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Executive Summary
Past experience suggests that the next three decades will bring dramatic
changes in the environmental laws of both developed and developing
countries. A period of less than two decades in the late twentieth century
saw developed countries such as Canada, the US, and Japan pass numerous
environmental laws, establish new regulatory bodies, and promulgate
regulations for a broad range of industrial sectors and product categories,
with resulting dramatic reduction of air and water pollution. These countries
are now turning their attention to climate change, and it is likely that a
similar pace of policy change with respect to fossil fuels and greenhouse gas
emissions will occur in the decades to come. The rate of policy change can
be expected to be even greater in developing countries, which are just
beginning to turn serious attention to pollution control. While these
countries have a great deal of catching up to do in establishing their
environmental policy regimes, it is striking that rapidly developing countries
such as China and India are increasingly matching environmental standards
of their wealthier counterparts. The pace of change will be especially rapid
to the extent that these countries “leapfrog” to match standards of the
industrialized world.
In concrete terms, attention to climate change is prompting governments to
demand greater fuel economy from motor vehicles, regulate the life cycle
emissions of transportation fuels, actively promote alternate transportation
fuels and vehicle technologies, and adopt pricing of carbon emissions across
their economies. There is every reason to anticipate that fuel and vehicle
standards in place today in the USA, Japan, and South Korea will be
regularly strengthened in years to come, and that carbon pricing regimes will
be extended with a steadily increasing price. It is thus projected that oil
demand will decrease in the US, Japan, and South Korea.
The rate of economic growth combined with historically lower
environmental standards in India and China create greater uncertainty with
respect to the implications of public policy change for petroleum
3

consumption in those countries. Although late entrants to environmental
regulation, in the last decade both China and India have matched the strictest
global standards for fuel efficiency, and they also are actively pursuing lowcarbon economic opportunities. Particularly noteworthy is China’s recent
commitment to cap its greenhouse gas emissions by 2030 at the latest. This
will not only prompt rapid policy change in China, but also provides
reassurance to developed and developing countries alike, thus increasing the
chances of an international climate treaty in late 2015.
If the international community maintains its commitment to limit climate
change to 2C, it is projected that international demand for oil will peak as
early as 2020 and decline thereafter. In this scenario, it is likely that demand
for Canada’s bitumen will experience a greater decline than light crudes due
to heavy oil’s greater cost and higher emissions, both at the point of
production and downstream combustion.
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Author’s Qualifications and Terms of Reference
1. I have a Ph.D. in political science from the University of British
Columbia, Master of Science degrees in political science and chemical
engineering from the Massachusetts Institute of Technology, and a
Bachelor of Engineering Science degree from the University of Western
Ontario. I am a Professor of Political Science at the University of British
Columbia, where I have been a faculty member since 1993. I previously
worked as a chemical engineer, and as a policy analyst for Environment
Canada and the US Congress. I have consulted for the Governments of
Alberta and Canada, the National Roundtable on Environment and
Economy, the US Congress, and the OECD.
2. I am a specialist in comparative environmental policy, with a focus for
the last decade on climate change policy. I am the author or editor of five
books and several dozen peer-reviewed journal articles and book
chapters. My research has been recognized with two Fulbright
Fellowships, a UBC Killam Faculty Research Fellowship, the Gilbert
White Fellowship at Resources for the Future, the Edward Clarence
Dyason Fellowship at Melbourne University, and the KD Srivastava
Prize from UBC Press, among others. My curriculum vitae is attached as
Appendix A.
3. I have been retained by the City of Vancouver to review the regulatory
frameworks currently in place or proposed by jurisdictions other than
Canada to limit or reduce greenhouse gas (GHG) emissions, and the
implications that such regulatory frameworks may have for Canada’s
petroleum exports generally and, more specifically, the long-term
economic feasibility of the Trans Mountain Pipeline Expansion Project
(TMEP), which is currently under review by the National Energy Board
(NEB). Trans Mountain’s application anticipates that oil shipped to the
coast via the TMEP will be exported to California, Japan, South Korea,
China, India, Singapore, and Taiwan. This report reviews existing and
5

projected public policies in the first five of these jurisdictions that have or
are likely to have implications for those countries’ oil demand.
4. I have drawn on a variety of data sources, including specialized
environmental media, national newspapers, academic literature,
government reports and websites, and reports by international agencies
and think tanks. Two sources are of particular note. The International
Energy Agency provides an online compendium of national policies and
measures for energy efficiency, alternative energy, and climate change.
Similarly, “transportpolicy.net” provides a detailed breakdown of
transportation-related measures by country. Globe International, an
organization of former legislators, has been tracking evolution of climate
change legislation and regulation since 1997, and also provides periodic
summaries of the state of national climate policies.
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Global Overview
5. At the outset, it is important to note that the 30-year economic case
for the Trans Mountain Expansion Project, while conservative in
terms of the life of a pipeline, is equivalent to several lifetimes of
environmental policy. It is thus difficult to say with certainty what
the state of environmental regulations will be in destination countries
for the next 30 years, other than to say it is inconceivable that it
would be stagnant. It is a virtual certainty that legal requirements
and regulatory standards will become more stringent over time.
6. A period of roughly two decades from 1970 to 1990 saw the passage, and
in many cases subsequent amendments, of numerous environmental
statutes and associated regulations that still form the framework for US
environmental policy today, creation of federal and state environmental
protection agencies, and dramatic reductions in air and water pollution
(Andrews, 2006). Japan and Canada experienced similarly rapid
environmental policy development over the same period (Harrison, 2011;
Suzuki, Hayashi, & Kato, 2011). In each case, the impetus for action was
a combination of high-profile environmental concerns/incidents and
increasing economic prosperity.
7. The growing level of public concern with respect to urban air quality, and
the rapidly emerging governmental response, suggests that China is
poised for a similar period of environmental policy development.
However, unlike industrialized economies which developed modern
environmental law frameworks at roughly the same time in the 1970s,
China and other developing countries are in a position to take advantage
of policy approaches and new pollution control technologies to “leap
frog” to the same level of environmental protection as their wealthier
counterparts. As discussed below, there is evidence that developing
Asian economies are not only willing to match OECD countries’
environmental standards with respect to the transportation sector, but
potentially to surpass them in aggressively pursuing alternative energy
sources and vehicle technologies.
8. Developed and developing countries alike will be more inclined to pursue
aggressive measures to address the global challenge of climate change if
there is international agreement on a successor to the Kyoto Protocol in
Paris in the fall of 2015. Already, it is promising that the US and China
7

reached agreement on climate action targets in 2014, and that COP20 in
Lima in December 2014 for the first time yielded agreement that both
developed and developing countries will offer commitments to limit their
emissions. Any projection of the implications of current, or even
currently planned, policies to reduce greenhouse gas emissions thus could
easily be overtaken by stronger commitments within a year. The
International Energy Agency (IEA) has modeled national and global
emissions consistent with limiting climate change to the internationallyagreed target of 2C, which would entail peaking CO2 concentration in
the atmosphere at 450 ppm. Underscoring the potential impacts of
international action on Canada’s exports, this “450 ppm scenario” finds
that global oil consumption would need to peak as early as 2020 and
decline thereafter, with projected demand in 2035 13% lower than in
2011.
9. As countries move to reduce their greenhouse gas emissions, reduction of
petroleum demand is expected to be especially great for fossil fuel
sources, such as Canada’s oil sands, that are more costly, more
emissions-intensive to recover, and more emissions intensive at the point
of combustion. A recent analysis by McGlade and Ekins (2015) finds that
although one third of the world’s known oil reserves are “unburnable” to
limit climate change to 2C, 75% of Canada’s economically-viable oil
reserves, and 85% of its bitumen reserves would be uneconomic to
develop. Gordon et al (2015) report that bitumen from Canada’s oil sands
can result in up to 45% more emissions at the point of combustion. A
clear implication of these two studies is that aggressive policies to limit
greenhouse gas emissions adopted by the countries to which Canada
exports could dramatically reduce demand for Canada’s oil.
10.Different policies will affect import demand with varying degrees of
directness and stringency. Given the dominant use of oil in
transportation, the analysis here will focus on transportation-related
policies, though even within that category there is potential for more or
less direct impacts on the markets for bitumen from the TMEP. The
policies with the most direct impacts are fuel standards that either
prohibit or deter sale of fuels with highly carbon-intensive production,
such as Canada’s oil sands. More indirectly, policies that regulate or tax
vehicle greenhouse gas emissions will decrease demand for all forms of
oil, including oil sands. However, such policies may have a
disproportionate impact on Canada’s exports, since reduced demand
8

