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Our biggest survey on
indoor air quality (IAQ)
yet, plus trends over the
past 3 years across:

The workplace edition

Explore our most comprehensive workplace air
quality survey ever with relevant trends throughout
the UK and US from the past three years




AirRated was born out of the desire to empower humanity with the
knowledge of the air they are breathing and the power to change it.
Exposure to poor air quality can have a hugely adverse impact on our
health, wellbeing, and productivity. We help our clients to promote
healthy spaces by raising awareness of the importance of indoor

air quality and providing strategies for improvement.

Why commission a survey
on indoor air quality?

Our mission is to create transparency about the
spaces in which we live and work. We want to
help as many people as possible understand
more about indoor air quality (IAQ) and empower
us to make informed choices on where we live,
work and play, helping us to improve our health,
wellbeing and productivity.

We're passionate about making data and
information about indoor air quality available to
everyone, and our annual survey allows us to
better understand how people view indoor air
quality as well as it's impact on our lives within
the context of our working environment.

We built on data we've collected over the past
three years to further contextualise the impact
and importance of indoor air quality within the
workplace, across the various stakeholders
within an organisation.
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A note from

the CEO

On 12th March 2023, we celebrated AirRated”’s three
year anniversary. Needless to say, a lot has happened
in our first few years of existence, particularly in the
world of indoor air quality (IAQ).

Once considered a ‘dark art’, IAQ has now gained
well-deserved attention in mainstream media, with
growing awareness and understanding about the
spaces in which we live, work and play. We've even
seen a rise in IAQ-focused consumer products on
our shelves! More importantly, IAQ has been
recognised as a fundamental component of our
lives in the built environment.

“IAQ has now gained
well-deserved attention in

mainstream media, with growing

awareness and understanding
about the spaces in which we
live, work and play”

In the UK, we saw some significant moments for

IAQ in 2022. On 19th May, we witnessed the start of
legislative change as the Clean Air [Human Rights]
Bill had its first reading in the House of Lords. In
December 2022, the Bill — also known as Ella’s Law
— successfully passed through the UK Parliament’s
House of Lords and is currently waiting for a second
reading in the House of Commons. A month after the
initial reading of Ella’s law, Part F Building Regulations
were updated for the first time since 2010. Part F
now states a mandatory requirement for carbon
dioxide monitoring in all new or heavily refurbished
non-domestic buildings. This approved document
took effect on 16th June 2022 for use in England,
and hopefully marks the first of more monitoring
requirements for our indoor environments.

The UK isn't the only country to have seen increased
attention and action regarding IAQ. In October 2022,

the White House hosted a summit on improving
indoor air quality. Public health and ventilation
experts, private sector and education leaders, and
other stakeholders were all in attendance, with a
specific focus placed on the importance of all
building operators doing their part. Earlier the same
year, the Administration launched the Clean Air in
Buildings Challenge, a set of guiding principles for
building owners and operators to follow to improve
indoor air quality.

In the same vein, AirRated’s core mission has always
been to increase awareness and knowledge of

this incredibly important topic — getting the right
information to the right people.

And so, continuing the great success that has been
Our Air in Review, | am delighted to welcome you

to the third edition of our annual report: ‘Our Air in
Review: The Workplace Edition’. For the past couple of
years, we have consolidated lots of useful information,
news and insight into one place. This year, we are
switching things up a bit.

We are looking at commercial real estate (CRE)
through the lens of building users, employees and
decision-makers. Unearthing patterns and trends in

behaviour and attitude towards IAQ and highlighting
areas where employees and decision-makers are not
always on the same page. Following this report, there
will be a series of interviews and thought leadership
pieces to comment on these findings and add ‘real
world” anecdotes and insight.

We hope that this report provides food for thought
and resonates with you in some way.

If you have any thoughts, questions, feedback or
would like to participate in our follow-up content,
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.

Francesca Brady
CEQ at AirRated
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About the survey

Overview

AirRated’s indoor air quality (IAQ) survey first started
in 2020 at the height of the COVID pandemic. After
launching AirRated" earlier that year we were keen

to better understand how the pandemic, as well

as mainstream media coverage, had impacted the
awareness and understanding of I1AQ.

Three years on from our first survey, our yearly
report looks at the wider trends surrounding air
quality in the UK and US, particularly within indoor
environments. This year we have shifted our focus to
the workplace, surveying employees and decision-
makers within commercial real estate to understand
whether indoor air quality continues its momentum
in becoming a key factor in the choice of commercial
space and behavioural change within the workplace.

Our mission is to create transparency about the
spaces in which we live and work. We want to help
as many people as possible understand more about
indoor air quality and empower us to make informed
choices on where we live, work and play, helping us
to improve our health, wellbeing and productivity.

We hope our survey provides you with a greater
understanding and context of the impact that

IAQ has on our lives, how it’s perceived within the
workplace and how we can better understand each
other to create the work environments of the future.

