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EXECUTIVE SUMMARY

Highlights

In the process of urbanization and economic structures upgrading, the transportation sector will show
the fastest growth in greenhouse gas emissions. The pressure of climate change, air pollution and urban
congestion should be sufficient reason to push cities to achieve net-zero emissions of greenhouse gases in

the transportation sector as outlined in the Paris Agreement.

Cities should begin by setting up refined systems to calculate carbon emissions and researching pathway
analysis options. Referencing the experiences of several cities in developing emission pathways, this paper
outlines research methodology and provides specific suggestions for scenario and parameter settings for

other cities to reference.

To better assist cities to analyze net-zero emissions in the transportation sector, this paper identifies the
contribution of major energy saving and emissions reduction policies and measures in the transportation
sector working toward the goal of net-zero emissions. Policies and measures with the highest potential
for reducing emissions include the adoption of new energy sources, multimodal freight transport, energy-

saving technologies and improved fuel quality.

Measures such as applying new energy sources and improved fuel quality require industry-wide techno-
logical breakthroughs and policy supports. This study finds that industry-led policies have greater potential

in reducing emissions than local government-led policies.

Despite the challenges faced by the transportation sector in achieving net-zero emissions, in the short-term
cities can start by improving energy efficiency in all modes of transport and upgrading urban and intercity
transportation structure. In the mid- and long-term, cities should vigorously promote the electrification of
vehicles and work on developing zero-emission fuel for long-distance transportation. At the same time, cities

should implement carbon removal measures to achieve net-zero emissions in transportation sector.
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Background

The Paris Agreement came into force in November
2016 and proposed the countries of the world work
together to ensure that temperature increases are
kept below 2°C and ideally below 1.5°C. According
to the latest Special Report on Global Warming

of 1.5°C issued by the IPCC in October 2018), if
temperature increases are kept within 2°C, net-
zero global carbon dioxide emissions need to be
achieved before 2075; if temperature increases are
kept within 1.5°C degrees, net-zero emissions have
to be reached by 2050. However, current national
emission reduction goals and existing policies make
it impossible to keep temperature increases below
1.5°C. Therefore, the current climate measures need
to be strengthened drastically.

As major population centers, cities contribute to
70% of global greenhouse gas emissions and are the
main focus in controlling man-made greenhouse
gas emissions. With the continued adjustment and
improvement of urban economic structure, strong
growth in tertiary industries and rapid urbanization
as well as expanded inter-regional cooperation and
exchange, the transportation sector will become

the fastest growing contributor to greenhouse gases
in cities and bring with it additional problems
including urban traffic congestion, air pollution and
other pressing issues. To streamline transportation
systems and clean up urban environments, cities
should not only focus on peak emission levels, but
also pay attention to sustainability of transportation
development, to achieve net-zero emissions in the
mid- and long-term, while fully supporting global
efforts to combat climate change.

About this report

An increasing amount of research focuses on low-
carbon development in transportation. The World
Resources Institute (WRI) has produced a number
of research reports, including Technical Guidance for
Coordinated Control of Urban Traffic Air Pollutants
and Greenhouse Gases, Toward Net Zero Emissions
in the Road Transport Sector in China and assisted
several cities to develop transportation emissions
pathways. Building on previous studies, this paper
extracts common methodology in the analysis of
urban transportation? emission pathways to provide
reference information for Chinese cities to conduct

WRl.org.cn

similar research and formulate policies on low-carbon
transportation. In particular, this paper identifies
ways to ensure transportation emissions peaks in

the short-term as well as deep decarbonization and
net-zero emissions in transportation in the mid- and
long-term. The paper also proposes key measures to
achieve the net-zero emissions in the transportation
sector and provides guidance on setting up scenarios
and parameters for emissions pathway analysis.

