intricacies of their lives.
The rise of community activism
attempting to improve people’s
structural conditions has also
often occurred out of the spotlight
provided by mainstream media.
The growth of grassroots campaigns
like Stop the Silvertown Tunnel
Coalition, which aims to confront
the new tunnel development, and
Choked Up, which campaign to
highlight the disproportionate
effect of air pollution on people of
color has predominantly occurred
through on-the-ground action.
The mainstream media in Britain
is ultimately yet to forge an inclusive space that puts marginalized
stories at the forefront, which in
turn may pressure elites who have
potential to enact change. But
some publications are taking the
onus upon themselves to have
these stories heard. In the USA,
the Guardian and Nexus Media
launched America’s Dirty Divide,
a year-long series focused on
environmental inequality and racism
this year. In the UK, gal-dem, an
award-winning publication dedicated
to amplifying marginalized voices,
recently launched ‘It’s Happening
Now;’ a series dedicated to shedding
light on issues ranging from marginalized stories of activists fighting
for change on the frontline of the
Global South to local community
campaigns.
But the tide is beginning to turn
in subsections of the media. ‘I
think we are seeing a shift (in the
way environmental injustices are
covered) - a gradual one, but a
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shift nonetheless,’ says Suyin
Haynes, editor-in-chief of gal-dem.
Pointing to how voices from the
Global South were amplified during
COP26 coverage, Suyin notes that
‘the plurality of voices is so often
needed in these conversations’.

‘It does feel like it’s
becoming more
intentional, rather
than these perspectives being added
in as afterthoughts
or to make a story
seem like it’s more
‘well-rounded’,’
she continues.
As a publication dedicated to
uplifting marginalized voices,
gal-dem is focusing its coverage
on ‘four main strands: hyperlocal
feature reporting, actionable
service pieces with practical takeaways that readers can do or get
involved in straight away,’ as well
as ‘compelling first-person essay
pieces that present new angles to
the climate crisis from a personal
perspective, and solutions-oriented
spotlights that look at people trying
to make a change or difference.’
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Merely presenting information isn’t
the only thing the media can do,
continues Suyin. ‘I think it’s important that we present our readers
with some options for meaningful
action after reading our stories,’ she
says, ‘so there’s an actual takeaway
as well as a learning.’ gal-dem
recently partnered with Covering
Climate Now, a network of more than
460 publications sharing informed
and urgent climate stories. Through
this, gal-dem can share these stories
with other outlets too, where these
perspectives are lacking or missing.
Going forward, it’s important the
media strives for agenda-setting
coverage of systemic inequalities
and environmental injustice. Climate
crisis is the most pressing, urgent
issue we face today, and it’s the
media’s duty to invest in people
who are indifferent to the struggles
of those who bear the brunt of
environmental injustices most. If
the elites don’t act, it’s the media’s
responsibility to play a role in
confronting environmental racism
and place pressure on those at
the top.

Healthy &
sustainable
buildings
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Buildings and construction are
responsible for 39% of global
carbon emissions, with energy
used to power buildings accounting
for 28% (World Green Building
Council, 2017). If we are to even
come close to achieving the
aims of the Paris Agreement, it
is clear that we need to enact an
aggressive decarbonization of
buildings – when it comes to both
operational and embodied carbon.
2021 saw the first day dedicated
to the built environment at COP26
– an indication that the world is
preparing to tackle the challenge
head on. What is important now is
that we take a broad and holistic
approach to sustainability that
incorporates how buildings affect
the people within them as well
as their environmental impact.
Sustainable buildings are incredibly
important, but we cannot afford to
overlook the importance of healthy
buildings, too. The two go hand in
hand but do not mean the same
thing – a sustainable building is
not necessarily one that is healthy
for its occupants, and vice versa.

Going forwards, we
need to focus on
creating spaces that
are healthier for us
and better for the
planet – doing so
is absolutely key in
order to build a more
resilient future for
us all.

86

What
makes a
building
healthy?
The quality of a building’s indoor
environment can significantly impact
our physical and mental health,
wellbeing and productivity. There
are multiple factors that contribute
to making indoor spaces healthy,
and it is essential to consider
the entire life-cycle of a building
– from design and construction,
to operation and maintenance.
Healthy buildings have risen even
higher on the agenda since the
outbreak of COVID-19, with people
realizing that incorporating health
concerns into a building’s design
is not a luxury, but a necessity. In
a 2021 survey commissioned by
AirRated, 75% of respondents said
that COVID-19 had made them
more concerned about air quality.
Harvard’s Healthy Buildings lab has
used 40 years of scientific evidence
to deduce nine factors that make a
building healthy (The 9 Foundations
of a Healthy Building, 2017).

1. Air quality
Choose supplies, furnishings, and
building materials with low chemical
emissions. Check for lead, PCBs,
and asbestos. Use a vapor barrier.
Maintain humidity levels between
30-60 percent.

2. Dust and pests

6. Safety and security

Use high-efficiency filter vacuums
and clean surfaces regularly. Seal
entry points, prevent moisture
buildup, and remove trash. Avoid
pesticide use.

Meet fire safety and carbon
monoxide monitoring standards.
Provide adequate lighting and use
video monitoring, interactive patrols,
and incident reporting. Maintain an
emergency action plan.

3. Lighting and views
Provide as much daylight and/
or high intensity blue-enriched
lighting as possible. Provide direct
lines of sight to windows from all
workstations. Incorporate nature and
nature-inspired design indoors.

4. Moisture
Conduct regular inspections of
roofing, plumbing, ceilings and HVAC
equipment. When moisture or mold
is found, immediately address the
source and dry or replace contaminated materials.

5.

Noise

Protect against outdoor noises
and control indoor noise such as
mechanical equipment. Provide
spaces that minimize background
noise to 35db and a maximum
reverberation time of 0.7 seconds.
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7. Thermal health
Meet minimum thermal comfort
standards for temperature and
humidity and keep thermal
conditions consistent throughout
the day. Provide individual level
thermal control.

8. Ventilation
Meet or exceed local guidelines for
outdoor air. Filter outdoor and recirculated air with a minimum removal
efficiency of 75% for all particle-size
fractions including nano.

9. Water quality
Meet the US National Drinking
Water Standards. Install purification
system, if necessary. Ensure residual
disinfectant levels are sufficient to
control microbes, but not in excess.
Prevent stagnation in pipes.

What makes a building
sustainable?
Green buildings can help us to address climate change, drive economic growth,
and create healthy and thriving communities. The World Green Building Council
(WGBC) has created an informative list of ways to make our spaces greener.

Take an intelligent approach
to energy
•

Minimize energy usage in all stages
of a building’s life-cycle, making
new and renovated buildings more
comfortable and less expensive to
run, and helping building users learn
to be efficient too

•

Integrate renewable and low carbon
technologies to supply buildings’
energy needs, once their design
has maximized inbuilt and natural
efficiencies

Safeguard water resources
•

•

Explore ways to improve drinking
and waste water efficiency and
management, harvesting water for
safe indoor use in innovative ways

•

Use fewer and more durable
materials, generate less waste and
account for a building’s end of life
stage by designing for demolition
waste recovery and reuse
Engage building users in reusing
and recycling

Promote health and wellbeing
•

Incorporate natural light and views
and consider acoustics and proper
sound insulation

Connect communities
and people

•

Ensure the right indoor temperature
through passive design or building
management and monitoring
systems

•

Create diverse environments that
connect and enhance communities, engage local communities in
planning

•

Ensure transport and distance to
amenities are considered in design
to reduce the impact of personal
transport on the environment, and
encourage environmentally friendly
options like walking or cycling

•

Explore the potential of smart
technologies to communicate better
with the world around us

Consider the impact of buildings
and their surroundings on stormwater and drainage infrastructure

Minimize waste and
maximize reuse
•

•

Deliver good indoor air quality
through ventilation, avoid materials
and chemicals that create harmful
or toxic emissions
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Keep our environment green
•

Recognize that our urban environment should preserve nature, and
ensure diverse wildlife and land
quality are protected or enhanced

•

Look for ways we can make our
urban areas more productive,
bringing agriculture into our cities

Create resilient and flexible
structures
•

Adapt to our changing climate,
ensuring resilience to events like
flooding, earthquakes and fires

•

Design flexible and dynamic spaces,
anticipating changes in their use
over time, and avoiding the need
to demolish, rebuild or significantly
renovate buildings

Consider all stages of a
building’s life-cycle
•

Seek to lower environmental
impacts and maximize social and
economic value over a building’s
whole life-cycle

•

Ensure that embodied resources –
such as the energy or water used to
produce and transport the materials
in the building – are minimized so
that buildings are truly low impact

The exponential
rise of ESG
In recent years, environmental, social
and governance (ESG) values have
become an integral part of the real
estate sector, considered by both
private equity and institutional
investors when selecting assets.
The COVID-19 pandemic has further
increased the appetite for both
sustainable and healthy buildings
– investors, funders and occupiers
alike have set ambitious targets for
the credentials of the buildings they
will develop, finance and occupy.
It is clear that asset owners can
increase value by making their
spaces more sustainable. A 2019
report from IFC found that green
buildings can yield up to 23%
higher occupancy rates, 8% higher
rental income and 31% higher sale
premiums than traditional buildings.
And healthy buildings are incredibly
valuable too – not just because
people are willing to pay more for
space that prioritize occupant
health, but because they make
those inside them more productive.
It seems that the premium for
sustainable and healthy buildings
is only going to grow from here, as
stricter regulation and consumer
demand effectively pose an existential risk of obsolescence to assets
and portfolios that fail to adapt.
Real estate will likely be one of the
asset classes where the contrast
between ESG winners and losers
will be the starkest, both from an
operational and financial point of
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view. Those who start future-proofing their portfolios now will create
solid foundations for above-average
performance and stability going
forwards.

Sustainable
building
regulations
Governments around the world
are bringing in more stringent and
complex regulations surrounding
carbon emissions and sustainability
in the built environment. In order
to comply with legislation, the
challenge is not only working out
what needs to be done, but who is
going to pay for it.

In order to succeed in making
buildings more sustainable,
Vernon explains the need for a
combined and holistic approach:
'Going forwards, there needs to
be a more collaborative approach
between landlords and tenants.
We are seeing a growing interest
in adopting green lease clauses
and anticipate that stakeholders
will pick up the pace in 2022.
Ultimately, for effective action on
climate change, green provisions
need to become so embedded in
the real estate sector that they
are an accepted market standard
for every commercial building.'

Richard Vernon, Partner and Head
of Real Estate EMEA at Ashurst,
explains:

'There is evidently a
desire from both landlords
– including investors and
funders – and tenants to
create greener buildings:
landlords want to boost
the green credentials of
their buildings, and tenants
are looking to occupy
buildings that align with
their own sustainability
targets. However, there is
often a conflict between
landlords and tenants over
who is responsible for what,
and who pays, particularly
where making improvements brings benefits to
both parties.'
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Ali Saribas, partner at
SquareWell Partners
With asset managers across
the board ramping up their ESG
research capabilities internally,
investors often suggest that consistent, comparable and decision-useful
ESG data is not widely available
from their portfolio companies.
To this end, the announcement
of the International Sustainability
Standards Board (ISSB) being
established at COP26 in Glasgow
by the IFRS foundation, an international accounting standard setting
body, is welcome in ensuring that
the market receives comparable
and consistent data to monitor
companies’ performance. Thus far,
we have unfortunately seen ESG
reporting driving the sustainability
strategy at companies rather
than the other way around.
As the market evolves, we anticipate
that ESG will be better integrated
in investment decisions to identify
companies that can create sustainable value for all of its stakeholders.
A great example of this was seen
at ExxonMobil Corporation where
a small shareholder was able to
get three seats on the board, the
highest decision-making body of a
corporate, with a mandate to bring
climate change considerations into
boardroom discussions and allocate
capital better to ensure sustainable value for all stakeholders.
This campaign was successfully
able to merge ‘ESG’ and ‘value’
activism, from our perspective.
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In our transition to a net zero economy, we see two important themes
that need to be better addressed as
a society. First is that divesting ‘bad’
assets would do little to reduce realworld emissions. As such, there is a
clear need for investors to not only
form coalitions to change corporate
behavior but also public policy. The
US, Australia, China, Russia and
India – collectively accountable for
three-quarters of the global coal
consumption – for example, did
not partake in the new phase-out
pledges made at COP26 in Glasgow.
According to the Financial Times
article, the International Energy
Agency warned that a 1.5°C world is
almost certainly out of reach if these
countries continue to consume coal
at current rates. The second issue
is ensuring a ‘just transition’ to a
carbon neutral economy. Meaning
that whilst we are trying to protect
the natural capital, we should
also be mindful of the impacts
on human capital – such as the
reskilling and training of employees.