Before we dive into the results, we wanted to share
our methodology and how the data we collected can
help you.

The data

This year, we've interviewed more people than ever
before, giving us the best statistical analysis, margins
of error and insight into our workplaces we've ever
had. Find a breakdown of the key numbers in our
chart to the right.

Everyone interviewed was surveyed independently
across a wide range of professions to give an
accurate representation of employees and decision-
makers with requirements for the use, purchase or
leasing of commercial office space.

Interviewing over 1,400 people, this year’s survey is
our biggest yet, making it the most comprehensive
survey into indoor air quality within the workplace
we've ever conducted.

How this data can help you

We asked a series of questions to both core
audiences of employees and decision makers to
gather insights into their opinions of IAQ ranging from
general awareness to what aspects of a building were

important to them when it came to their place of work.

We built on key questions we asked in previous
surveys to not only convey trends over the past 3
years but also new questions to further contextualise
the impact and importance of indoor air quality within
the workplace, across the various stakeholders within
an organisation.

Ultimately, we wanted to understand whether there’s
a disconnect between employees and decision-
makers and where there are opportunities to increase
understanding across organisations. We wanted

to get answers to questions that empower both
employees and decision-makers with the context that
can help them make better decisions regarding their
buildings and workplaces and ultimately improve their
health, well-being and productivity.

“We wanted to get answers to questions that
empower both employees and decision-makers...
and ultimately improve their health, well-being
and productivity’
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This year, we’ve interviewed more people than ever before,
giving us the best statistical analysis, margins of error and
insight into our workplaces than we’ve ever had. Here’s a
breakdown of the key numbers:
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Key findings

Here are some top-line themes uncovered from
this research that you'll explore within this report.

L4

Awareness of IAQ may be higher than you think PG

IAQ awareness continues to grow, however businesses underestimate
the awareness and concern of their employees around the health of
their commercial space.
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Is location still king? Most employees would PG
prioritise the health of a building

Healthy buildings are a priority for employees when choosing where

<D they work and who they work for. ’ LT | N

IAQ could be impacting the attraction and PG = Stat€ Of play -
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A company’s transparency — or lack thereof — about the quality of their I ‘ N / re I I e S S
indoor air could be influencing talent’s decision to work for them. :
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O The cost of creating and maintaining a healthy PG

| building is the greatest challenge
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(m]@)] Business decision-makers suggest that you can put a price on the . .

Hg health and wellbeing of office-goers: is this justified? Intro to air quallty (\)Kflgit Sg?htllt]leogguses

Occupiers will pay more for a healthy workspace PG
— Healthy building certifications encourage employees to come to

the office (78%) and attract an 18% premium on the cost of

commercial space.
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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, sulphur dioxide

and particulate matter.

Agriculture

The use of pesticides and fertilisers 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.

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.

Indoor sources

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

Sources include:
Chemicals from cleaning products, varnishes,
air fresheners, candles
Mould
CO, from building occupants
Tobacco smoke
Dust and animal dander
Asbestos in building materials
Dust mites
Gases and PM2.5 from cooking

Environmental factors include:
Inadequate temperature
High or low humidity
Insufficient ventilation

/ Our air in review: The workplace edition

What are the effects
of air pollution?

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.

Short-term effects include:
Respiratory illnesses like pneumonia and bronchitis
Irritation of nasal passages, airways, eyes and skin
Headaches, dizziness and nausea
Coughing, sneezing, shortness of breath
Exacerbation of asthma

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.

Particulate matter

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

Carbon dioxide (CO,) is a naturally
occurring, colourless, odourless 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.

Total Volatile Organic
Compounds

Volatile organic compounds (VOCs)
are compounds that can become
gases or vapours: 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

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.

Ground-level ozone

Ozone (O,) 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.

Carbon monoxide

Carbon monoxide (CO) is an invisible,
odourless 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

Radon (Rn) is a naturally occurring,
radioactive gas that is invisible, odourless
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

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.

Sulphur dioxide

Sulphur dioxide (SO,) is a colourless gas
with a strong smell, which is produced
when fuels containing sulphur, such

as coal and ail, 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
sulphates through chemical reactions,
which contribute to PM.
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Awareness of IAQ in the UK has continued to increase since
the pandemic, with 92% of people saying their awareness had
either increased or maintained over the past year.

%E Yes, my awareness of IAQ has increased in the last year

UK and US overall averages (1,400 respondents)

577 .
777
2020
2021

2022

6577

Awareness of I1AQ in the US continues to increase at an
increasing rate, even post-pandemic with 80% of respondents
saying their awareness increased in the last year.

@ Yes, my awareness of IAQ has increased in the last year

Overall averages of respondents

6977

2021

2022
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Relationship between indoor
and outdoor air quality

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)

The combined effects of ambient air pollution and
household air pollution are associated with 6.7
million premature deaths annually. (World Health
Organisation, 2022)

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.

