
Protecting workers and the environment: air 
quality in the construction industry  

In this whitepaper we will be exploring the ways in 
which the construction industry impacts the quality 
of the air we breathe, as well as providing insight into 
the steps those in the industry can take to reduce 
their impact, whilst complying with international 
air monitoring regulations. A recent air pollution 
exposure report which collected data through The 
British Safety Council’s mobile app, Canairy, found 
that outdoor workers based in London are commonly 
exposed to pollution above levels specified by the 
World Health Organisation. This being both direct 
from the sites they work on and indirect from other 
day to day sources of pollutants. 

With outdoor workers in danger from a range of air 
pollution related health risks, air quality monitoring 
can be the first step for organisations within the 

construction sector to make a difference. It is a 
starting point to improve the health of not just the 
construction workforce, but also the surrounding 
community, and the environment in general. 
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In order to make a difference when it comes to the pollutant 
emissions generated in the sector, those able to take action 
must first gain awareness, and then implement education, 
about the pollutants emitted. Using low cost monitors is a way 
in which companies can achieve awareness and make informed 
decisions on air quality management. 

According to data from the United Nations Environment 
Programme, emissions from the construction industry reached 
the highest level reported in 2019. The data showed that CO2 
emissions increased by 9.95 gigatonnes in 2019 and that this 
was related to the transition away from the use of coal and oil 
towards electricity, which has a higher carbon content. The UN 
research found that when combined with emissions from the 
building construction sector on top of operational emissions, 
the industry accounted for 38% of total global energy-related 
CO2 emissions.

According to the 2016 London Atmospheric Emissions 
Inventory (LAEI), the machinery used by the construction 
industry contributes 7% of total nitrogen oxides (NOx), 34% 
of PM10 and 15% of PM2.5 emissions in London. Across the 
rest of the UK, according to the U.K. Green Building Council, 
the construction sector uses more than 400 million tons of 
material a year, many of which have an adverse impact on the 
environment, with particulates being the main concern such as 
those generated within tunnelling processes.   

Speaking about the pollutants released within the construction 
industry, The Centre for Low Emission Construction (CLEC) 
said that particulate matter (PM) and nitrogen dioxide (NO2) 
are the ‘main concerns for human health’.  

The CLEC is part of the Aerosol Science team at Imperial 
College London, researching and quantifying the health impact 
of exposure to emissions for the public and people working in 
the construction sector, in a bid to offer approaches to minimise 
exposure.

Within construction sites pollutants are produced by the diesel 
engines found in off-road machinery and static engines such 
as power generators, which are generally known as ‘non-road 

mobile machinery’ or NRMM. Dust, or fine emissions matter, 
is also generated mechanically through activities such as 
demolition and earthworks. This harmful fine powder is often 
‘tracked out’ onto the public roads on the wheels of vehicles 
leaving the site, and is then resuspended back into the air that 
we breathe remaining there for many days or even weeks.

The use of plants and vehicles on construction sites also 
directly impacts air pollution. As the use of breakers, bulldozers, 
dumpers and excavators are not regulated by the government 
to the same degree that other vehicles are, there is more scope 
for the release of harmful materials. Equipment can be left 
running for longer periods of time and therefore can release 
pollutants such as carbon monoxide, carbon dioxide, nitrogen 
oxides and hydrocarbons into the air. 

Land clearing and demolition activities also have an 
environmental and air pollution impact. With land needing to 
be cleared and made suitable for construction to take place, 
and during building construction, high levels of dust can be 
generated in this process. Hazardous chemicals are also utilised 
on construction sites which have a harmful impact. 

Pollutants Generated in Construction 



Information from the UK’s Health & Safety Executive (HSE) 
references construction as a ‘high-risk’ sector, with a large 
number of fatalities and injuries. The HSE says its high risk 
status is also due to work related health-risks as well. 

According to a HSE report entitled Construction Statistics 
Great Britain 2021, workers in the industry have an increased 
risk of developing occupational cancer, hazardous substances 
and physical health risks. Statistics from the executive show 
that construction has the largest percentage of occupational 
cancer amongst all industrial sectors, weighing in at 40% of 
occupational cancer deaths and cancer registrations. The 
report estimates this is due to asbestos, silica and diesel engine 
exhaust. 