Ventilation
regulations
From 15th June 2022, changes to
Part F of Schedule 1 to the Building
Regulations 2010 will come into
effect. For the first time, air quality
monitoring will be regulatory for
the design and construction of
both domestic and non-domestic
new builds in England. Specifically,
the change means that CO2 will
be required to be continuously
monitored.

The aims are to:
•

Help reduce carbon emissions by
prolonging a building’s life-cycle

•

Ensure ventilation is appropriate
to reduce the risk of condensation
and indoor pollution

•

Secure the health and safety of the
building's users or occupants

The mandatory requirement for
mains powered CO2 monitors is
under standable and the scientist
in me thinks this is a great move.
However, the market has created
such demand for battery-powered
sensors from providers over the
past few years, that it might be a
commercial pain. I can see it causing
an issue for some solution providers
and those who have invested in pure
battery-powered sensors.
And while all of this is generally a
step in the right direction, it is stated
that for all new buildings, CO2
monitoring is a requirement. What
about existing stock! It’s time to get
all buildings up to scratch.’

Francesca Brady, CEO at AirRated,
shared her thoughts on the updated
regulations.
‘This is a great step forward –
there are no two ways about it.
But perhaps we could have set our
standards higher.
As these types of reviews and
changes are conducted so infrequently, it may have been sensible
to perhaps monitor humidity levels
as well as CO2.
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Europe
The Energy Performance of
Buildings Directive makes it
compulsory for every new building
to be a nearly zero-energy building
(NZEB) from 2021 onwards across
the European Union. For new public
buildings, the regulation has been
in effect since 2019. Although it
takes a softer stance with existing
buildings, it still applies in the case
of major renovations.

UK
Streamlined Energy and Carbon
Reporting (SECR) was implemented
by the UK Government on April 1
2019. It makes it mandatory for large
businesses to report their energy
and carbon emissions, as well as
efficiency measures taken throughout the year, on an annual basis.

US
Local Law 97 (LL97) is a regulation
set out by the New York City council
as part of the Climate Mobilization
Act. It came into effect in November
2019, and means that from 2024, all
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buildings above a specified size will
have to comply with new greenhouse emissions caps, or face a fine.
Ilana Ettinger, Founder of Urbane
Solutions – a real estate consulting
firm based in New York – spoke
to us about the introduction of
this legislation.

'It is impossible not to be
extremely alarmed at the
state of our planet, but
we can’t let that alarm
paralyze us from taking
action. With buildings
making up 67% of carbon
emissions in New York, it
is hugely important that
we do something and we
do something quickly. I’m
excited to live in a city that
is taking charge of this with
Local Law 97 – we need
to embrace innovation and
take urgent action to tackle
building emissions.'

Green
certifications
Traditionally, green certifications
have focused on energy efficiency,
CO2 emissions, water usage, waste
recycling and the sustainability of
the materials used. Some of the
pioneering certifications in this
category include ENERGY STAR
and LEED in the US, NABERS
and Green Star in Australia, and
BREEAM, originally in the UK.
There has been criticism that these
schemes focus overwhelmingly on
operational emissions rather than
emissions from the construction
supply chain. However, several
companies have made some
changes to take embodied carbon
into account. In 2019, BREEAM
introduced credits for architects that
carry out life-cycle assessments to
establish emissions over both the
construction and use phases of a
building. And version 4.1 of LEED –
which was also introduced in 2019
– includes new credits for LCAs,
building reuse and environmental
product declarations, all of which
can help lower embodied carbon.

While there is undoubtedly still a
need for green building certifications
to consider embodied emissions
more exhaustively, these schemes
are still a great way to spur the
transition toward sustainable
buildings. And it is clear that they
are beneficial for building owners
too – certifications result in strong
valuation premia, lower asset
volatility, and higher rental yields
and tenant retention rates.

US ENERGY STAR
ENERGY STAR is a program
run by the US Environmental
Protection Agency (EPA) and US
Department of Energy (DOE). It
has developed energy performance rating systems for several
commercial and institutional
building types and manufacturing
facilities. These ratings, on a
scale of 1 to 100, provide a way to
benchmark the energy efficiency
of spaces against the energy
performance of similar facilities.
In June 2021, the EPA released its
annual ‘Top Cities’ list, presenting
the cities with the largest number
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of ENERGY STAR certified buildings.
Los Angeles topped the list, with
587 buildings, close behind was
Washington, D.C., with 549 buildings,
and third place was taken by
San Francisco.

LEED
Leadership in Energy and Environmental Design (LEED) is a green
building certification program used
worldwide. Developed by the US
Green Building Council (USGBC), it
includes a set of rating systems for
the design, construction, operation,
and maintenance of green buildings,
homes, and neighborhoods. It aims
to help building owners and operators be environmentally responsible
and use resources more efficiently.
More than 79,000 projects are
participating in LEED across 160
countries and territories, comprising
over 15 billion square feet.

Australia NABERS
The National Australian Built
Environment Rating System
(NABERS), is an initiative by the

government of Australia to measure
and compare the environmental
performance of Australian buildings
and tenancies. There are NABERS
rating tools for commercial office
buildings to measure greenhouse
gas emissions, energy efficiency,
water efficiency, waste efficiency
and indoor environment quality.
There are also rating tools for hotels,
shopping centers and data centers.
In September 2021, NABERS
launched a new energy rating
scheme for UK offices in a bid to
help businesses reach net zero
targets by bridging the gap between
the design and in-use energy
performance of their buildings.

Green Star
Green Star is a voluntary sustainability rating system for buildings in
Australia. It was launched in 2003
by the Green Building Council of
Australia (GBCA). The Green Star
rating system assesses the sustainability of projects at all stages of
the built environment lifecycle.
Ratings can be achieved at the
planning phase for communities,
during the design, construction or
fit-out phase of buildings, or during
the ongoing operational phase.
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A 2021 report, ‘Closing the performance gap in Australia’s commercial
office sector,’ found that 75% of
Green Star rated buildings achieved
their modeled NABERS rating when
operating at peak performance.

UK BREEAM
BREEAM is an assessment undertaken by independent licensed
assessors using scientifically
based sustainability metrics and
indices which cover a range of
environmental issues. Its categories
evaluate energy and water use,
health and wellbeing, pollution,
transport, materials, waste, ecology
and management processes.
Buildings are rated and certified on
a scale of ‘Pass’, ‘Good’, ‘Very Good’,
‘Excellent’ and ‘Outstanding.’
In August 2021, Nhood and BRE
announced that they will implement
BREEAM In-Use International across
the entire Nhood Invest portfolio
of buildings, from 2021 to 2025.
This will set a very high standard
for other developers in the field
due to the sheer size of the project,
covering over 130 sites in many
European countries.

Healthy
building
certifications
In addition to standards focused
on building carbon emissions, there
are also several certifications that
are dedicated to occupant health
and wellbeing.
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AirRated

Fitwel

AirRated has established a global
benchmark for indoor air quality.
This industry-leading certification,
the AirScore, is awarded by using
the latest sensor technology,
cutting-edge research and a
data-driven approach to assess
the health of indoor environments.
An AirScore enables landlords,
developers and employers to
communicate the health of indoor
environments to their tenants,
residents and employees.

Created as a joint initiative led by
the US Centers for Disease Control
and Prevention (CDC) together with
the General Services Administration
(GSA), Fitwel provides guidelines
for designing, constructing, and
operating healthier buildings. It
emphasizes a broad concept
of air quality, thermal and noise
comfort, together with a host of
other elements including location,
accessibility, indoor and outdoor
facilities, water and food access,
and emergency preparedness.

WELL v2
The latest version of the WELL
Building Standard, WELL v2, is a
vehicle for buildings and organizations to deliver more thoughtful and
intentional spaces that contribute
to improved human health and
wellbeing. It includes a set of strategies that aim to enhance human
health through design interventions,
operational protocols and policies
and a commitment to fostering a
culture of health and wellbeing.

UKGBC’s Net
Zero Whole
Life Carbon
Roadmap
On November 11th 2021 at the
COP26 Built Environment day,
the UK Green Building Council
(UKGBC) launched its vision to
decarbonize the built environment.
Matthew Black, Project Coordinator
at World Green Building Council
(WGBC), spoke to us about the
significance of this publication.
‘UKGBC’s Net Zero Whole Life
Carbon Roadmap outlines industry-wide actions to achieve net
zero carbon in the construction,
operation, and demolition of
buildings and infrastructure for
the UK built environment.’
He went on to highlight its focus
on collaboration and the fact that
other countries are developing
similar roadmaps as we speak.

‘This Roadmap provides a collaborative framework for all stakeholders
within the buildings and construction industry, and beyond, to work
towards a common vision, and
accelerate market transformation
towards net zero carbon. UKGBC
is one of several European GBCs
developing national Whole Life
Carbon Roadmaps under the
WorldGBC #BuildingLife project,
funded by the Laudes Foundation
and the Ikea Foundation.’
The Roadmap is unique in that it
quantifies – for the first time – the
specific emission reductions across
sub-sectors of the built environment
that will need to take place yearon-year to meet the 2050 deadline.
And it clearly sets out policy
recommendations for central and
local governments to help drive and
enable the transition needed to
decarbonize the sector.
This is exactly the sort of comprehensive and rigorous plan that
needs to be followed in countries
around the world to deliver a more
sustainable future.

Growing demand
According to a 2021 CBRE study:

•

68% of respondents said that reducing energy
consumption was either very important or critical to
their real estate decisions

•

59% of respondents said that achieving sustainability
certifications was either very important or critical to
their real estate decisions

•

81% of respondents said they were making decisions
now about ensuring they would be able to comply with
regulatory requirements

•

63% of landlords and 47% of tenants are already
thinking about whether the buildings they make
decisions about can be made net zero

•

60% of respondents said that adding features to
buildings to improve the health or wellbeing of users
was very important or critical to their decisions

What is the future of
sustainability?
In a 2021 survey commissioned by AirRated, 69% of respondents said
sustainability has become more important to them in the past year.
And as the climate crisis continues, considering sustainability in all aspects
of our lives will only become more and more essential.
When it comes to buildings, it is clear that there is no simple, one-sizefits-all solution. What we need are bespoke and innovative approaches that
consider both embodied and operational carbon, and find synergies between
creating sustainable and healthy spaces.
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Interview:
indoor air quality and the effect it
has on the health and wellbeing of
building occupants is now John’s
driving force. He recently started
the campaign #CleanAirSchools
to support local schools to monitor,
understand and improve their air
quality in a quest to improve the air
children breathe at school.
Why is indoor air quality in
schools so important?