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:
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.

Impact of air quality
on health

The various harmful gases and particles that pollute
our air, such as sulphur 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
naturally 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 foetal development. Awareness of these health
impacts is certainly growing — in this year’'s survey
commissioned by AirRated’, 80% of respondents
agreed with the statement: ‘| understand how indoor
air quality impacts my health.’

Our air in review: The workplace edition /



AirRated

airrated.co / Our air in review: The workplace edition

Emerging evidence also shows links between air pollution
and cerebral function, with scientists investigating 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 three
years, and nearly 7 million people have now lost their lives as
a result (as of February 2023), the deadly health impacts of
air pollution rarely make front page headlines — despite the
yearly death toll being treble those caused by COVID-19.

Health effects of
air pollution

The heart and circulatory system

There’'s abundant research showing that air pollution impedes
cardiovascular function (National Center for Biotechnology
Information, 2018). Toxic air has a significant and wide-
reaching impact on the circulatory system and heart;
according to the World Health Organization (WHQO), over 20%
of cardiovascular deaths are attributed to exposure to polluted
air (World Heart Federation, 2019). 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.

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 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 (King’s College London, 2018).

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 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
(Jama Network, 2019).

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 2021, scientists conducting a study at Lehigh
University in Pennsylvania identified a severe type of
asthma and 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.

Cancer

Following a China-based study, the International Agency

for Research on Cancer (IARC), classified air pollution and
particulate matter as carcinogens (Chinese Journal of Cancer,
2014). 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 carried
out in Hong Kong suggests that PM2.5 could be linked to
breast, liver and pancreatic cancers (Cancer Epidemiol,
Biomarkers and Prevention, 2016).
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Knowledge of IAQ and health has reduced after increasing Overall, people in the UK are more concerned about air quality on public
significantly over the course of the pandemic transport and in their local streets than they are about their workplaces,
even though the majority of buildings have poorer air quality than outdoors

I agree, | understand how indoor air quality impacts my health

P L2

-1 Top three spaces associated with the greatest concern around air quality

UK and US overall averages (1,400 respondents)

UK overall averages (700 respondents)

o) o 87 O/O 2021 2022 % change
80% 81% 239

i % public transport @)—| 53 55% |—© +2%
00
00
00

nD

X g g Leisure venues 31% 26% o + 1 O/O

Offices / workplaces e 33 33% e + 13 O/O
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v

2021 2022 — cinemas, gyms

g D
\ /]
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\ /]

VY, Understanding lags behind awareness, still at 80% average, Hospitality venues ) 25% 25% 2] _8%
- Q ~ however that is 4 in every b stating that they understand how IAQ
impacts them. 17%

Streets e 292 e _70/0

Average has maintained across both the UK and
US (80%), however decision makers have seen a

7% reduction (down to 82% from 89%) in overall V!, Interestingly outdoor spaces seem to be of increased concern,
understanding in the past year. Employees in the US - - . . . . .
have seen a 15% increase in understanding (Up to = @ ~ Mmaybe due to media focus on this and more policy aimed at tackling
86% from 71%). 25 outdoor air quality vs indoor. US has higher concern for office
With awareness and understanding of the health spaces than UK, ranking 1st vs 4th for the UK. Public transport and
impacts increasing substantially post COVID-19 (up hospitality sits in top 3 for both.
from 44% in our 2020 survey), the slight reduction
in average knowledge in the past year suggests that
more needs to be done to increase awareness and The data suggest that those in the UK are more ULEZ and Clean Air Zones, as well as the impact of
continue the conversation around the health risks of concerned/aware of outdoor air quality and its impact climate change, it makes sense that outdoor air quality
poor indoor environments beyond virus transmission. on our health, whereas the US have a greater concern would be at the forefront of concern.
towards indoor environments, particularly workplaces. Wihem e Bek ait JS meeta coverags, 545 Eraund
UK media coverage surrounding air pollution has, indoor air quality have been more commonplace with
over the past year, been largely focussed on outdoor the outlawing of gas stoves and the recent White
environments. With Ella’s Law (the UK’s Clean Air Bill) House Summit on IAQ being key areas of debate.

currently being discussed in parliament, the focus on
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People are taking their own action to combat health risks of poor air quality

If you knew changing your habits would reduce your exposure
to air pollution, would you do so?

