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ICCT’S YEAR IN REVIEW
The development of cleaner transportation options, 
from passenger vehicles to ships, is a global 
concern. Undeniably, the Trump Administration’s 
proposed rollback of greenhouse gas emission 
standards for passenger cars is inconsistent 
with the global need to address climate change, 
and it is creating major uncertainly for the auto 
industry. The proposed regulation also seeks to 
deny California’s authority to set its own emission 
standards, and by extension, the authority of 12 
other states plus Washington DC. Those who follow 
this space closely will know that California—along 
with the U.S.—has been the world’s pace setter for 
clean and efficient vehicles for decades.  These 
actions create a massive vacuum for other nations, 
and cities, to fill.  

And indeed, that is what is happening, as progress 
on clean vehicle standards has continued apace 
across the globe. As you will read in the pages 
of this annual report, other major markets, such 
as Europe and China, have continued to press 
on. The European Union has moved ahead with 
a proposal to set CO2 standards for passenger 
cars out to 2030, and first-ever CO2 standards for 
heavy-duty vehicles.  Both Europe and China have 
adopted variations on the California zero emission 
vehicle mandate, recognizing that electric vehicles 
will continue to need regulatory support for years 
to come.  India has implemented the first fuel 
consumption standards for heavy-duty vehicles 
and is also considering pathways to electrification. 

Beyond countries, cities are a new source of 
regulatory energy for cleaning up motor vehicles, 
with ideas ranging from bans to low emission zones 
to scrappage programs to clean bus procurement. 
As part of the newly created TRUE (The Real 
Urban Emissions) initiative, ICCT launched a remote 
emissions testing campaign in partnership with 
the cities of London and Paris.  We also launched 
a Soot-Free, Clean Bus campaign to gather 
commitments from major bus manufacturers 
(Volvo, Scania, BYD, Cummins) to make available 
soot-free, clean buses to 20 global megacities.  
And we are building the evidentiary base for 
establishing best practices to support electric 

vehicle uptake through a series of global studies to 
identify innovative EV policies in major cities.

Institutionally, the ICCT’s European office marked 
its 5th anniversary and celebrated an already 
substantial track record of work in European 
Union member states. The ICCT is also building 
a presence in China, having gained support from 
China’s Ministry of Ecology and Environment 
to found a legal representative office in Beijing.  
Finally, we are hard at work on a five-year 
strategic plan, Vision 2025, that will guide our 
efforts over the next five years, so stay tuned. . .

Drew Kodjak
Executive Director

ICCT Berlin office 5th anniversary

ICCT board members and staff in Washington, DC



Road transportation is one of  
the leading sources of outdoor  
air pollution in Southern and  
Western Africa, where emissions 
from light- and heavy-duty vehicles, 
minibuses, buses, and two-and  
three-wheelers continue to negatively 
affect public health, making motor 
vehicles a central area for rapid  
policy response.

Developing a roadmap for the adoption of clean fuel  
and vehicle standards in Southern and Western Africa



EMISSIONS 
STANDARDS
In 2017, progress was made worldwide on strengthening vehicle 
emission standards. A roadmap for Euro 6/VI equivalent standards 
for light and heavy-duty vehicles was proposed in Brazil, and filter-
forcing emission standards were proposed for non-road vehicles 
in India. There was also policy movement on real-driving emissions 
tests in Europe, and China proposed its first portable emissions 
testing standard for heavy-duty vehicles. In the European Union, 
ICCT worked to advance the implementation of increased emission 
standards, releasing an emission reduction technologies assessment 
for the European car and van fleet and offering a strategy to 
implement stronger standards for heavy-duty vehicles. The ICCT is 
also expanding its work to Africa, where countries have some of the 
most lenient emission standards in the world. In 2017, ICCT released 
a “roadmap” for establishing clean fuel and vehicle standards on 
the continent. Additional select activities are outlined below.
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KEY PUBLICATIONS
 » CO2 reduction technologies for the European car and van fleet, a 2025–2030 assessment (white paper)

 » A roadmap for heavy-duty engine CO2 standards within the European Union framework (briefing)

 » Developing a roadmap for the adoption of clean fuel and vehicle standards in Southern and Western 
Africa (report)