could be more readily met with less-costly conventional oil sources.
Similarly, government efforts to develop alternative fuels, alternative
vehicle technologies, and even public transit can be expected to constrain
demand for oil. Finally, broadly applied carbon pricing policies, such as
emissions trading and carbon taxes, have the potential to reduce demand
for all fossil fuels. However, the fact that a policy has an indirect impact
does not necessarily mean that it will have less impact; a high carbon
price could have a greater impact on oil consumption than a weak
standard for tailpipe CO2 emissions.
11.A question that has received increasing attention is whether governments
can employ either policies such as low carbon fuel standards that extend
their reach beyond the borders of the jurisdiction in question, or “border
tax adjustments” (tariffs) to protect domestic products or processes from
competitive disadvantage relative to imports from countries that do not
have equally strong measures in place to reduce greenhouse gas
emissions. A growing number of legal scholars have argued that welldesigned border measures could be sustained by the World Trade
Organization (Charnovitz 2002, Epps and Green 2010, Pauwelyn 2013,
Low et al., 2012). The potential impact of border taxes on Canadian
imports will, of course, depend on the comparative stringency of
Canada’s regulation of greenhouse gas emissions from oil production and
transport. However, the effect of border taxes in destination countries
could be significant in decreasing the competitiveness of Canada’s
relatively carbon-intensive oil exports.
12.The remainder of this section considers global trends and comparisons.
Thereafter, the report reviews relevant policies in specific jurisdictions:
California, Japan, South Korea, China, and India.
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Global Comparisons
13.Recent comparisons of global climate and energy policies find there
has been exponential growth of policy development in both
developed and developing countries. With respect to transportation
fuels, this is evident in a roughly 50% tightening of fuel economy
limits in the decade from 2015 to 2025, with a very high degree of
convergence between developed and rapidly developing country
standards. Policies already announced have the potential to reduce
fuel consumption in industrialized countries, while further
strengthening of transportation policies in response to international
climate agreements and national commitments could yield reductions
even in rapidly growing markets in China and India.
14.Globe International, a non-partisan organization of former
parliamentarians committed to sustainable development from over 80
countries, has been tracking evolution of climate change legislation and
regulation since 1997. Over that period, there has been exponential
growth in the stock of climate laws, from 40 in 1997 to 500 in 2013.
Moreover, momentum in legislative activity has recently shifted from
developed countries to developing and emerging economies (Nachmany
et al., 2014).
15.Recent IEA reports offer insight into both the types of policies that might
be expected in response to an international climate treaty that limits
climate change to 2C, and the implications of those policies for demand
for fossil fuels by particular countries or regions. The ambition of such
policies far exceeds anything in place today, suggesting potential for
dramatic policy change over the next three decades. For instance, the
IEA’s 450 ppm/2C (see paragraph 8, above) scenario assumes 2035
carbon prices of $100/tonne CO2eq in China, and $125/tonne in the US,
Japan, and South Korea. In addition, stabilization of climate change at 2C
“necessitates a shift to low-carbon fuels in the transport sector, as vehicle
fuel-economy improvements alone will not lead to the steep emissions
reductions required. … High expectations rest on the deployment of
electric and plug-in hybrid vehicles” (IEA, 2013). In the medium term,
IEA assumes motor vehicle greenhouse gas emissions of 60 g CO2/km
by 2035, a level that is only about half the 2020 emissions targets for
Japan and the EU. Adoption of this slate of policies would have
significant implications for global oil imports. The IEA projects that oil
10

imports would be lower in 2035 by 3.6 million bbl/day for China, 2
million bbl/day for the EU, 1.3 million bbl/day for the USA, and 1
million bbl/day for India (IEA, 2013).
16.Analysis of transportation technologies suggests that such reductions are
feasible, but demand significant policy change. The Global Fuel
Economy Initiative (GFEI), a research organization whose members
include the International Energy Agency and the United Nations
Environment Program, tracks transportation fuel-economy policies and
performance internationally, and provides practical support for countries
in strengthening their fuel economy policies. GFEI has set a target to
reduce new car fuel consumption globally by 50% relative to 2005 by
2030, a target also embraced by the UN High Level Panel on the Post2015 Development Agenda. The US National Academy of Science
projects that by 2050 internal combustion engines could achieve fuel
economy between 2.0 and 2.5 L/100 km, three to four times more fuelefficient than the current 2015 US standard, based on “aggressive
extension of technologies already available on the market.” Moreover,
the fleet average fuel use could be further reduced to 1.0 to 1.5 L/100 km,
through greater reliance on non-petroleum fuels, including biofuels,
compressed natural gas, battery-electric vehicles, and fuel cells (Global
Fuel Economy Initiative, 2014). GFEI projects that electric- and fuel cellpowered vehicles, which do not rely on oil, will be price-competitive
with conventional oil-driven vehicles sometime between 2030 and 2040,
within the life of the TMEP.
17.Table 1 summarizes the most recent fuel economy standards for
passenger vehicles adopted by the US, China, South Korea, Japan, and
India. The graphical presentation of this data in Figure 1 reveals two
striking features. First, there is a significant trend in more demanding
standards, with a roughly 50% tightening of fuel economy limits in the
decade from 2015 to 2025. Second, there has been a high degree of
convergence. Although unlike the US and Japan, South Korea, China,
and India do not have decades of experience with regulation of vehicle
fuel economy, in adopting their first fuel economy standards in the last
decade, they matched the most demanding standards among OECD
countries. This has been, and is likely to continue to be, facilitated by two
factors. Global trade means that vehicles intended for sale in countries
with world-leading regulatory standards often originate in other
countries, including those in the developing world. When local
11

manufacturers are already producing state-of-the-art clean vehicles, it is
easier for the home jurisdiction to establish similar regulatory mandates
within its own jurisdiction. Second, international organizations, such as
the Global Fuel Economic Initiative, actively facilitate transfer of
regulatory expertise, as discussed below in the cases of China and India.
18.Regulatory stringency is also advancing for heavy-duty vehicles, which
tend to contribute a greater share of transportation fuel use and emissions
in developing countries. As discussed in greater detail below, Japan
adopted the first heavy duty vehicle fuel economy standards in 2005,
setting a deadline for 2015. The US followed in 2011 with standards that
will be phased in between 2014 and 2018. China followed in 2012. All
three jurisdictions are now engaged in development of stricter standards
for freight vehicles. GFEI projects that adoption of standards that rely on
already available technologies could stabilize heavy duty vehicle
emissions globally by 2020 to 2025 and yield emissions (and fuel
consumption) reductions thereafter (Global Fuel Economy Initiative,
2014)
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Table 1 – Comparison of National Fuel Economy Standards
Country
USA