UK and US overall averages (1,400 respondents)
Yes, | would definitely Yes, | would probably No, | probably wouldn’t No, | definitely wouldn’t
3% 3%

5%

N

13%
35%

28%

b4

€

s
A/

6375
4975

Have you purchased or considered purchasing some kind of air quality technology for
your personal use? (Air quality monitor, air purifier, dehumidifier, ventilation)

UK and US overall averages (1,400 respondents)

Yes, | have previously Yes, | am currently Yes, | am considering No, | have not purchased

13% 349

AI'A
A b4

S 5576 - 28% |y

With 88% of respondents claiming that they would technology, with another 39% considering purchasing
change their habits if they knew that it would reduce their ~ technology. A staggering 91% of US respondents had
exposure to air pollution, it’s clear that as awareness and either purchased or were considering purchasing air
understanding grows, so does their appetite to make quality technology. Further results from this survey
changes to their lifestyles in order to protect their health. suggest that people are also concerned about the air
39% of all respondents had purchased air quality quality within their offices or commercial spaces as well.
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AQ) in the

workplace

Sick Building Syndrome:
How IAQ in the workplace
is making us sick

From the 1960s, many occupants of newly built
homes, nurseries and offices, started to report non-

specific symptoms associated with the time
they spent inside a building.

Complaints became so prolific that a decade later the
mainstream media coined the term ‘office illness.’

By 1986, WHO research estimated that 10-30% of
newly built offices in the west had indoor air problems,
and ‘sick building syndrome’ was formally identified.
Respected organisations such as the Health and
Safety Executive (HSE) have carried out extensive
research on SBS, finding that poor indoor air quality is
a major contributor.

The reason is that post-war buildings were built
as airtight, centrally-heated structures, with no
consideration for airflow or ventilation. Indoor air
quality was simply not understood as a threat to
human health.
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Symptoms of SBS:

Lung inflammation (pneumonitis)
Tightness of the chest
Difficulty breathing
Allergy-type symptoms
Itchy eyes

Irritated airways

Coughs and runny noses
Fatigue

Headaches

Difficulty concentrating
Body aches

Fever

Chill

People with preexisting respiratory or allergy
problems will usually have more severe symptoms;
for example, asthma sufferers may have more
asthma attacks, or more serious asthma attacks and
people prone to headaches may experience them
more frequently or to a greater degree.

H airrated.co / Our air in review: The workplace edition

rﬁ’f e/
LE} 1EL]

SBS and workforce effects:

absenteeism and presenteeism

While SBS describes acute health and comfort symptoms
linked to time spent inside a building, its effects trigger
two types of behavioural changes within a workforce.

Absenteeism is the term used to describe an employee
being away from work for more than is reasonable or
usual; presenteeism describes being present at work,
but performing at low levels due to feeling unwell.

We spend around a third of our lives in the office,

or roughly 90,000 hours over an average lifetime.
Academic studies have found presenteeism costs

the UK economy around £4k per employee a year, as
unwell people were seen to perform at only 84% of full
capacity. A 2020 UK survey found that absenteeism
and presenteeism combined cost the economy almost
£92 billion in 2019, with productivity on the decline.

And then there’s been the pandemic, which has driven

a massive trend for hybrid working patterns. This,
alongside a rise in time off due to mental health issues —
now the biggest reason for long-term absence — means
that offices need to be places that people want to return
to. Employment itself has been shown to be vital for
mental health while well-designed environments are
regularly acknowledged for improving and protecting
mental wellbeing.

How a healthy building
leads to a healthy business

Workforce productivity: the COGfx
Global Buildings study

Professor Joseph Allen, one of the leading experts
on healthy buildings, determined absolutely that
good indoor air quality increases occupant
productivity and wellbeing.

“Just like we've made great
gains in public health around
sanitation, water quality, and
food safety, indoor air quality
is going to be part of that
conversation moving forward’
— Professor Joseph Allen, cnbc.com

Conducted by Harvard T.H. Chan School of Public
Health, the three-year COGfx Global Buildings study
culminated in 2017, by comparing human performance
and wellbeing across 100 offices around the world.

During ‘Study 1: Indoor Environmental Quality’ — a
year-long global experiment — Allen’s team placed
sensors at workers’ desks, and handed them a
custom-made phone app that delivered brief cognitive
function tests throughout the day. Volunteers also
took a short survey asking if they suffered headaches,
dizziness or had trouble sleeping each day.

“When volunteers worked

in well-ventilated conditions
(which lowered the levels

of CO2 and VOC:s), they
scored 01% higher than
when they worked in typical
office building conditions’
says Professor Allen. "When
they worked in the cleanest
conditions, with even lower
CO2 levels and higher
ventilation rates, their scores

climbed 1019%"

Study 2: Buildingonomics: The Impact of Working in
a Green Certified Building on Cognitive Function and
Health, found that green-certified buildings increased
occupant cognition by 26% and health and wellbeing
overall, compared to non green-certified buildings.

For Study 3: Global Buildings, the effects of PM2.5
and CO2, the team assessed 302 employees in
urban office buildings in six countries (China, India,
Mexico, Thailand, the United States of America, and
the United Kingdom). The study took a year and
concluded that for every decrease in the levels of
exposure through ventilation and filtration, there is
an equal increase in cognitive function.

