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Countries with HDV GHG regulations
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Source: ICCT Roadmap



Global MoU Signatories
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Source: ICCT Roadmap



Countries with NRMM GHG regulations
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Source: Preliminary results. ICCT internal analysis. Supported by the GAINS model 
developed by the International Institute for Applied Systems Analysis



Non-road sector has surpassed or approached the on-road 

sector to become the main emission source of air pollution
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EU pollutant emissions is the average data of the Netherlands, Sweden, Finland, Denmark, 
Germany, and Switzerland: Lončarević et al. (2022). Problems and Directions in Creating a National 
Non-Road Mobile Machinery Emission Inventory: A Critical Review. Sustainability.14(6), 3471

Source (the U.S. and China): ICCT internal analyses and 2024 
China Mobile Source Environmental Management Annual Report.

https://doi.org/10.3390/su14063471
https://doi.org/10.3390/su14063471
https://doi.org/10.3390/su14063471
https://doi.org/10.3390/su14063471
https://www.mee.gov.cn/hjzl/sthjzk/ydyhjgl/202503/W020250326518388591055.pdf
https://www.mee.gov.cn/hjzl/sthjzk/ydyhjgl/202503/W020250326518388591055.pdf


Pollutant standards

Tier 4
Adopted 2004

Tier 5 concept introduced in 2021

Expected introduction in 2029

Possible inclusion of GHG 
capping standards
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Sales requirements
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Source: Executive Department State of California: Executive Order N-79-20



ZE sales requirements

8

• ZE Forklift Rulemaking
• From 2026: no new sales of spark ignition forklifts
• 2028-2038: retiring existing spark ignition forklifts

• Generator Engines and Pressure Washers
• From 2028: must be zero-emission

• Phased Advanced Clean Equipment (PACE)
• Will set ZE sales requirements for manufacturers
• Early stages; first workshop commenced in late 2024

• Potential adoption in 2027 and implementation in 2031



Case: City of Oslo
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• GHG reduction target:

95% reduction by 2030 compared to 

2009 levels.

• Oslo’s ZE goals:

• 2025: all municipal construction 

projects to be ZE

• 2030: all construction projects 

citywide to be ZE

• Public procurement standards (since 

2019):

• Fossil fuel-free operations as a 

baseline requirement

• ZE adoption incentivized 

through evaluation criteria

• Progress as of 2023 (municipal 

construction projects): 77% ZE 

machinery, 21% sustainable biofuels, 

2% fossil fuels.Source: City of Oslo, CCAC Webinar, 2025



Chengdu launches first Near-Zero Carbon 

Emission Construction Site Pilot 
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Tianfu Yongxing Laboratory Park Construction Project (Phase I)
Total construction area: 154,000 m2

Investment: RMB 1.9 billion

Construction duration: April 2024 – November 2025
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Source: Chengdu Bureau of Ecology and Environment



Policy venues, at all levels, will be fundamental for ZEM

11Source: ICCT



Ongoing project: Regulatory options for the decarbonization 

of NRMM
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Questions?
e.mulholland@theicct.org
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