Interview with John
Lumb, Air Quality
Specialist at Evotech
John Lumb is director and
co-founder of UK technical services
business Evotech, and its specialist
air quality division Evotech Air
Quality. He is passionate about
creating sustainable buildings and
believes the importance has never
been greater for us all to reduce
our collective energy consumption
as we move towards a low-carbon
future. By supporting businesses
in improving how their buildings
perform, Evotech is making a small
contribution towards this major
challenge. His enthusiasm and drive
extend beyond his business undertakings having recently completed
the design and hands-on conversion
of his own low-carbon home.
In the last few years, the company
began to specialize in improving
indoor environments, and fueled by
the pandemic, Evotech Air Quality
was born. The significance of
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Poor indoor air quality in educational
buildings can have a negative
effect on young people’s health and
academic performance, especially as
children breathe more rapidly than
adults and their lungs are not yet
fully developed. The environmental
charity, Global Action Plan, recently
announced that more than a quarter
of UK schools are in locations with
high levels of small particle pollution
(PM2.5), meaning an estimated 3.4
million children are learning in an
unhealthy environment. Improving
indoor air quality can reduce the risk
of virus transmission, which makes
it even more important to tackle this
issue head on, and it also creates
an optimal environment for learning
and wellbeing, with good air quality
resulting in a 61% improvement

in cognitive tasks (Environmental
Health Perspectives, 2016).
How has Evotech supported
schools throughout the
COVID-19 pandemic?
Schools were having a particlarly
challenging time during the
pandemic, and the Evotech Air
Quality team wanted to help them
better understand air quality and
how improving it can help increase
wellbeing, reduce the risk of virus
transmission and improve learning
outcomes. We teamed up with
our partners Airthings and Airly, to
install indoor and outdoor air quality
sensors and our team is on hand to
provide the schools with technical
support to interpret the data and
advise on the best solutions. Where
ongoing indoor air quality issues are
identified, our specialist engineers
will develop a plan for improvement,
from improving existing mechanical
ventilation systems, to installing air
filtration and sanitization units.
What have been the key
challenges and successes
of your #cleanair schools
campaign?

Many of the schools we are
supporting were built in Victorian
times and as such, they have small
rooms with poor ventilation where
CO2 and other contaminants
can build up rapidly. The initial
data from the air quality sensors
we’ve installed for them shows
alarming levels of classroom CO2
and given the current escalating
COVID-19 health crisis, this is a
real challenge. We are working with
the schools to explore appropriate
and cost-effective solutions.
The schools are now able to
successfully monitor their indoor
air quality so they know when they
need to open windows to increase
ventilation – meaning they don’t
have to have cold and uncomfortable classrooms. Another success
is that we are also working with
schools to educate pupils about air
quality and have installed interactive
whiteboards to help them bring
the subject to life. A classroom
air quality champion checks the
Airthings sensor attached to one
of the boards prior to the start of
each lesson and places a magnetic
colored smiley face on the board
to indicate air quality status.
The sensor also indicates in real
time when CO2 levels spike and
windows need to be opened.

are high. It has been proven that
airborne viruses travel further on
polluted air and aerosols can remain
suspended in the air for significant
periods, so monitoring air quality
and filtering out contaminants
in the air is important, especially
when HVAC systems don’t exist.
We believe that new legislation
is just around the corner and it’s
long overdue. As the issue of poor
indoor air quality is an invisible
one it’s too easy to ignore it, and
pioneering certification schemes
like AirRated’s AirScore are leading the way by providing a global
benchmark for indoor air quality.

Going forward, what needs to
happen to make schools safer
and healthier environments?
The Government needs to step up
and increase funding to ensure our
10.3 million school age children are
breathing healthy, clean air whilst
in school. It's not as simple as
using CO2 monitors and opening
windows when air pollution levels
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Interview:
their entire global operations.
James is now the group’s Chief
Sustainability Officer and is leading
the carbon reduction strategy.
Through his low-carbon website
developed with the BIMA Council, ‘The Green Pages,’ he also
supports teams in how to build
lower carbon digital solutions.

What is the difference
between carbon neutral and
net zero?

Interview with James
Cannings, Chief
Sustainability Officer
at MSQ
James co-founded MMT Digital
after he graduated in 1999 and has
since grown it to be one of the UKs
leading technical agencies with
over 250 people, and offices in the
Midlands, London and Leeds.
In 2019 he took the company carbon
negative, offsetting far more carbon
than they produce and aiming to
halve their carbon footprint over the
next four years. As the co-chair of
the BIMA Sustainability Council he
now runs a training course for other
companies on how to model and
reduce their carbon footprints using
the tools and processes he developed and that are now available as
part of a free e-Learning course that
he created for SMEs.
In 2020 MMT Digital became part
of MSQ and James helped them
to become carbon negative across

98

Net zero has been an incredible
call to arms. It’s made people think
about buying electric vehicles (EVs),
switching to air source heat pumps,
eating less red meat – all things
that have a really important role to
play in tackling climate change. But
despite being a term that we hear
and use all the time, there's a real
lack of understanding when it comes
to what it actually means. It tends to
be used interchangeably with
carbon neutral, but they are
actually worlds apart.
To be carbon neutral, a company
needs to measure its carbon
footprint (CO2e) and can then use
offset credits to ‘balance’ those
emissions. The challenge here is
that, whilst paying money to stop
part of a forest being cut down (a
very common approach to offsetting)
is a very worthy cause to support,
it doesn’t actually remove the
emissions (to bring things back
into balance) since that forest was
already there! But to be net zero, a
company needs to achieve a 90%
reduction in emissions from their
base year. And this is a reduction in
absolute emissions, so you have to

reduce by that amount regardless
of any growth of your business in
that time. The final 10% then has
to be removed with more expensive
types of offsetting which permanently remove the carbon from the
atmosphere, like direct air capture.
This specific definition of net zero
has only come very recently from
the Science Based Targets initiative
(SBTi), and it will undoubtedly be
refined over time, particularly I
think around absolute and intensity based targets. But it’s great
to have a definition like this to
show that there’s a big difference
between being carbon neutral and
being net zero – you can’t rely on
offsetting, you actually have to
reduce your emissions by 90%.

What are you doing at
MSQ, and what would you
recommend for companies
getting started with this?
To actually achieve net zero, there
are certain things that need to be in
place. We need a zero carbon flying
alternative, we need the UK grid to
be pretty much 100% renewable, we
need all of our employees to drive
electric vehicles, we need cheap,
electricity-based heating. At the
moment, these things are slightly
out of our control, but over the next
few years there’s going to be lots
of innovation and technology that
gets us to a really exciting point.
So for now, I think it makes sense
to defer that down the line and
focus on the things we can do.
The first thing that really helps is
measuring – you need to see where
your biggest emissions are to inform
your strategy. Even if there are
things you can’t solve immediately,
once you have the numbers you
can get a plan together for the next
couple of years. Electricity is an
easy one to get started with today:
everyone should be switching to
renewable energy, although it’s
important to do your research and
avoid energy companies that are
greenwashing. We’ve also started
using a company that allows us
to invest in wind farms – anything
like this is great as if we all push
money into green initiatives, it
sends a very strong message.
We've rolled out an electric vehicle
lease hire scheme at MSQ – that's
particularly important for a few of
our locations where we have lots
of people that drive to work. This
is also the first year where we will
survey hundreds of companies in our
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supply chain to get more data about
their emissions. It’s really important to consider the entire supply
chain – one of our science based
targets is to make sure that 50%
of our supply chain by spend have
their own science-based targets.

continues into next year – I want to
see a much more positive narrative
about the opportunity businesses
have to make a difference.

I also think it’s really important
for companies to engage their
employees on the topic of sustainability. Businesses generate 85%
of global emissions, but they also
employ the vast majority of people
on the planet, particularly the high
earners that in turn generate lots
of emissions. So we’ve got to think
about encouraging everyone to do
their bit – it might sound cliché but
when it comes to tackling climate
change even seemingly small things
can make a huge difference.

Every time an individual switches
to a renewable energy supplier or
buys an EV, they’re voting with their
wallet which means that more and
more businesses will move into that
space. And it’ll get to a tipping point
where we have lots of sustainable
options for any product or service
you want to buy. Importantly, it’ll get
to a stage where the cost is driven
down so it’s not more expensive
to go for the sustainable option.
So I really do believe that the little
things that individuals and businesses do can make a difference,
because it creates a virtuous cycle.

What did you think
about COP26?
Lots of people look at COP26 and
say that it was a failure because
governments didn't pledge enough.
But I do think that slightly overlooks
the importance of businesses –
you’ve got to think that Shell has
a larger carbon footprint than
Russia. Governments can do
three things: pull a tax lever, pull
a grant and subsidy lever, or pull
a legislation lever. And yes, they
100% have to do those things – but
businesses sit in the middle and
they have a vital role to play too.
Also, in terms of global awareness,
I definitely think that we can see
it as a massive success. Most
people hadn’t even heard of COP
until recently, but this year COP26
thrust climate change into the
spotlight. Now, we just need to
make sure that this momentum

Going forward, do you think we
can actually make a difference?

Something else that is incredibly
important is actively choosing to
work for a purpose-driven company.
If businesses realize they need
to adopt sustainable practices to
attract and retain the best talent,
this will make a huge difference.
We’re a pretty amazing species
– over the next 20 years we can
expect to see some really advanced
technology emerging. When you
look at the amount of money being
invested in green technologies it’s
clear that there’s starting to be a
huge shift. I’m genuinely excited
to be part of the generation that
moves the planet onto clean, green,
infinite energy powered by the sun,
the wind and all sorts of other clever
things. I don’t think we should be
daunted, I think we should see this
as an incredible opportunity to fix a
problem for generations to come.
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Interview:
What have been the key
drivers of ESG investing?
It is important to note that the
concept of ESG investing is not
new. Plenty of people have focused
on investing sustainably for many,
many years – it is the acronym
that is relatively new and has
become increasingly mainstream.

Interview with Gregga
Baxter, General Manager
at Gulf International Bank
Gregga is the General Manager
of Gulf International Bank (UK)
Limited’s New York office. He
oversees all the trade and capital
flow business between the Kingdom
of Saudi Arabia and the Americas.
With over 35 years’ experience
in the business, he has extensive
insight into corporate finance,
treasury and asset management
in the US, as well as the Gulf
Cooperation Council (GCC).
During his time at GIB, he has
completed a number of notable
transactions, including the first
international syndicated loan for a
Saudi borrower, the first successful IPO for a Saudi issuer, the
establishment as the first major
private sector petrochemical joint
venture in Saudi Arabia, as well as
the privatisation of Saudi Telecom
(STC). Gregga has an MA degree
from the University of Oxford.
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Recently, the COVID-19 pandemic
has really changed things: there has
been a realization that we're really
bad at learning from past mistakes,
both on a governmental and global
level. Air quality is incredibly important, everyone knows that, but very
little has actually been done to
improve it. With numerous studies
highlighting that poor air quality is
associated with higher COVID-19
mortality rates, it has become clear
that we need to act – hopefully a
valuable lesson has been taught.
The investing industry has taken
on sustainable investing as a

megatrend, and this has coincided
with a massive growth in passive
investing and index investing. It is
challenging to adopt ESG criteria
in passive investing, but there
has been a definite shift during
COVID-19. And I believe there will
also be a stronger shift towards
more selective investing and
stock picking, with stock selection
tying in with ESG completely.

How have you seen ESG
evolve in the Middle East?
The Gulf states in the Middle East
have always invested in a way
that considers the needs of future
generations – they've done that for
50 years, probably more than any
other geography in the world. As well
as this, the population in places like
Saudi Arabia and the Gulf states
is very young and well-educated.
They want to get ahead of the curve
and this has definitely helped to
drive the ESG movement there.