 » Cost-benefit assessment of proposed China 6 emission standard for new light-duty vehicles  
(working paper)

INFORMING GOVERNMENTS
In September, Drew Kodjak, ICCT’s Executive 
Director, testified before the U.S. EPA on 
the agency’s proposal to reconsider its final 
determination on the mid-term evaluation of 
the 2025 light-duty vehicle GHG standards. 
In March, Nic Lutsey, ICCT’s electric vehicles 
program director and U.S. lead, testified before 
the California Air Resources Board with regards 
to California’s midterm review of the U.S. 
2025 passenger car standards. His testimony 
highlighted an ICCT report which provides a 
strong technical basis for maintaining the 2025 
standards because of technological innovation 
and lower costs. 

ICCT’S IMPACT IN CHINA
In February, China’s Ministry of Environmental 
Protection (MEP) recognized ICCT’s “outstanding 
contribution” in supporting the development of 
China’s sixth stage emission standard for light-duty 
vehicles. The standard, among the world’s most 
stringent, is expected to substantially reduce 
emissions from four major ambient air pollutants 
by 2030. Over the last 2 years, the ICCT produced 
over a dozen research papers on technical aspects 
related to supporting the standard.
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2030 annual costs and benefits of implementing 
China 6 LDV emission standards in Guangdong  
(Early Adoption scenario vs. BAU)

ICCT’s Peter Mock at a Global Fuel Economy Initiative 
event, ITF Annual Summit

https://www.theicct.org/publications/co2-reduction-technologies-european-car-and-van-fleet-2025%E2%80%932030-assessment
https://www.theicct.org/publications/roadmap-heavy-duty-engine-co2-standards-within-european-union-framework
https://www.theicct.org/publications/roadmap-for-adoption-of-clean-fuel-and-vehicle-stds-southern-and-western-africa
https://www.theicct.org/publications/cost-benefit-assessment-proposed-china-6-emission-standard-new-light-duty-vehicles


The growth of CO2 emissions from commercial 
vehicles has significantly outpaced those of 

passenger vehicles; from 1990 to 2014 
CO2 emissions of commercial vehicles 

increased by 25%, while the passenger 
car emissions did so by 12%.

Fuel efficiency technology in European  
heavy-duty vehicles: Baseline and potential  

for the 2020–2030 timeframe
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EFFICIENCY 
Fuel efficiency standards are a key part of reducing greenhouse gas 
emissions from the transportation sector. ICCT analyzes innovative 
fuel technologies and policy incentives in Europe, India, and 
elsewhere around the globe. Select ICCT work on fuel efficiency in 
the aviation, heavy-duty vehicle, and passenger vehicle markets is 
highlighted below. 

HEAVY-DUTY VEHICLES
While heavy-duty vehicles represent only 10% of the global 
vehicle fleet, they account for nearly half of on-road greenhouse 
gas emissions. Many countries are turning their attention to fuel 
efficiency and emission standards for HDVs. In 2017, ICCT preformed 
market analyses for heavy-duty vehicles in China and the EU, 
exploring the potential of fuel efficiency technologies to reach 
emissions targets.

TRANSPORT EMISSIONS
≈ 8.8 Gt CO2

ROAD TRANSPORT
EMISSIONS 

≈ 6.5 Gt CO2  

THE TRANSPORT SECTOR
A major contributor to global anthropogenic CO2 emissions

AVIATION ROAD MARINE HEAVY-DUTY 
VEHICLES

LIGHT-DUTY 
VEHICLES

Notes:
Global anthropogenic CO2 emissions in 2010 based on IPCC (2014).
Transport CO2 emissions in 2010 estimated by ICCT (2014) include the full fuel lifecycle, including direct emissions from combustion & upstream emissions from extraction, refining, & distribution of fuels. 
Sources:
ICCT (2014). Global Transportation Roadmap Model. Available from http://www.theicct.org/global-transportation-roadmap-model
IPCC (2014). Summary for Policymakers. Climate Change 2014, Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate 
Change [Edenhofer, O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and 
J.C. Minx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