“The results showed the biggest
improvements in areas that
tested how workers used
information to make strategic
decisions and how they plan,
stay prepared, and strategise
during crises.

e

oseph G. Allen, The Harvard Business Review

Ultimately, results showed occupants’ cognitive
function test scores doubled in good indoor air
environments. The cost of running better ventilation
systems to heighten employee performance came in
at $14-40 per person per year, while the estimated
ROI (in improved productivity in faster response times
and increased accuracy), was measured at between
36,5600 and $7,500 per person per year. Not only
that, senior managers made better decisions when in
healthier air environments.

More recently, in Allen’s 2020 book Healthy
Buildings: How Indoor Spaces Drive Performance

and Productivity (co-written with Harvard Business
School lecturer John D. Macomber), Allen outlines the
bottom-line gains of healthy air, citing research that
estimates improved air quality could add $20 billion
annually to the US economy.
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Where does IAQ rank in importance
within the workplace?

Which of the following office features are most important
to you as a decision maker?

UK and US decision makers (200 UK / 200 US)

$ UK 5 USA Health of building

None of these (air quality, cleanliness etc.)

51

60%

Location

/.

» Amenities

h )
Layout / / \\ Sustainability of
office plan / \ the building

Connectivity Desktop tech
(eg. screens, tablets)

= Z Decision makers also had health of building in their top 3 but found
s location and cost to be more popular features.
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Which of the following office features are most important
to you as an employee?

UK and US employees (600 UK / 500 US)

* UK 5 USA Health of building

None of these (air quality, cleanliness etc.)
60% .

3 6075

50%

\ 40%

Location
Other \ 40%

o )

Cost ¢ +» Amenities
237%
e 27% :
e / 31% N
v / \\ .
Layout / / \ Sustainability of
office plan / \\ the building
[ ] L]
Connectivity Desktop tech
(eg. screens, tablets)

v

N\ 4

:@: The health of a building and location were the two top features

sH~ of an office for employee.

Business owners and decision makers in the UK have However, in the US it’s a different story, with both
different priorities to their employees when it comes employees and business decision makers largely

to sourcing office space. Location and health of the aligned in prioritising the health of the building above
building are the standout features when it comes to other features.

office space for employees vs cost and location for
decision makers in the UK.
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The sustainably healthy building paradox: Sustainability Jf
continues to increase in importance for the majority of
both employees and decision makers

Yes, sustainability has become more important to me in the past year.

2021 2022

-

0676479756 x

b e
Sustainability and healthy buildings have long been > :
in tension, and historically sustainability has generally \ \/ /’ g
trumped creating a healthy indoor environment. But = @ - -
’ ‘

that doesn't mean the two can’t go hand in hand.

Whilst both factors are growing in importance, it’s
clear that they need to be managed and balanced

[ ]
effectively within our workplaces. Both need to be Increase of 7% on last | ‘ I ‘ ‘ I I l lO ‘ ‘ S \ / ‘ s }s /
equally considered in the decision-making process year’s average. Q]Smg

regardless of whether you are looking for commercial e . .
space for your organisation or developing or uel prices and media

retrofitting a space. coverage of the climate
crisis could have
contributed to this
change.

Our air in review: The workplace edition



AirRated

81% of employees believe that IAQ monitoring should be
mandatory for all office buildings

Do you think air quality monitoring should be mandatory for all office buildings?

O UK and US employees (500 UK / 500 US)

B Yes [ Notsure /. No

4 7575 18% 8%

© R | R >

The majority of employees would be less likely to come to
the office or even choose to work for an organisation if they
weren’t transparent about their indoor air quality.

If a company wasn’t transparent about the quality of their indoor
air, would it influence your decision to work with them?

O UKand US employees, 2022 (500 UK / 500 US)

2022 60°%¢

i airrated.co / Our air in review: The workplace edition

be mandatory for office buildings.
with 699% suggesting that lack of

m
inf

company or in a particular building’

“81% suggested that [AQ should

onitoring and transparency would
luence their decision to work for a

If your company building had a healthy building certification,
would it influence your decision to come into the office?”

O UK and US employees (500 UK / 500 US)

Yes, | would be
much more
likely to come
into the office

Yes, | would be
slightly more likely
to come into

the office

No, it probably
wouldn’t influence
my decision

No, it wouldn’t
influence my
decision at all

I’m not sure

7%
@
/
676 2%
S,
7% 4%
™\ ;
_/ O

= 7 78% of employees said they would be more likely to come into the
) office if it had a healthy building certification.
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With less than 1%6 of commercial buildings in the UK The majority of US employees suggested that they'd

and US having a healthy building certification this is a be significantly less likely to work with an organisation
major differentiator when it comes to attracting talent that wasn’'t transparent about the indoor air quality of
to a business vs other businesses and also attracting their office space, whilst 87% suggested that they'd
occupiers to your building as a landlord vs other be more likely to come to the office if it had a healthy
commercial space. building certification.