How can we manage the
transition away from oil?
The environmental movement
shouldn't make enemies of
people who are involved in the
oil industry. We still need oil and
we still need energy – especially
to satisfy Sustainable Development Goal 1 which is to eliminate
poverty. So there needs to be
a transition, and this needs to
be controlled by people who are
experts at managing carbon.

What needs to happen for
ESG investing to progress
further?
Going forward, there needs to
be wider recognition that there's
a positive correlation between
sustainability and financial performance. There's an old argument,
the Friedman doctrine, that says
that investing should simply
be about generating returns to
shareholders. I don't believe that
– I never have and never will.

Countries like Saudi Arabia and
Kuwait have been sensitive about
the criticism that they have been
receiving. They want to be helpful
and we need them on our side –
with collaboration and innovation, we
can ensure a successful transition.

When it comes to ESG, we need
to think about all the stakeholders
involved: shareholders, employees,
communities, clients and regulators.
If we meet the objectives of all of
those stakeholders, we make more
money – it is as simple as that.

What are some of the key
barriers when it comes to
ESG?

Something else that will be
world-changing is the use of indices.
BlackRock is incredibly powerful –
you can invest in every index on the
planet via an ETF sold to you via
BlackRock. Larry Fink – Chairman
and CEO – writes a letter every
year to companies all around the

Firstly, there is a big debate
surrounding data. There is a lot
of data out there and there are
so many different data providers
and vendors, which inevitably
leads to frustrations. There are
also issues when it comes to the
regulatory approach – there are
so many reports to fill out, a lack
of consistency, and uncertainty
around how data is audited.
Furthermore, simply reporting on
data doesn't necessarily make a
difference – there needs to be more
of a focus on enacting real change.
Data often provides a way to help
us admire the problem, but we need
to find ways to monitor change
and actually solve the problem.
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The work environment has
fundamentally changed – it
is clear that the better we
make the work environment for our employees,
the better they will perform.
Companies need to recognise and act on this as it
could be a real catalyst for
positive change.
world encouraging them to be more
sustainable, which is all well and
good. However, if all index providers
tilted indices towards ESG momentum, that would be a monumental
change to the ETF investment
universe and be a real enabler of
Blackrock’s message. We would
then have benchmarks against
which we can measure investment
performance.

What would you like to see
happen next year?
I’d like to see all employers creating
a work environment that is better,
safer, healthier and more productive.
We have taken steps to create the
best possible workplace for our
employees, and I would like to see
other companies follow our lead.
The work environment has fundamentally changed – it is clear
that the better we make the work
environment for our employees, the
better they will perform. Companies
need to recognise and act on this as
it could be a real catalyst for positive
change.

A

Interview:
What are the benefits of
good lighting, both natural
and artificial?

Interview with Nick
Cramp, Light + Air Team
Leader at Max Fordham
Nick is a Senior Partner at Max
Fordham LLP and leader of the
practice's Light + Air team, which
specialises in lighting, building
physics and environmental design.
He has over 20 years’ of experience
across a wide range of landmark
projects, including all four Tate
museums, the Royal Festival
Hall, Torre Hadid in Milan and the
London 2012 Olympics. Presently
he is leading Max Fordham teams
for the Natural History Museum's
Urban Nature project, the Millennium
Building at Wimbledon and the
National Railway Museum. Nick
brings his expertise in sustainable
construction, daylight design and
natural ventilation to the discussion,
as well as his experience in building
physics, lighting and wellbeing.
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The benefits of daylight to us
as humans are many and are
supported by a strong body of
evidence. They range from the
experiential, to the physiological and
the practical. Natural light changes
in tone, weight and structure as the
day passes, in a way that speaks
directly to our understanding of
the world. It helps us trust what we
see, orientate ourselves, align our
body clocks and feel a connection
to the outside environment.
Research collected by the World
Green Building Council provided
persuasive evidence that well-daylit
spaces significantly reduce hospital
stays, identified measurable benefits for sufferers of dementia and
Alzheimer's, and also showed that
access to quality daylight could
improve mental agility, increase retail
sales and enhance staff productivity.
In addition to all these gains in
health and wellbeing, we can
improve the environmental performance of our construction projects
by making the best use of available
daylight. We achieve these savings
in energy by designing both natural
and artificial light to work together

in harmony. There is often a misconception that natural light alone is
the most energy efficient option,
but this is rarely true. The greater
embodied energy of fenestration,
compared to solid walls and roofs,
combined with the heat losses and
gains associated with glazing, mean
more energy must be invested
into creating generously daylit
spaces. Therefore, our choices in
artificial lighting and controls are
important too – they allow us to
optimize the openings in buildings
for the most pleasant, healthy
and liberating experience whilst
continuing to drive down emissions.

How can lighting design
help to deliver buildings
that are both healthy and
sustainable?
Our overarching aim is to develop
strategies which deliver beautifully
lit, visually pleasing and highly efficient buildings. One of the greatest
examples of sustainability is permanence, so if we aspire to create the
healthiest, most inspiring and most
accessible lighting schemes then
we can also ensure that our projects
are well-used and have a long life,
saving on waste and emissions.
Lighting plays an important role
in many aspects of our lives. Poor

lighting can create distracting and
uncomfortable glare for all of us
and can cause confusion and even
distress for people with particular
needs. But a well-considered,
well-controlled installation can
provide a welcoming and inclusive
environment, help everybody find
their way around and support us
all in safely and successfully going
about our daily lives.

Can you tell us more about
Max Fordham’s Net Zero
Carbon Guide?
Here at Max Fordham, we’ve been
pioneers in sustainable, low energy
and low carbon building design for
more than 50 years.
The desire for us to help tackle the
climate and biodiversity emergency
in any way we can is positioned
firmly at the heart of our partnership.
That is why we have created the
Net Zero Carbon Guide, a free and
open online resource which we hope
will help the industry navigate the
process of achieving net zero carbon
for both old and new buildings.
The Guide itself is a tool for anyone
directly involved in the construction of new projects or retrofitting
existing buildings. It explains how to
achieve ambitious carbon-reducing
targets and also acts as an educational tool for students, journalists,
and anyone interested in the topic
by helping us all to understand the
carbon impact of buildings, and
by sharing insights from ongoing
research and projects.
In addition to this, MF: Net Zero is
our internal task group responsible
for turning our own words and
commitments into actions. We led
the agenda for Soft Landings and
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there is only now just starting to be
any pressure to address the vast,
upfront emissions caused by new
and/or unnecessary construction.
In part, I think this is because of a
misunderstanding that operational
energy is much the larger issue for
all projects. This probably used to be
the case before statutory regulations demanded improved standards
of insulation and energy efficiency,
and I should note is still the case
in the building sector as a whole
because most buildings already
exist. However, in new developments,
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changed the process of design and
construction.
Progressive changes to building
regulations and increasing public
perception have increased focus
on lowering energy consumption
and emissions in operation too; but
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there is only now just starting to be
any pressure to address the vast,
upfront emissions caused by new
and/or unnecessary construction.
In part, I think this is because of a
misunderstanding that operational
energy is much the larger issue for
all projects. This probably used to be
the case before statutory regulations demanded improved standards
of insulation and energy efficiency,
and I should note is still the case
in the building sector as a whole
because most buildings already
exist. However, in new developments,
embodied upfront carbon often
dominates the emission profile, and
as those emissions occur right now,
they can have the most negative
impact on the climate crisis.
I’ve noticed that we always seem
to believe that we are at a moment
of great change, and it certainly
feels that way now. My hope is that
we all embrace the need for a new
direction of travel in our industry, one
that restores our built environment
by renovating and improving existing
building stock, as well as designing
new projects that are less reliant
on huge quantities of concrete and
steel. I have a vision for the future of
building design that is more closely
inspired by the forms and processes
found in nature, that prioritizes
recycled and reused materials over
new ones and in which buildings are
self-supporting, self-sufficient, and
can make a positive contribution to
the wider ecosystem.

Technology
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This year has been a huge year
for the technology industry, with the
COVID-19 pandemic bringing digital
transformation to the forefront of
businesses across the globe. A
2021 Deloitte report estimates that
AI-based revenues will reach $100
billion by 2025 –this growth is likely
to be accelerated by sectors such as
healthcare and hybrid work solutions
to accommodate emerging trends.
Clean air technology is no exception:
greater interest in healthy spaces
and sustainability have combined
to drive considerable growth in this
field throughout the past year. In
a 2021 survey commissioned by
AirRated, 75% of respondents
reported that COVID-19 has altered
the way they think about clean
air technology.
The most reliable solution to
improving the quality of our air
would be to cease polluting activities, such as burning fossil fuels,
use of petrol and diesel cars, and
construction work. This, however,
isn’t a realistic approach, and fails
to address pollution caused by
natural sources, as well as the
pollution causes by ourselves –
such as a buildup of CO2, or the
exhalation of viral particles.
Complex issues require innovative solutions, and this is where
technology comes in. Clean air tech
addresses a range of air quality
issues, from filtration of particulate
matter to preventing mold growth.
Not all clean air tech is widely
available yet and – like any costly
remedy – budget restrictions
create limitations in the widespread
rollout of these solutions. But
they certainly represent the
possibility of a cleaner, healthier
and more sustainable future.
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How can
technology
improve
the quality
of our air?
Following two years of the COVID-19
pandemic and major environmental
events, such as COP26 and raging
wildfires, the topics of air quality and
sustainability have never been
more relevant.
Green initiatives are not always easy
to integrate into our workplaces,
homes and communities – partially
because these methods are costly,
and partly because solutions to
such widespread problems as these
require collective action from huge
corporations and governments
worldwide.
However, the acceleration of
technological advancements
provides us with an opportunity to
address these issues head-on – and
these solutions are becoming more
efficient and cost-effective by the
day. As well as being great for our
health and the planet, additional
advantages include reducing costs,
improving the efficiency of outdated
processes, and driving a higher
quality of life for occupants.
It’s also worth considering that many
governmental guidelines will come
into effect in the upcoming years,
and we’ll have no choice but to
adopt these newer technologies. For
instance, this year has seen extensive conversation surrounding Local

Law 97: the New York City based
regulation coming into effect in 2025
that caps greenhouse emissions in
a bid to drastically reduce the city’s
carbon footprint.
Norway is aiming to become the
first country worldwide to end the
sale of vehicles powered by fossil
fuels, hoping to achieve this goal
by 2025. As of this year, electric
vehicles make up the majority (60%)
of Norwegian vehicle sales every
month (Thomas Reuters Foundation). Likewise in March 2021, the
UK government officially confirmed
the nationwide ban on new sales
of petrol and diesel vehicles by the
year 2030. Similar bans are on track
to come into effect in the US, China
and Canada in 2035.
Existing and emerging technology
has lots to offer in terms of reducing
air pollution, so increased adoption
is only a good thing – no matter
how futuristic the these solutions
may seem. Implementing clean
air technology is a key solution in
creating healthier, safer working
environments for millions of people
worldwide.

Dr. Syeda Zainab D, Head of Sustainable
Technology at Wates Group
What steps do you think need to be taken to encourage more
people to adopt these types of technologies?
I think it’s about raising awareness, and this could come in different ways. This
could be reaching people that are not currently using any clean air technology
and educating them about the benefits, or making it simpler for them to
understand how it works.
The other thing I’d say is that when these technologies are installed – because
they’re driven by the internet – they can be a bit inaccessible. I think there
should be more of a focus on educating people about how to actually get the
most out of these devices. When I personally look at implementing new tech,
one of the criteria that I have is the level of maintenance required. What level of
support do we need from the supplier going forward? How complex is the tool?
People want to be sure that they’re making full use of the device’s functionality
– but if it’s really complicated and all the data has to be fed back to the supplier
to interpret it, that could be a hindrance to using the technology.
While it’s great to raise awareness about these products, people need to be
fully aware and able to use the technology and apply it to real life situations.