HSE also states that the harmful dusts, fumes, vapours or gases 
emitted causes breathing problems and lung diseases, as well 
as contributes to high rates of dermatitis from skin exposures to 
hazardous substances.

Elsewhere the report flags the physical health risks that those 
working in the construction and building trades are at risk of. 
Due to the prevalence of manual handling in the sector back 
injuries and upper limb disorders are common, as is ill health 
caused by noise and vibration.

Environmental factors, the constantly changing nature of sites, 
less access to health and safety equipment, and low awareness 
of the risks involved are quoted as being reasons why those 
working within the sector are more at risk of  occupational ill 
health. HSE states that health should be treated like safety and 
that ‘everyone has a role to play’ to ensure accountability is 
taken to ‘control the risk, not the symptoms.’

Health & Safety Executive - Construction Occupational Health Risks   
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“HSE states that health should be treated like safety and that ‘everyone 
has a role to play’ to ensure accountability is taken to ‘control the risk, 
not the symptoms.’”



As well as understanding the specific pollutants within the air 
we breathe, it is also necessary to delve further into the impact 
said pollutants are having on the construction workforce and 
the environment. 

According to data from the Construction Industry Training 
Board (CITB) in 2016/17, around 3000 workers in the UK 
construction sector were suffering with lung and breathing 
problems that were either caused, or exacerbated, by the work 
they were undertaking. 

Previously, the Greater London Authority (GLA) also released 
figures estimating that 9,500 premature deaths in London, 
during 2010, were attributable to exposure to nitrogen dioxide 
and particulate matter in the air.

The CLEC states that PM and NO2 are of particular concern 
because of their impact on the respiratory system and capacity 
to cause serious respiratory illness, cardiovascular disease and 
mortality, as well as lung cancer. They also can reduce lung 
function and have been linked with early onset dementia and 
autism. 

A study published in the Lancet, funded by the Spanish 
Ministry of Science and Innovation, reinforces the harm caused 
by PM2·5 and NO2 in the 1000 European cities included. 
Although specific emissions of these harmful chemicals have 
been reduced across most industries within the past two 
years, the same emission reductions have not been measured 
within the construction sector. The study referenced that over 
50,000 deaths per year from PM2.5 exposure and 900 from 
NO2 exposure could be reduced if compliance with WHO air 
pollution guidelines is ensured. 

Knowing the impact that pollutants generated on site have on 
workers is important for managers and business owners in the 
construction sector, because if ignored they will have adverse 
effects on the health of workers and impact their ability to 
perform their jobs.

Health Impacts on Workers, Communities and Environment 
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“Knowing the impact that pollutants generated on site have on workers 
is important for managers and business owners in the construction 
sector, because if ignored they will have adverse effects on the health 
of workers and impact their ability to perform their jobs.”



Historically, air quality monitoring in construction has been 
driven by compliance, rather than a concern for occupational 
health and wellbeing and worker protection. Now is the time to 
shift this focus, so that organisations remain compliant whilst at 
the same time prioritising worker health.

Although it is time for a shift in focus, it’s realistic to note 
the regulations that require compliance and to ensure 
understanding of the legal levels of exposure allowed within 
specific construction environments. 

In the UK, The Control of Substances Hazardous to Health 
(COSHH) regulation legislates on controlling harmful inhaled 
exposures at work through the provision of Workplace 
Exposure Limit (WEL). However WEL’s are less effective for 
the safety of outdoor workers and usage within the ambient 
environments.

The Directive 2008/50/EC, from the European Parliament, sets 
legally binding limits for concentrations in outdoor air of major 
air pollutants that impact public health including definitions 
on legal levels of particulate matter (PM10 and PM2.5) and 
nitrogen dioxide (NO2). The Air Quality Standards Regulations 
2010 made this directive law in England. 

In Australia, some construction operations are required to meet 
the standards as set within the Protection of the Environment 
Operations (POEO) Act 1997. Those operations not scheduled 
through the POEO act are governed by the local government. 
Both local governments and the Australian Environment 
Protection Agency set out explicit protection of the environment 
policies (PEPs) and ways to adopt more innovative approaches 
to reducing pollution.

Importance of Compliance and Meeting Air Quality Regulations 
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“Historically, air quality monitoring in construction has been driven 
by compliance, rather than a concern for occupational health and 
wellbeing and worker protection. Now is the time to shift this focus, 
so that organisations remain compliant whilst at the same time 
prioritising worker health.”



