
The Rising Impact of Fuel 
and Emissions on NRMM
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The current situation Adapting Now: 

The UK Government defines Non-Road Mobile 

Machinery (NRMM) as any mobile machine, item of 

transportable industrial equipment or vehicle with or 

without bodywork that is not intended for carrying 

passengers or goods on the road. This machinery 

is used in a wide variety of industries including: 

agriculture, forestry, general industry, construction, 

mining and quarrying and aviation as stated by the 

Department for Transport. 

The Supply Chain School (2019) reported that NRMM 

equipment is estimated to emit 10 million tonnes of 

CO2 per year in the UK accounting for 2% of GHG 

emissions with 81% of those emissions coming from 

machines over 3 tonnes as seen below:

 

With pollutant emissions from Non-Road Mobile 

Machinery (NRMM) significantly contributing to 

GHG by emitting harmful CO2 emissions the time 

for change is now according to the UN Environment 

Programme (2020).  

Red diesel, which was typically used in NRMM 

equipment on site accounts for 15% of all UK diesel 

oil used and produces over 10 million tonnes of CO2 

per year. As a result of air pollution, millions of people 

die prematurely every year, with 3.7 million premature 

deaths in 2012 alone, according to the World Health 

Organisation. A major contributor to air quality 

degradation has been the growth of diesel-powered 

machinery, particularly NRMM. Engines installed in 

NRMM constitute 2% of the UK’s GHG emissions.

This hurdle cannot be eradicated instantly as 

machinery can have an operational longevity, 

meaning equipment is not regularly updated for 

more energy efficient models, and not subjected to 

the same emissions standards as on-road vehicles 

as expressed by Procure Partnerships.

It is increasingly understood that a shift towards a 

low-carbon economy is needed. The building and 

construction sector plays a central role in this shift, 

however with Rob Oliver - CEA stating that “we 

definitely see diesel as part of the [construction] 

mix till 2050,” due to the lack of power electricity 

provides and the capability uncertainties regarding 

hydrogen.

““Rising emissions in the buildings and construction sector emphasize the 
urgent need for a strategy to aggressively reduce energy demand in the built 
environment and to decarbonize the sector.
Inger Andersen, Executive Director of the UN Environment Programme (UNEP).
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There is no debate that construction plays a huge 

part in our lives and it is a key reason behind the 

advanced world we live in today. “Employing 3.1 

million people or over 9% of the UK workforce,” 

(UKGOV, 2019) the industry contributes 10% of 

national GDP and is heavily relied on to boost local 

economies (HoldRite, 2020) 

Whilst the industry is regularly providing real 

solutions to real human needs, as previously 

discussed, the excessive and inefficient ways 

in which a lot of the industry is operating is not 

sustainable. 

In the UK, the government is actively trying to drive 

this change as their plan to cut the subsidy on red 

diesel for construction equipment went ahead in 

April 2022, which has had serious cost implications 

for the plant sector: the industry will have gone from 

paying 11.14p to 57.95p in duty per litre overnight, 

in view of red diesel accounting for around 15% of 

all the diesel used in the UK and is responsible for 

the production of nearly 14 million tonnes of carbon 

dioxide a year (UK GOV, 2021). For many businesses, 

the added 46.81p spent per litre 

has had a significant impact on 

costs and cash flow. One example 

of this is in the month of February 

2022, MachineMax recorded that 

1.23m litres of fuel was burned 

based on 1700 UK NRMM. With 

these numbers we can calculate 

that with the added 46.81p spent 

on fuel multiplied by the litres 

of fuel burned (1.23m litres) an 

added £575,763 would be spent 

of fuel just in the month of 

February.  Therefore, now is the time to think about 

fuel options and alternatives, as well as optimal fuel 

efficiency for plant and equipment. 

Hydrogen, electricity and alternative energy sources 

will have the capability to achieve what the industry 

needs in the future, however, as these are relatively 

new entrants to the industry, we need to manage the 

carbon footprint of existing assets in the field now, 

or the Government’s commitment to be ‘Net Zero’ by 

2050 will simply become unattainable. 

It is apparent that the UK is not doing what is 

necessary to hit the governments target of being 

‘Net Zero’ by 2050 as the current gap between UK 

emissions and the ‘Net Zero’ pathway is not aligned 

with the gap expected to grow, making this target 

more challenging to achieve. This graph shows the 

UK’s progress on its existing carbon budgets against 

the new sixth carbon budget. Current government 

projections show that the nation is far from hitting 

its fourth or fifth carbon budgets and is well away 

from achieving a net-zero carbon footprint, as 

shown by the blue line (CCC, 2020). 

