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Opportunities and potential of transportation
decarbonisation during the 14th FYP period and
long-term
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Context and Scope

A joint study between the ICCT and VECC-MEE

AHEICNEBRIE Sl R by 2> (ICCT) R &4 . ,

B NLsh EdE s W90 (VECC) 4 LE1ESE . Context: support China’s near, mid-to-long term

57 transportation climate pollutant targets

WMEFE: BAPEIL, b KWsg@p] - Scope:

sk H An e = A T)"Z*W?E o Focused on climate pollutant: well-to-wheel

W Ia % . emissions of CO,,CH,4,N,O,BC due to fuel

. _ combustion and HFCs from the A/C

B e e
BC)2 W ﬁg\%ﬁﬂﬁ/}% HISU ﬁ;}“?{)c{;% > Used GWP20 to better capture impact of short-  lcct
HFC) lived climate pollutant.

o 204 AJHEZE N B ERAT RIS BEfH. > Major transportation modes including
(GWP20) passenger cars, buses and coaches,

. EFRSE AL ] . ARH co;nmercialdtrucksh,.shipp[i)r)g ve.ssel, freight rail,

270 ] o 0 7 and nonroad machines. Didn't include

%mﬁﬂ%ﬂﬁ%mng%ﬁﬁlgéﬁﬁggm%z i passenger rail or civil aviation.
AN FEAELHE 2 ia Bk B AN S FH L 25 o > Analyzed five major emission control strategies

. A [ [ b A e ot ke b tailored to the China context — fuel efficiency or
%%Zi%;?g%i{gﬁﬁﬁwﬁéf&%@j direct GHG regulations, emissions regulations,
GWP#HI| A5 & sk . Eahfh. flte ban on high-GWP refrigerants, electrification
e 1 and freight modal structure optimization.
iz i
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Methodology in brief

R E FRTANAS @GSN 30 TR e HE K SE, Bl 1. Identify baselines for the seven transportation modes

R R HE A IR 5 I 2t ey / and current and pipeline policies under the five
T 1SR 5 M P O 5 SRIEAE ML 0 stegioa i Chien

A it

I B JUS 2. Benchmark with world-class policies and programs
XA B B 4 2E 1) H AR AR 2R for the various transportation modes
T E R AR E A E MY, S581E1kE3LE$] 3. In collaboration with local partners, define future
IR A SR BRI 5 scenarios based on the benchmark analysis and
B ICCTAIVECCTT 4 H3E B4 2250 . A S applicability in China
*ﬁ%ﬂﬁﬂl“*ﬁf’ﬂ@%%%ﬁkkf}‘*;é E“Ji)%ﬂlﬂlz* 4. Assess emission reductions of future scenarios using

A IHHAREEY ARE RIS A in-house emission models for onroad, marine and

offroad sectors
Onroad module

Nonroad module (VECC)

Marine module
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RONEHERY CHARACTERISTICS FACTORS
DATA
GROWILS SHIP EMISSION POLICY IMPACT
FLEET PROJECTIONS BY SCENARIO
TURNOVER

SHIP EMISSION




R S AR HR A 1 53¢

* 20304FH L= Y ARHIL

B A

="

FEiE BRI

AR IR F 4 + 2020-20304E a1 #i4: + 2020-20304F HjAj# A4 « 2020-20304F 1 [a]#i 4 o AR AR ¢
L/100km ; PHLERIIIE ARG PRI S0one) S e 1
REXW/CO, hritf © ERCTIMFERRERE  FE(E30% ; BHAERER4% 5 [#{IE30% ; B / /

IRGWP 4= Ji 2 il 14 71

HCOME TR 5

© SRR - SR

R AR A

o SERCT RN BT

ZCOMEMbrRHE

© AT R ERHT

ZECO b -

* 3] 2025 4F > [IVZH] «

© AT R IERHT

ZECO bt -

) 2025 4 > [HIVZ R

AEHRTHZ110% (520254
ARSI

* IMO ki il X (ECA)§™

WIERIBONE Wi onE o AR - ORI - 20204 SEHAIVINER
- SR R A VISR BRIV 5 VISURIEIIUE s L ok i iy DVESESACTIK it
SRR b - 120804 » IV + H2080 » ATV Vi B EOPT e A

