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EXECUTIVE SUMMARY

HIGHLIGHTS

m To tackle small fleet operators' concerns and accelerate zero-emission truck (ZET) adoption, we assessed the
techno-economic feasibility of ZETs over the time frame of 2022-2030 across use cases in different model
years (MYs) for Shenzhen and Foshan in Guangdong Province.

m The promotion of battery electric trucks (BET) in urban delivery, port operation, and drayage duty cycles
should be prioritized because their total cost of ownership (TCO) parity with diesel trucks will be reached
before MY2025, particularly with comprehensive policy incentives.

m Proposed comprehensive policies in this study are effective to move ZET TCO parity years with diesel trucks
earlier than MY2025 in most use cases. BETs benefited more from the comprehensive policies in TCO parity
year reduction than fuel-cell electric trucks (FCETS).

m Choosing BETs with smaller batteries, ensuring that charging facilities are sufficiently available, and adjusting
operation schedules to allow for multiple within-day charges are important to reduce BETs' TCO.

m Gapsin purchase costs between ZETs and internal combustion engine vehicles (ICEVs) remain large by
MY2030, although TCO parity is reached in most use cases. Therefore, financing mechanisms like leasing are
essential to ease ZETs' up-front cost burdens.

m Given the day-to-day operational variability of small fleet operators, it is critical to design BETs to ensure
operational flexibility, cost effectiveness, and mass production.
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About this report

To reduce carbon and air pollutant emissions,
promoting ZETs—referring to battery electric
trucks and fuel-cell electric trucks—is important
(Xue and Liu 2022). Unlike buses and private cars,
the trucking industry is dominated by small- and
medium-sized enterprises (SMEs) in China (TUC
2022a). Currently, ZETs in Chinese cities were
primarily adopted by large fleet operators that
were less cost-sensitive. Now, to further promote
ZETs, addressing the demand side, particularly
more cost-conscious and less technology-savvy
SMESs’ concerns, is critical for ZETs’ future
uptake. From the demand perspective, small fleet
operators are often concerned about the following
issues related to ZET transition: (1) whether the
operation of ZETs is technologically feasible where
range constraints or payload loss can be avoided;
(2) whether purchase cost gaps between ZETs and
ICEVs are acceptably small; and (3) whether TCO
parity with equivalent ICE trucks can be reached
(Tol et al. 2022).

To tackle demand-side concerns and ramp up
ZET adoption, it is important to understand the
current operational and cost challenges of ZETs,
what interventions are effective in overcoming the
challenges, and which use case and zero-emission
technology to prioritize and when.

To address the questions mentioned earlier, this
study chooses one of China’s front-runner regions

of ZET transition, Guangdong Province, as an
example. To reduce the data collection efforts,

we choose the cities of Shenzhen and Foshan in
Guangdong for in-depth analysis. The two cities
are not only leading ZET transitions in Guangdong,
but also set ambitious goals for ZET adoption.

We assessed the techno-economic feasibility of
ZETs over the time frame of 2022—2030 across
different use cases and MYs. The base year is set to
2022 where the most recent data are available. The
analysis was carried out for 14 localized use cases:

B Five truck segments, including delivery vans,
4.5-t (ton) light-duty trucks (LDTs), 18-t
straight trucks, 31-t dump trucks, and 42-t
tractor trailers.

B Four duty cycles, namely, urban delivery (UD),
regional delivery (RD), port operation (PO), and
drayage duty cycles (DDC).

B Two types of goods transported, including light
cargo and heavy cargo.

In this study, the techno-economic feasibility of
ZETs is assessed in different use cases, based on
three variables essential for small fleet operators
to decide if ZET transition is feasible (Hunter et al.
2021; Tol et al. 2022):

B ZETs operational feasibility. In this study,
operational feasibility is evaluated by the




sizes of key components for ZETs, including
energy storage capacities, peak power outputs,
and curb weights, to meet the ranges and
wheel power demands in different use cases
during MY2022 and MY2030. The resulting
component sizing is useful to find the proper
ZET models for the given use case that can
come at a reasonable cost and meet the day-to-
day operational requirements.

B Differences of purchase costs between ZETs
and ICEVs. Here, ZETs’ purchase costs are
projected based on the technology progress of
key components (such as battery packs, electric
drives, fuel cell (FC) systems, and hydrogen
storage tanks) characterized by the learning
curve outlined by Yelle (1979) in which the
reduction in unit costs of each key component is
a function of accumulated production volumes.
We further employed existing literature and
market predictions to validate and adjust the
projections.

B TCO gaps between ZETs and ICEVs. TCO
was evaluated by adding up the capital,
operation, and maintenance expenditure of the
vehicles; the mid-life replacement costs of key
components (such as battery packs); and the
opportunity costs of the loss in ZETs’ payload
capacity. Due to limited data availability, costs
such as vehicle residual values and refueling
labor costs are not considered in this study.

The use cases with near-term opportunities for
ZET transition are identified, based on ZETs’ TCO
parity years with ICEVs. Further, we evaluate the
possible roles played by different interventions—
including technological development, policy
incentives, operational improvements, and
business models—in affecting the previously
mentioned decision variables and in accelerating
the achievement or advances of TCO parity years
relative to diesel trucks. Further, we used an
example to illustrate if the conclusions could be
applied to other cities and discussed the caveats
and uncertainties of the analysis.

Research findings

A. Without ZET incentives, BET promotion
in PO, DDC, and urban delivery (UD) could
be prioritized, given that the TCO parity

with ICE trucks in these use cases will be
reached earlier than other use cases.

1. BETs, except for dump trucks, have

TCO cost advantages in PO, DDC, and UD
in absence of ZET incentives. In these use
cases, BETs will reach TCO parity relative to ICEV
counterparts before MY2027. This is because BETs
are much more energy efficient than ICEVs in PO
and UD by taking advantage of frequent stop-and-
goes to recoup energies from regenerative braking.
By contrast, battery electric dump trucks are less
cost advantageous, because of the prominent
payload loss issue. Particularly in two instances:

B Battery-electric 42-t tractor trailers in
PO, DDC, and UD will reach TCO parity
with diesel tractor trailers before MY2025,
representing one of the most promising
truck segments to be electrified at the
moment. This is because: (1) BET tractor
trailers in Shenzhen and Foshan mostly
carry lightweight goods and (2) operational
optimization measures taken by fleet
operators in DDC—including using small
battery capacities to fulfill the operation and
matching BET configurations with charging
facility availability—are helpful for BET to reach
TCO parity early, relative to diesel trucks.

B Battery-electric 4.5-t LDTs and straight trucks
in UD will reach TCO parity relative to their
diesel counterparts by MY2027. Particularly,
when carrying lightweight goods, both vehicle
segments have achieved cost parity now
(MY2022-2023), whereas when transporting
heavy goods, the parity years will be postponed
to MY2025-2027 after being penalized for the
payload losses.

By contrast, FCETs’ TCO are lower than
BETs in RD. In RD, ZETs’ TCO cost parity
relative to ICEVs will be achieved around
MY2028-2030, much later than UD. BETSs are
less cost advantageous in RD because: (1) ICEVs
are relatively more energy-efficient for high-
speed highway driving than urban driving; (2)
for simplicity, this study does not differentiate
FCETSs’ energy efficiency between UD and RD;
therefore, we may have given FCETs more cost
advantages in RD.
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Figure ES-1 | ZET TCO parity relative to ICEVs for all use cases
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Note: This study assumes that the useful life of the 31-t dump truck is five years and that of other vehicle segments are six years based on Pers. Comm. (2023a).

Abbreviations: TCO=total cost of ownership; BET=battery electric truck; FCET=fuel cell electric truck; ICEV=internal combustion engine vehicle; H,-only=hydrogen-only mode; hybrid=hybrid
mode; VKT=vehicle kilometers traveled; UD=urban delivery; RD=regional delivery; PO_TRIP=port operation (using the trip distance method); PO_DVKT=port operation (using
the daily VKT method); DDC_TRIP=drayage duty cycle (using the trip distance method); DDC_DVKT=drayage duty cycle (using the daily VKT method).

Source: WRI authors' calculation.
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2. Changes in energy prices will greatly
affect ZETs’ parity years with ICE trucks

in some use cases. The previously mentioned
conclusion on TCO parity years is valid when the
diesel price is at the 2022 level of 8.1 Chinese Yuan
(CNY)/liter and the charging cost is fixed at 1.2
CNY/kWh. If diesel prices drop to the 2019 and
2021 average price of 6.5 CNY/L, and charging
costs rises to 1.4 CNY/kWh and above (due to
widespread adoption of ultra-fast chargers),
battery electric trucks will achieve TCO parity
with diesel trucks at a much later time for 42-t
tractor trailers in DDC (parity year=~MY2030)
and 18-t ton straight trucks in UD with light goods
transportation (parity year=~MY2030). Similarly,
for FCETs, if the diesel prices remain at the 2022
level, the break-even green hydrogen price in
MY2030 is around 30 CNY/kg. However, if the
diesel prices drop to the 2021 average price, FCETs
are unlikely to achieve TCO parity with diesel
trucks at any time before MY2030.

Therefore, with lower diesel prices,
removal of diesel subsidies (Black et al.
2023), increased taxes on diesel prices
(OECD 2022), or alternative energy
incentives (on electricity and hydrogen)
should be considered, to maintain the cost
competitiveness of ZETs.

B. Comprehensive policies are effective to
move ZET TCO parity years with ICE trucks
earlier, especially for BETs. In this study, we
focus on the comprehensive (national and local)
policies the impacts of which on TCO can be
quantified under this study’s TCO methodology
framework, including purchase subsidy, tax
exemption, energy (electricity/hydrogen fuel)
incentives, carbon pricing on conventional fuels,
road access privileges, reduction of expressway
road tolls, increases of maximum authorized
weights of ZETs (also known as ZET weight
allowance), and financing cost reductions.

1. There is no silver bullet. Comprehensive
policy incentives are more effective to
bringing forward ZETs’ TCO parity years to
an earlier date than single measures. BETs’
TCO parity years benefit more from the proposed
comprehensive policies in this study. Under the
combination of the proposed policies in this

study (without a BET purchase subsidy), BETs
will reach TCO parity with diesel counterparts in
most use cases before MY2025, zero to nine years
earlier than the case without policy incentives. By
contrast, even with greater amounts of subsidies
(including an FCET purchase subsidy), FCETs will
reach TCO parity with diesel counterparts before
MY2028, three to six years earlier than the case
without policy incentives. Overall, with the eight
proposed policy incentives, the TCO parity years
of BETs are zero to six years earlier than FCETs
in most use cases, making BETs the most cost-
competitive ZET option.

2, The impacts of policies on ZETs’ TCO
parity years and TCO reduction are use-
case-specific. ZETs benefit from the proposed
policies of tax exemption, energy incentives, road
access privileges, reduction of expressway road
tolls, financing cost reduction, and increases

of maximum authorized vehicle weights in this
study in TCO reduction. The improvement in cost
parity is not significant when applying the carbon
pricing measure due to China’s current low
carbon prices. Specifically,

B the proposed purchase and ownership tax
exemption and energy incentives are essential
to bridge the TCO gaps between ZETs and
ICEVs, for most use cases;

B road access privileges for ZETs are more effective
in RD and DDC because we assume that the
policy works on vehicle kilometers traveled
(VKTs), and both use cases have long VKTs;

B the reduction of expressway road tolls is more
influential for 42-ton tractor trailers’ RD and
DDC because the two use cases have large shares
of VKTs on expressways and high toll rates;

B the ZET weight allowance is useful for heavy
goods transportation; and

B the financing cost reduction is conducive to
moving forward TCO parity years in UD.