What direction can you see the sustainable tech industry
moving in next year?
I’m seeing more and more around big data, and people making use of this
information in new and innovative ways. For example, I recently read about a
hand dryer that tells every user how many people have used the bathroom in a
certain timeframe, and sends an alert to the maintenance team when the area
needs to be cleaned.
If data is used in a clever way, it can really add extra value to technology
beyond what we’re seeing at the moment.
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What clean
air tech is
out there?

clean air – especially if the system
has filtration capabilities built in.
HVAC systems can be equipped
with other air-cleaning technologies,
such as scrubbers. These devices
are directly attached to a HVAC
system and remove different types
of pollutants – animal dander, odors,
dust and particulate matter – from
the air. In November 2021, many
factories in Lahore, Pakistan (one
of the most polluted cities in the
world according to Aljazeera), were
identified as being responsible for
dangerous polluting emissions. One
such factory was forced to close
due to not having a scrubber, which
would have removed many dangerous industrial emissions from the
surrounding air. This, however, is a
complex issue; even though workers
are facing detrimental health
impacts due to exposure to high
levels of air pollution, closing the
factory presents them with another,
more immediate issue – no pay.

Air quality monitors
•

Air quality sensors provide detailed,
real-time information to enable
users to fully understand the health
of their indoor spaces – and identify
areas which need improvement.
Most IAQ sensors will monitor key
air parameters that impact our
health and productivity, such as
temperature, humidity, CO2, NO2,
VOCs and PM2.5.
In a nationwide first for the US
only last month, Miami will become
the first major city to introduce
an indoor and outdoor air quality
monitoring network (GCN, 2021).
Powered by French company PlanetWatch, the system will combine an
IoT (internet of things) network with
compact air quality sensors across
the city. The aim of this initiative
is to identify pollution hotspots
and analyze the overall data in
an attempt to create healthier
environments for every resident.

•

HVAC systems
The purpose of HVAC (heating,
ventilation and air conditioning)
technology is to promote thermal
comfort and improve air quality. In
line with emerging COVID-19
guidance, the topic of ventilation
has exploded throughout 2021.
Ensuring adequate ventilation is an
effective step in improving the air
quality for any indoor space. While
opening windows and using trickle
vents are the cheapest solution,
they may not always be suitable.
For instance, buildings on heavily
polluted roads may actually be
letting more pollution in by opening
their windows.
Mechanical ventilation systems,
such as extractor fans built into a
buildings infrastructure can be a
more efficient method of supplying
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•

Air purifiers
The global air purifier market is
expected to reach $19.33 billion
between 2021 and 2027 (Globe
Newswire, 2021), with COVID-19
and wider pollution concerns driving
significant market growth this year.
Using an air filtration system is an
effective way to remove pollutants;
devices fitted with HEPA (High
Efficiency Particulate Air) filter
purify the air by capturing dust,
allergens and certain VOCs from
the air. Meanwhile, purifiers powered
with UVC use ultraviolet radiation
to prevent mold, viruses and other
pathogens from surviving.
This summer, in a bid to help quash
the spread of COVID-19, the New
York City education department
pledged to equip each of the
56,000 public classrooms with two
air purifiers (Chalkbeat New York,
2021).
In many buildings, filters can be
retrofitted into existing or new HVAC
systems – but the air purifying
market is advancing rapidly. One of
the biggest expansions in this field
during 2021 was the in-vehicle air
purifier market: this could present an
accessible solution to the high levels
of pollution exposure experienced
by drivers and passengers.

•

Bipolar ionization
Also known as needlepoint bipolar
ionization, this air-purifying method
has gained traction throughout
2021. It can be integrated into HVAC
systems or portable air purifying
solutions, and works by generating
positively and negatively charged
particles in the air, which deactivate
airborne pollutants such mold,
bacteria and viruses.
With solutions to minimizing
COVID-19 transmission continuing
to be vital, bipolar ionization was
applauded for it’s microme-reducing
capabilities. However, the United
States Environmental Protection
Agency (EPA) has warned that
there is limited research about
this emerging technology outside
of a lab setting, so its safety and
effectiveness cannot be determined
yet.
There are concerns that this type
of technology can emit ozone – a
dangerous air pollutant – and other
potentially harmful chemicals into
the air, depending on manufacturer.

Nathan Wood, Managing Director,
Farmwood M&E Ltd.
How do you think technology can close the clean
air gap between different demographics?
Solutions for poor indoor air quality are expensive. The current
market is driving this thirst to be first: everyone wants to show
their technology is the best, the most effective, the most
energy efficient. But the bare bones of addressing pollution in
and around buildings is the fact that whilst we can’t control
the outside spaces, we can look to address it inside our
spaces.
To get this message across all demographics, I think it needs
to start in schools, in the workplace, when we visit the doctor.
Off the back of poor Ella Roberta’s death, future deaths may
be prevented through her mom’s fight through the courts.
One of the key points Rosamund Adoo-Kissi-Debrah’s
campaign addresses is raising awareness of air pollution
and the dangers around it.
Technology can help to actually alleviate the impacts of poor
air pollution. For people struggling with these symptoms,
it may be that the best medication for them is to install a
ventilation system within their home, or it may be that the
standard of living provided to them through social housing
needs to be addressed.
People living in poor housing conditions generally will suffer
with poor indoor air quality, but it will only be discussed in
relation to mold, damp and condensation: these visual problems are a byproduct of poor indoor air quality. If you have
good ventilation within the property, chances are you won’t
have mold and condensation. But overall, the solution could
be made really simple with greater awareness. People may be
turning the fans or ventilation system off because they simply
don’t understand the importance of them, especially if they
struggle to pay for their energy as it is. They may not even
be able to afford to heat their property, or pay for gas and
electricity to cook and to live.
I think that the value of air quality within our homes and buildings is greatly overlooked. And that goes all the way through
to medical professionals, doctors and healthcare visitors. The
sooner that we make the invisible visible with cost effective air
quality monitoring, or even the basics of spot checks within
these places, the better. Because the chances are, what’s
happening in one apartment within a block will impact loads
of other dwellings in the same building.
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How has
technology
progressed
in 2021?
The past year has seen great
progression in the technology
sphere, with innovation pushing the
limits of existing technologies, as
well as creating entirely new solutions to challenges. But what areas
have been a key focus over the last
12 months?
Breathe London
The Breathe London pilot project
took place earlier this year as a
way of demonstrating the efficacy
of low-cost sensors and mobile
monitoring, in addition to providing
accessible data to a more general
audience. Combining 100 lower-cost
sensors with two Google Street View
vehicles, the project measured the
impact of recently instated ULEZ
(Ultra Low Emission Zone) within
the capital.
Results from the project included
a significant increase in NO2
surrounding schools in the morning
and evenings, and identified specific
pollution hotspots throughout the
city, as well as demographic groups
who are worst affected. The most
promising outcome from this project,
however, is that it demonstrates
the ease and speed with which city
officials can use inexpensive technology to address poor air quality in
built-up environments. A solution like
this could easily be implemented in
high-pollution cities across the world.
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were exposed to while driving to and
from school.

Wearable air quality sensors
2021 saw inventive tactics to
monitor the quality of air we breathe,
including integrating sensors into
accessories such as backpacks,
face masks and wrist devices.
In what can be described as ‘guerrilla air quality monitoring’ this fall, it
was reported that several parents
across the US sent their children
to school equipped with a portable
air quality monitor sensor (The
New York Times, 2021). There were
some drawbacks to the experiment:
Dr. Alex Huffman of the University
of Denver stated that the devices
work best when completely exposed
rather than placed in a backpack.
However, data still showed CO2
levels that far exceeded those
outlined by the Centers for Disease
Control and Prevention.
A similar experiment carried out in
the UK – again by Breathe London –
was carried out in a more controlled
setting, and provided children with
backpacks properly fitted with
air quality monitoring technology.
Following the experiment, there was
a significant change in behavior as
parents were shocked at the high
levels of air pollution their families

‘Overall, there was a 31%
change in behavior in the
way they traveled to school,
even though many of these
parents and children at
the schools were already
following best practice and
walking to school. Teachers
in one school said they had
recorded more than a 50%
decrease in the number
of people who traveled to
school by car.’
Dr Ben Barratt,
Imperial College London
•

In December, LG Electronics
provided all winners with a
wearable, air purifying face
mask at the 2021 Indonesian
Badminton Festival in Bali (The
Jakarta Post, 2021)

•

In a technological first,
scientists at Trinity College
Dublin have managed to create
tiny color-changing gas sensors
using 3D printing, with the
hopes of more easily identifying
hazardous vapors (European
Commission, 2021)

•

Researchers at the University
of Michigan and Oakland
University are working to create
a network of new wearable
technology the size of a wristwatch, which will detect pollution
in real time and provide walking
routes to avoid exposure to high
levels of air pollution (Clean
Technica, 2021)

Electric vehicles
The polluting impacts of petrol
and diesel vehicles are well-known,
and car manufacturers have been
tapping into the electric vehicles
market for many years now. They
still require large amounts of electricity to run, but these are definitely
preferable to traditional methods
when it comes to our health and
the environment.

doesn’t pollute the air. Instead, using
the latest HEPA-filter technology,
it goes further by also vacuuming
up pollutants from other cars as it
drives along.’ The car also features
a glass roof and rotating chairs
to create a ‘multi-functional room’
in the main part of the vehicle.

But what if our vehicles could go one
step further and actually clean air
pollution as they drive? Earlier this
year, Heatherwick Studio revealed
the concept for their brand-new
model: the Airo electric car for
Chinese brand IM Motors. Thomas
Heatherwick – Heatherwick Studio
founder – said of the car, ‘Airo isn’t
simply another electric car that
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Citywide innovation
Last month it was announced that
London will install 185 smart bus
shelters that will display air quality
and traffic information to passengers
as they wait. The shelters will also
include free WiFi, countdown screens
with waiting times and accessibility
information for those with disabilities.
The rollout of this technology will
hopefully take off in other locations
across the world. As cities get smarter
and tell us more about our surroundings, they provide increased safety
and transparency by making public
facilities more accessible and efficient.
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provide not only healthy, but also
productive spaces to live and work.
One thing is crystal clear, occupiers’
expectations and requirements
have shifted forever. No longer can
a senior management team in any
size business ignore the impact
of property on their own business
purpose and commitments, both
morally but also via the legislation which is likely to follow on
reducing carbon and improving
air quality for their employees.

Interview with Mark
Tyson, Head of
Property Operations
Legal & General
Mark Tyson is Head of Property
Operations at Legal & General
Investment Management (LGIM). He
is responsible for all Property and
Facilities Management operations
across over 800 properties in the UK
following an 18 month transformation programme to implement a new
occupier-focussed operating model.

This provides huge challenges for
property owners and investors but
also opportunities in all sectors
where data can be provided to
substantiate carbon reduction,
healthy space and experience. The
need for data to measure progress
in these areas has never been
more important, and with the many
standards that PropTech businesses
and sensor providers need to meet,
transparency and communication
around this data is critical.

At LGIM we are investing in better
sub-metering to allow us to support
our net zero carbon objectives and
work closely with our occupiers
to reduce consumption and move
to on-site renewables over time.
Alongside this we are proud to
have been working with AirRated
and made commitments to independently measure air quality in
our multi-let offices (as a starting
point). We share this information
with our occupiers to help them
work with their teams to maximize
the use of their space, and provide
reassurance, post-COVID-19, on the
environment they are working in.
Our properties will only be getting
more dynamic and data-driven
which will create an opportunity to
demonstrate and quantify great
space and user experience. We
are excited about working with our
occupiers more closely in these
areas and moving away from being
a traditional provider of bricks and
mortar to a real estate partner.