4.6%

10.6%

73.9%

10.9%

46.5%

53.5%

GLOBAL ANTHROPOGENIC
EMISSIONS

≈ 38 Gt CO2   

LEGEND

RAIL

Transport
23% 
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77%
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KEY PUBLICATIONS:
 » Fuel-efficiency technology in European heavy-duty vehicles: Baseline and potential for  

the 2020–2030 timeframe [white paper]

 » Improved heavy-duty vehicle fuel efficiency in India: Benefits, costs and environmental impacts [report]

 » 2015-2016 Annual update to the domestic airline fuel-efficiency ranking [white paper]

 » Canada-U.S. transborder airline fuel-efficiency ranking [working paper]

 » Efficiency technology and cost assessment for U.S. 2025–2030 light-duty vehicles (white paper)
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INDIA HDV
ICCT partnered with Lawrence Berkeley 
National Laboratory to examine the potential of 
fuel-efficient technologies for new heavy-duty 
vehicles in India over the next decade. The 
final report shows that India has a substantial 
opportunity to improve HDV fuel efficiency 

by 20% to 35% using low-cost technologies. 
This work was conducted under the U.S.-India 
technical cooperation on heavy-duty vehicles 
overseen by the U.S. Department of Energy 
and by the Petroleum Conservation Research 
Association in India.

AIRLINE FUEL EFFICIENCY
ICCT published an update to its U.S. domestic 
airline fuel efficiency ranking, finding the gap 
between most efficient (Alaska, for the seventh 
year running) and least efficient airline (Virgin) 
widened to 26%. ICCT also performed its first 
transborder fuel-efficiency ranking of airlines 

flying between the U.S and Canada, finding fuel 
efficiency ranging from 12 to 32 passenger km 
per liter of fuel, depending on flight length.  Both 
rankings demonstrate there is much room for 
improvement in the sector.

Average fuel efficiency of flights between the 10 Canada-U.S. 
transborder routes

https://www.theicct.org/publications/fuel-efficiency-technology-european-heavy-duty-vehicles-baseline-and-potential-2020
https://www.theicct.org/publications/improved-heavy-duty-vehicle-fuel-efficiency-india-benefits-costs-and-environmental
https://www.theicct.org/publications/us-domestic-airline-fuel-efficiency-ranking-2015-16
https://www.theicct.org/publications/transborder-airline-fuel-efficiency-ranking
https://www.theicct.org/publications/US-2030-technology-cost-assessment


Not all regulatory agencies are 
sufficiently empowered to enforce 
compliance of the standards, 
including the authority to 
mandate recalls and impose 
punitive penalties.

Global baseline assessment of compliance 
and enforcement programs for vehicle 
emissions and energy efficiency
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COMPLIANCE AND 
ENFORCEMENT
Strong compliance and enforcement programs are vital to ensuring 
emission and fuel standards are effective and the transportation 
sector continues to innovate and work towards a cleaner 
environment. In addition to research on real-world emissions, 
ICCT released a “Global baseline assessment of compliance and 
enforcement programs for vehicle emissions and energy efficiency.” 
The study is the first to take stock of existing compliance and 
enforcement practices pertaining to emission and efficiency 
regulations in key vehicle markets. The baseline survey is intended to 
guide ICCT’s future work on compliance efforts around the globe.

KEY FINDINGS:
 » Not all regulatory agencies have sufficient legal authority to 

appropriately enforce compliance

 » Budget and resource constraints frequently hamper compliance 
and enforcement programs

 » Successful compliance and enforcement programs test vehicles 
at various stages of their useful life and put the testing burden 
on manufacturers

 » Penalties for noncompliance vary significantly across regions

 » Many programs lack transparency, making public monitoring 
and oversight difficult or impossible, and undermining public 
confidence

GLOBAL BASELINE ASSESSMENT OF
COMPLIANCE AND ENFORCEMENT 
PROGRAMS FOR VEHICLE EMISSIONS 
AND ENERGY EFFICIENCY

B E R L I N     |     B R U S S E L S     |     S A N  F R A N C I S C O     |     W A S H I N G T O N

ZIFEI YANG, RACHEL MUNCRIEF, ANUP BANDIVADEKAR

KEY PUBLICATIONS:
 » Global baseline assessment of compliance and enforcement programs for vehicle 

emissions and energy efficiency (report)

