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The Centre for Low Emission Construction
• Raising awareness of air quality impacts 

from construction and demolition

• Providing high quality scientific research 
to inform policy development

• Working with manufacturers to develop 
low emission technologies

• Quantify the health impact of exposure to 
emissions for the public and people working 
in the construction sector

• Developing guidance for industry, planners 
and air quality professionals



Webinar Overview

▪ What is air pollution and where does it come from?

▪ How polluting is the construction industry?

▪ Which policies regulate air pollution?

▪ What can we do to reduce emissions and personal 
exposure? 



What is air pollution? 



Pollution sources – primary and secondary

• Primary sources are directly emitted to the atmosphere. 

• Have shorter lifetimes and stronger concentration gradients

• Black carbon, carbon monoxide, nitrogen dioxide…

• Secondary pollutants form in the atmosphere. 

• Have longer lifetimes and cover wide areas.

• Ozone, nitrogen dioxide, sulphates, nitrates…
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Pollutants of concern – Nitrogen Dioxide (NO2)

• Nitrogen dioxide (NO2) is one of a group of gases 

called nitrogen oxides

• Road transport is estimated to be responsible for 

about 50% of total UK emissions of nitrogen oxides

• Nitrogen dioxide levels are highest near busy roads 

and in urban areas

• Nitrogen dioxide also reacts with hydrocarbons in 

the presence of sunlight to create ’ground level’ 

ozone, and contributes to the formation of particles



Pollutants of concern – Particulate Matter (PM)

Small particulate pollution has health impacts even at very 

low concentrations – there is no threshold that has been 

identified below which no damage to health is observed 

(WHO 2004)



Pollutants of concern – Particulate Matter (PM)

The composition of particles 
changes depending on time 
and location

Construction particulates will
significantly differ from other 
micro-environments  



In summary, outdoor air pollution is… 

• Gaseous, solid or liquid contaminants emitted into the atmosphere causing 

harm (to humans) or damage (to plants and materials).

• Pollutants have diverse sources, behaviour and health effects, dependent on 

chemical and physical properties.

• These can be difficult so separate, so can be grouped by source, e.g., ‘diesel 

exhaust’.

• Once emitted into the air, they can react/transform (from gas to particle) over 

scales from a few centimetres to hundreds of kilometres



Health Impacts



Health Impacts

Health Inequalities



How Polluting is UK Construction?

London Atmospheric Emissions Inventory LAEI 2022 - London Datastore

Air Pollutant Emissions Data | National Atmospheric Emissions Inventory

33% construction

activity

7% NRMM 

Exhaust 21% Resuspension 

The London Atmospheric Emissions 

Inventory (LAEI 2022) data shows that 

construction is the largest source of 

PM10 emissions in London (32%)

The National Atmospheric Emissions 

Inventory (NAEI 2024) estimates 18% 

PM10 from construction and 14% 

PM2.5 and 7% NOx from NRMM (2017)

Ambitious air quality policies that target 

on-road sources in London mean that 

construction has now become the 

dominant source of black carbon (BC) 

emissions

https://data.london.gov.uk/dataset/london-atmospheric-emissions-inventory--laei--2022/
https://data.london.gov.uk/dataset/london-atmospheric-emissions-inventory--laei--2022/
https://data.london.gov.uk/dataset/london-atmospheric-emissions-inventory--laei--2022/
https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data


Construction air pollution sources

• Fugitive dust 

– Mechanically generated dusts

– Typically, worse during demolition and earthwork phases 

• Non-road mobile machinery 

– Engine emissions dominated by diesel exhaust 

• Trackout dust

– Particles that are transported onto the public highway & resuspended

• Construction transport (supply chain)

– Road transport used for material delivery and waste collection



The NRMM challenge 

• The UK government has committed to 
be carbon ‘NetZero’ by 2050 

• It is estimated that there are 
> 300,000 items of NRMM in use across 
the UK

• In 2020 the UK construction sector used 
2.5 million tonnes of diesel

• Burning diesel has an impact on local air, 
public health and the environment



Occupational exposure

Anyone who works with or around diesel-powered equipment 
or vehicles may be concerned about diesel exhaust emissions