When looking at the challenges
facing property as an investment, it
can be difficult to deliver against the
broad nature of the sustainability
agenda. Within this, we rightly as
the property industry, need to do
more to tackle climate change – but
we also have huge challenges on
the ‘S’ in ESG and our social impact
on local communities. Additionally the legacy of COVID-19 and
greater awareness on ventilation
has led to closer management of
air and the many variables which
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Interview:
sporting activities or anything for an
extended period of time outside. And
pollution doesn’t know too many
boundaries; just as we’re aware of
the climate, we should be continuously keeping an eye on how winds
and other weather phenomena
shift pollution around or move it to
places where it didn’t even originate.
This new technology will help us
to keep track of outdoor pollution
conditions in pretty much real time.

Interview with Dean
Young, Head of Product
at Awair
Dean Young is an entrepreneur
and product leader. As Head of
Product at Awair, he manages the
intersection of air quality monitoring
hardware and software development,
product launches and strategy.
He feels most at home equally
in nature or technology, and
currently resides in San Francisco,
CA with his wife and two dogs.

Clean air technology is more
available than ever, with
air quality monitoring even
included in some weather
apps now (depending on
location). Can you see a
time where people will use
this data to inform their
day-to-day activities?
Absolutely, I think it will inform where
we go and how we spend most of
our time outdoors – especially for
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However, these offerings are
currently quite limited. It will be great
when we get even more detailed
data – is the AQI (air quality index)
number in our weather hyperlocal, or
is it for the entire city? It can be hard
for the general public to translate
this data into real life applications
– sure, the color may be green or
red, but we aren’t told anything
about our level of exposure or how
we can protect ourselves. I think
those details are kind of lacking.

Awair provides users with
insights and knowledge
about their indoor environments. Have you faced any
challenges this year due to
severe weather events or the
ongoing COVID-19 pandemic?
There have certainly been a lot
of opportunities, but with these
have come secondary challenges
in meeting demand. We've been
lucky in terms of having a good
supply chain, but there are always
unforeseen issues: demand is
skyrocketing. We’ve certainly seen a
surge in interest following wildfires,
but it’s also made it easier to raise
awareness around what people are
actually breathing, because the

interest is already there. It's been
certainly challenging to keep up
with that, but also really rewarding.

What do you predict will
be the next key area of
growth in the clean air
technology field?
Up until this point we’ve been
focused on building awareness,
but I think we can go so much
further in this area. Maybe this will
be through more detailed analysis
of the data that’s available to us:
gathering more insights, interpreting
them and taking action. I think this
will really get us to the next level
in evolving our indoor spaces.
There are some really great folks
out there who are part of the
scientific community, and through
their experience they’ve been
able to acquire so much knowledge. Now it’s about using smart
platforms to unlock this data for
the masses in a more affordable
way so people can action this air
quality data within their daily lives.

Interview:
How has the COVID-19
pandemic shaped the clean
air technology industry?

Interview with Shaun
Doran, Director at SPD
Contract Management
Limited
Shaun Doran co-founded his own
business, Envirocare Services
Limited, in 1990. The business was
successfully acquired in 2010 by
Jasun Filtration, with these two
companies becoming Jasun Envirocare in 2011. He played a pivotal
role in the growth and success of
this company, and worked there
for a further 31 years, leaving to
explore new challenges in 2020.
This experience has provided him
with key knowledge and involvement
in all major aspects of HVAC and
water hygiene – including air filtration, ductwork cleanliness, indoor air
quality, LEV testing and legionella
control. He looks forward to influencing key changes within the built
environment which, until recent
events, have not been at the fore.
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Indoor air quality, or at least 'good'
indoor air quality, isn't exactly a
new concept in building services.
However, like a lot of things, a
catalyst was required to bring the
importance of air quality to the
attention of the general public.
The COVID-19 pandemic and the
airborne transmission of the virus
has consolidated global awareness
around ventilation, or more importantly, adequate ventilation within an
occupied space.
Whilst there is much industry
guidance in place worldwide, some
of it is outdated or isn't updated as
regularly as it could be. With recent
trends focusing on energy savings
and Net Zero, often indoor air quality
parameters are left behind and fail
to be taken into consideration – for
both new and existing buildings.
The most significant impact of
COVID-19 being airborne has been
an explosion of air purifying devices
onto the HVAC marketplace, using
a combination of existing and new
technologies.

What have been some of the
challenges associated with
the adoption of technology?
Some technologies have been
adapted very quickly for use within
air purifiers or HVAC systems and
whilst this has offered 'solutions'
during the pandemic, there is
widespread concern surrounding the
unknown byproducts of these technologies that could be introduced
back into the occupied space.

And with the rapid introduction of
many new product solutions, there
can be a lack of testing, certification
and legislation – and I don’t see this
changing anytime soon. The introduction of new products has thrown
up other challenges, such as when is
a HEPA filter actually a HEPA filter?!
Many products are offered with an
H13 or H14 HEPA filter, but do not
state to what recognized standard,
with words such as ‘True HEPA’ etc.,
added to the description instead.

What do you think needs to
happen going forward?
The most effective widespread
solution for better indoor air quality
would be the installation of a permanent indoor air quality monitoring
system, which can be connected to
a building management system.
The main challenge for the future of
assessing indoor air quality is going
to be proving the efficacy of any
new technologies alongside existing
HVAC systems, without introducing
any harmful byproducts back into
the indoor space.
I want people to remember that
indoor air quality is for every day,
not just for COVID-19! The quality
of the outside air may differ across
the world, but indoors we should all
have access to breathe the same,
good-quality air.

A

Interview:
including Director, President, and is
currently the Past-President. She is
also a Board Member of the
Strategic Advisory Board Laboratory
Accreditation Program for the AIHA.
She is a grad-uate from Boston
College where she earned a Bachelor
of Arts in Biology with a Business
Concentration.

What first sparked your
interest in air quality
technology?

Interview with
Stephanie Scibilia,
Director of Channel
Partnerships at
SafeTraces, Inc.
Stephanie is responsible for growing
the market position of SafeTraces
veriDART, a performance verification
tool for pathogen protection in the
built environment, through mutually
beneficial channel partnerships.
Together they advise veriDART
applications to provide data-based
insight for clients’ HVAC system
optimization against infectious
aerosols.
Prior to her role with SafeTraces
Stephanie was a Business Development Manager for SGS Galson, an
industrial hygiene laboratory, and has
been in the Environmental Health
Services industry for 15 years. Since
2016 she has volunteered with the
Georgia Local Section American
Industrial Hygiene Association
(AIHA), holding several positions
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I was a biology major in college, but it
wasn’t until I graduated
and worked for an environmental
consulting firm that I was introduced
to indoor air quality. For the past
seven years of my career, I worked
for an industrial hygiene laboratory
where we analyzed air samples to
provide exposure data of hazardous
substances, many of which are regulated by OSHA and NIOSH. The data
helped consultants and health and
safety professionals make decisions
to prevent harmful exposures and
inevitably help people stay safe in
their workplaces.
During this time, I became familiar
with the advances of technology,
especially related to real-time
sensors for different chemicals and
gases in the air like CO2, VOCs,
hydrogen sulfide, ammonia, and
particulate matter. I understood how
this technology and more traditional
chemical analysis of these
compounds in the air around us
really have an impact on people’s
wellbeing. And then the pandemic
hit…
Once it was confirmed that
the Sars-COV-2 virus is mainly

transmitted by aerosols in indoor
environments, indoor air quality
started getting the attention it
deserved from the very beginning. I
think folks underestimated the need
to have safe indoor air or simply did
not realize how much of a vector it is
not only for spreading chemical
hazards and mold, but for bacteria
and pathogens as well.
Technology that provides data and
insights into what people are
breathing is extremely important to
mitigate exposures. Under-standing
this importance and
the desire to help provide better
indoor air quality is what has further
sparked my interest in the
technology that will help us get
there, hence the reason I joined
SafeTraces back in March of 2021.

Have you noticed the
COVID-19 pandemic has
had a direct impact on the
adoption of technology
to improve air quality?
Yes, according to the CDC, there
hasn’t been another pandemic as
severe that we’ve experienced in
modern times since the Spanish flu
(H1N1) in 1918, and people are
grabbing for technologies to help
solve a very real, life-threatening
problem. I also believe that fear,
panic and the need to do ‘something’
has also caused folks to use
unnecessary or non-impactful
technology as mere optics to calm
their occupants. This is a true
concern to me, especially as these
decisions could have a hurtful or
even deadly impacts for our children,
co-work-ers and older family
members.
2021 has seen extensive conversation around IAQ technology in
schools, but much less focus is
placed on other public buildings,
such as jails. Recent data shows
that COVID-19 incidence is five
times higher in state and federal
prisons than in the general US
population, and mortality rates
are between two and three times
higher. Do you think technology
can help with this clean air gap
and if so, how?
Before understanding if technologies
can help, we need to understand
how aerosols are moving through
these buildings, understand the
limitations of the HVAC systems,
identify where the areas of high-est
risks exist, and uncover the
opportunities to improve IAQ. Once
we understand these parameters,
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then we can point to impactful
technologies for the spaces to
reduce exposure and outbreaks. I’m
confident a solution is possible,
however, it may come in the form of
multiple engineering solutions, operations and/or technologies. Every
building is different so there’s no one
size fits all scenario, but there are
key areas that need to be evaluated
and addressed like achievable air
changes per hour, filter levels, etc.
Creating adequate ventilation,
filtration and dilution is crucial to
reduce this risk, and technologies
like properly sized and positioned
HEPA units can help achieve this.
I will note that after a solution(s)
is implemented, it’s important to
verify their effectiveness at reducing
aerosols and maintaining that optimization throughout occupancy load
changes, seasonality, renovations
and retrofits.

What are you most excited
about for the next five years
in the air quality technology
field?
I may be biased since SafeTraces
veriDART technology provides data,
but I’m excited and passionate about
the technologies that provide data –
especially a combination
of basic IAQ real-time sensor data
(measuring CO2, VOCs, PM 2.5,
temperature, humidity) coupled with
our SafeTraces aerosol-tracing data.
The combination of these two technologies provides a near complete
picture of indoor air quality related to
chemicals, bacteria, mold and
pathogens and the impacts of HVAC
systems or engineering solutions.

education and understanding of air,
its importance in the indoor
environment, and our ability to make
positive impacts on its quality – not
to mention providing data to
support the regulation of ventilation
and filtration against pathogens. I’m
also excited about our ability to
gather enough data to predict its
behavior through benchmarking,
and improve building and system
designs to create healthy indoor air.

Do you have any predictions
for how the industry will
progress in 2022?
I think we’ll see a big push for
standards and regulations. I also
think companies, schools and
entities who haven’t already, will
start to put together and act on
long-term air quality improvement
plans against pathogens. There’s
certainly a realization that the threat
of airborne diseases will always be
around and because of such, there’s
a strong need to understand how to
minimize the exposure risk and
optimize your HVAC systems here
on out. A long-awaited marriage has
occurred between facilities and
environmental health and safety, so
I see these two groups relying
heavily on each other to optimize
indoor air.
Those who have Environmental
Social Governance (ESG) initiatives
and goals towards reducing carbon
emissions will look to use data from
indoor air quality technologies to
support these initiatives and guide
HVAC system operations.

I strongly believe that these technologies will lead us to a better
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Interview:
UV Clean Light and Enki
Collective have recently
partnered up on a joint
venture. Can you tell us
how this happened and
why this is so important?