FI202245 5% 113441 5 GWP 18 5] (HFCs)

* 20304F 4 A ZE 4 e

* 202544 R R

RSOV 15857
RS ©

* 20254 A I 4

RSOV I 37
RIS ©

* 20304FH A IR LR

W 2 P R IR 4

e > XTIV B
Frif o

© ETEMN - RRIERS

(100%Z3R) FULEh

BV B BER -

HERObRIE <

* 20304FHi A= X %

JEE 3 vk 3] Bl 3 o £ % o + = o1 3 B I ®5 = Hh 3 B - i 3 2 ° his ° =
RS L VP 00 < SRR R sossgpemik ol OO VERIE WEIIER M fokaio (g Me030 AR
TEACKENT NN A - N O i (1 LR S TL R Ry T s > 204045k
100m- o Josce SRR - RPN | 5 e S
1h40% - AR R -

o

I CC l « 20304 H [0 42 i Fi ST AR 201 747328 38 460% » 1)) 307 gCO,./kWh

ON CLEAN TRANSPORTATION , LTSS » $12020( U I A BEA20 1747 IR 1-4130% » BI20254EH 150% 5

2025 4EIFUG - B%MITEI B4 2 5 IR LA TS B > B 5 I RERERTH15% -




Detailed strategies to decarbonize transportation in China

Non-road

&

MH Truck Rail
= =

Passenger Car Bus

New ICE vehicle fuel
consumption reaches

« New ICE vehicle fuel

. + New ICE vehicle fuel + New ICE vehicle fuel
consumption reduces

« New coastal and river

4L/100km by 2030 o consumption consumption reduces ) -
Efficiency/CO, « Equivalent new fleet pyisuslcotieel improves 4% per year by 30% between VSR effu:lsncy
2020-2030 improves about 10% / /
standards CO, standard . 2020-2030 2020-2030
« Equivalent new fleet 5 X every 5 years after 2025
+ Real-world fuel @), AT « Equivalent new fleet « Equivalent new fleet compared to 2025 level
consumption gap 2 CO, standard CO, standard P ’
same as proposed
« All pre-China IV « All pre-China IV

Low-GWP refrigerants

New energy vehicles
and engines

icct

THE INTERNATIONAL COUNCIL
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Freight systems

+ Same as Low Ambition

vehicles are replaced
with China VI or NEV
vehicles by 2025
All China IV vehicles
are replaced with
China VI or NEV
vehicles by 2030

Ban the use of high-GWP refrigerants (HFCs) in new vehicles by 2022

70% NEV in new fleet
by 2030

100% NEV in new
fleet by 2035

BEV energy
consumption
11.1kWh/km in 2025

« 100% NEV in new

« Same as proposed for

* 100% NEV in new
logistics truck fleet by
2025

* 55% NEV in new rigid
truck fleet by 2035

vehicles are replaced
with China VI or NEV
vehicles by 2025
All China IV vehicles
are replaced with
China VI or NEV
vehicles by 2030

100% NEV in new
sanitation truck fleet
by 2030

75% NEV for new
dump truck by 2035
40% NEV for new
tractor trailer by 2035

+ IMO ECA expanded to *

exclusive economic zone

« China Phase Il emission

standard, equivalent to
EU Stage V

Oceangoing vessels:
Other than cruise ships
(100% required) and
chemical tankers
(voluntary), 100% at-
berth plug-in rate for
shore power equipped
ships; Increasing number
of China-flagged shore
power equipped ships
Coastal and river vessels:
Same as adopted

* 60% lifecycle carbon reduction from 2017 baseline in 2030, which is 307 gCO2e/kWh

Emission standard
equivalent to EU

Stage V for diesel
locomotive in 2021

Freight rail
electrification rate
reaches 90% by
2025

Implementation of
Phase IV standard in
2020.

