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“Any mobile machine, transportable equipment or vehicle, with or 

without bodywork or wheels, not intended for the transport of 

passengers or goods on roads, and includes machinery installed on 

the chassis of vehicles intended for the transport of passengers on 

roads”

What is non-road mobile machinery?



NRMM emissions: why are they important? 

Emissions inventories help to accurately 

quantify the contribution from current sources of 

emissions.

Future implications: 

• road transport is expected to decrease

• other sources may increase – relative to 

road transport 

• new sources (e.g. wood burning) may be 

considered for future inventories
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NOX Emissions Inventory
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Spatial and fleet disaggregated emissions inventory
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Real-world emission factors
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Regulatory NRMM Emissions Standards



Portable Emissions Measurement System (PEMS)

Why do we need real-world emission factors 

…“Dieselgate”

PEMS is used to measure tail-pipe emissions 

from on-road vehicles.

‘In-use’ real-world emissions measurements.

Measures CO/CO2, NO/NO2, THC, PM/PN.

Laboratory grade instruments; conform to UN-

ECE R-49 and EU No. 582/2011. 



NRMM - PEMS



Measured emission factors (grouped)



Measured emission factors (individual NRMM)



NOX conformity factors (grouped)



NOX conformity factors (individual NRMM)



Fleet composition, location, and activity
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London’s NRMM register
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Emissions mapping
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Emissions mapping

LAEI 2016: NOX from construction sector Measured NOX from NRMM



Generators….



Why are generators so important?
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NOX contribution by type of NRMM used in 2017

Excavator
30%

Generator
22%

Dumper
10%

Rigs
7%

Crane
6%

Forklifts
6%

Telehandler
5%

Pumps
3%

Roller
3%

Loader
2%

Compressor
2%

NULL
1%

Cherry Picker
1%

Access Platform
1%

Crusher
1%

Other
14%

source: 

https://www.nrmm.london



• Diesel Particle Filter (DPF)

• Stage III-A generator particle number (PN) emissions 

• Tested using standard load cycle

• Reduction in PN at all loads

• Selective Catalytic Reduction (SCR)

• Converts NOX to N2 and water

• Reduces NOX emissions at all loads

• Reduces >III-A emission standard to within III-A  

emissions standard and just above V  emissions 

standard

• Inventory analysis

• ~120 Stage III-A generators registered.

• 85% reduction in NOX

• If all Stage III-A generators were retrofitted, 3% 

reduction in overall NOX

• 2 orders of magnitude reduction in particle number, 

using DPF.

Generator exhaust gas after-treatment



Summary

• Construction is an important part of the inventory, as an emissions source: 

• 15% of PM2.5 and 7% of NOX

• There are large uncertainties in the way the current inventory is developed: 

• emission factors: fuel use

• activity data: employment in the construction sector

• This spatial and fleet disaggregated approach is more robust and detailed: 

• emissions factors: real-world measurements 

• activity data: NRMM register and data loggers

• The emissions inventory gives us the ability to test future policy scenarios.

• Feedback to the industry (machinery use) as well as the government (policy).

• Enables us to identify and develop policy, based on the results from our findings.

• “Road-to-zero (tailpipe)”: there is potential for electric-NRMM.
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