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EXECUTIVE SUMMARY

Highlights

m The transport sector currently accounts for around 10% of carbon dioxide emissions in Wuhan, China.
Accelerating urbanisation and increasing transport demand from the commercial and residential sec-
tors in the city will continue to increase emissions rapidly over the coming years. If Wuhan's develop-
ment continues to be dominated by automobiles and fossil fuel-based transport, traffic congestion, air

pollution, and greenhouse gas emissions will become more serious problems.

m [f appropriate environmental measures are implemented, the analysis shows it is possible for carbon
dioxide emissions from Wuhan's transport sector to reach their peak in 2029. With the right changes,
the level of emissions from road-based vehicles and the subway system could peak sooner, in 2025.
In order for Wuhan to meet its commitment of peaking city-wide all-sector combined emissions in
2022, more ambitious low-carbon actions should be taken in other sectors, including the industrial

and building sectors.

m Policy and actions that promote greater use of electric vehicles and public transport have the potential
to bring the greatest reduction in emissions, along with increasing fuel efficiency and clean electricity,

optimising freight distribution networks, and building capacity in data management and monitoring.

m Cleaning up Wuhan's carbon emissions will require action by both the city administration and the

private sector.

X ABb A IE 25T
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Background

In November 2016, 194 states and the EU signed
the Paris Agreement on Climate Change, a global
action plan to keep global average temperature
rise to below 2°C and pursue efforts to limit
warming to 1.5°C. China, as one of the world’s
largest greenhouse gas emitters, pledged to peak
its carbon dioxide (CO,) emissions by around
2030 and is now aiming to peak earlier. Active
commitments and actions at the sub-national
level are also in place to support carbon emission
reduction to reach the 2°C or 1.5°C goal of the
Paris Agreement. More than 80 Chinese cities have
now set peak year targets as well.

Wuhan is an industrial Chinese megacity which was
identified in 2012 as one of the pilots for China’s
Low-carbon City Implementation Plan. At the

first U.S.-Sino Climate Smart/Low-carbon City
Summit in 2015, Wuhan announced it would aim
to reach peak city-wide all sector-combined CO,
emissions by 2022. The target was then formally
included in the outline of Wuhan'’s 13th Five-Year
Plan for Economic and Social Development in 2016
and the city administration developed a Carbon
Dioxide Emissions Peak Action Plan (2017—2022)
in December of 2017. The plan included a series of
actions to promote low-carbon initiatives across
industry, energy, lifestyles, capacity building, and
demonstration projects in order to achieve the goal.
These actions also align Wuhan with President

Xi’s ‘Five Major Development Principles’, a wider
development plan for China to be ‘innovative,
coordinated, green, open, and inclusive’.

Rapid growth of the city risks destabilising Wuhan’s
emissions target. As a gateway hub and national
logistics centre located in central China, growing
urbanisation and rising average incomes means the
demand for transportation will continue to increase.
Currently all-transport in Wuhan only produces
10% of the city’s CO, emissions, but these changes
risk increasing emissions levels and, in turn,
harming the city’s peak emissions goal.

WRl.org.cn

About this report

In early 2017, Wuhan carried out a city-wide
emissions scenarios analysis, yet it did not go into
detail on how individual sectors can reduce CO,
emissions, such as the industry, energy, building,
and transport sectors. This report focuses on how the
transport sector can reduce emissions and seeks to
answer two questions: how soon can CO, emissions
from Wuhan'’s transport sector peak, and what would
the level of emissions be at the peak?

The report analyses and predicts the level of CO,
emissions from different modes of transport in
Wuhan between 2005-2050. It covers:

B Scope 1 emissions: emissions from fuel combus-
tion for transportation within the city

B Scope 2 emissions: emissions from consump-
tion of grid-supplied energy for all transporta-
tion

B Scope 3 emissions: emissions from the portion
of transboundary journeys occurring outside
the city

Only vehicles registered in Wuhan are included in
this study, which is consistent with the ‘resident
activity’ methodology set out in the Global Protocol
for Community-Scale Greenhouse Gas Emission
Inventories (GPC). A schematic representation of
the methodology is provided in Figure ES-1.

The report analyses the projected CO, emissions
across two possible scenarios below, and detailed
assumption are explained in the appendix.

B Business as Usual (BAU) scenario: the
predicted effects of continuing to implement
current policies with no additional actions.

B Early Peaking scenario: predicted effects of
implementing more ambitious actions by both
government and the private sector, designed
to make emissions peak as early and as low as
practically possible.



Figure ES-1 | Methodology framework
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Figure ES-2 | Carbon dioxide emissions from the transport sector in Wuhan, 2005-2017
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Key findings
Historical emissions

In 2017, Wuhan’s transport sector consumed about
7.15 million metric tons (MMT) of standard coal,
resulting in CO, emissions of around 16 MMT, a
10% increase since 2016 (Figure ES-2).

Projections for two scales of transport emissions
sources

The report analyses projections for two different

scales of emissions sources from the transport sector:

B ‘All Transport’ includes emissions from all
modes of transport (Figure ES-3, left)

B ‘Road and Subway Transport’ is a subset of only
the road and subway modes, excluding rail, civil
aviation, and water transport (Figure ES-3, right)
as cities do not have authority to manage this part

WRl.org.cn
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2012 2013 2014 2015 2016 2017

of carbon emissions. For each scale of emissions
sources, we have produced a BAU projection and
a more ambitious Early Peaking projection.