 » Shifting gears: The effects of a future decline in diesel market share on tailpipe CO2 
and NOX emissions in Europe (white paper)

 » Road tested: Comparative overview of real-world versus type-approval NOX and CO2 emissions from 
diesel cars in Europe (white paper)

https://www.theicct.org/publications/compliance-and-enforcement-global-baseline
https://www.theicct.org/publications/shifting-gears-effects-future-decline-diesel-market-share-tailpipe-co2-and-nox
https://www.theicct.org/publications/road-tested-comparative-overview-real-world-versus-type-approval-nox-and-co2-emissions
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Table ES1. Evaluation of best practices for compliance and enforcement programs in major vehicle markets.

Region/country

Best Practices

Establish 
clear legal 
authority

Avoid 
conflicts 

of interest

Obtain the 
necessary 
resources

Conduct reliable 
testing and checks 

at all stages of 
production and use

Use 
corrective 

actions

Prioritize 
data and 

information 
transparency

Create a 
roadmap 

for program 
development

Asia

China n++ n+ n+ n++ n+ n n+

India n+ n+ n+ n+ n n n+

Japan n++ n++ n+ n++ n++ n n+

South Korea n++ n++ n++ n++ n++ n+ n+

Europe

EU n n+ n+ n n+ n n+

France n+ n n+ n+ n+ n n+

Germany n+ n n+ n+ n+ n n+

UK n+ n n+ n+ n+ n+ n+

North 
America

California n++ n++ n++ n++ n++ n+ n+

Canada n+ n++ n+ n++ n n n+

Mexico n+ n+ n n n n n

U.S. n++ n++ n++ n++ n++ n+ n+

South 
America

Brazil n++ n+ n+ n n+ n n

Chile n+ n+ n+ n+ n n+ n+

n The country does not sufficiently meet any criteria for this practice. 

n + The country meets some criteria for this practice.

n ++ The country meets all criteria for this practice.

THE TRUE INITIATIVE
Heavily impacted by emissions from traffic 
and passenger vehicles, cities are now taking 
the initiative to implement their own emissions 
programs above and beyond those established at 
the national level.

As a founding member of The Real Urban 
Emissions (TRUE) Initiative, ICCT is assisting 
a growing number of cities in gathering and 
publishing transparent real-world emissions data. 
This data will support insights into what policy 
measures could prove to be effective in curbing 
emissions from road transport.

In March 2017, ICCT executive director Drew 
Kodjak joined Mayor Anne Hidalgo of Paris and 
Mayor Sadiq Khan of London to announce their 
cities will be the first to use data from the TRUE 
project to help consumers make more informed 
choices about the environmental impact of the 
cars they drive.

Members of the TRUE initiative at AirVolution with 
London Mayor Sadiq Khan, Paris Mayor Anne Hidalgo, 
and Seoul Mayor Park Won-soon.
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REAL-WORLD 
EMISSIONS
On-road emissions testing is a vital component of compliance 
and enforcement efforts needed to ensure emission standards are 
having their intended impact. Tests from the European Union reveal 
that for diesel Euro 6 vehicles tested, the average real-world level 
of nitrogen oxide emissions was 4.5 times above the Euro 6 limit 
and that the real-world vehicle fuel consumption gap in Europe is 
at all-time high. ICCT used real-world emissions data to compile a 
comparison of official and real-world fuel consumption and CO2 
values for passenger cars in Europe, the United States, China, and 
Japan. ICCT plans to expand on this work in the future.

KEY PUBLICATIONS:
 » Impacts and mitigation of excess diesel NOx emissions in 11 major vehicle markets (report, fact sheet, 

press release, webinar YouTube link)

 » Road tested: Comparative overview of real-world versus type-approval NOX and CO2 emissions from 
diesel cars in Europe (white paper)

 » From laboratory to road international: A comparison of official and real-world fuel consumption and 
CO2 values for passenger cars in Europe, the United States, China, and Japan (white paper)

 » From laboratory to road: A 2017 update of official and “real-world” fuel consumption and CO2 values for 
passenger cars in Europe (white paper)