3. The FCET purchase subsidy analyzed
in this study is found to be one of the
most influential policy interventions for
FCETs’ TCO reduction; but governments
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should refrain from using large purchase public subsidies to promote ZETs would distort

subsidies to boost ZET adoption to avoid the market supply of truck capacities and reduce
oversupply of truck capacities in the ZETs’ cost competitiveness (Pers. Comm. 2023a),
market. With the purchase subsidy assumed governments should refrain from using large

in this study, FCETs’ time to TCO parity is purchase subsidies to stimulate ZET adoption.
reduced by zero to two years for all use cases, Instead, scrappage subsidies or other non-subsidy
achieving TCO parity with its diesel counterpart measures such as road access privileges offer

by MY2026-2030. Of note, considering that large viable alternatives.

Figure ES-2 | ZET TCO parity relative to ICEVs with policy incentives
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Figure ES-2 | ZET TCO parity relative to ICEVs with policy incentives (cont.)
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Figure ES-2 | ZET TCO parity relative to ICEVs with policy incentives (cont.)
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C. Apart from policies, financing
mechanisms, operational optimization,
and technology improvements are also
essential to accelerate the adoption of
ZETs.

1. Financing mechanisms are essential to
ease ZETs’ up-front purchase costs. Although
the TCO parity with ICE trucks is reached in

most use cases by MY2030, tremendous gaps in
purchase costs between ZETs and ICEVs remain.
By MY2030, the purchase costs of ZETs are still

53 to 322 percent higher than those of ICEVs in all
use cases examined by this study.

To ease fleet operators’ burden on costly up-

front expenses of ZETs—particularly for small
fleet operators—and allocate the risks of ZET
transition to appropriate stakeholders, it is
necessary for private and public players to take
actions, including reducing the minimum down
payment requirements on ZET loans; encouraging
ZET leasing or battery swapping; unlocking green

finance (through reduced interested rates and
extended repayment terms) and blended finance
for ZET financing; and providing tax benefits,
flexible depreciation, or first loss guarantees for
new business models.

2, Operational optimization is a necessary
measure to reduce costs and improve
operational feasibility. As in the case of DDC,
choosing BETs with smaller batteries, ensuring
charging facilities are sufficiently available, and
adjusting operation schedules to allow BETs for
more than one charge a day are important to
reduce BETs’ TCO.

For this type of operation to work, it is crucial to
have: (1) broad availability of (ultra)-fast charging
facilities, parking spaces, and grid capacities at
the DDC’s customer locations (Kotz et al. 2022);
and (2) BETs’ operation schedules that allow for
sufficient charging time windows—for example,
timing charging with loading (or unloading) of
trucks or break times of drivers.

Figure ES-3 | Percentage differences in purchase costs between ZETs and ICEVs for MY2030
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Abbreviations: BET=battery electric truck; FCET=fuel cell electric truck; ICEV=internal combustion engine vehicle; VKT=vehicle kilometers traveled; UD=urban delivery; RD=regional
delivery; PO_TRIP=port operation (using the trip distance method); DDC_DVKT=drayage duty cycle (using the daily VKT method); DDC_TRIP=drayage duty cycle (using

the trip distance method).

Source: WRI authors' calculation.
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3. Accelerating technology developments
is essential to reduce ZET’s TCO and
move its parity years to an earlier date.
Battery cost reduction, vehicle energy-efficiency
improvement, and battery energy density
increases are critical for reducing BETs’ TCO,
while the cost reduction of the FC systems and
green hydrogen prices are essential to bring
down FCETs’ TCO (FC system costs are more
influential for UD, while hydrogen prices are
more important for RD).

4. It is important to design BETs with
flexibility. Significant variations in BET
battery capacities exist. For example, even
within the same-use case, the differences in
battery capacities of BETs examined in this
study could vary by 51 kWh to 322 kWh in
MY2025. Given the day-to-day operational
variability of small fleet operators, designing
a broadly applicable BET that is capable of
meeting the majority operation (in terms

of ranges) in an often-applied use case is
critical. This means both Original Equipment
Manufacturers (OEMs) and fleet operators
should have a thorough understanding of
existing diesel fleets’ daily mileage profiles.

D. Data-driven and multi-dimensional
policymaking is necessary.

1. Data on ZETSs’ energy efficiency and
existing diesel truck fleets’ mileage

are important to improve the TCO
estimation and to inform policymaking.
Energy efficiency would greatly affect ZETs’
parity years and determine which use case

to prioritize ZET promotion. Further, truck
fleets’ mileage profiles are also critical to the
design of broadly applicable ZETs. Therefore,
it is important for governments to gather
ZETs’ real-world energy-efficiency and ICEVs’
mileage data by use case and share among key
stakeholders, such as OEMs.

2. Fleet operators in reality would also
take multiple factors into consideration,
such as the safety and security of ZETs,
shippers’ requirements, market demands
and profitability, and customers’ awareness
of the recent development of ZETs when
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deciding if ZET transition is feasible (QTLC
and MOV3MENT 2022). Therefore, it is also
necessary to go beyond the policies
examined in this study to consider more
policy options, such as enhancing ZETs’

fire safety, enforcing air pollution prevention
policies, improving ZETs’ residual values,

and organizing public education campaigns
(particularly for small fleet operators).

E. The conclusions from the study would

be applicable to cities with similar use case
characteristics, including truck segment
deployed, type of goods transported, driving
cycles, and ambient temperature. Cities
with different characteristics should
be cautious when applying this study’s
conclusions. For example, a 49-ton BET100
tractor trailer in Tangshan’s DDC had reached
TCO parity with its diesel counterpart in
MY2022, earlier than Shenzhen examined

in this study. This is because tractor trailers
in Tangshan do not require large battery
capacities (trip distances within 100 km)

and have a large proportion of the daily
VKTs performed near docks or in the urban
environment (Mao et al. 2023).




Figure ES-4 | ZETs' TCO parity years relative to ICE trucks for the DDC use case in Shenzhen and Tangshan

@ BET A FCET(hybrid) @ FCET (H,-only)

VEHICLE |DUTY CYCLE| CARGO TYPE DA{k\l{VI‘;KT 2022 2023 2024 2025 2026 2027 2028 2029 2030 Above 2030
200

- 200 o
300 o
400 o
49-t tractor 500 o
traler ———— Heavygoods —
ye 200 ° A®

(Tangshan)
300 o A®
400 o A®
500 o A®
200 o
300 o

400 L
42-t tractor 500 ®

trailer —— Lightgoods —
(Shenzhen) o200 ( J\

300 A® o
400 A® [
500 A o ®

Note: This study assumes that the trip distance for Tangshan's DDC use case is 100 km, while that for Shenzhen is 200 km. Further, the energy consumption of a MY2022 49-t diesel tractor
trailer is 64L/100 km, a BET is 230kWh/100 km, and an FCET is 18kg/100 km.

DDC_TRIP

DDC_DVKT

DDC_TRIP

DDC_DVKT

Abbreviations: BET=battery electric truck; FCET=fuel cell electric truck; ICEV=internal combustion engine vehicle; DDC_TRIP=drayage duty cycle (using the trip distance method).

Source: WRI authors' calculation.
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MEENXA ‘BRRER FREFHBERFNERE.

BT RS, AR K E KRR RN R 0K
hEEREERE.



B, 2022FRY T SH LT FEREEHNLFREE HOR, AXETXHOL 2B EMY2022—MY20305 88
HFEEREEBI XN EH MWV AEHKS (Pers. Comm. BRERENREEEE, HRRWAREREEEERERT
2023a, WH%B) . EFETRNE, BMEREFIER, 20228 7K ZZREIIA HIAIBEFES TR L. SRR ELE
TﬁIJRE’]?LBT"ﬁEEﬁ%%%ﬂz’ﬁhkﬁﬁo RXAREARE ZAEXR, REEULM, KRR EE /?‘?i’i%ﬂ?ﬁfiﬁ?ﬁz

TR (BREHER TR SRAKIN) 5HRYKE »’Zt/:(EER)XTMYzozz—MYzogoT]‘JiZg = NHREREEN
(BfERME. EREH ), KOARBRTEENLIREE %‘E%iﬁﬁ%i&ﬁ&ﬁ%ﬁ(klﬂ HRE i'ﬂé’k/lﬂ AN
BEHREE. DM AB ¥ EE51 A6, BT RITE BERLLL AR, AERMT %EI/REP,EIZEW*E I FTEFERYRE
TR E B AR, AURIR2022F 42 A B 7 ¥ g'—ﬂlzzs)ﬁ‘frﬁm BEFTBFERIBE B 2L BERILLES, RIZ
HES|IEaWTEh (RiEh) HRTHEEEEED TR RS AR A BT R MYRE R B R AR T
Ao F /100K, AR izH (USEAH. EiEA XERFHTEER T RER TR ETUNE, BIRESIHRAVGELL
i)%EEPE’J%‘EE/ﬁ%%%f’]ﬂ]nS?EET/looF%K (Pers. SIAHK (CARB 2018) HAEE A S AVRERILLAES, zt:iq:
Comm. 2023a) . X TERIEH, AXREAR TR REEHHREB N EESSRRIR MR L
X E5, $:i—ﬂ‘ff$ﬁ’]ﬁbg/ﬁﬁ SREMIERH T

3% ~5%, MEABREMNEEHEESIEMI3% ~18% kL, MERRENEERUSEARSEHT

(Alonso-Villar et al. 2023) . FARZHH=MNE BIRAEZ ST RRENEERE, ﬁq:‘ ?'_1_ A7

eEEREENEEkEYEEm A W AIIET (Pers. Comm. H, TERBEMEENESE. M HEREEREHS

2023a, JLFF3EB) o E%ETIEWUJH T B R LR N 57 i?xfkﬂ']@/ﬁ!ﬁﬁ; T
RN#LSTE, BIRFERERENESERERE, B TRK
HifgE R 2,

A 2 | ZxXS5MEEIIMY20304 B 5 ES SR B R E S HEER TN

B s=3¥E2s|E R B BREHNSE (BHS) EN I
a. AN E b. SRR BT E
160 10
140 ’
8
120
RD, %% !
* 100 RD, SIS ¥ 6
HO_ up, &5 H-
g & uD, B s 8
i i
H H 4
60
3
40
2
20 ]
0 0

B BAALERATATRS T BB R AEF Qb BENEERRS T, RUELETRTATOREHLE, 2dTIRAMERS, BHik, BPERINTRR R £ £ 2648
TR FTHATIL,

4Eweda ;. UD= 3 T iB 45 RD= RIKiE M,

kB AE& LT Basmaetal. 2023, Burke and Sinha 2020, Burnham etal. 2021, CARB 2019, Hunteretal. 2021, Maoetal. 2021, Routetal.2022, Rufetal. 2020, Toletal.2022, Transport and Environment 2021 &4 %45 .
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%6 | ZXHFEIEHITRABENEES SR BIMEZEEREERLL

o, ) Bt &

MY2022

SRAL

MY2030 MY2022 MY2030

2P 3.2 37 16 20
W g 31 36 17 20
Byu st 26 29 15 18
" Eay 26 29 15 18

187 B B A 5

o EZX I8 29 31 14 15

'y 29 31 16 18

BT 23 24 13 14
" T 23 25 14 16
up Fh 2.9 31 15 16
PO B0t 40 42 17 18
up el 2.9 31 15 16
RD 2P 23 25 13 14
DDC 210 23 25 13 14

4iwgid: UD= 3R TFiE4r; RD= KIRIZHr; PO= b v AiZdr; DDC= fEHABEHM,

R . A 3 T Burke and Sinha 2020, Burnham et al. 2021, CARB 2019 Gilleon et al. 2022, Giuliano etal. 2021, Hunter et al. 2021, Kotz etal. 2022, Lane etal. 2022, Mao etal. 2021, Routetal. 2022, Rufetal. 2020, Sato et al.

