
Summary

Targeted policies in the Arctic Council countries have been effective at reducing diesel black carbon  
(BC) emissions from on-road transport. While there is still more work to be done, it is clear that 
there is significant opportunity to address emissions from off-road vehicles and other sources. 
This work is particularly urgent given the rapid warming of the Arctic. Targeted policies need to 
be developed in order to combat diesel BC emissions from on- and off-road sources. The Arctic 
Council supported a study to research these approaches entitled Circumpolar Best Practices: Policy 
and Financing Options for Black Carbon Emission Reductions from Diesel Sources. 

Background

Most countries that have addressed diesel BC emissions have used a systematic approach that 
focuses on three areas: 1) reducing sulfur levels in fuel, 2) adopting emission standards, and 3) 
strategies for reducing emissions from the existing diesel fleet. 

1) Reduce sulfur levels in fuel

Fuel quality is an important factor in BC emissions reductions. Diesel with high sulfur content 
(measured in parts per million or ppm) can destroy catalyst-based emissions-control devices such 
as particulate filters. Developing standards for on-road fuel with low sulfur content is the first and 
most direct step toward addressing vehicle emissions standards.

The United States, Canada, and the European Union adopted such standards in the 1990s, and 
have required ultra-low sulfur fuel (10-15 ppm) since 2010. Similarly, Russia switched to a 10 ppm 
sulfur content standard in 2016, and has rapidly increased production of ultra-low diesel. 

2) Adopt emissions standards

All Arctic Council countries have introduced engine emissions standards for on-road transport, 
and emissions models show that particulate matter (PM) from this sector of transportation will 
decrease in the future as a result. 
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However, in order to effectively reduce overall emissions, additional measures for off-road 
transport are needed in Arctic countries, particularly for off-road diesel engines in agriculture, 
mining, forestry, and construction, as well as diesel locomotives and marine vessels.

3) Other recommended practices

The report also examined other practices that governments can adopt to address BC emissions 
through utilization of policy 
tools and other technologies.

Existing diesel fleet

(1) Retrofitting: Updating 
technology in older cars can be 
accomplished with one of three 
retrofit options (see table).  

(2) Scrappage: For vehicles too 
old to retrofit, scrap metal programs can incentivize owners to sell. Programs should ensure that 
engines and cars are destroyed rather than transferring engines to another vehicle or selling cars to 
another country with weaker environmental standards.

Policy tools

(1) Anti-idling regulations: Governments around the world have enacted anti-idling regulations, 
typically with a 3 to 5-minute idling limit and fines ranging from $25-$1,000.

(2) Public procurement: Public procurement rules often require using low-emission vehicles. 
Most developed countries have already adopted such policies and are now focusing on service 
procurement.

(3) Low-emission zones: Low-emission zones only allow vehicles that meet certain emissions 
requirements to enter, and often ban heavy-duty vehicles entirely, at least during business hours. 

New Technologies

(1) Natural gas: Many Arctic communities have started replacing diesel with natural gas, which 
reduces BC emissions. To encourage the switch, governments have used many incentives, 
including tax deductions, free parking, and priority lanes. The main barrier to expansion is lack of 
infrastructure. 

(2) Renewable energy: With respect to stationary sources, many off-grid communities in the 
Arctic rely on diesel generators to supply electricity, but these often are unregulated. Switching 
to renewable energy sources is proving to be a sustainable way to maintain energy supply while 
reducing BC emissions. Government funding is crucial to make this approach viable for Arctic 
communities. Additional information can be found in the Arctic Contaminants Action Program 
(ACAP) fact sheet on energy investments.
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Type of retrofit Emission reduction

Diesel particulate 
filters

Up to 99% reduction of black carbon 
emissions

Diesel oxidation 
catalysts

35-50% reduction of particulate matter; 
no reduction of black carbon

Flow through filters 30-75% reduction of particular matter