Interview with Keith
Wyatt, Managing
Director of UV Clean
Light
Keith Wyatt has over 30 years
of experience in infrastructure,
environmental, energy efficiency
and infection control projects. He
has been responsible for designing
and implementing some of the
largest industrial energy efficiency
lighting projects in the UK.
He has supported organisations
with infection control solutions
and policies from the Healthcare,
Education, Live Venues, Retail and
Manufacturing Industries throughout
the pandemic. One key focus of this
has been using UV-C sterilisation.
Keith's background is also in
music over many decades and
is still involved in the support of
the independent music scene.
He also hosts the ‘I Wish I
Wrote That Song’ podcast with
UK Producer David Glover.

118

The pandemic has given us a
sense of urgency about developing
certain technologies to help people
in the best way possible. It has also
highlighted that we have a very
casual and somewhat careless
approach to infection control,
especially concerning air quality in
public buildings. There have been
conversations about improving the
air quality in indoor spaces, but little
to no action from the Government.
We saw that music venues and live
events were the first to close and
the last to re-open, but we wanted
to show that music venues are a
lot more resilient than they’ve been
given credit for and this is how our
joint venture of Enki Future Venues
began. Enki Collective are a group
of music industry professionals,
who have extensive experience
working across the international
music industries. My background
is in energy efficiency in both the
industrial and commercial industry,
alongside lighting and ultraviolet
sterilization technology. Together,
we (UV Clean Light and Enki Music)
have combined to form a partnership to help improve air quality and
health in public buildings, making
live music venues safer and more
resilient to future disruptions.

We have seen how workplaces and schools have been
impacted by the pandemic,
but what about live music
and entertainment venues?

Although music venues and live
events are now open, we’re still
facing the impact of the pandemic
as lots of people remain very nervous to come out to very enclosed
indoor spaces. From talking to a
whole range of people that work
in the music and entertainment
events industry, typically venues
are seeing a 25-35% fallout for an
average event and at least one gig
a week canceled due to infection.
Most grassroot music venues
are not in dedicated builds with
sophisticated air conditioning or
ventilation, they’re in old pubs, old
churches, basements, or in spaces
converted from some previous
structures. They are weird and
wonderful buildings that weren’t built
or designed to hold music venues,
and this comes with a whole set of
challenges. The government has
advised opening windows to improve
the air quality in indoor spaces,
but this isn’t a viable solution for
music venues due to noise pollution.
Part of what we do is to make
the air cleaner by killing airborne
viruses using UV-C products. The
other crucial part is delivering
confidence while ensuring safety.

Can you talk about how ultraviolet sterilization has proven
to neutralize the SARS-CoV-2
Virus causing COVID-19, and
possibly even Omicron?
UV-C light breaks the bonds in
DNA and RNA in the cells of living
organisms and to this date, there
has never been a virus discovered –
including Omicron – that has proven
to be resistant to UV-C. UV-C is part
of a spectrum emitted by the sun

but cut out by our atmosphere, but
we can generate it artificially using
a glass lamp. A UV-C glass lamp is a
relatively efficient way of generating
UV-C which helps eradicate pathogen viruses, mold and bacteria in
indoor environments. A recent study
by Boston University not only proved
that UV-C light can kill the SARSCoV-2 virus but it showed how much
energy was needed to kill 99.99%
of the virus from the surface. As
the pandemic progressed, most of
our attention and demand moved
towards the reduction of airborne
transmission. We have products that
use forced circulation, allowing air to
pass through the bottom of the unit
and up through the interior of the
lamp, where it is exposed to UV-C
light and sterilized, before pushing
out clean air at the top. The shielded
UV-C light does not escape from
the unit and is purposely designed
for venues or rooms where it can
safely and effectively disinfect the
air in the presence of people.

With the rise in COVID-19/
Omicron cases spiking and
the recent tragedy at
Astroworld resulting from
a crowd surge, how do
you think this has shaped
the way organizers and
venues are thinking about
how they can continue
to protect the health and
safety of attendees?
The situation needs to be looked at
as a whole. There’s a range of measures that we as a society need to
look at using, whether its vaccines,
wearing marks, using hand sanitizer
or implementing UV-C sterilization.
We need a package of measures
in our approach to improving the
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safety of music venues. There are
already measures in place that
reduce the spread of infection while
also helping with crowd control, for
example some venues have one-way
routing and seated venues implement QR codes for ordering drinks
from the bar. We have seen a lot of
venues increase the amount of hand
sanitizer spread in suitable places
and limit the number of people going
into toilets. These are measures
that are easier for reduced capacity
venues, but going back to full
capacity has its own challenges.
This is why we are working with
people on the wider front in terms of
risk assessment of the gig or operating of the venue itself. Although we
can implement UV-C, venues that
are not purpose-built sites can be
difficult to treat or sterilize without
a bigger budget. What we can do
is look at pinch points, such as
toilets, green rooms and areas where
there is difficulty in maintaining
ventilation or social distancing. On
the wider front, I would say organizers are becoming more aware of
safety measures in public buildings
looking into the future and infection
control is a huge part of this.

motorway service station and see
how many people don’t wash their
hands, or look at the swab-testing
results of touch screens at supermarkets. We know that we can
reduce the spread of bacteria and
that a virus outbreak will happen
again one day, so I think it would
be great if we could collectively
stop and think about how we can
respect the environment around us.

I would say organizers
are becoming more
aware of safety measures in public buildings
looking into the future
and infection control
is a huge part of this.

What are your key hopes
or goals for the upcoming
year in terms of improving
the health of public spaces
and the future of events?
Essentially, it’s about building and
bringing back the confidence to
businesses, organizers, artists and
attendees. I’d really like to see a
more mature approach to air quality
in public buildings in the future. I
think we as a society have become
very lax in terms of infection control
– you can look at the average
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Air pollution used to be a completely
invisible threat, but it is a topic that
is becoming increasingly visible, vital
and acted upon.

6.

Researchers use silicone
wristbands to measure air
quality (Slash Gear)

7.

With greater awareness of the
dangers of air pollution, data
becoming more readily available,
and the pandemic making us think
far more about the quality of air we
breathe, both indoor and outdoor air
quality have risen on the agenda
this year.

Biochar can boost crop yields
in poor soils and help stop
the effects of climate change
(Science Daily)

8.

Researchers can now predict
the impact of wildfire smoke (Air
Quality News)

9.

There are so many individuals and
groups that have done incredible
work, and global progress has been
made on a series of fronts. In this
section, we want to show that while
significant challenges remain, we
have many reasons to remain hopeful that we can create a healthier
future for generations to come.

New online tool to help residents
reduce the impact of trafficrelated air pollution (University
of Surrey)

10. Shell pulls out of Cambo oil field
project (BBC)

Happy
headlines
from 2021
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1.

New WHO Global Air Quality
Guidelines aim to save millions
of lives from air pollution (WHO)

2.

Air quality improvements
from Covid lockdowns
confirmed (UN)

3.

Calls for post-Covid revolution in
building air quality (BBC)

4.

Inaugural Earthshot Prize
winners announced (Redbrick)

5.

Plant-based jet fuel could
reduce emissions by 68%
(Science Daily)

New WHO Global Air
Quality Guidelines aim to
save millions of lives from air
pollution
The guidelines provide clear
evidence of the damage air pollution
inflicts on human health at even
lower concentrations than previously
understood.

Air quality improvements
from COVID lockdowns
confirmed
South East Asia saw a 40%
reduction in the level of harmful
airborne particles caused by traffic
and energy production in 2020.
China, Europe and North America
also saw emission reductions and
improved air quality.
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Calls for post-Covid
revolution in building air
quality
Dozens of the world’s top experts
in how diseases spread have
called for big improvements
in the way we design, operate
and maintain buildings.

Inaugural Earthshot Prize
winners announced
15 finalists have received £1 million
to help support and scale their
innovations, three of which are
focused on cleaning our air.

Plant-based jet fuel could
reduce emissions by 68%
New research finds that replacing
petroleum-based aviation fuel
with sustainable aviation fuel
derived from a type of mustard
plant, could significantly
reduce carbon emissions.

Researchers use silicone
wristbands to measure air
quality
When researchers analyzed and
compared data from air-sampling equipment, they found that
inexpensive devices like silicone
wristbands can be used to yield
qualitative air quality data.

Biochar can boost crop yields
in poor soils and help stop
the effects of climate change
A product made from urban,
agriculture and forestry waste has
the added benefit of reducing the
carbon footprint of modern farming.
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Researchers can now predict
the impact of wildfire smoke
Researchers have developed a way
to better predict if and when wildfire
smoke might affect the ground-level
air quality of nearby communities.

New online tool to help
residents reduce the impact
of traffic-related air pollution
The tool allows users to describe
their environment and then
recommends actions citizens
can take to improve air quality.

Shell pulls out of Cambo
oil field project
Shell has withdrawn from the
controversial development, which
has faced mounting calls from
green groups and ministers to
be scrapped as it doesn’t align
with the UK’s net zero target.

Great
sources of
air quality
information
1.
2.
3.
4.
5.

World Health Organization
World Economic Forum
State of Global Air
EPA (USA)
Air Quality News (UK)

World Health Organization
The World Health Organization
(WHO) provides a wealth of reliable

statistics and information about air
pollution. Their coverage includes
both ambient air pollution and
household air pollution, fact sheets,
interactive maps, WHO guidelines
and resolutions and more.

Groups
leading
the way

World Economic Forum
The World Economic Forum (WEF)
was established to unite political,
business, cultural and other leaders
of society for the most important
global, regional and industry agendas of our day. The air pollution
section provides fascinating reading
for new research and innovations
in the world of air quality.

State of Global Air
The State of Global Air provides a
comprehensive analysis of the levels
and trends in air quality and health
for every country in the world. Their
report and website are designed
to give citizens, journalists, policy
makers, and scientists access to
reliable and meaningful information.

EPA (USA)
The EPA (United States Environmental Protection Agency) offers
scientifically-backed explanations
of air pollutants and their health
impacts. Their website also includes
links to US-focused air pollution
research, trends, reports and
helpful air pollution solutions.

Air Quality News (UK)
Air Quality News is a UK-based
service dedicated to sharing
information about air quality and
pollution. They cover breaking
news and key developments, as
well as interviewing key figures
and holding them to account.
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

ClientEarth
Coalition for Clean Air
Earthjustice
Environmental Defense Fund
Friends of the Earth
Global Action Plan
Little Ninja
Mom’s Clean Air Force
Stockholm Environment Institute
Union of Concerned Scientists

ClientEarth
ClientEarth is an environmental
charity with a unique approach –
they use the power of law to change
the system for a brighter, healthier
future. They bring cases against
local and national governments,
push for more ambitious policies and
laws, and raise awareness about the
widespread risks of air pollution

ensuring that the Clear Air Act is
upheld on every point, including the
reduction of industrial pollution.

Environmental Defense Fund
The Environmental Defense Fund
is driving targeted clean air action
by shining a light on air quality on
a huge scale. With on-the-ground
projects in the US, Mexico, UK
and China, they are deploying new
technologies to pinpoint pollution
hotspots, clear the air people
breathe and inspire action worldwide.

Friends of the Earth
Friends of the Earth is a grassroots community, dedicated to
protecting the natural world and
the wellbeing of everyone in it. They
lead campaigns, provide resources
and information, and drive real
solutions to the air pollution crisis.

Coalition for Clean Air
The Coalition for Clean Air is
dedicated to reducing air pollution
and increasing air quality monitoring across California. One of
their primary goals is to decrease
vehicle air pollution, and they are
also working hard to educate school
children about air quality monitoring.