Target
Year
2016

USA

2025

Japan

2015

Japan

2020

South
Korea

2015

China

2015

China

2020

India

2016

India

2021

Standard
Type
Corporate
avg, cars +
light
trucks
Corporate
avg, cars +
light
trucks
Corporate
avg, cars
Corporate
avg, cars
Corporate
avg, cars +
SUVs
Classbased +
corporate
avg, cars +
SUVs
Classbased +
corporate
avg, cars +
SUVs
Corporate
average,
cars
Corporate
average,
cars

km/L

g CO2/km

L/100km

34.1 mpg
14.5
km/L*

250 g/mi
6.9
158 g/km*

49.1 mpg
29.9
km/L*

165 g/mi
3.3
104 g/km*

16.8

106*

6.9

20.3

114*

4.9*

17

140

5.9*

14.5*

160

6.9

20.0*

116

5

17.8*

130

5.6*

20.4

113

4.9*

Source: GFEI, 2014. India updated reflecting final standard adopted in 2014.
Items marked by an asterisk (*) are the author’s calculations based on data in
other columns.
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Figure 1 - Corporate average fuel economy limits for passenger vehicles
(L/100km)
8
7
6
USA

5

Japan

4

South Korea

3

China

2

India

1
0
2014

2016

2018

2020

2022

2024

2026

14

USA
19.California is a global leader in addressing greenhouse gas emissions.
The state pioneered regulation of GHG emissions from motor
vehicles, low carbon fuel standards, and aggressive mandates for
production and sale of zero emission vehicles. In 2015, it became the
first jurisdiction to extend its cap-and-trade program to
transportation fuels. Oil consumption declined by 20% from 2002 to
2014, and it is projected to decline a further 9 to 13% by 2020.
Nondiscretionary mandates for regulators to achieve legislative
emissions targets can be expected to yield continually more stringent
standards and continually declining demand for oil.
Targets
20.Since the United States, like Canada, is a federal system, economic
activity in the state of California is potentially subject to both state and
national policies. In the case of climate and transportation-related
policies, there is significant overlap and, indeed, interactions between the
two orders of government.
21.The US climate target, adopted at COP15 in Copenhagen, was to reduce
US greenhouse gas emissions to 17% below 2005 levels by 2020.
However, in November 2014, President Obama signed a US-China
climate agreement in which the US stated its intent to further reduce
emissions, to 26 to 28% below the same 2005 basement by 2025.
Announcement of a non-binding target by a President facing a hostile
Congress prompts obvious questions of credibility. However, the new US
target, like the previous Copenhagen one, is reinforced by an unusual
confluence of features of the US Presidential system of government.
22.When the Congress passed and the President signed ambitious
environmental statutes, such as the US Clean Air Act, in the 1970s,
Congress delegated significant regulatory authority to the executive
branch (typically exercised by the Administrator of the EPA, who is
appointed by the President). Indeed, the non-discretionary regulatory
mandates of the US Clean Air Act, reinforced by citizen suit provisions
that authorize citizens to sue the EPA Administrator for failure to meet
those mandates, effectively require various regulatory actions. For
15

instance, once the EPA administrator makes a determination that a
pollutant “endangers” public health or welfare, it sets in motion various
actions to control emissions from mobile and stationary sources. EPA’s
publication in 2009 of an “endangerment finding” for greenhouse gases
thus triggered emission standards for motor vehicles and regulation of the
electricity and other sectors. It is ironic, given the multiple veto points of
the US legislative system, that it has been impossible for even a hostile
Congress to prevent adoption of executive actions under the mandate of
Congress 45 years ago.
23.In sum, the Administration has ample authority to regulate US sources of
greenhouse gases and it has begun to exercise that authority with a series
of regulations concerning motor vehicle emissions and proposed
standards for the electricity generation sector. Although the
Administration has not yet unveiled its plan to meet the 2025 target, it
has conceded that additional regulatory measures will be required beyond
the mobile source standards already adopted and the draft power plant
regulations released in 2014. New standards for heavy-duty vehicles
already under development present an obvious next step.1
24.The state of California historically has led US states, and often the
federal government, in environmental policy. That dynamic has clearly
emerged once again with respect to climate change. California has been a
first mover in pressing the federal government on vehicle GHG emissions
and pioneered new approaches, including a low carbon fuel standard and
(starting in 2015) inclusion of transportation fuels in an emissions trading
system. In 2006, California passed Assembly Bill 32 (AB32), also known
as the Global Warming Solutions Act, which requires that the state
reduce its greenhouse gas emissions to approximately 15% below 1990
levels by 2020, and 80% below 1990 by 2050. In pursuit of the longerterm goal, in April 2015 Governor Brown directed state officials to
devise additional strategies to achieve a target of a 40% reduction below
1990 levels by 2030. With transportation accounting for 40% of
California’s greenhouse gas emissions, policies to curb petroleum
consumption have been and will continue to be central to California’s
emission control strategies.

1

Emily Holden and Evan Lehmann, US-China Climate Deal Will Create Some Stormy Political Weather,
E&E News, 13 November 2014.
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Fuel Economy and GHG Emissions from Motor Vehicles
25.The US has established standards for corporate-average fuel economy
and greenhouse gas emissions to 2025, which are the most demanding
international standards on record to date. The impetus for amendment of
the US fuel economy standards after decades came from California. In
recognition of California’s more severe air quality challenges and
longstanding leadership in regulating motor vehicle emissions, the US
Clean Air Act allows that California can depart from national standards
in establishing its own state-level emissions standards for motor vehicles
with approval from the US EPA. Although the Act grants that authority
only to California, it does allow that other states can choose to adopt
either California or federal standards. This legislative framework
provides a mechanism for both leadership by the greenest of the US’s
state governments and for diffusion of California’s initiatives to other
states and, ultimately, the national level. The frequency with which this
phenomenon has occurred has led academics to coin the term, the
“California effect” (Vogel, 1995).
26.As in the past, the California effect played out with respect to regulation
of greenhouse gas emissions from motor vehicles. In 2002, California
passed the Pavley Global Warming Bill, which called on the California
Air Resources Board to set tailpipe standards for greenhouse gases. The
standards were announced in 2004, and 15 other states committed to
match California’s limits even before they approved by the EPA.
Diffusion to other states became a moot point in 2009, however, when
President Obama announced that his administration would adopt a new
fuel economy and GHG emission standard that effectively applied the
California standards nationally.
27.In 2010, the US established new corporate average fuel economy
standards and for the first time CO2 standards for passenger vehicles and
light trucks.2 The standards were phased in from 2012 to 2016, at which
point fuel economy would be 29% higher and CO2 emissions 26% less
than in 2009. In 2012, the US established follow-on standards for 2017
to 2025, to achieve an additional 45% increase in fuel economy and 35%
reduction in greenhouse gas emissions. US national passenger vehicle
http://transportpolicy.net/index.php?title=US:_Lightduty:_Fuel_Economy_and_GHG
2
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standards are summarized below. The combined effect of these standards
is to essentially double new-car fuel economy and halve CO2 emissions
from 2009 to 2025.
2009 fleet
performance
26.4

Passenger Vehicle/light
truck avg fuel economy,
mpg
Passenger Vehicle/light 337
truck avg CO2/mile