Before 2015 and the discovery of Volkswagen’s 
use of an illegal defeat device in all of its 
diesel cars in the United States, few had 
systematically reviewed on-road NOX emissions.
Road tested: Comparative overview of real-world versus  
type-approval NOX and CO2 emissions from diesel cars in Europe

Emissions testing by ICCT staff in China using a 
portable emissions measurement system

https://www.theicct.org/publications/impacts-and-mitigation-excess-diesel-nox-emissions-11-major-vehicle-markets
https://www.theicct.org/sites/default/files/NOx Health Fact Sheet global 2post_0.pdf
https://www.theicct.org/news/nature-impacts-diesel-nox-may2017
https://youtu.be/1Shc53KqjfM
https://www.theicct.org/publications/road-tested-comparative-overview-real-world-versus-type-approval-nox-and-co2-emissions
https://www.theicct.org/publications/laboratory-road-intl
https://www.theicct.org/publications/laboratory-road-2017-update
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China

Total deaths Share of deaths by source

Annual premature deaths attributable to on-road diesel vehicle NOX emissions, 2015

EU-28

India

Rest of world*

Russia

U.S.

Japan

Brazil

Mexico

South Korea

Canada

Global

*Counts only those premature deaths resulting from NOX emissions produced in the other regions shown here.
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EUROPEAN PARLIAMENT EVENT ON REMOTE SENSING
At the end of September, the European 
Parliament hosted an event on the use of remote 
sensing of emissions. Rachel Muncrief, ICCT’s 
program director, heavy-duty vehicles and 
enforcement, presented on The Real Urban 
Emissions (TRUE) Initiative and remote sensing 
projects planned for Paris and London.

EXCESS DIESEL NOX EMISSIONS
Nitrogen oxide (NOX) emissions from diesel cars, 
trucks, and buses are a major contributor to air 
pollution-related deaths worldwide. In May, an 
ICCT study quantifying the global health and 
environmental burden of real-world excess diesel 

NOX emissions in 11 major vehicle markets was 
published in the journal Nature. The study found 
that more than 174,000 premature deaths from 
diesel vehicles could be avoided in 2040 with 
next generation vehicle emission standards.
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Electric vehicle sales are 
increasing across almost 

all markets, but are still 
disproportionately concentrated in a 

small number of major markets. In 2015, 
only 14 metropolitan areas accounted for 

almost a third of all electric vehicle sales.
Electric vehicle capitals of the world:  

What markets are leading the transition to electric?
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ELECTRIFICATION
The transition to electric vehicles has the potential to revolutionize 
the transportation industry.   

ICCT’s has taken an active role with the International Zero-Emission 
Vehicle Alliance (ZEV Alliance), a coalition of national, state and 
provincial governments who work to promote effective policies 
to expand ZEV deployment. The ZEV Alliance focused this year’s 
work on assessing the infrastructure needs for electric vehicles and 
zero-emission technologies for commercial trucks. ICCT released 
a related white paper on emerging best practices for EV charging 
infrastructure, which highlights the importance of multifaceted and 
collaborative approaches to promote the buildout of early charging 
infrastructure. Additional select activities involving the electric 
vehicle market are listed below.

France
(2017 share: 1.8%)

Germany
(2017 share: 1.6%)

Norway
(2017 share: 39.0%)

Sweden
(2017 share: 5.2%)

UK
(2017 share: 1.9%)
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Electric passenger car registrations over 12-month period in France, 
Germany, Norway, Sweden, and the UK
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18%

Other
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Rest of
world

11%

Electric 
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GLOBAL EV USE
Although use of electric vehicles is growing 
and surpassed 1 million annual sales 
worldwide in 2017, just 20 cities account 
for 40% of the global electric market. ICCT 
undertook a study these “electric vehicle 
world capitals,” to identify and highlight how 
these markets have effectively used fiscal, 
regulatory, infrastructure, local promotion 
policies together to encourage adoption of 
electric vehicles. This work reinforces and 
builds from ICCT’s comprehensive study of 
city, state, and utility actions to overcome 
barriers in the U.S.

KEY PUBLICATIONS:
 » Electric vehicle capitals of the world: What markets are leading the transition to electric? (briefing)

 » Emerging best practices for electric vehicle charging infrastructure (white paper)

 » Electric vehicle capitals of the world: What markets are leading the transition to electric? (briefing)

 » Expanding the electric vehicle market in U.S. cities (white paper).