Diesel exhaust emissions may contain more than 10 times the 
amount of soot particles than petrol exhaust fumes, and the 
mixture includes several carcinogenic substances, 
meaning they are classified as a carcinogen

… people regularly exposed to 

exhaust fumes are 40% more 
likely to develop lung cancer…



National NRMM regulation 

“Local authorities are encouraged to 
promote the use of cleaner non-road mobile 
machinery as part of construction and 
environment management plans for 
development they grant planning permission 
for and consider incentivising cleaner 
construction equipment through tendering 
processes where there is clear evidence of 
air quality issues”

Defra AQS – April 2023



London’s Approach – Policy and Regulation

• The NRMM Low Emission Zone uses London’s planning 
powers to control emissions from construction 
machinery

• Engines between 37–560 kW must meet minimum 
“stage” emission standards, like the Ultra Low Emission 
Zone for road vehicles

• The current standards are stage IV for construction 
machinery throughout Greater London

• The requirement for generators is Stage V

• From January 2030 standards will be stage V throughout London

• From January 2040 only zero emission machinery will be allowed



National Highways Strategic Road Network

• The most heavily used part of the national road network
• 4,500 miles of motorways and major A roads
• It carries a third of all traffic and two-thirds of all freight
• The road network is essential to the growth, wellbeing 

and balance of the nation’s economy

A net zero Britain will still travel by road in 2050



National Highways - Net Zero Highways 

Work to reduce emissions from construction and machinery on the network is 
currently being driven by the Environmental Sustainability Strategy and Net Zero 
Highways Plan

 “All construction plant and site compounds will be zero carbon by 2030”

This commitment supports National Highways’ wider target to achieve net zero 
maintenance and construction emissions by 2040. We have worked closely with 
our supply chain to understand the challenges, risks and practical opportunities 
associated with zero-emission technologies, and we will continue to engage with 
suppliers as these solutions develop.



National Highways – Lower Thames Crossing 

Carbon reduction achieved through 

• Use of low carbon steel and concrete
• All diesel and fossil fuels to be removed from sites by 

2027
• Accelerating the use of electric vehicles and plant 
• Using hydrogen to power heavy construction 

machinery
• Rewarding environmental performance through 

procurement contracts
• Design and construction choices aimed at reducing 

impacts on communities and the environment



SCSS Plant Commitment Charter 

• Minimum standards in procurement: buy or hire CPE that meets, or 
exceeds, the minimum standards for AQ and GHG emissions, as laid 
out in the latest technical paper

• Engagement: engage suppliers and contractors across the whole 
value chain to actively meet the minimum standards

• Awareness raising and education: providing our supply chain with 
the skills, knowledge and confidence they need to achieve our aims 

• Innovation: investigate, trial and implement new technologies that 
will help us on the route to zero emissions onsite

• Telematics: use and share machine data to enhance performance 
and reduce the environmental impacts

Plant-Commitment-Charter-V2-Final-2024.pdf

https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf
https://www.supplychainschool.co.uk/wp-content/uploads/2024/07/Plant-Commitment-Charter-V2-Final-2024.pdf


SCSS Plant Commitment Charter 

• Minimum standards in procurement: buy or hire CPE that meets, or 
exceeds, the minimum standards for AQ and GHG emissions, as laid 
out in the latest technical paper3 . 

• Engagement: engage suppliers and contractors to actively 
participate in meeting the minimum standards

•  Awareness raising and education: providing our supply chain with 
the skills, knowledge and confidence they need to achieve our aims. 

• Measurement and reporting: measure progress in reducing our 
emissions and report them to stakeholders. 

• Innovation: Investigate, trial and implement new technologies that 
will help us on the route to zero emissions onsite. 