Implement Phase VI
standard in 2027

100% electric forklift
in new fleet by 2030
Increasing share of
new electric
construction
equipment from
2030, 70% by 2040.

Railway freight activity increases by 30% from mode shift compared to 2017 level by 2020 and 50% by 2025.
*3% of in-use trucks participate in green freight program starting from 2025, where their energy efficiency improves by 15%
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Key finding 1: current policies are insufficient to achieve mid- and long-
term emission reduction targets

7000
6000
§ =%
cER
S @ 5000
C p—
2 1
EE 4000
2%
SE 300 e FTRETRVCAEAT{EARES T New energy vehicles and engines
T w1V LY Clean grid
pogptii m— RN/ CO PRI Efficiency/CO, standards
z & 2000 Y Emission standards/policies
= E — ISR R Freight systems
%’ 5 — ?i}ﬁﬂ%ﬂ?é\%lj Refrigerants
1000 = = B AH AR B Low Ambition
— CHEEBURE R Adopted Policies
o
0
2020 2025 2030 2035 2040 2045 2050

NNNNNNNNNNNNNNNNNNNNN



P4

£2: SEiH ISR H G P AE 2050 S AT I B T 12174 % i i HE

Key finding 2: Advanced policies may reduce about 74% climate
pollutant emissions from the transport sector by 2050

Well-to-wheel CO,e (million tonnes)

Az 4 B CO2e (F J7 k)

7000

6000

—

-

i1/ CO2mR B R
kR HEBOR

—

e o A

= = BERE

— otk — A

5000
4000
3000
2000

1000 S BTR E A B

BFEWIL - BemiRS T
o AL SR A B

0
2020 2025 2030 2035 2040 2045 2050 2055 2060
WTW GHG (CO.e) emissions (GWP20) under strong policies, 2020-2050

https://theicct.org/publications/decarbonize-china-transport-14th-5-year-plan-oct21
https://theicct.org/publications/decarbonize-china-transport-14th-5-year-plan-CH-oct21

New energy vehicles and engines
Clean grid

Efficiency/CO, standards
Emission standards/policies
Freight systems

Refrigerants

Low Ambition

Adopted Policies


https://theicct.org/publications/decarbonize-china-transport-14th-5-year-plan-oct21

20451030 I [R] N e >R AL B 258 =0 S A7)k i R WAL 2
Key finding 3: At the same time achieve substantial reduction in air
pollutant emissions as co-benefit

LDV 947 1,554 1,795
HDV 4,611 6,614 6,643
Rail 453 642 737
Non-road 1,173 2,507 2,574
Marine 372 1,635 3,362
Total 7,556 (45%) 12,952 (77%) 15,111 (87%)
... pem | 202 | 203 | 2050
LDV 21 37 57
HDV 117 175 178
Rail 9 17 21
Non-road 62 114 117
Marine 119 163 242
Total 328 (47%) 506 (72%) 615 (81%)
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What needs to be done 1: Stringent, mid-to-long term efficiency or GHG
standards

CO; emission values (g/km), normalized to NEDC

Status Quo (cars only)

Passenger car CO, emission and fuel consumption values, normalized to NEDC

220
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140 4
120 4
S T3 India 2022 173YS 2026: 117
1004 ‘:\ RO 3~ Ganada 2025: 99
s -~ China 2025: 93
80 B ,
~~<._EU2030: 59
60 RS
40 —— historical performance
20 ---- enacted target
2000 2005 2010 2015 2020 2025 2030
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Fuel consumption (/100 km gasoline equivalent)

Potential
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for passenger cars

==®= |istorical performance
=®== cnacted targets
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40

Grams CO, per kilometer, normalized to NEDC
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F 90%

+ 80%

t 70%

t 60%

r 50%

t 40%

r 30%

Percentage reduction for commercial vehicles
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What needs to be done 2: Accelerate the electrification of major road
transportation modes

Share of electric vehicles of

Status Quo Potential
United Kingdom 100% """;’;’;’a"'Urban logistics A PassengerCars
Norway Netherlands California France Germany .- _Bus vehicles 7/
100% . 0 ° 0 0 o8 / e
— Historical o > K . % ’ ,
..« Targeted 80% - b R EEEEEEE
2 gete % / / #»MDT/dump trucks
T 80% z ' 7
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Final thoughts for China

o H[E AT DL Y 5 RE ] e A2 JE A S AR TS
e AEr . . KA Eh, FI| 2050
ESEEN 70% LA FIsHE & AT AT Y

R E PR b6, Be RO = SARPRE 2
AT T TR A JTECR T A .