2016

2025

34.1

49.6

250

163

28.In 2011, the US also adopted the first-ever fuel economy and CO2
emissions standards for heavy-duty vehicles. The regulations take effect
in 2014 with increasingly stringent standards to 2017, at which point
emissions will have been reduced from 2 to 23% relative to 2010,
depending on the class of vehicle.3 The US EPA is currently engaged in
consultations with respect to phase 2 standards for heavy-duty vehicles,
which can be expected to further improve fuel economy for 2018 and
later model years.
29.It is noteworthy that the IEA’s 450 ppm/2C policy scenario suggests that
significant additional tightening of both the passenger/light truck and
heavy duty vehicles will be required to limit global warming to 2C. The
IEA’s 450 ppm policy scenario assumes 96 g CO2/mi for light vehicles
by 2035, and 45% more efficient freight vehicles.
30.Although California now harmonizes its GHG emissions standards with
the federal government, the state Air Resources Board in 2008 did adopt
a Heavy Duty Vehicle Greenhouse Gas Emissions Reduction Regulation,
which requires that long haul truckers undertake measures to improve
fuel economy including installing aerodynamic devices and fuel-efficient
tires on their trailers.4

http://transportpolicy.net/index.php?title=US:_Heavyduty:_Fuel_Consumption_and_GHG
4 http://www.arb.ca.gov/msprog/truckstop/trailers/ttghg_regorder.pdf
3
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Renewable/Low Carbon Fuels standards
31.Traditionally, fuel standards have included limits on contaminants such
as sulphur or lead to address local air quality. However, in the last decade
a new form of fuel standards have emerged designed to reduce
greenhouse gas emissions.
32.The US first adopted a renewable fuel standard (“RFS1”) to promote
biofuels in 2005, but significant amendments were undertaken in
response to the 2007 Energy Independence and Security Act. “RFS2”
establishes target volumes of various kinds of biofuels. It does not
directly limit or discourage blending of unconventional oil, such as that
derived from Canada’s bitumen. However, the mandate to increase
biofuels will reduce consumption of all forms of petroleum, including
bitumen.5
33.The California Low Carbon Fuel Standard (LCFS), adopted in 2009, is
the first fuel standard globally to limit carbon emissions from
transportation fuels on a “well to wheels” (or “seed to wheels”) basis.
The regulation establishes carbon-intensity scores for various
transportation fuels, with lower scores for biofuels and higher scores for
unconventional oil, such as that derived from tar sands. Retailers are
mandated to meet a schedule for declining carbon intensity to achieve a
10% reduction by 2020. The LCFS allows fuel retailers flexibility, for
instance to offset higher-intensity petroleum with lower-intensity
biofuels, but the combination of higher scores for Alberta’s bitumen
(with three or more times greater production-related emissions than many
conventional crudes)6 and the mandate to reduce carbon-intensity of the
blend over time will tend to deter reliance on higher-intensity sources
such as Canada’s bitumen. Following the mandate of AB32 to achieve an
80% reduction below 1990 emissions by 2050, California is planning for
deeper reductions in carbon intensity of transportation fuels after 2020,
but has not yet set the next phase targets.7
http://www.epa.gov/otaq/renewablefuels/420f10007.pdf
A schedule for different fuels can be found on p. 68 of the following rule:
http://www.arb.ca.gov/fuels/lcfs/CleanFinalRegOrder112612.pdf
7 Anne C. Mulkern, “Calif.’s pioneering low-carbon fuels rule could see multiple
changes,” Climate Wire, 12 March 2014.
5
6

19

To that end, it is noteworthy that a 2015 report found that the carbon
intensity of different petroleum sources extends beyond the production
stage to the transportation, refining, and combustion stages. For instance,
the authors report that refined oil from Canada’s oil sands has
combustion emissions 40 to 45% higher than several convention crude oil
sources. In other words, the more of the life cycle that is considered, the
greater the differences between Canada’s bitumen and conventional
crude oil sources. The authors report that Canada’s bitumen yields life
cycle emissions of between 720 and 810 kg CO2eq/bbl, compared to many
conventional crude oils with life cycle emissions below 500 kg CO2eq/bbl.
To the extent that the assumptions underlying California’s low carbon
fuel standard reflect these further differences, the competitiveness of
Canada’s bitumen will be even more negatively affected relative to
conventional oil sources (Gordon et al., 2015).
34.The California LCFS’ mandate on carbon intensity of fuels regardless of
their origin prompted legal challenges from farmers, oil companies, and
other state governments, arguing that the bill violated the US
constitution’s commerce clause. However, the standard was upheld in
2013 by a US Appeals Court and in 2014 the Supreme Court denied
leave to appeal.8 The stage is thus set for California’s approach to be
mimicked by other states, many of which had previously indicated their
intention to adopt low carbon fuel standards. Oregon, Washington, and
Massachusetts are now moving to follow California’s lead.9
Policies to advance Zero Emission Vehicles
35.California has once again led the US in pressing for development of
alternatives to the internal combustion engine, dubbed “zero emission
vehicles” (ZEVs) in state policy. California Executive Order B-16-2012
set a target of 1.5 million ZEVs on California’s roadways by 2025. The
2013 ZEV action plan establishes minimum proportions of ZEVs in the
new vehicle fleet from 2018 to 2025, ramping to 22% in 2025 (including
up to 6% “transitional ZEV”).10 California also provides rebates of up to
Jeremy P. Jacobs, “Supreme court won’t hear appeal of Calif. fuels standard,”
Greenwire, 30 June 2014.
9 Colin Sullivan, “Top enviro official says Mass. is moving forward on clean fuels for
Northeast,” Energy Wire, 15 September 2014; Tiffany Stecker, “Biofuels groups fault
Northwest states’ plans for low carbon standard,” Greenwire, 11 November 2014.
10 http://transportpolicy.net/index.php?title=California:_ZEV
8
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$2500 for plug-in electric and ZEVs,11 and in September 2014 Governor
Brown signed a package of new laws to promote ZEVs. Senate Bill 1275,
the Charge Ahead California Initiative, seeks to increase the number of
ZEV from the current 100,000 to 1 million by 2023.12 Senate Bill 1204
funds development of zero or near-zero trucks and buses. Assembly Bill
1721 and Assembly Bill 2013 create preferential access for ZEVs in
HOV lanes (highly valuable on congested California freeways).
Assembly Bill 2565 mandates that landlords allow renters to install
charging stations.

Fiscal and other measures
36.The federal government provides a variety of tax credits for fuel cells and
plug-in electric vehicles, subsidies for biofuels, and Department of
Energy loans for advanced vehicle manufacturing.13 The US federal
government also requires labeling of new vehicle fuel economy, and in
2013 revised its labeling rules to include rankings for fuel economy and
GHG emissions.

Carbon Pricing
37.California is again leading the US in carbon pricing, having established a
cap and trade program in partnership with the Canadian province of
Quebec. In the first seven auctions the price was consistent around
$10/tonne CO2. Initially, California’s emissions trading system followed
the lead of other jurisdictions in applying caps only to large stationary
sources. However, in 2015, California and Quebec became the first
jurisdictions to extend their cap-and-trade scheme to transportation fuels,
a potential model for other emissions trading systems. The resulting price
incentive will apply in addition to the various regulatory measures
Anne C. Mulkern,” Waiting list forms for Calif. green car rebates,” Climate Wire, 31
March 2014.
12 Anne C. Mulkern, “Bill accelerating push to 1M electric cars becomes law,”
Greenwire, 22 September 2014.
13 A list of transportation-related measures can be found in IEA’s climate change
“policies and measures” for the US:
http://www.iea.org/policiesandmeasures/climatechange/
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concerned vehicle fuel economy and fuel carbon intensity discussed
above.
38.As noted above, Gordon et al (2015) report that heavy oil derived from
Canada’s oil sands not only has higher production emissions but also
higher combustion emissions per barrel. This is because the mix of oil
products derived from heavier crudes typically has a greater proportion of
more carbon-intensive fuel products. The implication is that carbon
pricing, whether via cap and trade or a carbon tax, in a destination
jurisdiction will not only deter oil consumption from all sources, but
disproportionately impact demand for Canada’s bitumen.