2022 Toletal. 2022, Transport and Environment 2021 4 3+ 3 F il % .

FMAERSIEE RIS EIN R SR it R R EIHE

AIRiE, MY2022—MY203080 8 e B S E R &S
BE BB EHE T RABENBEIRANRFSERME, MUH

RESREERE

EREHEANZ, SERBEMEEMNS, REVIEED
KON, EERN BB RGENINE (KX SRR B BT
BERASTCOERAEM) LEXEE, R BMREHN
ERBHEMRB M IR ENERBERE, BT, SRREM
REFMmIPHE ( Marcinkoski et al. 2016; Zhao et al.
2018): —FMBEIZREENNRG, EMRB B EEER
BEMRGHEM L, TEE—MARTEEMLE . HH, &
BB RGNINEREFHERS TR (MEAZERE) THME
Bk, B EENMBEBRENHE, BT HREENK
BHAEK, o, BB AIEERERNER, SRR
BB ERITUMNRB B RGSE Bk ERE, H—

RS EE A XK SRR PR AR ST IR ET RE A

MEA SRR G, BRNRRB B RGESNFEN
(W) BihE. Hh, RHBLRGNNRERERS
FRTHINRER, FATIRMES, MELERTHREE
ENESIAFEEEL.

BRIEFETS L, RENNRGHNERBIEMITERE
THEEESMA, BRTFHMAARE, B2 RRBETEX
iz e T 1% (Zhao et al. 2018; Pers. Comm.
2023¢) o Altt, AXIRIEMY2022—MY2030fj8], SREIER
MERENMERARENNEG. HIRAINERS, BTERE
Bt BREMNENERECE AL TAREL (MIIT 2022),
FrIM, AXBRIEMY2022—MY203080/8): SRR M TR
FRFEAREHN100T A, THBHEEA2C°HNEME; SHE
Bt R R R IR FE AR E N30T R, B EAENICHEMD
B, HESURB b AR, B % TR THIEEIIR
o W FRIRE S NEN SRR E MR RSERRENE,
AR R AT R F T A IS AR A B INE,

m



EREHNR, AXPRENSBRBEBEERSN
MMBREMN; RRERBUNHASHEE, NEERE
RS REENEFRNEN, BEALENRLEE.

MEEREENEERESHRERKX

SRR, RN EENMNE AR, EER
EMRNEDRGERIGINFRERENESRE, SBHE
HREBSH KA T (Basma et al. 2023; Rout et al.
2022) , AXNEETICHEFERENTREMR KA, 2K
EIRMRBIEFRK DT

AT EHFTNMY2022—MY203087 (8], a8 ELE
FHEERTZRDETHNEERESHREN K. HiItER
FH, NMEGRBRENEERETRE R RMAR
2, B RREXBIHNRE, BRFERR
HEERE, £

B AHERECRTMHANRECFEEDE. BIKARS (
HEN. PRFNTENE) REETHHNRE;

B SRR EXRTA N RE SRR RS (
DR RS )  EE RS, BB BRAFRSE
UEEEFEHRE

AXHNFHEBEREXBEBHERESHANER
BRBERBENR7 MABHEENB LB ALH, H
REREHEKERE BNEHERERE (Hh, £
PERBEHLOMERENTNGE) . B, BTHE
Q0% IR R A FBEEL %42 (LFP) #5th (CALB
2022), AXEB(EREBEX) (MIIT 2022) F20224F
BERGEBhOREERENTAE (160RH/TR) EA
2022 F EL KT, KK, BEHME (WEKEM) 58
MRARANERE, BBEHEERE (HA. RE2MRE
NEHE)BEFKREHNE (Berckmans et al. 2017;
EC 2021) . AXEFXIEZR, BRik2030FBhEEE
FERBLEFAZE238 BB/ T, thk2022F KFRS49%
(Qiu et al. 2021) . FIZRET, X EkHz420
BET500¥# & 5| F @B M EREFMMY202294.60f
FEEMY2030M2.9M, EEFENE, AXKBEFARH
STE9TTE, ERIE R RE M AES HEUE, REEJARKSE
th 4 SR BRR Fh 4 R BE 2 o

AWIEH R R EXBEMBAREBHIBXRE, XK
MEAMY2022 R EBERES (FRER) RFE
ENREFREREREHRTILR, ERET, —EFEERE
ZZENT0%~2%, RFALRITETESBEREEE—
ER M,

%7 | BXHMEEREFEXREBGHRESHTHRIZRBIERE

MY2022 | MY2030 K AE R R

M AR TR I 55

MY2022 | MY2030 H AR R

waszhh HARE

ERFE £Rm MR ++ 2 FPers. Comm.

5MY2022 MY2022%% 7 B 4 ¢4 A
EHRA  EEA 202248

Bt HMY MY 20224 5%, & A T Macquarie (2021)

(F£) (2023c), MY2022% & 4% R R
Z g4+ 5K T Mao et 60%
al. (2021)
LA 160 238 MY202289 3 AR (F wdLey 930 680 MY 202249 s A A T (7 AE L A4k
T TE (+49%) A A F ) MIT2022) #5  FlEmA (21%) BAEHABZE20) (AT Gk
(REHF W 45 H (BIFR #4258 ) (China SAE 2021)
%) MY 203049 7l & FQu ) MY 203044 7001 2k F12%44 5 3 %
et al. (2021) (Hsieh et al. 2019)F= L #k F & i+ = &
i@ 4P R HT6 E R AR (Xue and Liu 2022), Faal £ 3 %5 China

SAE (2024) 4 4%

EGECR L TR N ik PR 95
A, BeAkd b 49 5 A (Sharpe
and Basma 2022)

AL BRI A R
MAE, BGwe
w9 A6 % & (Berckmans
et al, 2017; EC 2021)
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%7 | BCHIMIEEREEX BTG FRES BRI REBIERE (8)

FEAT ‘ MY2022 ‘ MY2030 ‘ HAE R R ‘ MY2022 ‘ MY2030 ‘ FHE R R
IR Z) B G
WAL WK E  HEE MY2022315 K TPers.  wIKFHA 430 296 MY 202244 5%, A TICCT(Mao et al. 2021)
é@ﬁi_ iﬁfﬁ iﬁ m Comm. (2023C) %ﬁﬁ’fl (-32%) My 2030\5’{]%1:7'5]']7_%%]5%{1{7 ,_?_L ;J %ﬁp
() It MY 203048402022 F A Sk b B~ (Xue and Liu 2022).
(-20%)  paypk Fuamg o GF TR 25 .15 Mao et al. (2021)4% 4%
(China SAE202) 8% 2. K BRAACEAIAR, FACLIES)
BT RS IR ) R R GV BINAAL A T AR IR
HEREFRA RS ) £ %8 A (U.S. DRIVE 2017a)

et at, HeAkd IR 5
% %0 3 (EUCAR 2019)

R R S
B 600 900 MY 20223 {EA=MY 2030 JRAtdi 4120 891 MY 202249 A% A& T Sinosynergy(2022)
FEh%E (+50%) 447 #5 & T Pers. RELEHF (-78%) My 203044 Fml & T 20%¢4 3 5] 5
HRE Comm. (2023c) BRA (Ajanovic and Haas 2018; EA 2015)a %4 2
(R dappsgay (LT B b S i Rt %
%) (it sih B (China SAE 2021)
F) Mkt Bk oh FE A, BARARACH]
WARRRARIL, R ERFEAHRBE T, BT
WA .28 7 F 5 R 3 7 4764 % A (DOE 2023)
%% & (APCUK and Austin
Power 2022; U.S. DRIVE
2017b)
ES TN
REMBE 45% 65%  MY2022: 1Ak T4 R AZR% 4000 1560 MY 20224 s A 2k T34 2% A (China SAE
EE (+43%) *TEZATBRE ROVEAE AR (-61%)  2021)
(Pers. Comm. 2023¢) & (L f MY 203045 ) & F15%49 4 7 & (Qiu
MY 203044 70 & F s SLEAL) et al, 2021) Fo 9% 2% B P S HRAH 3 B
2%,/ (China SAE 2021) Z %9 R+ /= & (China SAE 2021), Fam
A VA S 25 R 5 China SAE(2024) 4 4%
(RiREAHAK), 15 B E Ao ALK, AR GE
VRGN a0 & & %84 s A (Hydrogen Council 2020)

% S

FERA BANE BAWE ATEEELERETE RLERA 486(0BC) HMY MY 2022 % #, 7, v, HL(0BC) &9 Ak A A& T
(I E=&8m EAm  EEERF4GR (/F  389(DC/DC 202248  Mao et al. (2021), DC/DC#: 3k 22 44 mx A
) Pin 5t %, BBERE R) %) R & F Nair et al. (2022)

B MR A ERCERDI, RRA, ARG REF. AT WAL, A MY2022—MY2030 HATE], kb It 3 ) SRR ERE
" RE N E G OIEE AR, FARBE A F 0 E AR PR E M H SRR AITE] . AR R s B AR AR LR A R ARG L N E Y RA,
SR W AL RE GRS TR, M EEREE AR RERRZATH RN BHA LT, ALURRALS N EL SRR Y RARTAR L, A ROk e H AR,
IR AL AIERA, EE BT, BIRS) RGN A EARIE BN FAR LR RGN FEE (TR F&) 33,
©WRA L A Gl MRl 3 | MR i AK B A %% (balance of plant ) A= DC/DC 253 20, WAL AL R T AR EAREERE.
"B ARG I AL, W IRt AR A ARSI TR S AE A, BAEA AP TR AT RS A R G BT EPTEH4E (USDOEN.) .

SR A& KT APCUK and Austin Power 2022, Berckmans et al. 2017, Cheng et al. 2024 China SAE 2021 £ 2024, EC 2021, EUCAR 2019, Hsieh et al. 2019, Hydrogen Council 2020, IEA 2015, Macquarie 2021, Maot al. 2021,
MIT 2022, Nairetal. 2022, Pers.Comm.2023c. Qiuetal. 2021, Sharpe and Basma 2022, Sinosynergy 2022 USDOE 2023, U.S.DRIVE 2017a #= 2017b. Xue and Liu 2022 #%7C % .

