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ABSTRACT

This policy brief seeks to lay out a cost-effective transition pathway to a low-emissions
transportation future. It highlights the effectiveness of technology-neutral frame-
works that are focused on fuel economy improvements in the light- and heavy-du-
ty vehicle sectors. It also provides measures for reducing the high costs associated
with the deployment of zero-tailpipe emission technologies. Finally, it outlines an ap-
proach for transitioning to lower emissions mode within the freight transportation
sector. In summary, the proposed pathway encompasses improving the efficiency of
road transport in the near-to mid-term, and shifting to a more efficient mode in the
long term.
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CHALLENGE

The transportation sector accounts for roughly 24% of global CO, emissions (IEA
2019a). Knowing how best to enable the transition to a low-emissions transportation
future that is affordable across different economies is an overarching challenge for
the G20. We highlight three specific challenges in this transition:

- The road transport mode is the most utilized because of its convenience (Van
Essen 2008). However, it is also the most emissions-intensive transportation mode.
It accounts for 75% of global transport CO, emissions (IEA 2019a). Within road
transport, freight transport, being the least efficient, has the highest potential for
greenhouse gas (GHG) emissions reduction (IEA 2017). However, it continues to
remain the toughest sector to clean because of the associated technological and
cost limitations (IEA 2017).

- One way to lower road transport emissions is through the deployment of zero-
tailpipe emission technologies. However, such a measure is expensive (Sheldon and
Dua 2018). The cost of reducing tailpipe CO, can be as high as $1000 per tonne—
roughly an order of magnitude higher than the social cost of carbon.

- Finally, promoting emissions reduction through multiple overlapping regulations
often overburdens stakeholders, who would have to meet several targets
simultaneously (Siddiki et al. 2018). This then limits stakeholders’ ability to choose
the most cost-effective pathway to meet the long-term goal of emissions reduction.

This brief identifies two key proposals focused on cost-effective policy designs for
addressing these challenges.
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PROPOSAL

#1: Improve the cost-effectiveness of the light-duty vehicle (LDV) sector policies
by adopting a targeted approach for demand-side fiscal policies and a unified,
technology-neutral performance standards approach for supply-side regulatory
policies

Rationale

G20 countries with supply- and demand-side policies have experienced greater
reduction in GHG emissions from the LDV sector than those without such policy
frameworks (IEA 2019b). Thus, widespread adoption of regulatory policies that set GHG
emission targets, or fleet fuel economy targets, are crucial for incentivizing consumer

uptake of energy-efficient LDVs.

As shown in Figure 1, over the 2040 horizon, policy-driven improvements in the fuel
economy of internal combustion engine vehicles (ICEVs) could have a greater effect
on oil consumption than vehicle electrification (IEA 2018; Albrahim et al. 2019; Kah
2019). However, vehicle electrification is still going to be crucial to ensure sustained
rates of growth in overall fleet fuel economy improvement. It can also set the stage
for future GHG emissions reductions by increasing the share of renewable energy in
the electricity grid.

Legend:
—_——— High case scenario
————— Low case scenario
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Figure 1: Oil demand from LDVs: A view to 2040 (Albrahim et al. 2019)
Source: Kahn et al. 2019
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Promoting electric vehicle adoption through demand-side fiscal policies is expensive.
For instance, the subsidy cost to reduce tailpipe CO, can be as high as $1000 per
tonne, as highlighted in Figure 2. This cost is roughly an order of magnitude higher
than the social cost of carbon. The cost is high because the share of electric vehicle
sales induced by the subsidy is low (Sheldon and Dua 2018), yet all purchases qualify
for the subsidy. Moreover, the proportion of CO, avoided through substitution by
electric vehicles is low as well, as these vehicles tend to replace relatively fuel-efficient
vehicles (see Figure 3) (Xing, Leard, and Li 2019).
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Figure 2: Variation in subsidy cost per tonne of tailpipe CO, avoided (y-axis) with subsidy per-
centage on electric vehicles (x-axis) for U.S. and European countries from 2010-2017.
Note: The size of the bubble for each country is proportional to the market share of electric vehicles in

annual new vehicle sales in that country. The largest bubble size represents a market share of ~38%.
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Figure 3: Variation in elasticity of tailpipe CO, avoided (y-axis) with respect to the electric
vehicle market share (x-axis) for new fleet.

Note: G20 countries with non-zero electric vehicle market share in 2010-2019 have been included.

On the other hand, a layered cake regulatory approach to promoting electrification
that involves different supply-side policies (e.g., fuel economy performance standards
and zero-emission vehicle mandates) placesdifferent requirementson manufacturers.
Given that all stakeholdersinvolved have finite resources, a more coordinated program
might achieve the desired outcome at a lower overall societal cost.

Thus, while both supply- and demand-side policies are crucial for reducing GHG
emissions in the LDV sector, major policy design adjustments are needed to improve
the effect and cost-effectiveness of these policies.
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Suggestions on means to implement

To improve the effect and cost-effectiveness of demand-side fiscal policies,
policymakers in the G20 nations may opt for targeted subsidy designs based on either
consumer income or vehicle price. Recent research suggests that such targeted
subsidy designs could doubly improve policy cost-effectiveness (Sheldon and Dua
2020, 2019b). Real world pilot tests involving targeted subsidy designs for vehicle
retirement and replacement have also proven to be more effective than non-targeted
subsidy programs (Sheldon and Dua 2019a).