Delivering diesel-free construction

The Construction Leadership Council’s 
CO2nstruct Zero campaign, has set a target 
to cut diesel used in construction by 78% 
by 2035

• Improving efficiency: Using best practice
• Transition to cleaner fuels
• Transition to electric
• Wider industry support 



Behavioural change 

• Understanding engine telematics 

• Anti-idling & operator eco-training 

• Using AI and machine learning 

Image is an 
example for 

indicative 
purposes 

only

https://youtu.be/_addTi8bOgs?si=ejENUgmNnr4U-_DV 

https://youtu.be/_addTi8bOgs?si=ejENUgmNnr4U-_DV
https://youtu.be/_addTi8bOgs?si=ejENUgmNnr4U-_DV
https://youtu.be/_addTi8bOgs?si=ejENUgmNnr4U-_DV


Alternative fuels

• Biofuels include hydrotreated vegetable oil 
(HVO) and gas-to-liquid (GTL) 

• Balfour Beatty trials carried out to test the 
potential air quality benefits 

• The results showed limited emission reductions  
when compared to diesel in newer machines

• There is potential for carbon reduction through 
sustainable sourcing i.e Syntech BioFuel

Alternative fuels are not as effective as using 
cleaner low emission machinery or retrofitting 
existing plant



Responsible Sourcing of HVO – A Comprehensive Guide

When procuring HVO, it is essential to conduct 
due diligence to source sustainably from 
reputable suppliers, using assurance schemes like 
the UK's Renewable Fuels Assurance Scheme 
(RFAS). This approach is crucial for transitioning 
away from fossil fuels, protecting the planet, and 
achieving net zero targets responsibly.

Dr. James Cadman, Head of Consultancy and Climate at 
Action Sustainability 

https://www.actionsustainability.com/hvo-guide-launch/



Retrofit technology 

• Successful pilot of world’s first retrofit on large 
construction equipment will have massive impact 
across the HS2 project, saving millions of pounds

• Certified by the Energy Saving Trust

• The trial on older vehicles showed emissions 
reduced below Stage V NRMM standards

• Allows for industry-wide roll-out that will bring 
benefits for the environment, communities and 
the workforce



Flywheel energy storage systems 

• Technology adopted from Formula 1 used to capture 
energy from an engine that is normally wasted and 
stored in a high-speed flywheel 

• Energy released to support peak demand on generator

• Improves generator efficiency and load response

• Smaller generators are used without any safety risk

• Can lower running costs through reduced fuel use and 
improved asset efficiency



Energy management systems

• Actively manages energy demand 
• Intelligently switches off non-

essential assets when energy 
demand peaks

• Down-sizing generators reduces 
hire, fuel and maintenance costs 
whilst reducing emissions



Hydrogen NRMM

• H2 combustion NRMM offers a practical 
route to decarbonising for hard-to-electrify 
machinery

• Hydrogen demand is forecast to double by 
2030, supporting long-term market growth

• EU licensing of hydrogen-powered NRMM 
in January 2025 signals growing 
technology readiness

• Certification is helping unlock wider 
deployment across the EU and UK



Clean Air Gas Engines
• CAGE generators use net zero compliant fuels 

including hydrogen, e-methane, bioLPG, rDME 

• Recognisable ICE technology

• System integrated into Advanté Hybrid welfare 
cabins during covid

• DESNZ Red Deisel Replacement project

• Demonstrate >95% emission reduction   



Hydrogen fuel cell 

• Demonstrating safe use of hydrogen fuel cells 
on live construction sites

• Developing safe storage, handling and 
refuelling protocols

• Delivering zero harmful exhaust emissions at 
the point of use

• Building evidence, standards and workforce 
capability for wider deployment



Electric Machinery
• Electric construction machinery is already viable across 

a range of real-world applications
• Larger machines still likely to be hydrogen or hybrid
• Charge cycles still being established 

• Clean off-grid power generation required as the 
number of electric machines increase 

• Energy planning is critical - constraints come from 
power supply, not machine capability

Electrification reduces emissions, 
noise and worker exposure 



Any 
Questions? 

CLEC.UK



W E  NEED  YOUR  
FEEDBACK  
PLEASE

CLICK HERE FOR THE FEEDBACK FORM



supplychainschool.co.uk

0207 697 1977

info@supplychainschool.
co.uk
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