Employees in the US are much more likely to be
put off organisations that aren’t demonstrating a

[ ]
commitment to creating healthy indoor environments
for them to work in. le ‘ N ) S I‘O I I I 6

Employees predominantly lay the responsibility of
ensuring good indoor air quality with business owners and
decision makers as well as government and policy makers.

Who is most responsible for ensuring good indoor air quality in
commercial spaces?

UK and US employees (600 UK / 500 US)

= T S <

47% 37% 29% 22% 21% 12%¢
Business Government / Property Employees Landlords Developers
owners / Public decision management
Decision makers

makers

Now that we have a greater understanding of what the labour
market is demanding from their working environment, what are
decision makers currently thinking about?

This year’s survey sought to identify how decision makers
approach the development or selection of commercial space,

what the challenges are in creating a healthy working environment,
whether they value healthy buildings and who they turn to for
guidance or advice.
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Cost is listed as the main challenge for decision makers by a
significant amount. Does this indicate that they put profit over health?
Or is it that they aren’t convinced of the return on investment that
healthy buildings can bring?

What are the top three challenges with creating and
maintaining a healthy office space?

O UK and US decision makers, 2022 (200 UK / 200 US)

Costs

Businesses and occupiers are looking to industry specialists to help them
overcome the challenges of creating and maintaining healthy buildings.

Lack of knowledge
/ understanding

Where would you go for support to create and maintain a

healthy office space as an occupier?
Building

limitations

M UK and US decision makers, 2022 (200 UK / 200 US)

Lack of urgency
(regulation, standards,

legislation)
; Property
Complexity manager
Landlord
14%
As cost is listed as the main challenge for decision building — leads to hesitancy to commit to creating truly

Industry Specialists
(certification bodies, air Environmental
quality experts etc.) consultancies

makers, does this indicate that they put profit over health healthy spaces.

or aren't convinced of the return on investment that

healthy buildings can bring? There was also a relatively even split across the lack
of regulations and the complexity of some projects,

With around half of decision-makers suggesting that they  suggesting there’s clearly a need to address a number

lack knowledge and understanding it could be that this —  of perceived barriers to healthy buildings for them to

paired with pressures to manage costs and budgets when  become more commonplace.

sourcing commercial space or developing/retrofitting a

1675

Other 2% I 3%

e &

Whilst certification bodies are the go-to for help and support, on-site property
managers are going to be under pressure to ensure buildings stay healthy,
otherwise they could have disgruntled occupiers knocking at their door.
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Businesses are willing to pay an 18% premium for

ool Syt et e sty g cotination Tension in the Al

e g Whe e CInp l OYCECS
and decision makers

aon t agree

@® Overall mean percentage increase 2022

1% to 5%

67 to 10%

11% to 25%

et

—HF..

267% to 50%

L

51% to 76%

)

Greater than 75% Q
(o] (o]
o 9% 775
My organisation /‘\ 7\
wouldn’t be willing to Q
pay more

N
1075 76
I don’t know 0 /\ 8 //\
N

What about when there’s misalignment between employees and

/ those making the decisions on the commercial space they use”
81% of UK businesses and 85% of US businesses When this is paired with the fact that 78% of We Ve already seen that there S some mlsallgnment When It comes
surveyed say they would pay a premium on employees would be more likely to go to the office if it to what em ployees and decision makers prior]tise regarding
commercial space with a building certification, had a healthy building certification this is good news . .
with only 8% of occupiers on average not willing for landlords who are looking to increase rates and WOI’klﬂg environments (See page 22/23), and there are some other
to pay a premium. occupancy across their portfolio.

worrying trends that could lead to both employees and businesses
being negatively impacted in the long run.

This could suggest that decision makers are looking
pass the cost burden of creating or maintaining a
healthy workplace onto the landlord.
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“In the UK, businesses
underestimate increased
awareness by 12%, with
the gap bigger in the US
at 149. With businesses
underestimating the level
of growing awareness in
the market, this could
lead to issues with
retention, absenteeism
and performance’

/ Our air in review: The workplace edition

Businesses underestimate the growing awareness of
IAQ across their employees.

Business decision makers

Are employees at your business becoming more aware of indoor air
quality or asking more questions in relation to your office?

- 9l 107 7%

Il VYes, definitely Yes, probably No, probably not No, definitely not I don’t know

Employees

Has your level of awareness of IAQ increased in the last year?

I L L B R 22% 5

| [
Yes, | am Yes, | am slightly No, | am equally No, | am less aware
significantly more more aware of aware of indoor of indoor air quality
aware of indoor indoor air quality air quality

air quality
In the UK, businesses underestimate increased It could also impact the priority they place on healthy
awareness by 1224, with the gap bigger in the US at 14%. buildings going forward and could leave them behind
With businesses underestimating the level of growing other organisations who have a greater awareness of
awareness in the market, this could lead to issues with the tendencies of their workforce.

retention, absenteeism and performance.
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Only a quarter of businesses are committed to IAQ monitoring
even though 81% of employees believe it should be mandatory.