AL 8 SEE i B B b 1 e L Rl A
i IR AL

o EHEAHN. FEARANEE B T — B
B i ZEHE bR AT DR HE R 75 A5 G
Wy [a] i S22 S R A T 7 [ S o
o LWz s g 1A AT DLAT SR A
IR HE &

It is time for China to establish near- to long-
term vision and targets for transportation
GHG reduction; >70% of reduction is
achievable by 2050.

Based on international evidences, GHG
standards are powerful policy instrument to
decarbonize the transport sector.
Electrification is a highly cost-effective way
to achieve long-term, ambitious carbon
reduction targets.

Next-phase near-zero emissions standards
for on-road vehicles, marine, and non-road
equipment play an important role in reducing
short-lived climate pollutant and at the same
time achieve better air quality.

Optimalization of transport modal strategies
brings additional reduction.
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https://theicct.org/publications/decarbonize-china-transport-14th-5-year-plan-oct21
https://theicct.org/publications/decarbonize-china-transport-14th-5-year-plan-CH-oct21
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CO, emission reduction potential
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Near-term (2025) emission reductions impact

Well-to-wheel CO,e (million tonnes)
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m— New energy vehicles and engines
m Cloan grid
= Efficiency/CO, standards
s Emission standards/policies
— Freight systems
—Refigerants
Unidentified policies
= -High Ambition
——Adopted Policies
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74%

To achieve carbon neutraliy,
any remaining transport

offset by negative emissions in
other sectors.

2050 2055 2060

Change in CO,-equivalent emissions compared to
Adopted Policies in 2025 (million tonnes)
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m Electrification (incl. clean grid)
m Efficiency/ CO, standards

= Emission standards/policies
mFreight systems

mRefrigerant
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The efficiency/CO, regulation pathway: the future perspective

» There are different strategies to achieve a fleet average 3.2L/100km (~75g/km) of new passenger
cars in 2030, with different implication to compliance costs

» Electrification is a lower-cost strategy

8,000 8
6,000 6
............ .
S | BB e ICE fleet €
Z 4,000 4 g
'L\) ................... W@ osecscccccsstsscssncscces W@ oscsccrccssresccssssccces ™Y (@]
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8 2,000 2 =
- o
g =
2 £
,—3 0} @ 2
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£ 3
Y -2,000 o
c =}
£ o
-4,000
HDMC BTC - e--- FC of ICE fleet oo FC Of PV fleet
-6,000

ICE-strategy 10% EV 20% EV 30% EV 40% EV
penetration penetration penetration penetration



The zero-emission vehicle mandate pathway: the future

perspective

Electric cars, big or small, will achieve cost parity against fuel counterparts by 2030. It is ripe for
China to consider ambitious EV uptake targets for the next 5-10 years

Vehicle price

Vehicle price

== Gasoline — BEV250 — BEV300 — BEV400 — BEV500
—-PHEV40 —-PHEV60 —-PHEV80 —-PHEV100
$30,000
Compact car
$26,000
$22,000 gy LT R —
$14,000
2020 2025 2030 2035
$44,000
Sport utilty vehicle
$40,000
$36,000
$32,000
$28,000
$24,000
$20,000

2020 2025 2030 2035

https://theicct.org/publications/ev-costs-benefits-china-EN-apr2021
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California’s Advanced Clean Truck Rule
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EV leading cities: new-energy commercial vehicle top

runners by type

Urban delivery
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Leading EV cities by various commercial vehicle types, based on 2020 annual data
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