ICCT researcher Hongyang Cui presenting at an EV 
conference in Beijing

Estimated cumulative electric vehicle sales in electric vehicle capitals, expressed as percentages of the global 
electric vehicle stock through 2016.
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https://www.theicct.org/publications/EV-capitals-of-the-world-2017
https://www.theicct.org/publications/emerging-best-practices-electric-vehicle-charging-infrastructure
https://www.theicct.org/publications/EV-capitals-of-the-world-2017
https://www.theicct.org/publications/expanding-electric-vehicle-market-us-cities
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SOOT-FREE 
TRANSPORT
Diesel exhaust is a human carcinogen and the source of 30 percent 
of global anthropogenic black carbon, a short-lived climate 
pollutant. Euro 6/VI emissions in cars, trucks, and buses when 
combined with diesel fuels containing no greater than 10 parts 
per million sulfur deliver “soot-free” emissions containing up to 
99 percent fewer black carbon and particle number emissions. 
Soot-free transport is a critical step for all countries to eliminate up 
to 500,000 premature deaths by 2050 and 0.2 degrees warming in 
the next 25 years.

National-level policies a�ecting all heavy-duty diesel vehicles
National level proposals under development

Committed
Commitment under development

Not committed

Dar es Salaam 

Santiago Buenos
Aires 

São Paulo
Johannesburg

Sydney

Manila

Jakarta

Dhaka

Bangkok

Istanbul
Casablanca

Addis Ababa
Nairobi

Abidjan
Accra

LagosBogotá

Lima
Dar es Salaam 

Santiago Buenos
Aires 

São Paulo
Johannesburg

Sydney

Manila

Jakarta

Dhaka

Bangkok

Istanbul
Casablanca

Addis Ababa
Nairobi

Abidjan
Accra

LagosBogotá

Lima

Mexico CityMexico City

Major bus manufacturers sign a commitment to make 
soot-free buses available in 20 megacities

Target cities supported by the soot-free urban bus initiative
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SPOTLIGHT ON BRAZIL
New heavy-duty vehicle emissions standards 
taking effect in Brazil in 2019 creates an 
opportunity to significantly improve air quality 
in the country’s major cities. ICCT staff supports 

efforts in the country to adopt more advanced 
vehicle emissions and fuel quality in the country, 
including the transition to soot-free buses.

KEY PUBLICATIONS
 » Euro VI for Brazil: A clear path for cleaner skies (blog)

 » Effect of P-8 standards on bus system costs in Brazil (briefing)

 » Financing the transition to soot-free urban bus fleets in 20 megacities (report)

KEY RESOURCES
 » Accelerating deployment of soot-free bus rapid transit fleets (webinar, YouTube recording)

 » LinkedIn page: https://www.linkedin.com/groups/13563730 

 » Facebook group: https://www.facebook.com/groups/sootfree/ 

The Soot-Free Urban Bus Fleets Project focuses on early 
introduction of these fuels and technologies to accelerate their 
introduction in 20 targeted megacities. Since 2015 the ICCT in 
partnership with UN Environment, Centro Mario Molina—Chile and 
C40 Cities have secured commitments in Mexico City, Santiago, Sao 
Paulo and Istanbul to shift their new bus procurements to soot-free 
engine technology.

In September, Scania, BYD, Volvo Buses and Cummins - four of 
the world’s largest bus and engine manufacturers – joined at the 
request of the ICCT to commit to make their portfolio of soot-free 
engine technology available in the same 20 targeted megacities. 
The ICCT is working to expand the industry partnership and to seek 
new commitments from financing institutions.

The work continues with the support of the Climate and Clean Air 
Coalition and the German International Climate Initiative and is 
jointly implemented with UN Environment

https://www.theicct.org/blogs/staff/euro-VI-for-brazil-a-clear-path-to-cleaner-skies
https://www.theicct.org/publications/effect-p-8-standards-bus-system-costs-brazil
https://www.theicct.org/publications/financing-transition-soot-free-urban-bus-fleets-20-megacities
https://www.theicct.org/events/clean-urban-bus-fleets-oct2017-webinar-2
https://youtu.be/T9hsZ1RG-C0
https://www.linkedin.com/groups/13563730
https://www.facebook.com/groups/sootfree/
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Roughly two thirds of 2015 
black carbon emissions 
attributable to ships in the 
Arctic were the consequence 
of consuming heavy fuel oil.