Impact
39.In 2014, Bloomberg New Energy Finance released projections of the
impact of this suite of federal and state policies on oil demand in
California, concluding that in the six-year period from 2014 to 2020,
demand would fall by 9 to 13%, even as the state’s population grew from
38 million (2012) to 40.6 million and vehicle miles travelled increased
from 350 to 400 billion. The fact that oil demand in California has
already declined by 20% from 2002 to 2014 adds to the credibility of this
estimate.14 Bloomberg projected the greatest impact from federal fuel
economy standards, the state’s ZEV mandates, and the low carbon fuel
standards. The analysis did not include the extension of the California
cap and trade program to transportation fuels, which would be expected
to yield further, if more modest, reductions via a gasoline price increase
of approximately $0.10 per gallon. Nor did it include projections for
continued tightening of each of these policies post-2020, which can be
expected based on both the national 2025 target and California’s longer
term goals in AB32.

Anne C. Mulkern, “U.S., state rules seen forcing 13% plunge in Calif. fuel use by
2020,” Greenwire, 18 March 2014.
14
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Japan
40.The closure of nuclear reactors in response to the Fukushima
disaster has prompted Japan to rethink its greenhouse gas emissions
targets. However, this reduced ambition applies only to the
electricity sector and is not evident with respect to the motor vehicle
sector and transportation-related emissions, where Japan’s green
innovation-oriented industrial policy and environmental goals
remain tightly linked and mutually supportive. Japan continues to
tighten its fuel economy standards, which are reinforced by a host of
fiscal measures, incentives for development of electric vehicles, and
investments in transit and urban design to promote alternative
modes of transport. These measures are expected to yield a decline in
petroleum consumption.
Targets
41.As host of the third Conference of the Parties to the Framework
Convention on Climate Change (COP3), which yielded the Kyoto
Protocol, Japan was quick to ratify the treaty and also to ensure
compliance with its obligation to reduce its GHG emissions to 14%
below 1990 levels by 2008 to 2012. As the end of that period
approached, Japan proposed a new target to reach a 25% cut below 1990
by 2020. However, the 2011 Fukushima nuclear disaster, which resulted
in closure of some 50 nuclear power plants in Japan, prompted a revised
medium-term target. Japan’s current pledge, announced at COP19 in
Warsaw, is a 3.8% reduction below 2005 levels by 2020, equivalent to a
3.1% increase above the 1990 baseline.
42.What are the implications of this relaxation of ambition for Japan’s oil
consumption, virtually all of which is imported? Achievement of Japan’s
climate targets historically has rested on two pillars: increased energy
efficiency and expansion of nuclear power (Schreurs, 2014). The closure
of nuclear power plants directly affects the latter (though the Abe
government is now proposing to begin reopening of nuclear plants), but
not the former. Japan’s push for energy efficiency dates to the OPEC oil
crisis of the 1970s, and is integral to its industrial strategy, which
advances competitive advantage and energy security via leading edge
pollution control and energy efficiency. Since 1998, this has been
reinforced by the “top runner” approach (under the auspices of the 1976
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Law Concerning the Rational Use of Energy), in which the leading
product in each category, including motor vehicles, is identified every
few years and that level of performance is then demanded of all
manufacturers.
43.While the nuclear disaster has prompted a shift toward fossil fuels in
Japan’s electricity sector, with corresponding emissions increases, there
is no indication of a change of course with respect to oil consumption and
transportation emissions. Japan’s push for greater vehicle fuel economy
simultaneously advances Japan’s climate goals, its energy security, and
the competitiveness of its economically important automobile
manufacturing sector.

Vehicle Emissions Standards
44.The coincidence of new pollution control targets for motor vehicle in the
US’ 1970 Clean Air Act Amendments, Japan’s own shift in attention to
pollution from the transport sector in the early 1970s, and the emergence
of the Japanese auto manufacturing sector yielded a compatible
environmental and industrial strategy in which Japan has for decades
been a leader in both environmental policy targets for the auto industry
and vehicle performance (Suzuki et al., 2011). This leadership has
benefited not only air quality in Japan, but also other countries, which
have been able to build on Japan’s policy standards and resulting vehicle
performance. Although this leadership was original focused on
conventional pollutants, such as CO, NOx, and particulates, since 2000
Japan has also been at the leading edge with respect to fuel economy and
development of alternatives to the fossil fuel-dependent international
combustion engine. This is reinforced by the “top runner” regulatory
approach, as well as the 2010 Next Generation Vehicle Strategy, which
set a target that “next generation vehicles” (hybrid, electric, fuel cell,
plug-in hybrid, clean diesel, and natural gas) will comprise achieve 50 to
70% of new vehicle sales by 2030 (Maruyama, 2014).
45.Japan has regulated fuel economy since 1979, with regular revisions of
its standards that have continually raised the bar for auto industry
performance. Table 2 reveals progress in standards for cars (accompanied
by standards for light trucks typically about 1 km/L less demanding). The
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pace of change is striking. Japan’s 2015 standards demanded a 23.5%
improvement in fuel economy relative to 2010, followed by the 2020
standard which demanded a further 21% relative to 2015 (Mahlia, Saidur,
Memon, Zulkifli, & Masjuki, 2010). Japan’s standards have since been
overtaken by the US passenger vehicle standards for 2025, leading
industry observers to anticipate that more stringent post-2020 standards
will soon be forthcoming.
Table 2: Japanese passenger vehicle fuel economy standards, km/L
1995
12.3 km/L

2010
15.5 km/L

2015
16.8 km/L

2020
20.3 km/L

46.Japan adopted the first regulatory program for medium and heavy duty
vehicles in 2005, which will see fuel economy standards for trucks (7.1
km/L) and buses (6.3 km/L) fully in force in 2015.

Fiscal and Other Measures
47.Japan’s regulatory standards and “next generation” vehicle targets are
complemented by a complicated scheme of tax incentives and subsidies.
Japanese vehicles are taxed at every point in the life cycle, from initial
purchase to licensing to fuel purchase. At each of these stages, tax rates
are roughly aligned with fuel economy to discourage purchase and
operation of less fuel-efficient vehicles (Maruyama, 2014). For instance,
next generation vehicles and internal combustion vehicles that perform
20% above the 2015 standard qualify for tax reductions, exemption from
the tonnage tax initially and a 50% discount at the time of the 2nd
inspection, exemption from the acquisition tax, and a 50% reduction from
the vehicle property tax. (Kuramochi, 2014) The tax system not only
provides financial incentives for consumers but also manufacturers, who
in the past have met regulatory requirements several years early, thus
ensuring that consumers qualify for subsidies or tax concessions for their
vehicles (Alhulail & Takeuchi, 2014).
48.Since 2004, Japan has provided consumers with additional information
about vehicle fuel economy, and thus opportunities for fuel savings, via a
mandatory labeling scheme that identifies vehicles performing 5%, 10%,
and 20% above national standards (Mahlia et al., 2010).
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49.Finally, Japan is pursuing a variety of complementary policies to ensure
that future electric vehicles will be powered by renewable energy,
including via a successful feed-in tariff, the proceeds of which are
directed (among other projects) to electric and fuel cell vehicle
development (Kuramochi, 2014). The Low Carbon Planning: Act on
Promotion of Low Carbon Cities is investing in measures such as rail and
other transit, infrastructure for electric vehicle charging, transit-oriented
community planning, road pricing and parking charges (Schreurs, 2014;
Suzuki et al., 2011)
Carbon Pricing
50.Broad-based carbon pricing has potential to reinforce transportationspecific policies. In 2012, Japan’s Tax Reform Act established a carbon
tax on petroleum and coal, two fuels already covered by existing excise
taxes (Kuramochi, 2014). The tax is being gradually increased from
JPY95/tonne CO2 in 2012 to JPY289/tonne CO2 (or just under
US$3/tonne) in 2016. The level is thus relatively low at present and thus
would be expected to have relatively minor impacts on petroleum
consumption, but the potential is there for further increases in the tax rate
in order to achieve Japan’s stated goals for greenhouse gas emissions and
reduction of reliance on imported oil. In additional, revenues – expected
to reach $2.6 billion/year in 2016, are earmarked for investments in
renewable energy, including next generation vehicle battery
development.
51.Since 2007, the Tokyo Metropolitan Government has operated a cap and
trade program that covers some 1400 facilities (1100 buildings, 300
factories) (Kuramochi, 2014). The Tokyo emissions trading system does
not cover transport fuels, but in future could follow the example of
California in extending coverage to these sources.
Impacts
52.The slate of Japanese policies to reduce petroleum consumption by motor
vehicles is already having significant impact. Hybrid vehicles were
already 19% of the Japanese passenger vehicle fleet in 2012, allowing
Japan to surpass its fuel economy targets for 2015 several years early and
indeed to approach the 2020 target (Global Fuel Economy Initiative,
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2014). GHG emissions from passenger vehicles increased from 1990 to
2002 but since then have been trending downward, reflecting the impact
of more fuel efficient conventional vehicles and growing numbers of
hybrids (Suzuki et al., 2011). GHG emissions from freight vehicles have
been in decline since 1990. Given continually tightening fuel economy
standards, regulations and fiscal policies encouraging development of
electric and fuel cell alternatives to the internal combustion engine, and
concerted efforts to rethink urban design and mass transit, it is likely that
Japan will see continued decline in reliance on petroleum imports for its
transportation sector.