RS EE A XK SRR PR AR ST IR ET RE A
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2.3 MiRERGEEMENRARITE
HiE

AXXM“BTmLE" %, BETETEHANEESIE
A (DMC) | [E# AT (ICM) S51EER (VAT) , it
HHEREENMERA (RAK2) . ARKITTE, AR
RGN E AR KT FRIF AL

Vehicle,, =Glider,+DMC, ,x(1+ICM%)x(1+VAT%)

DMCyy;, =Battery cost,xE,
+Electric drive cost,xrated power,,
+Other electrical component cost,

DMCrcgyr, =Fuel cell system cost,xrated power,,
+Hydrogen storage cost,xE,,
+Electric drive cost,xrated power,,
+Other electrical components cost,

(Ax2)

Hr,

Vehicle. Gk ~EHMERA (7T);

Glider R EMNESHA (TT);

DMC. R EERBRENEREFERA (R Lah

*5) (t);
ICMEFRTRE R ARTRE (%) 5
VATREERFHE, KX KA13% (MOF, STA, and
GACC 2019) ;

uRTNERHR, tRRELENR;

E kT HERESEERE (TRMNHTR), B &
BRRENBLRESHERE" EV, THITES
SEFRIR

Battery cost.. Electric drive cost:. Fuel cell system
cost.. Hydrogen storage cost: 7> 3|Z& 8. &
RENRG. MRIBLRG. FERFHEMMA (T
[FE. T/FR. t/FERHEx/Fx), HiERKE

W73
rated power. R NEB KSRGS KR B MRS HIAE
& (FR);

Other electrical components cost, FEAMZTERH-HI R
K, IFFHFEEA (OBC) . DC/DCH:Hass (7T) %

RAB# LTS ERFEREENWERAEEEER,
ARBREFARHE L (SRR ) X B R HBEIRTTEDMCH
F0, AR AZE LU R E S X R T8
LR AT RS S, 3% A—KIEHRE, TATHRE
T AR AT RE Rt BRI PROE T A0
BRBTAMBALALANTUNE R SXERBATXI L . S,

WRl.org.cn

FIABTNE R, R7FIHE TERBTBEMN (NBEHE. B
KRG, MBI RGE ) FIRME R B ANER
BRESHIRFKIE, P, AXPEXBTHELARANE
SRBME N BB RN A NG, 2022 F BB T
e A B R AN930 T/ T EAS (China SAE 2021),
L= BE M EETN20% (BNEF 2022) . M,
BANFIA12% MM EZS%K  (Hsieh et al. 2019) , U
20308 B BA A AH680TT/F R, th2022F A9 KF
TBE27%. ZHNERLGTFREHARTNENFEKE, 5
(BREHTFFRAKLE1.0) (China SAE 2024) W&
ZERBERIPEBN(ERERE=NEEESEHBIRE)
(USEPA 2024) 2030FHUNEAEHESE (ILE3) .

ICMA e ER AT, OFMEHZAMTFDESE,
ICMKFRER. EWMEARKET R, M2%El45% K
% (Rogozhin et al. 2010) , BAICM LR R H T
R, BEEIFEFREBEREFTN NFAKFEHR

(FitchRatings 2022), AXXH16%MICM (Orient
Securities 2019) , FRIFIZE{EEMY2022—MY2030HA
EMRFFAE,

RIEDMCEICMMIER, AXFEMY2022—
MY2030#86R R ER U E pk A& . RIBRIYI A1 LTI4E
EEEHMERBRENEUZEMN" (Pers. Comm. 2023b) ,
ROTRE T AN EIMY2022 588 RIS EM B A A, — &
ERHF10BUA, XFRPLRITEFEASHEREAE—E
ORI

EWERAEM F, AXHE—PITEMY2022—
MY20308i/8) &R MEBEFEREEN—XMHER (8L
WUBRA. BESRARAE) . BERIEEAR, BIER
#rEMTERzELV (XERFERK. EANELS
BNt ) MBFHEREREN—RETER, FEBE
5FEmeEERENRRE, MMAEERIBXERENF
&, FL, AR ENF T HE RSB ER I EN N FERE
FEA—R M HA A BT EIERS, AXKRIFHERY
W X RER T ETCOMFE M,



B 3 | AXSMEXERRFEENR S FEXBT I RO MR

a BithE
3,500
eee W
——  China SAE (2023)
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Xie et al. (2023)
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Qiu et al. (2021)
T&E (2021)
Ricardo (2021)
2500 —— e Energy Advances (2021)
Energy & Environmental
Science (2020)
\ CARB (2019)_LDV
CARB (2019)_HDV
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W LEEERFALGTAN, kEAFKEHRSHNEATFEANME SLGTN, ¥ E b R R TIN5 AT L2449 A 45,
Rl MEHEL,

RS EE A XK SRR PR AR ST IR ET RE A



2.4 FhEEERETCORITE S %

ek i%‘%é’ﬁﬂ%ﬁ’wﬁa RESLIMTCOFAN, thiz
?ﬁ’ﬂk:ﬁ?‘*ﬁ BREN—DEBRKLE. R, ATEH

i)“’]%ﬁkzkﬁ’]%ﬁtﬂt RH—ZMWETMY2022—
MYzogoﬁﬁlEﬂTﬂl_EﬁianﬂP%ﬁEi,\%‘EE’QTCOO

MEHEERZETCOR, AXRALHHAA (BIWEN
A=) A, mIEEHSHIA, Fit, ZE 7T HER
REBRMTCOMNE M, EFHHRTCOTUNLER, A
DT HRETR mi?"ﬁﬁﬂ?’ﬁﬁi&qﬂfﬁ%%@EﬁL
Wips. OB FRBEREARL, MRBEEHERT
& S5HmE LI TCOFM B9 Rt Bl AT A9 T8 M o

Lboh, EEEIFE SIS ESEL. skt 5ME
WK ZHHES (TUC 2022a) , ASGEFEMN MEEk A FH
ENETCO: —RAXFHEEREEMNME A U NIRRT
Mg, THER R R FARIHEE RIS ; 2 RF Rk
ASREETR A ETEREKE, MRS/ Mzt s,

% 8 | AR BRI R I REIRT

BETCOR B EER

B3t (CFLP 2022) . /5, ATHEHH EAFEERERE
—FEhE, VR DEBRMI—FH=F%%E (Mihelic
etal. 2020), FrId, AT E S EE—FHZERTCO,

ERFRNE, ETEFEERETCORAERIEEA

|, AX5ME Xk (CATARC 2022; Mao et al. 2021)
BFHEZR (IFRS), FARAXEL T HRER KX AL
AAR K BEBHFEERABA BETE, ASONER
TCOS R EEMA (MNERBE M A, TEFHERMA. %
BEBMFFEAEIRBA) STSMRA (NFHRERETRH
M) (RAK3) o ATFEIETS MRS, HihigmERE
EMEAERCTEROTINRAE, IR TFEE,

TCO,,, = CAPEX,

p,u,t

+OPEX,

»urtKey component

replacement, , +Payload,,,
= CAPEX,, +Y, [OPEX, ./ (1+7)"]

+Key component replacement, , +Payload, ,,

(~x3)

TCORMAZF REHN A AR

4w B W) & i A (Vehicle,,,,) P-3
RAK st inaning B R
(CAPEX, ) W) & #(Purchase tax,,,) 2 -
R A (Energy,,., ) p-2 KA H 0 SRR AR R _
& ikl %% A (Road charge,,) P BERAZF _
Ye AR A (Maintenance,, ) P _
EE R PR A A (Insurance,, , ) Ea _
(OPEX,.) %5 #L(Ownership tax,,) bl _
P A A A R 89 AR AP R A % Hunter etal. (2021) _

. Ruf et al. (2020) . CARB (2019

P
R - Basma et al. (2023). Mao et al. 2021 -
K AR B3 % K (Key component replacement, , ) ¥ CARB (2019). Rout et al. (2022) _
HIn#F B & A (Payload ) ¥ Tol et al. (2022). Hunter et al. (2021) -
e . B
) RS kAR JE -

nE I & =2

3L (r) S i sk KB

473k 2 42 (Annual kilometer traveled,) 2 -

B p AR EHARL, v AFEMHT, t RFERFD

R : AEZ*t Basma etal 2021 A= 2023, Bumham etal. 2021, CARB 2019, CATARC 2022, Chenand Melaina 2019, Danebergs 2019, Hao etal. 2020, 2022, Hunter etal. 2021, Kastetal. 2017, Konig etal.2021, Mao etal 2021,
Marcinkoski et al. 2016, Niu etal. 2023, Ouyang etal. 2021, Phadke etal.2021. Qiuetal. 2021, Routetal. 2022, Rufetal.2020. Sharpe and Basma 2022, Tol etal. 2022 Transport and Environment 2021 Van Velzen et al.

2019, Wu etal. 2015 F= Xie et al. 2023 4 ik 69 7L .
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Hrh,
CAPEX,, R~ ARAEAM K (9 —R M (7T,
BEEREE A, MER SRR,
OPEX, R IBEMA (7T), BIEEREMA. SR
BRPNA . BEARBUA . ARBG P AT AR ;
Key component replacement,,.. 8 <RI E X 5
TMUOERMA (TT), BanEHRE WA
B MRS (ESH “XBTMAEHRE AL
R &0, TRTETEEIERER) ;
Payloadzer,., 3= 7~ 37 8RR T8 ZE AU L B 8 ] 5k Al A
(7)., BEZH “FREEHRERKE
WTTE”, T E T EMEEE R IR;
PRIRARE, wRTNER DR, RINERFED, RRF
WEEFY, NRTEWERER, rRmElE,

ARXHATCORUEMER R F=. EWEMETTAE, FE
FREMIBEEARSOMEIME, AL THEARE
f& (CARB 2019), Eltt, XX RBT7%AMEERI TG X

(Basma et al. 2023; Hunter et al. 2021; Meszler et al. 2019) .

MEERGEHRERKREMNGE

AORFARERAVIET, MERRENERERAS
ERBARK (BERFRK) o RXAZEREH I HIK
N, BRI E N H B R A M AIHTATCOH,

DA P, KRR E R B IRAN TCOMF M
M1k897755 B F (Hunter et al. 2021) , BIFEMEERIMG (F7
BEJR ) 537 . FHARISMG (HTeRIR ) 552 BOMEIN (kiR HE
F) EERCR /B, MK R AHM CHEREE) ERF.

AEFE =M%, BEIMEMFT R EENEZE
R/ BR HRAZ . WWhzitlmE, HRHEMT
&, BN E#R/ BRMAEME. £917 (Hunter et al.
2021) , Ib4h, £ FIEIMBEMIMEE MK/ BREF, FRERE
EHERRHFHETT, T, AXRAXRR AR EEFE
FIZSIPR (27% ~36%) (TUC 2022b) , | /A #H & M
BRI EH REBREXNTCONE M (WAR4) -

PCICEV
Payload,, = [

X(I_Mu )+Mu_1]

ZET
x(Energy, +Road charge,,

+Maintenance,, ) (A3ta)
NS

Hr,

Payloadzm;uﬁ'%ﬂ_’\%ﬁ e R REIR IR (7T) 5

PCrosvRRHARENERE (T5), PCrdk N8
BRENBRE (TR), EATEREASHIE

RS EE A XK SRR PR AR ST IR ET RE A

KRIESN “WRRRENBERESHRER
K ED;

MARREHE (%);

Energyu.. Road charge.,. Maintenance. R~ ##
TRBREMREIR P A . & R U2 A AN DR B A
(7T), BAREIERESH "t AEEN
WETTE” Z75;

u RREEG R, tRNERFN,

RIBTEMFERA R ITESGE

MEREENXBERMGAMNES, BERES
BR, Fit, 7N EF AR ETCOR, TEEEMEFAFHN
RETEHERMA,

FITEXBTHGERRAN, AAEHERSTEER
TEFINR T I E 2R AR —A7&IE, T
s, BFFETH AR ENFERAERERE (5~ 64F)

(Pers. Comm. 2023a), ANXA IR M55 215 Fl R HAZE

EETHHERNER, N THEENREMS, RIBMOF et
al. (2018) EK, FH BIIRHEAFH HS5200,000T
KRR, LA BN EEAERER (5~ 64 ) FIRIT
73 272 (250,000 ~900,000T-% ) B8, R, 15 AidFE
PO R EAFR KB, FTERBEMEENS, &
REMB BN BE LT ET R TR R B, 8
FN SRR BB RGENFANMET SRS, BESE
AR X IR W A (Pers. Comm. 2023c) , Fltt, Ak
ZEREMB B IR E X BTG EIRA A