Business decision makers

Is your company considering monitoring indoor air quality in
the next 12 months?

UK and US overall averages, 2022 (400 respondents)

I Decision makers

2675 27%

Yes, we're We're considering We’'re considering No, we're not
committing to monitoring indoor air monitoring indoor air considering it currently

monitoring indoor quality in the next 12 quality further in the
air quality months future

Employees

Do you think air quality monitoring should be mandatory for
all office buildings?

Combined UK and US overall averages, 2022 (1,000 respondents)

B Employees

" G

[ | || 7/

Yes No Not sure
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influence your decision to work with them?

If a company wasn’t transparent about the quality of their indoor air, would it

UK and US overall averages, 2022 (1,400 respondents)

B Employees & decision makers

Il VYes, | would be
much less likely to
work with them

B vYes, | would be \
slightly less likely to
work with them

7%
5%

\\///
\

2875
2175

2021

40%

As well as underestimating the growing awareness
of IAQ among employees, 27% of businesses

don’t even have any considerations for IAQ
monitoring, despite regulations and guidance in the
form of Part F regulations in the UK and EPA best
practice guidance.

With 80% of employees stating that they think IAQ
monitoring should be mandatory and 69% saying
that lack of transparency would negatively influence
their decision to work for an organisation, this could
impact a businesses recruitment, retention and
happiness of staff.

Over half of the businesses we surveyed were
either committing to or considering monitoring 1AQ
within the next 12 months — the 50% of businesses
with no plans could be losing out to organisations
that have plans or are already actively monitoring
their space.

No, it wouldn’t ’ No, it wouldn’t I’m not
really influence * influence my sure
my decision decision at all
o
8%
o]
5%

2 37%

N
N
184%

N

33%

“Over half of the
businesses we surveyed
were either committing

to or considering
monitoring IAQ within

the next 12 months
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Healthy workplaces are a top
consideration for your staff and
prospective employees

When it comes to the workplace, the health of your
space is growing in importance among employees.
As a top two feature for both UK and US employees
alongside location, ensuring that you have a
healthy indoor environment should be a priority
when choosing, developing or fitting out a
commercial space.

[t might also be worth considering the outdoor air
quality of your location and how that could impact the
health of your indoor environment, it could also lead
to increased costs in implementing more advanced
HVAC equipment.

Data is the new oil — make sure you
understand how your space operates

Transparency around the health of a space is
becoming a key factor in employees’ willingness to
work in a space or even certain companies.

81%6 of employees believe that IAQ monitoring should
be made compulsory, however only a quarter of
organisations have a firm commitment in adopting
IAQ monitoring, suggesting that there’s a disconnect
in the supply and demand of health data within indoor
environments.

Conducting IAQ monitoring and sharing that data
openly with staff could help you communicate your
commitment to employee health and wellbeing,
improve office attendance and absenteeism as well
as staff retention and recruitment when comparing
against the approaches of the average organisation.

Employees hold you accountable for
the creating and maintaining of a
healthy building

When employees were asked who they thought

was most responsible for the health of a working
environment, business owners and decision makers
were comfortably top of the list. Whilst there are
clearly calls for government and public decision
makers to set new standards (they ranked second

in both the UK and US), employees are looking to
senior management in their organisations to prioritise
healthy buildings and lead the charge.

With this in mind, it’s important that you are
clearly communicating your plans and activities
internally amongst your team to ensure buy-in and
transparency around maintaining good indoor air
quality in your office space.

ook for a commercial space with
healthy building certifications, or
consider investing in certifications
yourself

Cost is one of the main barriers to organisations
creating and maintaining a healthy indoor
environment. Even though there can be a question as
to whether cost is a reasonable challenge in the eyes
of employees, one of the ways around that would be
to prioritise finding commercial spaces with existing
building certifications or partnering with a landlord
who's committed to creating and maintaining healthy
workplaces with you.

Not only could this help you attract more of your staff
back to the office (78% of employees said a healthy
building certification would positively influence them in
returning to or using the office) but it can save you the
capex costs associated with developing or retrofitting
your own space to improve indoor air quality.

Alternatively, if you are looking to develop a space,
investing in design certifications such as AirRated’s
AirScore D&O can help you make smarter, more cost-
effective design decisions earlier in the design process to
prioritise the health of your commercial space and ensure
your specification will deliver a safe, comfortable and
productive working environment.
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Healthy buildings can lead to better
rental returns

With occupiers open to paying an average
premium of 18% for commercial space with a
healthy building certification associated with the
building and stating that cost is their greatest
barrier to creating and maintaining a space, there’s
an opportunity to increase your leasing returns and
also improve your occupancy rate.