The G20 COVID-19 economic stimulus packages could involve targeted subsidy
designs for promoting clean vehicle adoption (including hybrids) (CNN Business
2020; Financial Times 2020a, 2020b, 2020c; Avere 2020; Reuters 2020; Caixin 2020).
Research suggests that previous stimulus packages, such as the 2009 Cash for
Clunkers program in the U.S., led to minimal environmental gains or economic
stimulus because of their low degree of targeting (Hoekstra, Puller, and West 2017;
Knittel 2009). The environmental and economic stimulus effect of COVID-19 packages
could be improved through targeted designs that promote clean vehicle sales
(including hybrids), as highly targeted designs have been shown to induce additional
sales (Sheldon and Dua 2019a).

The goals of different supply-side regulatory policies could be achieved through a
unified, technology-neutral policy, where the ultimate objective is long-term GHG
emissions reduction that is also highly cost-effective (Siddiki et al. 2018). This would
require a combination of more stringent technology-neutral performance standards
with credit-based mechanisms to incentivize the uptake of lower emission vehicles;
an example includes the European Union's CO, emission standards for LDVs. The
speed and extent of GHG emissions reduction would depend on the stringency of the
implemented standards. A 70% improvement in ICEV stock fuel economy by 2040
could lead to an oil demand reduction of ~19.1 million barrels per day of oil equivalent
by 2040 (=8.2 million metric tons of CO, equivalent per day) (EPA 2019; Albrahim et
al. 2019) (see Figure 1). Long-term commitments would also be needed to ensure
appropriate investments are made for the development and deployment of clean
vehicle technologies.

The G20 Transport Task Group (IPEEC 2014) could serve as a suitable platform for G20
countries to share experiences and collaborate on improving the cost-effectiveness
of their respective supply- and demand-side policies through the above suggested
recommendations
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#2: Reduce regional freight transport energy consumption by the adoption of
long-term integrated transport strategies, including fuel efficiency standards,
modal shift, and railroad electrification.

Rationale

The modal share for transport varies widely by a country’'s demography, geography,
and economy. However, the share of transport energy demand in many developed
and developing countries is skewed toward high energy-intensive road transport (IEA
2017).

Within road transport, real-world data offers evidence to highlight the difficulty of
replacing oil demand with vehicle electrification. For nearly 30 years, Norway has
funded aggressive policies that have raised the market share of electric vehicles to
more than half of all new LDVs sold. Yet, the 2018 BP Statistical Yearbook indicates
that 2018 marked Norway's highest recorded oil consumption since 1965. Data from
California—the most pro-electric vehicle jurisdiction in the U.S.—tell a similar story
(Collins 2020).

The cases of California and Norway highlight a critical reality: electrifying LDVs
accomplishes much less than improving the energy efficiency of the heavy-duty
sector. There are far fewer trucks, planes, and ships in operation globally, yet each
type of vehicle burns more fuel than cars do. A Boeing 737 jetliner that flies an average
of seven hours per day for 350 days of the year uses as much fuel as approximately
325 heavy diesel trucks travelling 52,000 km per year apiece. In China—the second-
largest global oil consumer—these trucks consume 25 times the annual fuel of an
average passenger car (Collins 2016). As such, helping these "big burners" use fuel
more efficiently would facilitate core G20 goals and offer multiple actionable avenues
for engagement.

Therefore, within freight transportation, G20 countries should acknowledge the
importance of both modal share and road fleet fuel efficiency. Increasing the modal
share of less energy-intensive modes, such as railways and waterways, should be
the long-term goal of transport planning. In addition, electrification of rail transport
can set the stage for future GHG emissions reductions by increasing the share of
renewable energy in the electricity grid. An optimized modal share with maximum
percentage of railways can reduce the overall transport energy intensity as well as
carbon emissions (IEA 2019¢). In addition to modal share, improving the fuel efficiency
of road freight would also have a significant effect on the carbon emissions reduction
(IEA 2017).
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Suggestions on means to implement

The G20 should use existing platforms, such as the G20 Transport Task Group (IPEEC
2014), to develop country-wise roadmaps focused on integrated transport planning. In
this case, greater emphasis should be placed on modal shiftand railroad electrification.
Beyond only environmental benefits, critical to the discussion is the need to highlight
the scalable and sustainable economic benefits of a modal shift. The G20 Transport
Task Group could also act as a data- and knowledge-sharing platform to promote
standards and best practices adopted across G20 countries.

The Task Group could take stock of policy mechanisms and initiatives across G20
countries for improving the fuel efficiency of heavy-duty vehicle fleets. Among the
various policy options, technology-neutral performance standards with credit-based
mechanisms to incentivize the adoption of lower emission vehicles for niche freight
applications represent a viable approach.

Summary

The current brief recommends a set of policy proposals to enable an affordable
transition to a low-emissions transportation future. We recommend each G20 nation
to

- Improve the cost-effectiveness of the policies of the LDV sector by adopting a
targeted approach for demand-side fiscal policies and a unified, technology-
neutral performance standards approach for supply-side regulatory policies. This
measure includes:

- Incorporating targeted subsidy designs for promoting clean vehicle adoption
(including hybrids) in the G20 COVID-19 economic stimulus packages based
on either household income or vehicle price.

- Combining the different supply-side regulatory policies into a unified,
technology-neutral performance standard with credit-based mechanisms in
order to incentivize the uptake of vehicles with lower emissions.

- Using the G20 Transport Task Group as a platform to align and, thus,
collaborate on improving the cost-effectiveness of their domestic policies
through the above suggested recommendations.

- Reduce regional freight transport energy consumption by adopting long-term
integrated transport strategies, including fuel efficiency standards, modal shift,
and railroad electrification.
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Disclaimer
This policy brief was developed and written by the authors and has undergone a peer

review process. The views and opinions expressed in this policy brief are those of the
authors and do not necessarily reflect the official policy or position of the authors’

organizations or the T20 Secretariat.
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