SR TE, AXERA3000~4000F3 2 X8
IR (EFC) fE A E B {E. TR R, RITIER
EMFEMBLERER, BERKER DT MU4RF3000~4000
EX X E I X% (Jenu et al. 2018, 2022; Xue et al.
2020) . Fld, IRBZEB—FIFKR?, dBENRENETNE
X B R E A1440 ~2880 K (RIE B FE H80%) , I
Sk BENEHR, REASRERREEBITFRN, 4HER
BREATTREFTEFGLRBE M, AEUITTE, AXHAEDER
ARAE T E A S R B AR A,

Ht i AERIME 5%

BERR A B F AR I B R RN IR ITINE
Hep, RICHRBNTE, TENESESMEORZNT:

B ZENEEFENSRZBRSHR, —FDHBURT X
W MYLE 5 REEMBEOZCNE . EBNTT
m, ®H. BUTHAIHLRERT VBN BiE
BEM; W, IR THERTHEREEREN
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FE®8% (Guangdong DRC 2018) . HERBERSE
B\, FAENFEBEREAESTANGIS=ERERN
THREHR, ANTEXETRBEREE N TEHA
(AHFEBIR) WRBIRE SR, IEEE=ZFTRRE
B, BERASFE, AEBSEAMTHTEEMNE (&
BHEEFTBRESH ), AXESEHE EENEEF
HYN A LT 50 N T AR E R B A KT
B, IEXTH-RXTPAEREHTBMNE, B52F
HFEBNIEAL27T/ TR, FREM F, AXEZ
ZEMESEHe WViIBTFHNTE BN EH# T ( Pers.
Comm. 2023a ) . BAVMREIZFTEMNIETEMY2022—
MY20301R¥FAZES,

A BRES[HNE OHNENIEE B2 NS I EAE
FEMEENEE. FERE RE2022EM RS
4 K55 ~707T/F % ( Pers. Comm. 2023a ) ,
A H, 2022 FERMNMBIRE A55TT/ TR A
— % RiEE2030F, SESNMEELHETHEZ30T/F
T EEETEMNE, BT 2030F T HAERERE MK
FIEMMERERULEI30oT/ TR, L, SHHmE

HHEE, FRREMSRRE T2 R sE B R
( WEF 2023 ) »

ITHRE2022F M FEFHMKEA8. 17T/ T

(Eastmoney 2022), AXRIZILNIETE R KRG
A3,

ERFRNE, RARSINRGHEMBBEMEEY
TEA4SRAHHBRA NIRRT TizfT, XWAPRN
SR BIEEER AARE (Pers. Comm. 2023¢) , fEASET
T, SRR BRE XM ESIHFIRERER, B, SRMAA
NAMER AR, MAEFREIREHNERT, SRRLE ML
FENMESRMEMPRIGEE, B, 8RR ASENS
RAFIFEEB A, Alt, $IIORNEMRRIEE, ACNETH
ERMIERMNTCO; HAp, WEBIREHNER, BlMRE
SN E R ESRASEREMREF B RTHE,

AR EIHBREB SRS A 72T ES 5
RERITE, FEREFESRERARET R REBWH
FE—EERT, FREENRRRAS TR ZE (Pers.
Comm. 2023a), BK%k, HAERM AR ETFT KRB

(Burnham et al. 2021) . AXH, FEREENHERMLA

BUBM & RAIKE, MR BRITEEIR R E B RAILER A
(Pers. Comm. 2023a; 2023b) . SHEFMARE, AT
REMENAEERARS, INZREEA ST E I 1522 X
MMENEIERE (CARB 2021a), HALRE IR B
KEHESTRBEENRE R A, AXF, FeeBERER
B R AR Bt IR, FbmRESH2000E
100007 (Pers. Comm. 2023a) , A& I AL ANTE R
RARFAE,

ERBBEMSEUWE TR oMK I0 IR,

9 | AXXHRRAMEIZE. AR ETE S SR M ith BT AR (RIS L (RPE RS Be A X 285 B

At A (TN00F K )

B A (T/5)

EfEHL (/i)

b ICEV 20 13,000
i B
B E BET 18 16,000
FCET 18 20,000
ICEV 67 17500
1B I 4 5 BET 50 24,000 £ )
FCET 50 24,000 B |
: 16 (1+ 3 1EHE% )
ICEV 70 20,000 0%
3k B #7i4 & BET 65 30,000
FCET 65 30,000
‘ ICEV 67 20,000
et AR BET 50 30,000
HES
FCET 50 30,000
Y b 5 1 AR Fa [
. 4?%Xj’lé§ﬁ{h\ﬂkﬁﬂﬁ$ );]'ﬁ]_fl/]ﬁ%]@:f‘ f‘#ﬁ/ﬁ$7@§ﬁfbﬂ(ﬁ <<EP’|‘/\&4,/\$"
* A ( Pers. Comm. 2023a; 20230 ) (Guangdang *amM R A% )
' ' ' Government 2022 ) ( NPC 2018 )

B ARKSHF RO E M,
Y5u83) . ICEV= MkikiA % BET= bW 3) B & ; FCET= SMAT it %

18 WRl.org.cn



& 10 | TTEREWEEIE. B EM SN Bt I ERNEENE

uD

45vk iR EF A & 2
RD
uD

b B A E 2
RD
3k g i £ 4 uD
uD
4wk F 3 EF) £ 5 RD
DDC

R R

B @l ey R R B A ey AR LA
45533 ;. UD= IR T iE4r; RD= R BiZ#r; DDC= EIABizs,

PERAREERUE R AITES L BRERITE
HeEHERENMEEREAR, FiL, ASRESRE
ARRITMFERTIVEEEEZASHN ENREE (L
B, HERABRERTNECRKAENN30%, LIRS
BRI E R AZENB25% (PBC and CBIRC 2017) . %
RNt VR R AR, AT, RO EFRFIRE
H10%, FWHKHEARR A =4 (Pers. Comm. 2023b) .

ERFERNE, AXREBRESNESS, HEtpAmz
RAZHR R R . ZEEIGEFE M A G H R ETCO
(Lt s, BRRIMIERER [EEs) (NDRC 2021),
It, AR BEREEDT, TERERNME T HERE
ZLITCOF Y {a) A9 20 o

RS EE A XK SRR PR AR ST IR ET RE A

Bk (T/FkK) SR ANKATIE BAZ Bt (%)

20%
052
40%
20%
109
50%
195 0%
20%
201 60%
60%
(r&Rmkkasglk (ZRARERBHELINE

fArA) (Guangdong ) (GB27840—2011) (AQSIQ
DOT 2020 ) and SAC 2011)

BRI £ TESRA TR/ R E S m e
FMTCOERE, AXHEBUZHMEEK (REHANHREE
BVBR ) XS BEARHTRE IR B TCOPR R 1 A9 1ER

ETHBORXMHXE B, AXRETERSHTBN
IR AT PTRE RER B9 R R 8RR BT 4 T B HETE, BRI
M. BSREM SR MR EEEEES. HT R, B0
EAXTCOERTEMMERSHTTH/\TEEK, BREBE
I B S . BEIR (FEER/ANE) AMIA. BR AN, PSR BRAN.
BOSEK . RERANRITERESE R M.

AU D BUR B S A RN, & SKRRIEMR, RiR
AKX NBUR A S o BRANBBUR SN, A AR 752
SEMBlRbRERE THENBERSNE, NELRE—
BRI R AR AR E . ZEREI SR
FERTH OMBNR, AXHERBEBTEERETE
BHEEME SIS ANE,

BERIENE, AXRATHE B RIE R HE R
REKIUSRAEZETCOTFNERM M, B ETFHAE
X iREH R EET RS ERNF .

19



*u 7 .=
£ - | ' -
\ ,‘;_ i ;

3 .7:-; L A ..;F-v‘
f - 7:‘ S ol g e g i
: 3 . 3 sigmmgaly 3 e S
TR e .l «u -
3 3 ;‘i\‘g"—:*gg:ﬁﬁ;ﬂ—a o
S .
SRL-

.| “* ‘ ' 'Ih
=. ‘; =“'-'.‘3-‘ - _-..._. vz
"’!A?’ V/ﬁ/‘v dad/

-
|

_E | i, MﬂtlHIHNlill‘lh‘hll,‘{!‘!i
o miﬁ‘.?ﬂ'ﬁu'ﬂ""’“""”'" n
Magrsy iy
Tliﬂllﬂllﬂﬂlﬂllﬂllllllﬂlllllﬂlm

m'ummmmru

-~ |

HAMBURC e

| T



A — ==

i5T4aR

31 2022 RiIHELE
022 FEMBE EREZIHRNEERITH

AR SF2022F (FEERK) (MIIT 2022) FF7E
HRERBEFASE (NFR1) DT ER, 20224,
R EAEH OB HZm i RNZEER, &
— i % (MK EIER 5 R) &, F R R
MERAE. HRERKSBHIEENERNEHM,

B ZREERAE

W RS R, fEMBETHEERTH
BEREMNEERR, BETREREKMN (21200~300
FK), IhmEmskan ERABRE A, 7ELFRR A,
— LR VBRI EEAR, WEEBRNRED
EFATYERREMNEYG (MAERKNBLTN6E
Rl E), TMBoENL; p—EizHt W RE
ST TR ENEEEIN L, B AR
MBRESHRBEREN—IL—ER, IFEEZHNL4E
MBE, THHFERZSHHEMERLZEEZER (Pers.

Comm. 2023a) ,

SR B R E MR B B Fh
BK,BFEMERMERAYSNEERK, BEX
BB EMERI. Blan, 4.50 % F AR E 17
FWNEMEBRANI48T XK, THRFBEXE EWH=
300~500F KBTHERNEK,

RS EE A XK SRR PR AR ST IR ET RE A

B FEEME

2022%F, ERAFLXNHERREERHEE D,
Ak, HSHMEH AL IR, BRRENBERE
HBELEE (Pers. Comm. 2023¢c) . AFRDITE
T, BRTFERERE, 4. 5MEAEBEENHRER
KEBEHNTE: FEER4 MR AEBEENHRE
EE B B IR IS ZE1E26% ~ 42% . H 1, SIAKIE 1%
FHHRERIAREZE ——RRERABEXB MM
EM—FEH,

BERANRITERENEN, FREERRER
KE BB Z SRR MR BN, FretRi8IH TR
AE B LL A I # BTR F 1R 15% , T sEIR42mEF
HEES| ERNHRE N LR R4 20 55| FR5%.

B BYEENERRE

BRARIEE S B ER SN, ZE2022FMHFREIREE
FRFEEZHDENEENET K B TERERE
BARESER TR I B M B G SRR Bt R 5
AR E T 44 (#ME PR A110F )  (Guangdong
DRC et al. 2022) , BB RENEZABiT110T R

(MIIT 2022), XERAREHIK S MEFFFEEHE DS
W EIRE A o A 5 STzt AT E 7R, 20225, &
HOTERBBMRGES127 TRRBME (2C TR
fZR) B ERE, BYIEENRTIA364T . BfE—
ERT, ZERTAHEER T B RN IR BN
e FIEE IR ESK (Pers. Comm. 2023a) o
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22

& 11 | 2022 HRER S ER R A S

4h %, 3 i &
£ b L5 %

o - :
BRI g o 2| @b

SRE | (Fam) KA | RE

s HE | (TP | K
(+r)

#maE. 3495 960~ 161~
¥ & @x2) U R 1315 186
ZALE 4495 1,251 185~
#E uxy O M ek 196
e 18000 7927 195~
BEAE Ly W O w228
- 31000 270/ 2230
LRkt Bxq B 05 (20%) 00
Ee 42000 - 250/ 25,257 134~
#£351E£ (4x2) 360 (-5%) 205

B CHET P AT AT AR A e BB AR BB F R K BRI

SURAL i

ub N.A, NA. N.A. NA. N.A. NA.