https://www.legislation.gov.uk/uksi/2018/764/made
https://uk-air.defra.gov.uk/assets/documents/reports/cat15/0502141215_NRMM_report_Final_November_2004_3.pdf
https://www.raeng.org.uk/news/news-releases/2021/september/construction-sector-must-move-further-and-faster-t
https://www.unep.org/news-and-stories/press-release/building-sector-emissions-hit-record-high-low-carbon-pandemic
https://www.unep.org/news-and-stories/press-release/building-sector-emissions-hit-record-high-low-carbon-pandemic
https://www.inhouselawyer.co.uk/legal-briefing/engine-emissions-from-non-road-mobile-machinery-changes-to-regulatory-regime-on-the-horizon/
https://www.inhouselawyer.co.uk/legal-briefing/engine-emissions-from-non-road-mobile-machinery-changes-to-regulatory-regime-on-the-horizon/
https://procurepartnerships.co.uk/how-can-we-improve-the-negative-impact-construction-has-on-the-environment/
https://procurepartnerships.co.uk/how-can-we-improve-the-negative-impact-construction-has-on-the-environment/
https://constructionmanagermagazine.com/the-future-of-construction-fuel/
https://www.gov.uk/government/publications/reform-of-red-diesel-entitlements/reform-of-red-diesel-and-other-rebated-fuels-entitlement#:~:text=Red%20diesel%20is%20diesel%20used,of%20carbon%20dioxide%20a%20year.
https://www.carbonbrief.org/ccc-uk-must-cut-emissions-78-by-2035-to-be-on-course-for-net-zero-goal/


We do firstly understand that the reduction of 

emissions is necessary within the industry however, 

managing mixed NRMM fleets can become complex 

and result in inefficiencies: the fleet is often spread 

across several operations, sourced from different 

plant hire companies, tends to be a mix of different 

manufactures, ages, models, and could have third 

parties involved in maintaining and operating the 

machines. Due to the vast number of stakeholders, 

inequality of data and lack of granularity, it is no 

surprise that there is limited visibility of what 

individual equipment are doing at any given time. 

With no consolidated view of the fleet, it is often 

the case that equipment operates sub-optimally, 

resulting in unnecessary costs, project delays, and a 

detrimental impact on the environment. 

Quantifying the in-use emission factors of these 

machines is more challenging than on-road vehicles, 

due to complex duty cycles and the wide range of 

activities undertaken. What’s more, according to 

McKinsey & Company research, the construction 

industry has had zero productivity gains in the last 

40 years and the lag in productivity is costing the 

global economy more than $1.6 trillion annually. 

Referring to the Royal Academy of Engineering’s 

statement that better technology is needed 

to increase productivity, reduce emissions and 

reduce risk, an obvious solution to overcome these 

problems is to use live machine data and in this 

case telematics to highlight inefficiencies and 

underperformance - after all you cannot manage 

what you cannot measure. 

Historically, accessing live data across the whole 

fleet was expensive and onerous. However with the 

proliferation of IoT, telematics and standardisation 

of APIs, this is rapidly becoming easier. A scaled 

approach avoids overwhelming volumes of data and 

How telematics will 
reduce carbon emissions:
Tier 1 contractor Costain stressed that Telematics 

allows remote monitoring of machine use and 

the capture of operational data that reveals how 

machines and vehicles are operated, how fuel-

efficient they are, how much carbon they emit, and if 

they are utilising energy-saving features.

The availability of this data makes it easier to 

identify where and how to reduce air pollution by 

reducing idle time and inactive time of construction 

machinery. It allows project teams to plan machinery 

utilisation more effectively, identify hotspots, 

highlight areas where driver behavior needs to be 

changed, and ultimately reduce emissions and fuel 

costs. 

Reducing fuel consumption over an entire fleet can 

have significant long-term environmental impacts. In 

addition to fuel savings, telematics provide improved 

safety and efficiency. 

The UK tax changes ensures that most users of red 

diesel use fuel taxed at the standard rate for diesel, 

like motorists, which more fairly reflects the harmful 

impact of the emissions they produce (UKGOV 2019). 

Removing most red diesel entitlements will also help 
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Managing NRMM fleets:

Although the table is an indication of the entire 

UK’s efforts towards ‘Net Zero’, after assessing the 

current impacts of NRMM on the environment (2% 

GHG Emission),a lot more has to be done to reduce 

the impact of machines to help the UK achieve their 

targets.

The rates of exhaust emissions from construction 

equipment are mainly determined by engine year 

of manufacture, engines of newer generations 

(for example, Tier 4 engines) can have significant 

reductions in emission rates and fuel consumption. 

However, the equipment replacement to newer 

generations is slow due to large initial investment 

and affordability for small to medium size 

contractors. Therefore, it could be suggested 

that Governments should promote the large-

scale adoption of best practices in low-carbon 

procurement and construction. The Royal Academy 

of Engineering suggested that “this must be 

underpinned by better use of digital technologies to 

improve productivity and reduce risk.” 

enables a clear focus on areas of opportunity with 

the biggest initial impact being made by focusing on 

a handful of the most important machine metrics. 

