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Executive Summary

Achieving GHGs emissions peaking by 2030 and carbon neutrality by 2060 is
a major strategic decision of China. At the sub-national level, provinces like
Hunan have started to develop climate action plans for key sectors such as
energy, industry, buildings, transportation, etc. This study aims to provide
science-based and data-driven support for the Emission Peaking Roadmap
(EPR) of Hunan’ s provincial transportation sector.

The research team uses the LEAP (Low Emissions Analysis Platform) model to
simulate energy-related emission scenarios for the years from 2019 to 2035. In
this study, two sets of questions are to be answered:

1. When will the peak be reached? At what kind of emission level?

2. What is the pathway for peaking emissions? What are the recommended
climate actions for achieving the goal?

Finding 1: The current transportation carbon footprint per
capita is 0.62 metric tons, which is only 12% of the level in the

United States.

According to the carbon inventory calculation, transportation carbon
emissions in the baseline year of 2019 are 43 million metric tons, accounting
for approximately 12% of the province's total carbon emissions. The carbon
footprint per capita is 0.62 metric tons, which is only 12% of the level in the
United States. Almost half of the emissions come from private vehicles. Figure 1

depicts the fragmentation of emission sources.
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Fig. 1 Carbon emissions fragments in Hunan’ s transportation sector
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Finding 2: If the business-as-usual (BAU) scenario is followed,
carbon emissions from the transportation sector will continue
to rise, without emission peaking before 2035; therefore, more
proactive policies and climate actions are urgently needed to
realize the peak emission scenario by 2031.

In the peak emission scenario, Hunan province will see transportation sector
emissions peak at 53 million metric tons by 2031, 23% lower than in the
BAU scenario, and will also be able to avoid a total of 22 million metric tons
of carbon emissions compared with the frozen scenario in 2031 (see figure
2), which represents a conventional pathway pattern similar to the history
emissions per capita in the countries like Japan or Sweden.
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Fig.2 Scenario simulation of Hunan’s transportation carbon emission trends (2019-2035)



Figure 3 shows the major differences in scenario parameters.
By the year 2035, EVs will account for 25% of passenger cars in
the peak emission scenario, compared with only 6% in the BAU
scenario. The fuel switch from gasoline to electricity will result in
a doubling of electricity consumption in the transportation sector.
Natural gas use will rise from 1% to 3% of total transportation
energy use, which means the number of heavy-duty vehicles
powered by natural gas will triple in the next 15 years assuming
hydrogen power vehicles are still not popularly commercialized.

Proportion
30%
25%
25%
20%
15.6%
15%
10% 8.3%
6%
50 3.3%
B
0% =
Electricity Natural gas Percentage of Electric
consumpition consumpition Vehicles in Private Cars
BAU peak
B scenario H scenario

Fig.3 The comparison of the key characteristics of Hunan’ s transportation carbon emissions
between BAU and the peak scenarios (on the level of the year 2035)
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Finding 3. The implementation of 3 major peak emission strategies
will contribute to closing the 90% emission gap between BAU and peak
emission scenarios, resulting in a carbon reduction of more than 14
million metric tons per year by 2031.

The implementation of three major mitigation strategies, i.e., energy efficiency
improvement, transportation structure optimization, and energy structure optimization
will help achieve peak emissions by the year 2031. Figure 4 shows the forecasted
demand-driven emission growth potential and cascaded reduction potentials of BAU
measures and additional peak emission strategies. The total projected carbon reduction
potential in the year 2031 will be 14.29 million metric tons when comparing the emission
levels in the BAU and peak emission scenarios. Specifically, improving vehicle emission
standards and phasing out old diesel trucks, as well as promoting public transportation
and private renewable EVs, will be the major countermeasures.
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Fig. 4 Projected emission reduction potentials by peak emission strategies and
measures



Finding 4. The 7 climate infrastructure projects with a total
investment of 630 billion RMB will pave the way towards peak
emissions.

Based on the existing development plan and prioritization of climate actions, this study
has listed 7 climate infrastructure projects to be implemented in the time frame of
2021-2035. To be more specific, the projects are: 1) building a 1-hour commute cycle in
the Changsha-Zhuzhou-Xiangtan city cluster; 2) building a 2-hour intercity city express
railway system; 3) connecting airport, high-speed railway, and public transport systems
to unify the Super Travel Centers; 4) building port + railway hubs as Super Logistic Parks;
5) upgrading public transportation systems and creating community-based mini-bus
systems; 6) expanding green bikeways connecting city clusters and green spaces; 7)
building low-carbon infrastructures supporting solar EVs, natural gas-powered heavy-
duty vehicles, hydrogen vehicles, etc. The total investment is estimated to be 630 billion
RMB which will be invested over the next 15 years.

Policy advice: making the peak emission pathway possible

It is very critical and urgent to make supportive policies to implement the
climate actions for the’ 20s of this century. Specifically, this study proposes the

following policy actions:

I) Provide subsidies II) Establish a recycling market for used
to phase out diesel fuel passenger vehicles, and directly
trucks that meet China incentivize the purchase of vehicles that
IV and lower emission meet the most recent China VI emission
standards, ahead of the standards or renewable energy vehicles.

expiration schedule.
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I11) Continue to waive IV) Focus on the implementation of the 7
the vehicle purchase tax climate infrastructure projects. Leverage
and make EV charger private investment through Public-Private
facilities accessible in Partnership (PPP) and apply innovative
every neighborhood. green finance mechanisms and tools.

V) Mobilize the political will for the relocation of gasoline tax revenue
from the conventional pro-road construction mode to the pro-public
transportation efficiency mode and reduce general travel costs and

emissions.

As for the next step, it is recommended that an investment-grade feasibility
study on those climate infrastructure projects be carried out shortly. And the
policy recommendations can be further studied and discussed.

Let’ s build up a climate-friendly transportation system that makes peoples’
travel more convenient and efficient, with a lower carbon footprint (<1 metric
ton per capita) and an even lower budget.
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