9 30 84 (_Zng) #4348 Ugigjﬁ

30 105 102 (iigi) #4464 UZi;jﬁ

40 127 110 8?232) £38 WD

égngil 36 100 10 fiﬁzi 22?; Ugﬁéggb
#aDDC

"l BN A 0 KR SAL ZARARIE R S F | AR IRE S 4 S I AL B AL AT B RORAR A F 0 PR AR RS AR B A ST S G A S

TR RN I
CERIEBE T MBS FE, SRR FRAGTHRBEF
Eesdd: UD= 3R iE4; RD= R3RiEHr; DDC= 4EshBiEHr; NA= RiEM.

KRR AEF R T abiE 4 4 a9 iABF ( Pers.Comm.2023a, W FEB) fo (EA B FE) (MIT2022) #25.

2022 F FAE R ST EMWE R A 5TCO

RIBREZLEFTLAMNAFEIE (360che n.d.) 5X
R EH AW EIEY (Pers. Comm. 2023a), AXGTE
Teo22FHRBERESKBEREMERANER (BT %
1R ARSH) . ERETR, 20226, RFHET, dHEFNH
B9 B B AL O R E S 58% ~113%, TS AR Sth 15
FIE R AN 5T, LB TR E S 272% ~482% (L Fk12) o
Rifn, WRRXAGBERH “FEHB. BibAE" 2K, N
HEMBELTENESNMUE RASRHREILTEY,

ETMENA, AXHMITE T2022F FERBEER
Wiz, BORNEHSERBEHHRFHTCO (RixH
FTREREH200FK) o BRE|2022FHERHEETL L
EXRBEZERHRMNEERR, AL, AR RITEIZZFN
TCO, I5h, T ES, A EE T RN LT B AT
BRI BURI TCOMR N, HER B 7w

MNHEHBEEMS, AEARNEHHZURBTEE S
SNEMICEE R, B EENTCOER TR MM
ETCO; MAWTERZSNERZHEAERABZH Y=
Y, R EMNTCOME T RM T,

WRl.org.cn

WNEMBEMEENS, BMEXEE REERRH
MRERCHTEHAMEBENESZEIY, 2022 F S KK
BB EMNTCOMALLLR BB ER 55 A E60ATT (O
Nz sERN), EEEZEFRNT. —RERBEBEE
MMEBERARS; —f85MES (2022F557T/FR) ;
SRFEAALNERBSBHEEDERSNRRER
5 MR REMNERNEMSE R ERTEHENESNE
FR(IWE4. El5FEG6), Bz, bR AKX 31T SIRRIE
HMEEHEETREMER. TRAMXFANE 2T 2005 7T
(Beijing Daxing Government 2022; Beijing MEITB
2022), LU IES TS H150% TEX— 4 EKFE
T, EERTARNK 2022 F SRR BB EIEATCOLL A
SHEMK65ATT (RES) .

A ERERNE:

B EE, RITHHEUTBEFOEEHRENES KT
RATHEETCOFMHERITCOF MG T, Wi
MERHFN4.MRELERBEE. BORNEZRHR
B2l FHEHFS|ZE, Hd, BUTHEEMNE (B
FA5.4 ) B TRAEBTEAZSNEREH
THBEHRUEESRARUEENTCOEZM, H



TFHaEHFEEFEIFERONZRIRFEINS B HOR, REGRE N8I ITAESHEBE 42 ¥ EF|

M TEMTCOEM, Rit, RIITABONEH FeaWmizh (R iiEh) PRI SMImETZENTCO
HREHNGBENFEFSIEMENE (BESTH T, EELBRN BHAMR (Pers. Comm. 2023a) . HIRE
7T) B TREABRNFEESIEFNBERK. RoJaER: — BRI ENERAR (MIIT 2022) ;

TREEFRREERRESRCATE, MEAEED
SR P FAERR S AR

k12 | 2022 B SR T R REIR B SR BT ZEMITCOZE

oh b, Zh I A 5 kb I & 69 TCO £ A SR Y 5 Bk BF Z 04 TCO 2 4
%4y K A () (%)

el

-65,703 -83,703
ub SRS (-19%) (-24%) N.A N.A
45w i R 3F G 5
-43572 -97572 279,989 54,989
Jz__ }J X, ) r 1 ]
22045 (-8%) (-17%) (49%) (10%)
uD
s 24,051 -29,949 403,833 178,833
> (4%) (-5%) (70%) (31%)
8o B E
o -6,57 -6,157 478,911 448,91
S (-1%) (-1%) (40%) (38%)
uD
S 32,327 32,327 462,616 432,616
- (3%) (3%) (36%) (33%)
ek B A%
238931 238,931 574,447 504,447
/S#. 0 ') 1 I
CL 5 (15%) (15%) (36%) (32%)
4ovk -3 # 5| £
1,234 1,234 476,719 406,719
}— }]/s#, 1 i 1 1
o B (1%) (1%) (30%) (26%)
-392,009 -142,009 11,606 166,394
_é }! X 1 1 ) 0
PO G (-17%) (-6%) (-1%) (7%)
202,150 202,150 596,407 596,407
2 }7/?]@ 1 1 I 0
e B (12%) (12%) (35%) (35%)

FM: A5 b e AR R AT AR R Y & TCO LM 5 A TCO 2 £ B i 5 £ TCO 49 ML

* F P RGAR T B4 R 6 B AT I E AR 200 FoK; B 31wk B FpiRF 69 4R N SRR G B, SLALPTA B AL 69 1R R 4 IR 3% % o< 4 (Pers.Comm.2023a) .

CHhFEA ST, EE A e MER R AR RS P e TC0 B, AR T P E A TR T e R, URMR AT AR IR BE A 4 )T BUR B A9 TCO,
Giugid) : UD= SR B 4f; PO= % & MiBdfr; DDC= EHibiEd; NA= RiEM,
kR AEHH A

RS EE A XK SRR PR AR ST IR ET RE A
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AT}
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T

B S
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o 001 HH BV
E— (TH) 001
i S E G
B
001 GHPAY N LYo
(cH)ifrEl) 00l
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| NACEAE Ny
[ | AT
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| ] A CHHE
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AR AR SR A < (Pers.Comm. 2023a) o

B B P RGR A B4 5 % 00 B AT IR AR % 200 F K,

R A
WRl.org.cn
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A 5 | 2022831 S 4% Bt B EIS ZERITCO  SFIT . FElLTh AL E i AM X Rt iEiin =

B AEZR B ORETBEEHRNMEERIEEC W BEHE W RTEEESRENREEIR I E 100 PR EE % 100

3,500,000
3,000,000
2,500,000
2,000,000
R
1,500,000
1,000000
500000
0
BB K K ¥ £ #8838 &8 & 83 8 & E 83 &8 & £K 8
B 2 B B B B B E E £ = B E & 3 & OE % EX §
W o X 8 K & K @ Ok E B M g & & WK P
2 Kk 8 X & ¥ ®&E F K CE B B & ¥ W g
= i H 8 2 8 B 2 8 B B2 g
i fiz [ T I b =
& #® C £ & & & £
B B B
1 1 1

B B PRI A SR 6 BATIREAZH A 200 TR, 31wk A A 69BN IR 2 ((Pers.Comm.2023a ) .
A AR IR,

A 6 | 20228420 3E2E 5| £ pITCO SFRIITF SPRERMIBEHEONER IS

B RAAZEE B RLTBERAREIEERZEICO W BERAR W LATEES SR S RYRETAEIR Y 2 TC0 MOMEIZE TC0

a ANEREN A b. SUKAREBith 5%
4,000,000 4,000,000
3,500,000 3500,000
3,000,000 3,000,000
2,500,000 2,500,000
| 2,000,000 : | 2000000
1,500,000 : 1500000 -
a
1000000 = : 1000000
500,000 I : 500,000
0 0
KEKH R UK SBEESRIR S KEKKH R U SBEESRERS
EERERREoRLC D ®E S EEREEREoRLC D ®E Sy
o e B 5 Ok G 4K M0 g 5 ORE A0 & o e 5 85 Ok G 4K M0 g BRI &
SRBZHEREFNCEENTE SRBEZHEREFNCER NS
€ & R mSE me® € o R meE mPE
o wf 2 £ = o wf 2 £ =
G G i i
& & & &
K K K K

BV B PR R S R 6 BATIRE AR S 200 TR, 42 vk A7) A 4G4 MR S (Pers. Comm. 2023a) .
KRR EHHL

RS EE A XK SRR PR AR ST IR ET RE A 25
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3.2 MY2022—MY2030Z 1724 R

MY2022—MY2030FRE R R X R Z R B HIg E

7 HRER R ERBTMESERE AR WEM L,
APEBETEHEFEREEXBIHFENEARSHE—
BifEbAE KRB RSENNESEEERE, HER
MY2022—MY2030REiE4ZHENEMERSBIEE
EMER, EUEM F, AXBEEEARSSZERK
W HRER R EXR BTG SEE BRI,

AR E TR B LR E. BB B S NIIIEZ BT

2022%F, HEFMBEREFHERITW TR BRI
EEXR, Alt, T ERTEMNENEE, THRBEZSEHD
EMY2022—MY203009ZEEK,

“HRERRERBERHSERE R IR T FAE
BB REBNAENTT ., AREHHSEFERETE

T TEE S SN EER 7R, AXKA “BiTRE
2%, RAMTzhss MR BEhas T, Einth5Et
K%, EEIMREN, MZzENZIRAEE, BERERT
P DFERAR S ER E R B EMRTE. i, 2B x15
FREXA ‘BORER AEBRLEE, IBXEYRD
HEESHT X (KE)) B8, RE—RAEEF K.

NTREONZRDSNERBZHH R, AXXAE
“BITRER" AWM “BIEEET AWML, XA BRE
TR A RATXEGSHNERS/ BN REENZ
FRENEE, FWEEHREED, FAEBNER/NIRKE
SEEINIZE. Ait, Br “BITRER" AN, shd b
RIE “BREGEE" ARBERMARE, FEBOME. AT
[TEEH MRTREFXBEANERBEMRE, L
ENZIE, BRAENREAIEMEENZMHT, BEB
BYRS (E) & .

plm, ERGBEZRHRT, HETE. BAOKT F
MR RF RN, —MEATER A200 T KALE ¥
#% 5% (BET200) # Ak SRS [8). O S [E).