Once these opportunities have been exploited the 

metrics can be expanded and new opportunities 

identified. 

The metrics providing the biggest initial impact 

include: utilisation, idling time, fuel consumption, 

fuel type, CO2, location, and operating hours. 

Companies, across all industries, have used 

these metrics to identify patterns in operational 

inefficiencies including: too many equipment onsite 

resulting in under-utilisation, incorrect equipment 

used for the job resulting in lower productivity, 

ineffective site layout resulting in idling and 

excessive travelling, suboptimal operator behaviour 

resulting in dangerous, and inefficient utilisation.

https://www.mckinsey.com/business-functions/operations/our-insights/the-construction-productivity-imperative
https://www.costain.com/news/insights/reducing-the-construction-machinery-carbon-footprint-through-data-driven-behaviours/
https://www.gov.uk/government/publications/reform-of-red-diesel-entitlements/reform-of-red-diesel-and-other-rebated-fuels-entitlement
https://www.raeng.org.uk/news/news-releases/2021/september/construction-sector-must-move-further-and-faster-t
https://www.raeng.org.uk/news/news-releases/2021/september/construction-sector-must-move-further-and-faster-t


There is a very current need for the construction 

industry to reduce the emissions of their NRMM 

fleet, and with electric and hydrogen technology not 

being developed quickly enough to fulfill the needs 

of the industry the Government’s commitment to 

reduce carbon emissions by 78% by 2035 will simply 

become unattainable if actions are not made now. 

The ‘Red Diesel’ tax is something the government 

has brought in to encourage companies to look 

at more efficient ways of powering their fleet. It 

was quickly evident that the data from telematics 

would overcome a lot of the inefficiencies sites have 

whilst also contributing to the reduction in carbon 

emissions. 

The problem that arose from using telematics 

was that there is an enormous amount of data 

being accumulated from many parties on separate 

platforms which makes it difficult to manage 

and create actionable insights from the data 

accumulated from NRMM. With no consolidated 

view of the fleet, it is often the case that equipment 

operates sub-optimally, resulting in unnecessary 

costs, project delays, and a detrimental impact on 

the environment. 

One solution for this problem was to implement a 

platform that consolidated all the data from the 

NRMM. MachineMax created an award winning 

equipment management platform and universal 

telematics sensors for off-highway fleets that work 

with customers to measure key metrics. Across all 

industries, MachineMax have used these metrics 

to identify patterns in operational inefficiencies 

including: too many equipment onsite resulting in 

under-utilisation, incorrect equipment used for the 

job resulting in lower productivity, ineffective site 

layout resulting in idling and excessive travelling, 

suboptimal operator behaviour resulting in 

dangerous, and inefficient utilisation. 

Therefore it is to be understood that to implement 

actionable changes now within the NRMM industry, 

accumulating data through the use of telematics 

will be extremely beneficial in making sites more 

efficient and reducing carbon emissions.

In conclusion:

machinemax.com

to ensure that the tax system incentivises users 

of polluting fuels like diesel to improve the energy 

efficiency of their vehicles and machinery, invest in 

cleaner alternatives, or just use less fuel. 

Construction machines are a significant contributor 

to greenhouse gas emissions. For example, a report 

produced in Norway suggests that transportation 

contributes towards 61% of total emissions and 

of that 30% comes from construction equipment 

(Klima, 2016). For every litre of fuel burnt it is 

estimated there is 2.6kg CO2 emitted - so managing 

fuel consumption will go a long way to reducing 

emissions. 

Addressing operational inefficiencies using machine 

data can yield further benefits including: improved 

capital discipline by cutting down on the number of 

equipment, increased productivity by streamlining 

operations, decreased operating costs by cutting 

down on rental costs; decreased fuel consumption, 

maintenance costs, and CO2 emissions by using the 

machines more efficiently.

https://machinemax.com/


MachineMax is an award winning equipment 

management platform and universal telematics 

sensors for off-highway fleet, that work with 

customers to measure key metrics. The metrics 

providing the biggest initial impact include: 

utilisation, idling time, fuel consumption, emissions, 

location, and operating hours. This ensures that 

sites maximize their productivity, efficiency and 

profitability.

Our customers, across all industries, have used 

these metrics to identify patterns in operational 

inefficiencies including: too many equipment onsite 

resulting in under-utilisation, incorrect equipment 

used for the job resulting in lower productivity, 

ineffective site layout resulting in idling and 

excessive travelling, suboptimal operator behaviour 

resulting in dangerous, and inefficient utilisation.

The MachineMax approach ensures data collected 

by heavy equipment can be communicated in real-

time to technical teams and management. Focused 

on learning-based outcomes; we specialise in 

building secure and cutting-edge products that 

solve daily challenges and improve industry practice.

Find out how MachineMax can help you at 

MachineMax.com

About MachineMax
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http://MachineMax.com