27

South Korea
53.South Korea has adopted ambitious greenhouse gas emissions and
energy efficiency targets. As in the case of Japan, these broad goals
are reinforced not only by specific regulations, but also by an
industrial strategy that seeks to reduce reliance on imported fuels
and to establish comparative advantage in exports based on low
carbon innovation, including for the motor vehicle sector. South
Korea’s oil consumption was relatively stable in the first decade of
the 21st century, and is projected to decline in coming decades.
Targets
54.South Korea has demonstrated leadership in Asia on both climate change
broadly and transportation emissions more specifically.
 The government has committed to spending 2% of national GDP on
the transition to a low carbon economy (Nachmany et al., 2014).
 The National Strategy for Green Growth, 2009-2030, seeks increased
energy independence through reduced reliance on imported fossil
fuels. This was translated into law via the Framework Act on Low
Carbon, Green Growth in 2010. The national goals include a 27 to
30% reduction below the 2005 business as usual projection for 2030
(consistent with South Korea’s 2009 Copenhagen target to reduce
emissions 30% below what emissions would be in 2020 under a
business as usual scenario) and matching the energy efficiency
performance of OECD countries.15
 The first National Energy Master Plan, for 2008 to 2030, set
complementary goals to reduce energy intensity by 47% relative to
2006 by 2030 and to reduce dependence on oil imports by 2030 by
33%.
 The 5-yr growth plan for 2009-2013 included some 600 projects
related to green growth.
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IEA, climate change Policy and Measures database.
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 The 2009 Sustainable Transportation Logistics Development Act,
amended in 2013, directs state and local authorities to develop 10-yr
implementation plans to reduce GHG emissions from transportation
consistent with national targets concerning mass transit, traffic
management, and promotion of carbon-free transportation options
(Nachmany et al., 2014).
Fuel Economy and Transport GHG Measures
55.South Korea first adopted fuel economy standards in 2005, setting
“Average Fuel Economy” targets of 12.4 km/L for vehicles with engines
larger than 1.5L and 9.6 km/L for those with smaller engines.
Compliance was mandated by 2006 for domestic vehicles and 2009 for
imports.16 The 2009 “Framework Act” (noted above) established a
requirement that all new passenger cars and SUVs (i.e., rather than the
corporate fleet average) must meet a fuel economy/GHG emission target
of 17 km/L, equivalent to 140 gCO2/km, by 2015. The 2012 fleet average
of 152 gCO2/km was well on the way to the 2015 target (Global Fuel
Economy Initiative, 2014). The OECD-sponsored Global Fuel Economy
Initiative anticipates that new targets for 2020 will be broadly aligned
with EU and Japanese standards.
56.Mandatory fuel economy measures are supported by a labeling
requirement adopted in 2006 to provide consumers with information on
vehicle energy efficiency.
Renewable Fuels
57.In 2009, South Korea set a target that 11% of its energy needs should be
met through renewable energy sources by 2030 (Huh, Kwak, Lee, &
Shin, 2014). However, transport fuels are subject to a more demanding
target of 13.2%. As a first step, legislation adopted in July 2013
mandated 5% renewable content in fuels by 2020.
Green Car Strategy
58.Consistent with the emphasis on integration of innovation as an economic
strategy with environmental goals, South Korea is actively promoting
16
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development of alternatives to internal combustion vehicles. The 2004
Act on the Promotion of Development and Distribution of
Environmentally Friendly Automobiles, last amended in 2011, directs the
Minister to prepare a master plan for cleaner vehicles, including electric,
hybrid, fuel cell, and natural gas. IEA notes that deployment of greener
cars is advanced via reduction of acquisition and registration taxes, as
well as subsidies and tax reductions for vehicle charging stations. The
goal is to deploy 1.3 million green cars by 2020, supported by 1.35
million charging stations for electric vehicles and 168 hydrogen charging
stations (“Energy Policies of IEA Countries - Korea 2012 Review Korea2012SUM.pdf,” n.d.).
Carbon Pricing
59.Transportation accounts for a smaller share of oil consumption, at 30%,
than in most other countries, with industrial consumption accounting for
a proportionately greater share. South Korea’s introduction of an
emissions trading system is thus particularly important in reducing
greenhouse gas emissions from other sources burning petroleum and
other fossil fuels. South Korea announced in 2012 that it would launch
the first emissions trading system in Asia.17 Trading began in 2015. The
ETS initially covers only large stationary sources, but is nonetheless
expected to apply to 75% of national greenhouse gas emissions,
including the majority of emissions from combustion of oil (Bloomberg
2013).
60.IEA’s modeling (“current policies” scenario) projects that South Korea’s
cap and trade system will yield a net reduction in emissions of 5% below
2005 levels by 2020, with a price of $15 in 2020, rising to $30 in 2035.
IEA projects that to meet the goal of a 30% reduction below business as
usual would require a higher price of $20/tonne in 2020 rising to $40 in
2035 (IEA, 2013).
Impacts
61.South Korea’s oil consumption was relatively flat from 2000 to 2011,
with slight increases in gasoline and diesel consumption counteracted by
Kathy Chen and Stian Reklev, “China’s national carbon market to start in 2016 –
official,” 31 August 2014, Reuters.
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declines in other applications. In 2012, IEA projected that South Korea’s
oil consumption would decrease by 5% by 2035 (“Energy Policies of
IEA Countries - Korea 2012 Review - Korea2012SUM.pdf,” n.d.).
However, this projection was based on policies announced by 2011.
Further policy development since that time can be expected to yield
steeper decline in oil imports and consumption.
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China
62.With a rapidly growing economy and historically weak
environmental standards, China’s fossil fuel imports and greenhouse
gas emissions have been growing steadily. However, China recently
committed that its emissions will peak within 15 years and decline
thereafter, which will require capping of oil consumption as well. In
2014, China’s Premier declared “war on pollution.” That has been
extended beyond local air pollution to climate change, with China’s
commitment in the US-China Climate Agreement to cap its emissions
growth by 2030 at the latest. It is important to bear in mind that such
targets are taken very seriously in China’s control economy,
including through translation to mandates for state and local
governments in 5-year plans. Already, China has begun to match
globally-leading fuel economy standards, aggressively promote
electric vehicles, and commit to national carbon pricing, all of which
will be essential to meeting its emerging climate targets.
Climate Change Targets
63.As the country with the world’s largest population, greatest greenhouse
gas emissions, and a still-developing economy, China is critical to global
efforts to limit climate change. China’s economy and GHG emissions
will need to be decoupled, as has already occurred in developed
countries. Under IEA’s 450 ppm scenario, global greenhouse gas
emissions and, more specifically, oil demand peak by 2020 (International
Energy Agency, 2013). Although emissions from developing countries
peak somewhat later than OECD countries under the 450 ppm scenario,
China’s emissions will need to peak not long thereafter. And when that
occurs, China’s consumption of oil can be expected to decline
significantly.18
64.China is still at a relatively early stage in developing environmental
policies after a succession of leaders who pursued economic development
essentially without constraint. However, as in European and North
American countries, China is now confronting the environmental
Under IEA’s 450 scenario, China consumes 3.6 million barrels per day, or roughly
40 percent, less oil in the 450 ppm scenario than under the “new policies” scenario
in 2035 (IEA, 2013a).
18
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consequences of uncontrolled externalities, particularly in the form of
extremely poor air quality. The decline in air quality coupled with
increase in incomes has prompted a sharp rise in public protests (Dong,
Ishikawa, Liu, & Hamori, 2011). In response, the Chinese government