B 7 | diBsh¥iEES|FEBEN00EER B ERIISNTAREESRBEE

a.DDC_TRIP (H{TI B #2=200FK) :

—X—%
ool jposs

T s =T
e &0 SIIEIE 90 FH eF
&gz =

b. DDC_TRIP (173 B FE=400FK) :

- * ﬁ E [%go:oag % ? %’é [I%go:m:@
T s T
Rizipug &0 o= Ry . cE

B5£979 180
&gz SEREBODVOTR o ERT
1.5~2 /)\B
c.DDC_TRIP ({73 B#2=500FK) :

_*:E [%go:ong %?%’é [Eégo:o=|§ e [Eggo:ong
? =R |EIEE|
ﬁiﬁ%ﬁﬁ ﬁl:l n‘_EE a3 180 A2 QE
®iaE ook Bt R BOER B

7% 0.5~1 /MBS 1.5~2 /B

Yaugid: BET= b33 £ ; DDC_TRIP= 4R isbizdir ( “LAZEIE" %)
KRR AR T abiEdir A ey ABFE 4 (Pers. Comm. 2023a, WHEFB) o

WRl.org.cn



EEEE SR AT E L~ 2R RIERNE, BTH BRI
F|¥400~500F K (LE7) . ZEERIIEBERBZHG
S, SEEETS I FNEREEABIT200T K (Wang
et al. 2024), AXRERAEAORNZH G, ERB WG
SHEA “RRIEIE AN, 4B EENEAMETR h200
T (BN FABET200) o

ETEARAGBERERBIEREN X, BT
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. wAA (RIFRH) s 60% 8% 6% 5% 5%

b P | oow
Wss B oe Pow

-‘lgi] B WK A%RA (TITE)

.28%
* 2

e iAEE (T EEH00 Tk ) l 18%
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A 21 | ZHiEIHE PR H P IIMY2022—MY20303F 58 B SR ZETCO T PEAY SRHK(4%)

b. SUA} Bt 55

B E A

500-F K

WAt B R A (/T R)

A RGBRA (ITFE) | 3% [ | 6%

g WA (AT EE) | 2% I 1%

) W IR Zh A G A (/T R) | 2% | 2%

RBWHAE (FHN00FK) [ 9% B %

SIRAMH (TITF L) [ 14% B 4%

s WA Bk R R A (LITFR) . 00
A A AGRA (LT ) | 3% | 4%
k] R A (/TR ) | 2% I 1%
** wIEF A% A (/TR ) | 2% I 1%
4 RBHAHE (FHN00FK) [ | 10% B 6%

) SN (TITF L) [ 15% B 5%
BERARHRERATE (w%) | 1% | 4%

BHERREHEEE (RIFL) | 1% | 2%

e T HEE (KT L) I 1% | 2%

MM ENR [ ] 7% [ 12%

W R R A (IR 5% [ A

HEERGERA (LIFE) [ | 5% [ | 8%

sy Wb R A (/T RE) | 4% | 3%

) B IR F) A %R A (/T R) | 4% | 2%

e ilsE (FAM00FK) [ 8% [ 12%

SURFH (TIFE) B 5% T

Wl R G RA (TITFR) o 50% I 30%

;8{; BRAGEEA (TITL) ] 5% ] 7%
# A Bk A (T RE) | 4% | 2%
W AR A (/T R) | 3% | 2%

. e HALE (F2100 FK) [ 8% [ | 12%

SAIAE (LI %) B 5% G
WEAGHREMAEE (w%) | 1% | 2%

WAt B R EAFEEE (RITL) 0% 0%

Wbt e EE (/T E) I 1% | 2%

s AR AL | 3% [ | 5%

WA R R A (LT R) - 5% 3%

. BEAGRA (LIT L) [ | 6% [ | 9%
o e oA (A F ) | 4% | 2%
;};ﬁ S IR A %A (/TR ) [ | 5% | 3%
ABHFET (FRN00FR) [ | 8% [ | 13%

AN (/T ) % I

W BEXFAFAYT BRI ARRE E R FIME" AL
Yaugid: UD= 3R iz dir; RD= R RiZ4ir; DDC_TRIP= 4E3ibizdi ( “LAZEIE" k) ; NA= RiEM,
KRR EHHAL
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TERE DT, 4B )57 B BB FII 2 MY2022—MY2025 5 TCO
Fhr

Bz E N SHE ARG I, BUR BRI XS BE K #7 8EJR
REMNTCOLLKETEEMEM, AXREFEXN X (Cq0
2020; Concept Consulting Group 2022; WEF 2021) 2
HZHERSH B RTV TR R ERT
i, BREFH. BBREMR SEMRELEERES (X
13) o HA, AXMESATEEAE (e SRR BT
) BERER. 8BIR (LB /INE) . B LB
BRESRERE. RERRITTRRE SRR 5 R A /\IT
B3R,

AXURER VBTGB H AR, &EE55E0RER,
BRI AR SR /\TBUR FE2022—2030 F ML B 11/

B HEEREEEWEL: Bo023FiE, BER*THER
RENMENMESEERY, XERD “SHRAHE
RETSERTHE FHHMNERNEMEENWER
M5 (MOF et al. 2020; 2021) ., EFIt, A&
2022—2030F i8], BN EEHF LT MEEIG;
MEFERREREERREERARNSTCONRS,
AXfRi%2022—2030F 88, [T REASMEIER
ERSEMMENMEMEERE, BIETUEERE
ZE2022fF120%, BN6007T/ T . HRIBASCIFREIE
MEREZINEMNRIE (L “MY2022—MY2030& 55
#£R” —F), ERBEMRENBEINE 50400
~900007T/%E, HYFo030FEE MR B MEENS
FEARAI11% ~ 22%,

B MEREEREESR: B, BEREFTHNBER
(BMEAFRSHERERMWERAMNL10% ) SEMRT
(BMERFHTR ), MHFEERKEE2025F KA1
RILTIERL, 7E2026—20274F 18 T 3K 1550% N WE
FiRe, FMPISHELMBA ( MOF et al. 2018;
2023 ) , HFREML, AXRIEBE20265F, FHAERER
ELMEHMER S EMF

B g (FB/MS) #M: B51, TEARANERKETE
BREFTHNTELSE, Xt ATHE. MEE
MRV EIR SR T 4ME, flan, wEAMIT
HEAFEAAHTBIFEMAENTTERHo.1F0.37T/
TEAAIFTEEING, FLT SRR 57 E 12 418
gt/ TR IIE4MNE ( Changzhou Government 2024;
Foshan Nanhai Government 2022; Fujian DRC et al.
2022) , IS, TEEARBAXFTBHABRER
RHI40%IR MR AL ( Henan Government 2020;
Otog Government 2023 ) . Tk, AXEE, B4k
SRBRIMERERERBNFTELRI, MABFLE

7£2022—2030FHA A IR L IX T BETRANE . —2 A4EH
MEEFERMo T/ TRNNEBRMM; Z2AHE
BB R ERE1 T 0o/ T RAZHIMEHIE, X
{RIEAE O IS M A& FE2022—2030F B E 4454 307T/
FRAKE, B REASHRBE I E o mER
92025 FRSEEAR INEN1E B #5 ( Guangdong DRC
etal. 2022) ,

FHIMEGRRIEIER . P E 1 R X 32 8 s AR5 A S
W EN . AXIRIR, 2022—2030F A8, UEHI
RE X E T 5 A EC RN A% T 58 i SR R AE OB, B
2022 F WX N 8ot /M —FELik, tb2022F £ H
IR HNEESM TR NS H45% (Jinan University
2022 ) ,

BRMEEREEESRIEE: TESEAKEE AU
PN AIETFRERERE, MOBTHE T EEHHE
BRESRABMBITHRNEBE., flm, HRAXNER
BEABBITNIERIERR%NSERE, KE
TEENHE K EBNMEERYHESESE (KRB
BHi%s) 2¥%kEE ( Gansu DOT et al. 2021;
Tianjin MTC and Tianjin DRC 2021 ) . #EZ|SiE
BRI EBER., ZESHIPRANEEZEREXR
(Reja et al. 2013) , AR, 2022—2030FHA
B, FERERENEZ %NS ERERELE, MU
REBAEEHR S TTHREM,

MEERS R BRANER: HE MBI, T2
EEm X R ESLE T ARMRTER. flan, AT
MOBRAEERBLERBEERT (RKRA) .
BARMIFEREERT, —EHTHRE T HEER
BEMRTER (ENREBRBEENRTEE) o
BEAE Y TR T HEREENBITRER (EKE
mRS(E) ) , FIEMT HiZEWAN. ABMLIEERERE
MEBNBERA AN 2, FFHTEE, AXNEE
AR DR ETRERMNER. RI\A
NE, RYTHRIAHERRTESEARBITRHIAIE
RS TR ENBTRERREMEER 4%
~6%. AT, AXMRR, ELERNBRT, LR
REMNBTREERBLLRERRATEED5%.

ReMEREERAIGITE2RERE: HILETER
BREFRREMELA, RBHE (EEFMRTES)
(EU 2019) , AWFEERFENRRRITERER
ERF2m (ShEFEREFAE) , MXTFRRRITE
REFIMES 4R EDLETIEHS  (Soone 2023 )
o MR, PEBHRMERMUITAE, XBOEGN
E: MREENERLE ( GRFEREEEMMRIME
F) ABHERKRITERERENL0%, TRTEB
#FH4bT (Henan People’ s Congress 2023 ) o &K

RS EE A XK SRR PR AR ST IR ET RE A
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i, BXRBUFSI TR AT, AERERKHEARIRE
T, MERBEERENRANRIT S RERER500F
%, MEERERRENRANRITERERERT 20,

B FEEMEEREENRMANS: RN RS EEtVES
EERRME, HRRMNRZsE,VHAERNS
ER%mM. N=FHRHA6, KEEHEVITZR
BARBIEFIZE (4% ~7%) , m/hiskidl 50MEE)

HNE IR SHEMZE (7% ~10% ) (Pers. Comm.
2023b ) . AX{RIE, FREFBITERT/NRZH
Ak 4. 2% R EEFIZE ( Loan prime rate ) H¥5k
WIEHrEEJRESZE ( Bank of China n.d.) , FLULBISMT
FEANERFIE (10% ) FK.

SR A RIR A LR N\TEUGR &, #788R 5T 5 R

BRESITCOFNISBAIE (T E22) 11T

%13 | AREHEEREFESHEMETETCOEN, BT S517ILRTE BRINAYHEHE

AR 2 A7) b o B

AR F AR

45 BUR AT A

BT B HE AL
boied

- AR TN 20355, REERH

BIRAESEFESANER40% (£5]F)
. 55% (2b-3&4T &) | 75% (48K & A
%) #2100% ( £3#3% ) (CARB2021b,
"Advanced Clean Trucks";2023, "Advanced Clean
Fleets" )

- BREL. 203545, #HEMmEm., P@Eeg A

BB Z R, Y 100%, FFA4#E T F 4%
BT 2030F (—45% ) . 20354 ( —65% ) F=
20405F (—90% ) #9uHE B 4% (EU2023a)

- FH: L

i

- BRHE:

“Ho-F 2 & (Horizon Europe )
R P RBMFEAES R % (ZEFES ; ; ;
nd.)