If you take average office data from the UK
(courtesy of LSH), a new build 10,000 sq ft. office
would rent at around £89 per sq ft. per year,
totalling £890,000 per year. At an 18% premium this
would be an additional £160,200 in rent per year.

If you looked at getting an AirScore for your 10,000
sq ft. property this would come to £3,300, meaning
that the additional 18% in rent would equate to a
payback period of just over 1 week (7.5 days) and
an ROl of £48 for every £1 spent on certification.

Research by Franz Fuerst of the University of
Cambridge looked at real life data of rental
increases post-certification in the US and found
this to be 5%. Even if this was the case, the

/ Our air in review: The workplace edition

average rental increase for a 10,000 sq ft. office
in the UK would still be £44,500 per year. With
less than 196 of commercial buildings being
certified as a healthy building, the data suggests
that certification offers a significant differentiator
for workplaces that ultimately supports the
bottom line.

Design with health in mind: Occupiers
and employees have a high demand for
healthy buildings alongside location

When asked what features of a workplace they
care about the most, employees and decision
makers both said the health of the indoor
environment alongside location. These were
both prioritised above amenities, connectivity
and sustainability across the majority of
respondents, highlighting the importance of
designing and creating workplaces that benefit
the health of its occupants.

Occupiers are clearly feeling the push from
employees to provide them with optimum indoor
environments to not only keep them safe but to
also help them be more productive in their work.
As a landlord if you're able to provide healthy
buildings, in a good location and at a competitive
price you'll be solving a lot of the challenges
occupiers have in sourcing commercial spaces
while catering to the demands of their workforce
too. It's a win win.

Your organisation underestimates your
awareness and understanding of IAQ

Whilst organisations are aware of the
growing awareness and understanding of
indoor air quality amongst employees, they
most likely underestimate how important it is
to their employees.

On average organisations underestimated
awareness by 13% and only 60% of organisations
are either currently monitoring IAQ or planning to
monitor IAQ in the next 12 months despite 80% of
employees believing that it should be mandatory in
commercial buildings.

Keep pushing for transparency about
your indoor working environment

With lots of organisations struggling to engage
employees to come back to the office it's important
that you are clear on what is important to you. You

can show them this report and encourage them

to look into ways in which they can provide the
best possible working environment: we've made
lots of suggestions and it’s clear that there are real
benefits for all stakeholders in creating healthy,
safe and productive commercial spaces.

Like many others are doing you can get your

own air quality sensor and collect some data so
that you can validate your concerns about your
workplace, most sensors will alert you when certain
parameters are at concerning levels and you can
also compare them to WHO air quality guidelines
too. Even better you could look into conducting an
AirRated study of your office space.

Ultimately you should have the confidence to

be able to go back to your organisation and
encourage them to take healthy buildings and
indoor air quality seriously as we all have the right
to breathe clean air.

We’re all in this together

With the discrepancies between the demands of
employees and the current or planned actions

of an organisation, it's important that employees
not only make their stance clear but also that
organisations take the time to listen to employees
and better understand what’s important to them
when it comes to their workplace.

Ultimately both sides of the conversation need to
be engaged to create positive change. If you have
a sustainability or wellbeing committee or even a
forum to bring these issues to light, make sure you
champion your indoor environment and give it the
attention it deserves.
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Join over 10 million sq ft. of
commercial real estate around
the world already certified

by AirRated since 2020

AirRated” provide certifications for Indoor Air Quality (IAQ). Using the
leading sensor technology, we collect detailed information about your
IAQ, then grade it based on leading medical research and industry best
practice. This process determines your building’s AirScore.

Simple and easy to understand, our certifications are
measured against our five core parameters, TVOCs,
PM2.5, CO,, humidity and temperature. All of

which determine the health of an indoor environment.

Our accessible certifications translate both building
and air quality data into an easy to understand score
that you can communicate to your stakeholders.

AirScore’ D&O

Completion/

In-use AirScore Plus

AirRated” Certification

Continuous
monitoring Monthly AirScore’
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Our performance-based certifications are scored
Certified, Silver, Gold or Platinum using AirRated’s
benchmarking criteria.

Better understand the health of your
indoor environment and performance of
your building specification

Our latest research suggests that the majority of
employees & occupiers think IAQ monitoring should
be mandatory and would be less likely to work for an
organisation or in a building that doesn’t prioritise IAQ.

Uniquely differentiate your building

With only 196 of commercial buildings having a healthy
building certification and an increasing demand for
healthy workplaces, AirScore certifications are an
accessible way to increase occupancy and transparency
about the health of your workplace.

Future-proof your building and qualify for
additional ESG credits

Get ahead of regulatory requirements by pursuing
specialist certification and work towards your ESG
goals by showing commitment to creating healthy
and sustainable workplaces as well as securing
points towards GRESB assessments.
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Get in touch If you have any feedback or questions
about this report or indoor air quality in general, we'd
love to hear from you.

Drop us an email or connect with us on LinkedIn.
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