Earthjustice
Earthjustice is a non-profit law
organization that believes that
breathing pure air should be a right,
not a luxury. Their work includes
helping impacted communities and
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Global Action Plan

Mom’s Clean Air Force

Global Action Plan is an international
charity focused on helping people
live more sustainable lifestyles –
connecting what’s good for people
with what’s good for the planet. They
are also behind Clean Air Day, the
UK’s largest air pollution campaign.

Mom’s Clean Air Force is a
community of over one million
parents across the US, fighting
against air and climate pollution for
the sake of their children’s health.
They’re made up of a network
of state-based field teams and
campaign on a number of connected
national and local policy issues in
their fight against air pollution.

Little Ninja
Little Ninja was established by
a London-based father, David
Smith, after he became aware of
the air pollution his young son was
being exposed to each morning
on the way to school. The organization now campaigns for greater
awareness in London about the
polluting dangers of idling vehicles,
especially for young children.
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Stockholm
Environment Institute
The Stockholm Environment Institute is an international non-profit
research and policy organization.
They carry out pioneering research
on the impacts of, and solutions to,
air pollution, from household up to
global scale.

Union of Concerned
Scientists
The Union of Concerned Scientists
is a group of independent scientists who have come together to
solve our planet’s most pressing
problems. Their movement encourages the reduction of carbon
emissions among members of the
public and advocates for political
leaders to create a comprehensive
strategy for climate solutions.

Things you
can do to
make a
difference
With the World Health Organization
releasing stricter guidelines for air
quality, the need to take action and
reduce air pollution has never been
more urgent.
While research and policy often
focus on regulations and technological solutions to air pollution, new
research published in Sustainability
Science suggests that behaviour
change could reduce both overall
concentrations of air pollution and
the public’s exposure.
We need to increase communication,
engage communities and encourage
people to take collective action.

The air pollution
crisis might feel
overwhelming, but
if you act now you
can be part of the
change and the
solution. Together,
we can turn the tide
on air pollution.

1.

Use cars less

5. Reduce your energy
usage at home
Turn off appliances and get a
smart thermostat.

6. Reduce, reuse, recycle
Buy less, reuse where possible
and always recycle.

7. Make sustainable food
choices
Eat foods that are low on the
food chain and avoid waste.

8. Speak to your employer
Make sure your company has
signed a net zero pledge.

9. Use environmentally
friendly chemicals
Opt for natural products.

10. Get involved and educate
others
Join a campaign group or get in
touch with your local politician.

Where possible use public
transport, walk or cycle.

2. Drive sensibly
Keep your car maintained, drop
your speed and avoid idling.

3. Change your delivery
habits
Try to shop locally or use Click &
Collect services.

4. Switch your energy
supplier
Find a company that uses
renewable energy sources.
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value, health and equity, resource
availability and circularity, and the
regeneration of nature and ecosystem services. WorldGBC will be
championing advanced ambition
through our global network across
all these vital and interlinked topics.

Gregga Baxter,
General Manager at Gulf
International Bank

Shaun Doran,
Director at SPD Contract
Management Limited

I’d like to see all employers creating
a work environment that is better,
safer, healthier and more productive. We have taken steps to create
the best possible workplace for our
employees, and I would like to see
other companies follow our lead.

I want people to remember that
indoor air quality is for every day,
not just for COVID-19! The quality
of the outside air may differ across
the world, but indoors we should all
have access to breathe the same,
good-quality air.

Catriona Brady,
Director of Strategy and
Development at World
Green Building Council
Building on the momentum from
Cities, Regions and Built Environment Day at COP26 in November,
we hope and expect to see continued ambition and action on built
assets across the value chain –
looking at buildings through their full
life-cycle, and also the infrastructure
that supports them.
As attention is already turning
towards COP27 in Egypt in 2022,
we expect increasing focus on the
full scope of sustainability – climate
change mitigation but also adaptation and resilience, alongside social
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James Cannings,
Chief Sustainabiity Officer
at MSQ
I’m genuinely excited to be part of
the generation that moves the planet
onto clean, green, infinite energy
powered by the sun, the wind and all
sorts of other clever things. I don’t
think we should be daunted, I think
we should see this as an incredible
opportunity to fix a problem for
generations to come.

Nick Cramp,
Light + Air Leader at
Max Fordham
I have a vision for the future of
building design that is more closely
inspired by the forms and processes
found in nature, that prioritizes
recycled and reused materials over
new ones and in which buildings
are self-supporting, self-sufficient
and can make a positive contribution to the wider ecosystem.

Mac Dressman,
Transform Transportation
Campaign Associate at
U.S. PIRG
I’d love to see America’s biggest
cities set ambitious goals on
electrifying their transit and school
bus fleets, and follow through
with purchases that will actually
meet or surpass those goals.
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environmental health and safety, so I
see these two groups relying heavily
on each other to optimize indoor air.

Sara Grineski,
Professor of Sociology and
Environmental Studies at the
University of Utah
Ten years after the EPA released
non-binding federal guidelines for
school siting, we have witnessed
very limited adoption of those
guidelines at the state level. Federal
regulation of school siting is required
to ensure adequate protection for
all American schoolchildren from
environmental hazards.

Jemima Hartshorn,
Founder of Mums for Lungs
As time goes by, more and more
people are coming forward with the
conviction that fighting against air
pollution is the right thing to do as
we need to stand up for our children.
It's really amazing to see this shift –
it fills me with hope that we will see
future changes happen far more
quickly, and that’s exactly what we
need.
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John Lumb,
Air Quality Specialist
at Evotech
We believe that new legislation is
just around the corner and it’s long
overdue. As the issue of poor indoor
air quality is an invisible one it’s too
easy to ignore it, and pioneering
certification schemes like AirRated’s AirScore are leading the way
by providing a global benchmark for
indoor air quality.

Stephanie Scibilia,
Director of Channel
Partnerships at
SafeTraces, Inc
I think we’ll see a big push for
standards and regulations. I also
think companies, schools, and
entities who haven’t already will
start to put together and act on
long-term air quality improvement
plans against pathogens. There’s
certainly a realization that the threat
of airborne diseases will always be
around and because of such, there’s
a strong need to understand how
to minimize the exposure risk and
optimize your HVAC systems here
on out. A long-awaited marriage
has occurred between facilities and

Those who have Environmental
Social Governance (ESG) initiatives
and goals towards reducing carbon
emissions will look to use data from
indoor air quality technologies to
support these initiatives and guide
HVAC system operations.

Dan Slagen,
Chief Marketing Officer
at Tomorrow.io
Our ambitions for air quality in 2022
and beyond are twofold. First, global
air quality is a significant issue that
impacts billions of people both on a
daily basis, and we need to see more
awareness and initiatives to tackle
the worsening problem. Second, we
need the world's most cutting-edge
technology taking into account both
hyperlocal weather and air quality
to be able to predict and mitigate
hazardous environments including indoor and outdoor. We are all
working towards a more sustainable
future, and with better air quality
technology and ESG regulation on
the horizon, Tomorrow.io is committed to helping people, businesses
and governments all around the
world finally take back control in the
fight against air pollution.
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Dr. Stephanie Taylor,
CEO and Founder of
Building4Health Inc.

Nathan Wood,
Managing Director at
Farmwood M&E Ltd.

I hope that people will begin to
understand that while poor IAQ
can promote disease, effectively
managed indoor environments
can promote occupant health
and productivity. For example,
mid-range relative humidity levels
support our respiratory immunity and decrease the infectivity
of exhaled infectious aerosols.

I hope that people don't forget about
COVID-19 and what we've been
through, not only as a nation, but
globally. The effects of COVID-19
are going to be felt for many years
to come, and there will undoubtedly
be other pandemics with a whole
selection of other issues.

Mark Tyson,
Head of Property
Operations at Legal
& General
One thing is crystal clear, occupiers expectations and requirements
have shifted forever. No longer can
a senior management team in any
size business ignore the impact
of property for their own business
purpose – and commitments both
morally but also via the legislation
which is likely to follow on reducing
carbon and improving air quality for
their employees.
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Dean Young,
Head of Product at Awair
Up until this point we’ve been
focused on building awareness,
but I think we can go so much
further in this area. Maybe this will
be through more detailed analysis
of the data that’s available to us:
gathering more insights, interpreting them and taking action. I think
this will really get us to the next
level in evolving our indoor spaces.

Glossary
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Ambient air:
Outdoor air.
Anthropogenic pollution:
Pollution produced directly by
human activities, such as the
burning of fossil fuels.
Carbon dioxide (CO2):
A colorless and non-flammable gas
at normal temperature and pressure.
Although much less abundant than
nitrogen and oxygen in the Earth’s
atmosphere, CO2 is an important
constituent of our planet’s air.
Carbon monoxide (CO):
A pollutant gas released in road
vehicle exhausts. When breathed
in, CO affects the blood’s ability to
carry oxygen around the body.
Greenhouse gases (GHGs):
Any gas that has the property
of absorbing infrared radiation
emitted from Earth’s surface and
reradiating it back to the surface,
thus contributing to the greenhouse
effect. Carbon dioxide, methane, and
water vapor are the most significant
greenhouse gases.
Indoor Air Quality (IAQ):
The quality of air within enclosed
buildings and structures, which
influences the health, comfort and
wellbeing of occupants.
Nitric oxide (NO):
One of the oxides of nitrogen
formed in combustion processes.
NO is not harmful to human health
but combines with oxygen to form
nitrogen dioxide.
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Nitrogen dioxide (NO2):
Another one of the oxides of
nitrogen formed in combustion
processes. At high concentrations,
NO2 is an irritant to the airways and
it can also make people more likely
to catch respiratory infections and
react to allergens.
Nitrogen oxides (NOx):
Compounds formed when nitrogen
and oxygen combine. NOx, which
comprises nitric oxide (NO) and
nitrogen dioxide (NO2), is emitted
from combustion processes. Main
sources include power generation,
industrial combustion and road
transport.
Ozone (O3):
A pollutant gas which is not
emitted directly from any source
in significant quantities, but is
produced by reactions between
other pollutants in the presence of
sunlight. O3 concentrations are
greatest in the summer, and it can
travel long distances and reach high
concentrations far away from the
original pollutant sources. O3 is an
irritant to the airways of the lungs,
throat and eyes, and can also harm
vegetation.
Particulate Matter (PM):
Small airborne particles. PM may
contain many different materials
such as soot, wind-blown dust or
secondary components, which are
formed within the atmosphere as a
result of chemical reactions.
PM10:
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Particles which pass through a
size-selective inlet with a 50%
efficiency cut-off at 10 um aerodynamic diameter, as defined in ISO

7708:1995, Clause 6. These particles
are small enough to be inhaled into
the airways of the lung – described
as the ‘thoracic convention’ in the
above ISO standard.
PM2.5:
Particles which pass through a
size-selective inlet with a 50%
efficiency cut-off at 2.5 mcg
aerodynamic diameter, as defined
in ISO 7708:1995, Clause 7.1. These
particles are small enough to be
inhaled very deep into the lung
– described as the ‘high risk respirable convention’ in the above ISO
standard.
Secondary pollutant:
A pollutant that is formed by
chemical reactions from other
pollutants in the atmosphere.
Volatile organic compounds
(VOCs):
Organic chemicals that have a high
vapor pressure at room temperature.
High vapor pressure correlates with
a low boiling point, which relates
to the number of the sample’s
molecules in the surrounding air, a
trait known as volatility.
Total volatile organic
compounds (TVOCs):
A common term used when measuring and eliminating VOCs is ‘Total
VOCs’ or TVOCs. TVOCs means the
total concentration of multiple VOCs
present simultaneously in the air.
Ultra fine particulate matter
(UFPs):
Aerosols with an aerodynamic
diameter of 0.1 mcg (100 nm) or less.
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Get in touch
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questions about this report or air
quality in general, we’d love to hear
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