With statistics from organisations around the world illustrating 
the impact pollution from the construction sector is having on 
our environment and the workers within it, there has never 
been a more vital time to act.

Implementing reliable and robust air quality monitoring 
devices and equipment within your processes solves multiple 
challenges, by simultaneously providing actionable data that 
can safeguard construction workers health, and ensuring 
compliance with air quality guidance and regulations. 

A valuable example of a low cost air quality monitoring platform 
is Crowcon’s SENSIT® RAMP. The web platform enables the 
remote measurement of up to five gaseous chemical pollutants, 
and is also capable of monitoring temperature, humidity, 
particulate matter and meteorological conditions. With specific 
value in the construction sector, the product allows readers 
to easily monitor air quality, and take action where necessary 
based on real time data. The product is affordable, durable and 
long life, and does not require mains power, as it is solar and 
battery powered. 

The unit offers reliable pollutant measurement and provides 
outdoor workers and their line managers with robust data to 
make actionable changes to their environment to keep their 
team safe and secure. This is due to the platform being fitted 
with a range of electrochemical sensors that offer PPB (parts 
per billion) resolution for CO,NO, NO2, O3 and SO2 gases, along 
with an integrated PM2.5 particulate matter sensor to measure 
pollutants in the atmosphere.

The web-based platform facilitates remote access to real-time 
and archived data, data visualisation tools, sensor health and 
settings, device location and tracking information. It also comes 
with a range of notification options and parameters for ongoing 
flexibility, and can assist with leak location identification and 
quantification estimates.

This wide ranging functionality and measurement provides 
peace of mind and increases confidence for operators as it 
ensures reliable data in the long term. The platform also hosts 
internal SD storage, and optional solar charging and global 
cellular integration for operation when away from the site. 

As the unit will be utilised within a range of challenging 
environments it has been designed with this in mind, and 
comes with weather resistant casing to ensure its protection 
from the elements. 

The module is flexible in terms of its hardware choices and 
comes with an optional solar panel, tripod, mechanical 
anemometer, ultrasonic anemometer and outdoor power 
supply, depending on your requirements.  

SENSIT® RAMP allows users to easily monitor air quality, 
remain fully aware of the pollutants prevalent in the 
environment, and to take the required action where necessary 
to protect those within it. 

By implementing air quality solutions in construction spaces, 
teams are empowered to be proactive about ensuring cleaner 
air, as opposed to simply reacting  to compliance checks or 
audits as and when they happen. 

Benefits of Implementing Robust Air Quality Monitoring 
Solutions  
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As explored in this paper, proactivity is required to protect 
outdoor workers from the dangers of harmful air pollutants. The 
statistics speak for themselves, clearly construction emissions 
are impacting not just the workers within the sector but also 
the wider community and society they operate within.

Managers and decision makers within the sector should 
become familiar with the types of emissions they are generating 
and implement the appropriate solutions to counteract their 
impact.

Choosing the correct air monitoring solution ensures peace 
of mind that workers occupational health is safeguarded, 
as well as ensuring that compliance with the legal exposure 
requirements are met. 

Air quality monitoring can be the first step to making a 
difference - all that is left to do is for those in the sector to put 
their best foot forward and be the change. 

Proactivity Instead of Reactivity 
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As explored in this paper, air pollutants are a huge danger to 
the health and wellness of humanity, from human and animal 
life, to all of the delicate ecosystems at play within the natural 
world. 

Further scientific studies about air quality in recent history have 
increased awareness of the dangers of chemical pollutants 
in the air we breathe, and led to a push by governments and 
organisations around the world to tackle the issue.

For businesses within the transport, aviation and construction 
industries, and those working within environment and 
sustainability departments at local authorities, now really is the 
time to act. 

Education about the dangers of air pollutants is paramount. 
Alongside education, the implementation of high quality 
air monitoring equipment, such as the SENSIT® RAMP 
platform, is vital to equip teams with the knowledge and tools 
required to take action against the pollutants at play within any 
environment. 

By monitoring pollutants within business and community 
environments, those in positions of authority can also ensure 
ongoing compliance with legal limit values and remain inside 
expected parameters. 

To take preventative action and find out more about the 
SENSIT® RAMP platform, get in touch with a member of the 
Crowcon team. 

“Education about the dangers of air pollutants 
is paramount.

Sense, equip and act
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