Prevalence of heavy fuel oil and black  
carbon in Arctic shipping, 2015 to 2025



MARITIME SHIPPING
Maritime shipping is a vital to the global economy. However, 
while ships can move vast quantities of goods on relatively small 
amounts of fuel, they also use the world’s dirtiest transportation 
fuels. Heavy fuel oil contains 2,600 times more sulfur than on-road 
diesel fuel, and also poses a unique spillage risk in fragile aquatic 
habitats like the Arctic. Ships and ports are already a significant 
contributor to local air pollution and associated health impacts, 
not to mention climate change; unfortunately, shipping emissions 
are on the rise. Greenhouse gas emissions from ships are projected 
to approximately double between 2015 and 2050 as international 
trade expands. Additionally, new trans-Arctic shipping routes are 
opening for longer periods of the year, a tantalizing proposition for 
countries looking for a shortcut to or from Asian, European, and 
North American markets. Although shipping’s global regulator, 
the International Maritime Organization, recently agreed to an 
historic climate agreement for international shipping, its share of air 
pollution and GHGs will continue to grow unless additional, legally 
binding policies are agreed and implemented. Select activities and 
research conducted by ICCT on shipping emissions are listed below.

CHINA
In China, ICCT is strengthening the evidence base available to 
policymakers committed to reducing air pollution in coastal areas 
through international and domestic Emission Control Areas. In 2017, 
ICCT researchers produced a ship emissions inventory for China’s 
Greater Pearl River Delta region to quantify the magnitude of 
major air pollutants from oceangoing vessels and identify the top 
contributing ship classes.
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HEAVY FUEL OIL AND BLACK CARBON
The opening of new Arctic shipping routes 
has focused attention on the danger both 
heavy fuel oil (the dirtiest transport fuel) and 
black carbon (a potent climate pollutant) pose 
to the marine environment. Spills of heavy 
fuel oil and emissions of black carbon are of 

particular concern for the Arctic. Heavy fuel 
oil breaks down slowly in cold waters, sticks to 
floating ice, and emulsifies in the water, making 
it extremely difficult to recover once spilled.  
Burning HFO also emits more black carbon than 
other marine fuels.

KEY PUBLICATIONS
 » Greenhouse gas emissions from global shipping, 2013–2015 [report]

 » Black carbon emissions and fuel use in global shipping, 2015 [report]

 » Prevalence of heavy fuel oil and black carbon in Arctic shipping, 2015 to 2025 [report]

 » Distribution of air pollution from oceangoing vessels in the Greater Pearl River Delta, 2015  
[working paper]

Black carbon emissions (tonnes) in the Arctic, 2015

https://www.theicct.org/publications/GHG-emissions-global-shipping-2013-2015
https://www.theicct.org/publications/black-carbon-emissions-global-shipping-2015
https://www.theicct.org/publications/prevalence-heavy-fuel-oil-and-black-carbon-arctic-shipping-2015-2025
https://www.theicct.org/publications/distribution-air-pollution-oceangoing-vessels-greater-pearl-river-delta-2015




Policies in both the EU and U.S. 
envision a transition over time from 
first-generation, food-based biofuels 
to alternative fuels using non-food 
feedstocks and emerging technologies 
that offer greater GHG savings.
Effective policy design for promoting  
investment in advanced alternative fuels
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LOW-CARBON FUELS 
AND BIOFUELS
Biofuels and other low-carbon alternatives have the potential to 
revolutionize the transportation sector. ICCT’s research into the 
impact of alternative fuels is informing the next-generation of 
policy. Specific research topics in 2017 included indirect emissions 
of advanced biofuel feedstocks and policy measures needed to 
support a transition to advanced low-carbon fuels.
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KEY PUBLICATIONS
 » How rapeseed and soy biodiesel drive oil palm expansion [briefing]