has turned its attention to environmental policy. In 2013, President Xi
Jinpeng stated, “We have to understand that to protect the environment is
to preserve our productivity and to improve the environment is to
develop our productivity.” Similarly, in 2014, Premier Li Keqang
declared a “war against pollution.”19 In the first instance, attention is
focused on air pollutants from burning of coal, but transportation fuels
are also a significant source of urban air pollution, contributing over 30%
of air contaminants in Beijing.20 As in Western Europe and North
America, it seems likely that attention to air pollution from motor
vehicles will closely follow control of the most immediately egregious
pollution from coal combustion.
65.However, China’s attention is not limited to local and short-term
pollutants but has extended to climate change as well. In September
2014, Premier Li Keqiang announced, “We have the resolve, the will and
the capability to pursue green, circular and low-carbon development.”21
The President’s special envoy at the UN Climate Summit announced a
commitment to early peaking of China’s emissions for the first time.22
Finally, November 2014 saw the announcement of a landmark China-US
climate agreement in which China committed for the first time to capping
its emissions, by ensuring that emissions peak by 2030 at the latest and
decline thereafter. China also committed that it will get 20% of its energy
from non-fossil fuel sources by 2030, which may be the more demanding
target of the two.
66.In China, national targets are translated into plans, which then yield
increasingly specific programs and policies. In contrast to the Canadian
and US experience, in China’s command economy, national targets are
taken very seriously, as state and local officials fear professional as well
as policy consequences should they fail to meet their mandates. In 2007,
Reuters, “China to ‘Declare War’ on Pollution, Premier Says,” 4 March 2014.
Xinhua, “China scraps polluting vehicles in air cleanup,” 26 May 2014.
21 Xinhua, “China Focus: China approves plan to combat climate change,” 19
September 2014.
22 Xinhua, “China’s rearks on emissions peak ‘extremely encouraging’: US Experts,”
25 September 2014.
19
20
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the “National Leading Group to Address Climate Change and Manage
Energy-Saving and Emission Reduction Work,” chaired by the Premier,
was instrumental in developing China’s first National Climate Change
Program. That 2007 plan committed to a reduction in energy intensity of
20% from 2005 to 2010. Although the intensity reduction achieved, at
19%, fell slightly short of the target, it is testament to the seriousness of
national targets that state and local government actually shut down
industries in order to meet their targets in 2010 (Lo, 2012).
67.In Copenhagen, China pledged to further reduce the GHG intensity of its
economy by 40 to 45% by 2020 relative to 2005. That target was
incorporated in the 12th Five-Year Plan, for 2011 to 2015, which seeks to
reduce the GHG intensity of the economy by 17% over that period. The
State Council has adopted a package of measures to meet those targets,
including binding provincial and local targets (Nachmany et al., 2014). In
September 2014, the State Council approved the National Plan for
Addressing Climate Change, 2014 to 2020, which includes the target to
reduce emissions intensity by 40 to 45% by 2020, relative to 2005, and to
increase the non-fossil fuel share of primary energy to 15% by 2020. The
latter target is expected to be more demanding.23 The plan is expected to
dictate energy and emissions-related targets in the next 5-year plan.24
Regulation of Transport Emissions
68.China first adopted fuel economy standards in 2005, specifying a
maximum fuel use for each of 16 categories based on vehicle weight
(rather than a fleet average). Since then new targets have been introduced
every 3 years, in 2008, 2011, and the most recent (still draft) phase 4
standards, which were released in 2014 specifying a schedule extending
to 2020.25 There is every expectation that standards will continue to be
tightened after 2020. Phase 3 standards would achieve an average fleet
consumption of 7 L/100 km (equivalent to 167 g CO2/km) by 2015,
while the Phase 4 standard would achieve 5 L/100km by 2020 (a target
also included in the 2012 Automobile Industry Development Plan).
http://www.nytimes.com/2014/11/13/world/asia/climate-change-china-xijinping-obama-apec.html?_r=0
24 Coco Liu, “China’s planners aim to cap carbon emissions from steel, cement
producers by 2020,” 6 November 2014, E&E Asia.
25 http://transportpolicy.net/index.php?title=China:_Light-duty:_Fuel_Consumption
23
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69.China was the third country, after the US and Japan, to adopt fuel
economy standards for heavy-duty vehicles. Phase 1 standards took effect
in 2012 and Phase 2, mandated for 2015, is expected to achieve an
additional 11% drop in fuel consumption by the heavy-duty vehicle fleet,
resulting in a reduction of oil consumption by 5 to 6 million tons per
year.26 Under an earlier China-US agreement to collaborate on regulation
of transportation emissions, officials began collaborating in 2013 on a
2020 heavy duty standard for China, with a goal to harmonize with the
already announced US standards to the greatest degree possible.27
Fiscal and other measures
70.China has mandated labeling of vehicle fuel economy since 2010, which
is combined with a subsidy program for the purchase of more fuelefficient vehicles. The label thus displays not only the car’s fuel
consumption rating but also the value of any associated subsidy,
reinforcing the price signal for consumers.28
71.Vehicle excise taxes were amended in 2008 and are roughly proportional
to fuel economy, with significantly increased taxes for vehicles with
engines larger than 3 litres and a decreased rate for those with less than 1
litre engines.29 A 2012 reform provided a further 50% reduction for
“energy saving” vehicles and fully exempts “new energy” vehicles.
72.The International Energy Agency notes that China has begun to phase out
fossil fuel subsidies and projects complete elimination of fossil fuel
subsidies within 10 years (IEA, 2013).
Alternatives to the Internal Combustion Engine
73.Given the size of China’s cities and the potential for significant economic
development still to come, it is questionable whether end-of-pipe
http://transportpolicy.net/index.php?title=China:_Heavyduty:_Fuel_Consumption
27 Julia Pyper, “U.S. boosts fuel economy at home, exports lessons learned to China,”
Climate Wire, 13 December 2013.
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http://transportpolicy.net/index.php?title=Global_Comparison:_Fuel_Efficiency_Lab
eling
29 IEA climate change policy and measures database.
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solutions will be sufficient to alleviate either air quality or extreme traffic
congestion challenges. This has prompted speculation by transportation
analysis that China will also plan for “peak car,” that is to initially reduce
growth and later decrease the number of conventional motor vehicles, by
leap-frogging to alternatives to the internal combustion engine.30
Consistent with this, China’s Energy Saving and New Energy
Automotive Industry Development Plan, finalized in 2012, seeks to
promote a full transition to electric vehicles, with interim production
goals of 500,000 electric and hybrid vehicles by 2015 and 5 million by
2020.
74.A subsequent 2014 transportation action plan committed to scrap 6
million dirty vehicles by the end of the year and 5 million more by the
end of 2015. The policy also asserts that, “strengthening control on
vehicle emissions will be a major agenda item for the country’s energy
savings, emissions reductions, and low-carbon development during the
next two years.”31 The plan commits to a transition to less-polluting fuels,
which is reinforced by tax reductions and exemptions from VAT and
import duties for ethanol.
75.A commitment in the 2011 to 2015 5-year plan to increase national
reliance on natural gas to 8% of total energy, combined with pressure to
improve air quality, also has indirectly prompted local governments to
create their own policies to increase reliance on natural gas vehicles. In
response, the number of natural gas vehicles has grown dramatically in
recent years, including a jump from 1 to 1.5 million vehicles from 2011
to 2012 alone.32
76.Efforts are also underway to promote alternative modes of transportation,
including piloting of low-carbon transportation systems in 26 Chinese
cities (Nachmany et al., 2014).
Carbon Pricing