The analytical framework proposed in this paper
outlines how to develop city-level carbon emission
pathways and emissions reduction measures for

the transportation sector based on previous WRI
city-based research projects, including the Wuhan
Transport Sector Carbon Emissions Roadmap Study?,
the Study on the Low Carbon Development Pathway
of Chengdu’s Transportation Sector, the Study on the
Low Carbon Development Pathway of Guangzhou’s
Transportation’, etc. Methodology includes boundary
setting, historical emission accounting (i.e. inventory
preparation®), scenario setting, parameter setting and
future projections. Suggestions for research steps and
reference values of parameters are also provided

Key findings

The overall methodology framework for analyzing
carbon emissions pathways for transportation sector
in cities is shown in Figure I, which combines the
commonly used ASIF analysis framework to estimate
the impact of reductions in transportation emissions
in four major areas: transportation demand
(Activity), travel structure (Structure), energy
intensity of different modes of transport (Intensity)
and the carbon emission intensity of fuels (Fuel). In
projecting future emissions, the most commonly used
method, based on experience in city-based projects,
is the LEAP model (Long-Range Energy Alternatives
Planning System), which adopts a bottom-up
approach to help measure energy consumption

and emissions. Therefore, this paper also provides
reference for scenario building and key parameter
settings in accordance with the methodology of the
LEAP model. Scenario settings in the LEAP model
mainly utilize the Exploratory Forecasting method,
i.e., projecting emission pathways based on different
policies and technology applications. The Normative
Forecasting method may also be applied for specific
objectives in certain scenario analyses.



Figure I | Overall Analytical Framework
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This method focuses specifically on CO2 emissions,
including direct exhaust emissions and indirect
emissions from electricity consumption. While it is
difficult to achieve complete net-zero emissions in
the carbon generation stage of transportation (if not
considering carbon removal), cities still need to take
concerted action to achieve deep decarbonization

of direct and indirect transportation emissions and
approach net-zero emissions.

Proposed key actions

In analyzing net-zero emissions pathways at the city
level, this paper summarizes major energy-saving

and emission reduction policies and measures from
mainstream studies and previous research experience
focusing on the transportation sector to identify the
contributions of different measures to net-zero emissions
efforts and provide information on the effectiveness,
time span and administrative structure of each measure.
In exploring net-zero emissions roadmaps using the
ASIF analysis framework, cities can increase or decrease
implementation intensity of relevant measures and
adjust key parameters accordingly.

This study shows that adopting new energy

sources, utilizing multimodal freight transport,
promoting energy-saving technology and improving
fuel quality have the highest potential to reduce
emissions. It is also found that reasonable urban
planning strategies, improvements to freight
transport (drop and pull transport, etc.), prioritizing

Figure II | Policy Recommendation Framework

public transport and setting low-carbon fuel
standards also play an important role.

Meanwhile, it is also found that industry-led policies
generally have a greater potential to reduce emissions
than local government-led policies. Policies, such as
energy-saving technology, developing new energy
sources and improving fuel quality largely rely on
technological breakthroughs, which are usually led
by industry associations, industry research institutes
and enterprises, regardless of region. Policies and
measures led by local governments usually focus on
urban planning and traffic demand management

of a particular city. Therefore, when conducting
pathway analysis, cities should prioritize measures
with greater potential for emissions reduction and set
parameters that meet the highest standards for net-
zero emissions in the transportation sector.

To achieve net-zero emissions in the transportation
sector, cities should not rely solely on traditional
emission reduction measures. They should also
consider other innovative means such as carbon
removal technology and market-based mechanisms
to ensure the elimination of residual emissions.

Recommendations

This paper puts forward the following policy
recommendations to achieve net-zero emissions in
urban transportation:

Actions and policy suggestions towards net zero carbon emission of transportation

( Net-zero Carbon Emissions Analytical Framework N

Refine carbon emissions accounting system Carry out scientific pathway analysis

Key measures

f Supplementary measures N

Carbon removal technology and market mechanism
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In the near term, cities should begin by improving
basic capabilities, creating a refined system for
calculating carbon emissions, and carrying out
scientific pathway analysis and related research
so as to lay an important theoretical foundation
for achieving net-zero emissions in the field of
transportation.

On this basis, cities should next enforce relevant
policies and industry R&D in related technologies
to increase the energy efficiency of all
modes of transportation and upgrade both
urban and intercity transport structures.
Specifically, cities should focus on developing

new-energy vehicles, promoting multimodal freight

transport, prioritizing urban public transportation
and formulating reasonable standards for

iI'TR
T —

=

urban planning and low-carbon transportation.
Meanwhile, adjustments should be made in energy
structures, setting initial plans and objectives to
provide policy guidance for future optimization of
transportation structures.

In the mid- and long-term, cities should
focus mainly on optimizing energy structures
and matching different clean energy options
with future transportation options, i.e.,
vigorously promoting the electrification
of transportation vehicles, developing
applicable zero-emission fuels for long-
distance transportation and integrating
carbon removal measures to work toward
complete net-zero emissions for all modes of
transportation.
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