 » Potential greenhouse gas savings from a 2030 greenhouse gas reduction target with indirect 
emissions accounting for the European Union [working paper]

 » Effective policy design for promoting investment in advanced alternative fuels [white paper]

 » Mitigating international aviation emissions: Risks and opportunities for alternative jet fuels [white paper]

Potential contribution of alternative jet fuels to GHG emission reductions 
in international aviation

https://www.theicct.org/publications/how-rapeseed-and-soy-biodiesel-drive-oil-palm-expansion
https://www.theicct.org/publications/potential-greenhouse-gas-savings-2030-greenhouse-gas-reduction-target-indirect
https://www.theicct.org/publications/effective-policy-design-promoting-investment-advanced-alternative-fuels
https://www.theicct.org/publications/mitigating-international-aviation-emissions-risks-and-opportunities-alternative-jet
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AUDITED FINANCIALS

These 2017 financial statements have been derived from complete financial statements, which were audited by Johnson Lambert LLP.

CONSOLIDATED STATEMENTS OF FINANCIAL POSITION
December 31,

ASSETS 2017 2016

CURRENT ASSETS

 Cash and cash equivalents $    4,055,238 $     5,460,515

 Accounts and grants receivable, net 6,031,822 2,052,915

 Prepaid expenses 175,253 168,781

 Deposit 27,475 27,475

 Property and equipment, net           247,108           291,608

TOTAL ASSETS $  10,536,896 $    8,001,294

LIABILITIES AND NET ASSETS

LIABILITIES:

 Accounts payable and accrued expenses $       720,795 $       534,364

 Employee benefit plan obligations - 53,118

 Deferred rent 31,140 93,563

 Deferred revenue           176,270                       -

TOTAL LIABILITIES 928,205 681,045

NET ASSETS:  

 Unrestricted 2,550,779 3,934,843

 Temporarily restricted 7,057,912 3,385,406

 Total net assets       9,608,691       7,320,249

TOTAL LIABILITIES AND NET ASSETS $  10,536,896 $    8,001,294
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Program
Services

$7,796,215
76%

Management
and General
$1,776,807

17%

Communications
$294,197

3%

Development
$400,901

4%

2017
Expenses

These 2017 financial statements have been derived from complete financial statements, which were audited by Johnson Lambert LLP.

CONSOLIDATED STATEMENTS OF ACTIVITIES
For the years ended December 31, 2017 and 2016

 2017  2016
 Temporarily  Temporarily

REVENUE AND SUPPORT  Unrestricted  Restricted  Total  Unrestricted  Restricted  Total

 Grants and contributions  $       329,089  $    10,972,613  $     11,301,702  $                    -  $    4,065,706  $   4,065,706

 Contract income  1,224,344  -  1,224,344  517,890  -  517,890

 Interest income  7,368  -  7,368  5,374  -  5,374

 Other income              23,148                        -               23,148              12,620                        -             12,620

  1,583,949  10,972,613  12,556,562  535,884  4,065,706  4,601,590

NET ASSETS RELEASED

FROM RESTRICTION         7,300,107      (7,300,107)                          -         7,131,346        (7,131,346)                       -

TOTAL REVENUE

AND SUPPORT  8,884,056  3,672,506  12,556,562  7,667,230  (3,065,640)  4,601,590

EXPENSES

 Program services  7,796,215  -  7,796,215  7,739,731  -  7,739,731

 Supporting services:

 Management and general  1,776,807  -  1,776,807  1,212,178  -  1,212,178

 Communications  294,197  -  294,197  189,312  -  189,312

 Development           400,901                        -            400,901           369,607                        -           369,607

TOTAL EXPENSES       10,268,120                        -        10,268,120         9,510,828                        -        9,510,828

CHANGE IN NET ASSETS  (1,384,064)  3,672,506  2,288,442  (1,843,598)  (3,065,640)  (4,909,238)

NET ASSETS,

BEGINNING OF YEAR        3,934,843        3,385,406         7,320,249         5,778,441         6,451,046       12,229,487

NET ASSETS, END OF YEAR  $    2,550,779  $      7,057,912  $     9,608,691  $    3,934,843  $    3,385,406  $    7,320,249
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