Joel Kirkland, “What does ‘peak car’ mean for energy demand?” E&E News, 7 April
2014.
31 Xinhua, “China scraps polluting vehicles in air cleanup,” 26 May 2014.
32 Saqib Rahim, “Policy is the Muscle Behind Natural Gas Vehicles in China,” E&E
News, 20 June 2013.
30
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77.The 12th 5-year plan, adopted in March 2011, expressly encourages the
use of market mechanisms to achieve greenhouse gas emissions goals. In
response 7 provinces and cities (Beijing, Chongqing, Guangdong, Hubei,
Shanghai, Shenzhen, and Tianjin), which together account for 18% of
China’s population and 27% of GDP, are piloting CO2 emissions trading
(Lo, 2012). The pilot emissions systems to date cover only point sources,
but could be extended in future to transportation fuels, as in California. In
August 2014, it was announced that China will launch a national
emissions trading market by 2016.33 Further details emerging in 2015
indicate that the initial target sectors will be power generation,
metallurgical industries, nonferrous metals, building materials,
chemicals, and aviation.34
78.The 5-year plan floated the possibility of adoption of a carbon tax in
2011, a proposal that has been delayed but is reportedly still under
consideration for the 2016-2020 5-year plan.35
79.It is noteworthy that IEA’s 450 ppm scenario assumes that China would
need to employ carbon pricing across all sectors, beginning at $10/tonne
CO2 in 2020, and rising to $100/tonne in 2035.

Kathy Chen and Stian Reklev, “China’s national carbon market to start in 2016 –
official,” 31 August 2014, Reuters; Coco Liu, “China’s planners aim to cap carbon
emissions from steel, cement producers by 2020,” 6 November 2014, E&E Asia.
34 Ari Phillips, “China to create carbon market and cap emissions,” Climate Progress,
4 February 2015.
35 Alex Marshall, “Chinese CO2 to peak earlier than expected,” 24 September 2013,
ENDS Report 464.
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India
Targets
80.Among the countries examined in this study, India is at the lowest
level of economic development and, not coincidentally, has made the
least progress in regulating its still relatively low per capita
greenhouse gas emissions. However, India is turning its attention to
climate change, and it seems inevitable that targets will increase in
stringency in years to come, though the rate with which that will
occur is uncertain.
81.India in 2008 adopted a National Action Plan on Climate Change, which
established eight “national missions,” each with a lead Ministry. The
National Mission for Sustainable Habitat includes a commitment to
improved fuel economy, as well as reliance on pricing schemes to
promote the purchase of more fuel-efficient vehicles.36 India’s 2009
Copenhagen commitment was to reduce greenhouse gas intensity by 20
to 25% relative to 2005 by 2020. This was reinforced by the 12 th 5-year
plan, for 2012 to 2017, which established a target for a 20% improvement
in emissions intensity. The plan also established an expert group on Low
Carbon Strategy for Inclusive Growth, which offered a list of
recommendations in priority areas, including transportation (Parikh,
2012). Most recently, Prime Minister Narendra Modi committed to
India’s leadership in addressing global warming, notably via a target to
product 10% of India’s electricity from solar by 2022, which would entail
installation of 100,000 MW capacity.37
Transportation Standards
82.As in other countries, India’s Auto Fuel Policy, adopted in 2003, has
focused initially on gradual tightening of conventional pollutant
emissions. However, attention is now turning to fuel economy and GHG
emissions. In January 2014, India finalized its first fuel economy
IEA climate change Policies and Measures database.
Krishna N. Das and Swetha Gopinath, “Govt raises solar investment target to
$100bln by 2022,” Reuters, 2 January 2015; “India can show the way to combat
global warming: Modi,” Business Standards (New Delhi), 18 February 2015.
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standards for passenger vehicles, which will take effect in 2016. The
corporate average standards for new cars, at 130 g CO2/km in 2016 and
113 g CO2/km in 2021 are consistent with those announced by Japan and
the US for the same period, suggesting that although India is coming late
to regulation of fuel economy, it is taking full advantage of the
opportunity to leapfrog to global standards.38
83.International harmonization is promoted by international organizations,
including the International Council on Clean Transportation, which
collaborated in development of India’s first fuel economy standard.39
ICCT is recommending that India turn its attention next to regulation of
fuel economy from heavy duty vehicles, with a proposal for a 2% annual
improvement from 2016 to 2025, and two and three wheelers, with a
proposal for 1%/yr fuel economy improvements from 2018 to 2025.
84.India is also pursuing increasing penetration by hybrids via a publicprivate partnership (Central Pollution Control Board, 2010) and a
National Mission for electric mobility, which is targeting 6 to 7 million
electric vehicles by 2020 (IEA, 2013).
Fiscal Measures
85.India’s new regulatory program is complemented by fiscal reforms to
promote purchase of cleaner vehicles and to eliminate fossil fuel
subsidies. The 2012 budget adjusted tax rates on new vehicle purchases
in a manner that further penalized purchases of vehicles with larger (and
typically less fuel-efficient) engines.40 New vehicle taxes lowered the tax
for hybrids and totally exempted electric vehicles.
86.In many developing countries, price regulation and subsidies for fossil
fuels have had the effect of encouraging greenhouse gas emissions. Price
deregulation and elimination of fossil fuel subsides thus is actively
encouraged by the IEA and UNEP, and the November 2014 APEC
leaders’ declaration reaffirmed their commitment to phase out fossil fuel
subsidies. For its part, India deregulated the prices of gasoline and diesel
38
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in 2010, however differential tax rates for gasoline and diesel, combined
with a government subsidy for diesel, resulted in a lower effective carbon
tax for diesel than gasoline, which encouraged disproportionate purchase
of diesel vehicles (Chugh & Cropper, 2014). India began to phase out
that subsidy, resulting in a gradual increase in the price of diesel starting
in 2013. The International Energy Agency projects that India will
completely phase out all fossil fuel subsidies in the next decade (IEA,
2013).
Fuel Shifting
87.India has actively promoted reliance on compressed national gas vehicles
(CNG), liquefied petroleum gas, and biodiesel with the most active
measures at the state level (Central Pollution Control Board, 2010;
Government of India, 2014). For instance, Delhi replaced all diesel buses
with CNG in 2002. In 2010, there were already 180,000 CNG vehicles on
the roads in India (Bansal & Bandivadekar, 2013). In addition, India is
promoting increasing reliance on biofuels, with a requirement for 5% in
gasoline in 2003, increasing to 10% in 2008 (with the exception of a few
remote states) (Central Pollution Control Board, 2010). In 2009, India
adopted a goal of 20% biodiesel and bioethanol by 2017 (Nachmany et
al., 2014).
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