The analysis has been carried out on the assumption
that Wuhan’s city government has, and will have,
authority over transport emissions. If current
policies continue on a BAU course and no other
actions are implemented, we estimate that CO,
emissions from All Transport will peak by 2035 at
about 28 MMT and then decline slowly to 25 MMT
in 2050. Achieving an earlier and lower peak will
require Wuhan to take more ambitious actions,
such as limiting car ownership, optimising freight
modes, improving fuel efficiency, switching from
natural gas to oil, and promoting greater use of
electric vehicles. In the Early Peaking scenario, CO,
emissions from All Transport will peak in 2029 at
about 23 MMT, then decline to 12 MMT in 2050,
amounting to nearly half of the emissions outlined
in the BAU scenario.



Road and Subway Transport projections are slightly Emissions projections by energy source
more positive, with CO, emissions estimated to
peak in 2029 under the BAU scenario and in 2025
under the Early Peaking scenario. The level of Road
and Subway Transport emissions under the Early
Peaking scenario in 2050 will be 5.2 MMT - around
37% lower than in the BAU scenario.

Looking at the energy sources for All Transport,

oil is the most widely used, fluctuating at around
80% of total consumption in recent years. Natural
gas use has increased from 0.3 to 8%, and that of
electricity has dropped from 16% to 8%. The rise of
natural gas stems from the promotion and use of
compressed natural gas (CNG) and liquefied natural
gas (LNG) vehicles in recent years. The relative
decline of electricity is due to rail being the main
electricity consumer in Wuhan’s transport sector,
which has limited growth because the rail system
in Wuhan is already highly electrified. Electricity
consumption in other transport sectors, such as
subways and electric vehicles, is relatively low.

For all scales and scenarios, the peak years (2035,
2029, or 2025) for transport emissions occur after
2022 — Wuhan’s peak year emissions target for all
sectors. If, as this report estimates, the transport
sector will not meet the city’s peak year target,
greater emissions reductions will be necessary from
other sectors, including industry and buildings.

Figure ES-3 | Carbon dioxide emissions scenarios for the Wuhan transport sector
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Figure ES-4 | Energy consumption scenarios for different energy sources
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The analysis shows that under the BAU scenario,
emissions from oil consumption will peak around
2035. Without stronger measures taken, gas and
electricity consumption will continue to grow
slowly. Under the Early Peaking scenario, we project
that if there are actions and policies to promote

the widespread introduction of electric vehicles,

oil emissions and consumption will fall and peak
around 2026 (Figure ES-4).

If we look at the emissions trajectory of different
transportation modes in the Early Peaking
scenario(Figure ES-5), the largest source of
emissions comes from private cars, which displaced
rail in 2010. The trajectory shows emissions from
private cars will peak in 2022 and in turn be
overtaken as the largest producer of transport-

sector emissions by civil aviation by 2037.

Early Peaking policies would keep emissions
from water transport and urban public transport,
including buses and subway, generally low. A
low emissions intensity (emissions per passenger
kilometre) would also contribute positively to the
transport CO, emissions peak.

For all transport, we estimate that under the

Early Peaking scenario, between 2019-2050 there
could be a cumulative CO, reduction of 29g0 MMT.
Eighty eight percent of that reduction would be
contributed by electric vehicles, fuel efficiency, and
clean electricity. Further reductions will be possible
through, for example, encouraging modal shift and
imposing limits on vehicle ownership (Figure ES-6).

Figure ES-5 | Carbon dioxide emissions for different transport modes (Early Peaking scenario)
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Figure ES-6 | Potential contribution of different measures to carbon dioxide emissions reductions
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Recommendations

In order to promote the development of low-

carbon transportation in Wuhan and achieve a CO,
emissions peak as early as possible, we recommend

the following policies:

B Reduce demand for intra-city private
transportation and encourage greater
use of public transport, especially the
subway. Additional measures include timely
and appropriate regulation of car ownership.

B Optimise the modal share of inter-city
transport. Specific measures include ap-
propriately reducing the proportion of freight
transported by air and moving it to rail and
water transportation.

B Promote the use and prioritisation of
electric vehicles. Specific measures include
achieving full electrification of buses and taxis
in the near future, using regulation and eco-
nomic incentives to vigorously promote the
development of corporate electric buses to
transport employees, overcoming obstacles to

electric car sharing, and encouraging private car

owners to purchase electric vehicles.

B Pursue energy saving and emissions

reductions in the freight transportation

sector. Specific measures include optimising

distribution networks, reducing the demand for

freight transport, capitalising on regional geo-

2030 2035 2040 2045 2050

graphical advantages (such as Wuhan’s central
location and proximity to water transportation
routes), vigorously developing multimodal
transport that can demonstrate a model for the
country, improving the fuel efficiency of freight
vehicles, and incorporating environment and
sustainability as key considerations when plan-
ning, designing, constructing, and maintaining
roads.

Promote and apply clean energy technol-
ogies. Specific measures include introducing
natural gas-fueled ships and shoreside power
provision.

Explore mechanisms for innovation and
promote emissions reduction through
market-based means. Specific measures in-
clude using a ‘carbon credits’ system to promote
green travel to the public, encouraging trans-
portation enterprises to prepare for participa-
tion in the emission trading system, and intro-
ducing innovative mechanisms, such as higher
car insurance rates for vehicles that travel a
high number of kilometres per year.

Strengthen capacity of decision-makers
to implement low-carbon transport solu-
tions. Specific measures include collecting and
maintaining low-carbon transport statistics, es-
tablishing a measuring and monitoring system
for transport-related energy consumption and
CO, emissions, and strengthening the capacity
of local technical teams.
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