- PE. BRELEHLIX (HIRDCnd. )

W E AN (2R
B HAME )

Exm 27

- WABREM: kv E5] FRAFHE0

B AR AL R A

- PE: AUEAAN GBS A R T TR

7 % 70/ %0 4ME  ( CARB n.d, "Clean Off-Road
Equipment Vouchers" )

W) F R A ZM8980% ( BALM 2022 )

T REFLAE SRR b, iR £ 8 B AN (MOF
et al. 2020: 2021)

B

LA R I

2R RESRAT EAIFEGFERR

CRE: A EL AR LA L L

- P H: FARAE 20255 Z A AR E

Z AL i %2, (USDOT nd, " Commercial Clean
Vehicle Credit")

JEHLF) Z#L ( German Bundestag 2012 )

W, 20265 F220275F 8] . A4450%; AL IR K
% 9 4 % f5At (MOF et al.2018; 2023 )

2R

- AR REM b SAREMAARE, K

- 2H: FL

TRBMA G 2L 0B RRBE, Tk
Wk A-ag AR 52 B L) ((CARB nd, "Low Carbon
Fuel Standard" )
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%13 | ARESHEEREESERGIETCOEMN, BT STk AT E [ERINATHEHE (42)

F RM

R ASE S

- B HRRRAFE RIEZHR R
- FE: PEFS X IR E R L

etk A PREUF | R BUR

15% ~100%¥%? 1% # % ( Gansu DOT et al. 2021;
Tianjin MTC and Tianjin DRC 2021 )

B H7 7 LA X,

ATk 2R FEATHEE T EMAT (Penske

2023) , ¥htAetE B FATHAE AAT AL
R, ST EMA Bt £ (Hyundai
nd.; Shell 2023 )

- PH: PRBUFIERIRRA SR LA

KB A K& % (MIT2021)

e
I
I5s
wt
A
+%

- A7k &bt fTRCE IS &AL (Anylogic

nd.) !

AR

- A5 (RE) ;A AR TR

- X B AR RIAF TRAT LI E AR AI0%

( & Z4000% T ) #9551 424% (USDOT nd,
"Used Clean Vehicle Credit" )

Rir A0, B4R RAEH RS
(‘evpartner 2023 )

A ik 0 AR A

- ARG RN AT R 5

M e B AR

- FEMRE: SN, FERA RS

© E: SR AL IR S E

IR 4 W B BAL A &2 (loan loss reserves )
, HPRHEIRAT ARG BT AR (CARBnd,
"Zero-Emission Truck Loan Pilot Project" )

FF. PR IT . RATES IR A TP
W% T PR FEAIE X (Xue et al. 2023
)

18 %A AT IR (Xueetal. 2023)

F R KK E
R E RAE

- BB HARRRERKEITERETR

- £H: AR ERKETERETHR

- FH: L

Sh¥E ek, (R FE KRB AT, R
BAT T K E S H AR R T R, mAIK
X R T AN A 4ek (EU 2019 )

Y138 Hr200055

Rkt
R
:

AARIAFo B
RRRAF AL/
LLEE 3380
H R BOR

- 28 REFE, ATEARTAHRE

- FR: &

TRFRBRAEERNG AL L A
%5t ( FHWA 2024; USEPA 2022 )

&% ( State Council 2023
), AR5 AR AR R
532 % A4ME  (Henan Government 2020; Otog
Government 2023 )
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*13 | AREHEEREESHAMEZETCOEN, BT S17ILRTE B3R ENAYHEHE (42)

AFREA

o e BORF

- BB AR EE TSR E, 5

2 k% MpiAzk & (City of Rotterdam 2020 )
FRA AR WRRETS . E: Ak SRR T R ! I
e I SRR E, REBAZE (L
2021)

B AP AP B E R 5y SRR AT TR 4. SR ERTAL AT T00 Wit AT T ARG, “O7 AT T EHARRREEIMEL, VT AFTE

ERBUL B R A
SR A4 KT C402020. Concept Consulting Group 2022, WEF 2021 #5C %

S8 IMBURMAL, £k /\TUBUR A S EE R b s)
T RREFRELUWERMBEENTCOEN, Hi, XK
FHAWAEHNEERELMTCOTNMERERE ., &
REEX/\MBE, A8 TEEZRTHDHEPRE
MY2022 — MY202588#i SE T S #A R EHITCOFAT,
LE T B R M IR S TCOF A Y [E]32RT To ~ 9%, LT,
AMEREZ G (FRIRMEWN ), SRR EMERERE
ZHIBHE T B EMY2022—MY2028 88 LI S8R M 1%
BITCOFAY, EL TR BUSR BBt B9 TCOF AN Bt B2 B3 ~ 6o
Bz, LEX/\MBURASE, 2R =P, 4B NEEN
TCOFMAfELt MR BB ERo~65F, FHMABINE
ERARERATEIMEREE.

MHEHREMNS, FTRBRREFREHHFET, WHE
SLILTCOFEMN I 8B RRIMF . Hh, BRENBE™
b, HAbBUR X Az TR E R R LI TCOF M i [a A 1ER
HERPE. BAEmE:

B ERRERARESTEWNERMBERE RS,
FINGEHNEESRMEETCOEMMNEER
—o SEBERMIEREL, FREEZERARES T
B AN T 4 4l Eh B8 ZE FOTCOE A B B3R BT o ~ 34F 6
Hep, BBARBENABNERRENERL AR,
Xhrt, ATHEHNERREMZZINFRBERE TS
K10A7m/F, BRUGRINEENBRESEBENREN
TCOZEW, FHRAEBMEFIRA2 ~3FREIMEL
SHEZEMTCOEM ( BIMY2026—MY2028 ) ,

B REFERRERTMA, MHHEHZENLEE)
BRERIIDERBAEENTCOEN, UREAR
. WRILHIZBUOR, MBaRETRET0 ~ 2FLW
5imREMNTCOFE M

B ZHOREERRKNZHZS (BRRBzhS
S5&RBEHHT) B, KEBRNBERTAERFiE

WRl.org.cn

FES|EEAFN. AARRRIZBRNF 1056 IN7E
REMBTRERL, MAEXEHSH, FHEFSE
MEERRTREERS SOTREENILAILES, AR
HWEZ, BUEENSERBRES. ELERNEBEK
T, REZEHZRT, 4B ) FEE5F KR
3FERI G SMFHEF S EMTCOFAN

B EEHEEREESERSE, MXEEhHLRSRBIEH
SR P4 R RS ENRMER . XERAHE
XA MERA, 4R | NS EETRERALER
BRfiEREsRlHES, ERASXEeERABRNT
e FEZBEKT, XiBziiKnAEmnsT, 420
BRNFEE 5| ZHRRT0 ~ 4FSSITCOFAN

B BEFdEREREsEXRITERENEREHHSIER
ERR, TRz SMNEBRINEETCOFMATE
RAElo~4F, REX—BiekEF —LERZhHR
FETCOEM AR BT EMY2030 MBI ( 10X IEHEH
B8 5% BET5000 ) , BIRERRER
EHBEPEEINEETCORB M T %, flan, W0
REFEBERERKEITTRRERER 20, 180
BET500# fR EMTCO¥ K33 AT, HEEZT,
HAnBUR RS HTCORE %4 ~ 1177 7T,

N ERBIRM I ER S, AR HRT, X/ \TBR
M TCOFMN A B IMABIEY, REEFSRBIE BTN
TCOFEMN Y [a$ERT0 ~ 15 BAERRMNEZHHRT, X/ \ T
KN EIRSRRE R ETCOMFT Nt B ER, BANT:

B RREREMEMENELT, LEHNEENDREEN
AEFH, BAXDHET, SMRBIEBEERELD
WARRERS RS, BESKABEBEETCORA
BRI, ZEREBRTZRARLAER, TCO
PEiEE K. AT, ATSREEBEEMRBEEN
TCOZBMBAR, SEMBBEMEENWEMNEXTIRE



SKITCOFMMREIR: FBzHA=RT, ShH
B33t 53 AITCOFAN Y [E){REZ T 0 ~ 2F ¢

B OETRER BT PR S AR T B R B ZE R T A A P U
e, N4/ NEmER 7SR PSRRI TCOMRIME
3, NERTCORENIERCATMENE, B2, WA
BTRREARAEIN, XMIBERATERRZEANS L.

B AXEERNERAB TS KEREHDST, HER
TR EBENBUER SR % &R X PR BOR A A B R SRR
B RETCORBRMMIER, MESRARITEREXN

RiEhns ( LHEXSEH SR ) EAER.

B REEZEHEF, NMEHBRENFLEERBE [

MEETCOTFMMEREREER, ERHMESR

REMmEERT PN EEZREK. BT AREM
SHIET, MY2022—MY20304 O IS M8 4357
307c/F5, B, MEHMEERS X BFEREMREE
MERETCOMERS M B #HEBT T, flin, X
HiEHHeH, 18MFCET5008 R E M ME MG
S MMY2026094510 4 70/ F LR T FEZEMY2030690
To/%E, HIEFERRMIENMY2026—MY20308 %
BEMEESRHEENTCOZERE., HR, ESRE
BRI R ( MY2022—MY2025 ) , S HUE
B 5 P NS HNE R /\ TUE SR X B R SRR it 5%
ETCORNEMMBUER

S8 BHMEERMN, ATAXKANBRNRRK,
It, BN XTSRRI M ETCOTREMEAERR.
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A 22 | J\BIEER FHMEEREFE RS EETCOFMBIESR (47)
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BROY O

o
O--+-0--0--0--0--0-0,

HRAR o=

B AT 42wk A3 £ DDC A 46 3 5 £ 69 DDC_TRIP 3% 3% fw S0k AT 3 5 & 69 DDC_DVKT 3% % .
Giwgid . BET= 4L 30 5 FCET= SUMAM b t8 4 b4 = S AAEX; UD= 3R TiB4f; RD= K 3RiZHr; DDC= 4E #ihiddir; DDC_TRIP= £ skid iy ( “3pAZIZIE” 3 ) ; DDC_DVKT= fEsiikizsh ( “80

TR %) .
KB AR

3.3 XEEICENERR Y

ESTIENE, MEARARZHZST, FRABMTER
MEEER ERNEYRASTRTAGSEER. A,
EEBAXNER N ATHEHEME TN, MEESE.

NERBEHZZ A, RITHERBZHHRS
Hitnth XL, AREFER, EREE TR ITRE5TCOT

WRl.org.cn

ENFEERRER. fla, FitEELmHHAE KK
# (Hebei Government 2023) , 5RYIHBEE 420
FHEESIFEHERFEAR, BUBEAqoMMYHEES|F
THEHT A RMEELR (Mao et al. 2023) . ZiElES
H, BUBAERBLEES I FHNERZEAI00TXIUA
(Mao et al. 2023), Elt, ZXFA49MBET1004EB 5%
EHES|F;, MR TERENEHEEL, FEZ VX2
MBET2004i B &S|, Wi, BRR TRA@E, B
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B A SR D W AR SRR IE 4% F 09 S AZIEIE A 100 TR, IRIN TR BRBIE I 09 HAZIEIE H 200 F oK, Hesh, MY2022 LT 49 vhu Sk k4 7] A sk RO AEF h 64 9F 100 F K,
Tt 3 ¥ 5] ek B AT A 230 TREF 100 FoK, SR ek AT A g sk B AT A 18 T L 100 F K.

4iwgid: BET= 4h R 3h 0 & ; FCET= SURAT LT 4, RE =60 XA HHEX; R = 4L EAHEX; DDC_TRIP= i iE i ( “SEA2IZFE” &) ; DDC_DVKT= 4R 3RBiEs ( “BATREAR" %)

Rl A

W49 BET100 4 BB S ¥ &S| E L B OISR T
TRiE4T (Mao et al. 2023) , THRYITN RS —LSE
MEE TR, Frid, BB EESEMRERNGERLL
(EER=2.8) oJgEtbiRYITH (EER=2.3) 5, BIELTHH
ERBMABNFEESIELRYITEDE. Bk, RIBAI
NE, BUTRREBEZHHRT, 49MBET1004i 8 5 ¥ 1
5| EAEMY2022 5t LM 55T EMNTCOEM, ELRIITH
ERBEHHENTCOFEMNHEER (HNE23) .

AL, AXHNHARERRERTSRYIT. FHLUTEE
PUSAER T, BIREAREEE. ShFEXEY. RAh
LEEE, URAEARMITYE TR EREE T T3%,
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