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Global off-road equipment zero-
emission progress and policy overview
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The mission of ICCT is to dramatically improve the
environmental performance and efficiency of cars,
trucks, buses and transportation systems in order
to protect and improve public health, the
environment, and quality of life.
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Non-profit research organization

» Air Pollution and Climate Impacts

Focus on regulatory policies and fiscal incentives

* Activity across modes in transportation system

Global outreach, with special focus on largest markets
Offices in Washington D.C., San Francisco, Berlin, Beijing
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The market of construction equipment has grown rapidly
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Construction equipment sales trend
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Non-road sector is a significant contributor to mobile source GHGs using
United States and China as examples

FEREHHNEREESHECHCH EE TR

: On-road .
United States ZE[F et China H[F
On-road vehicles 18
vehicles Aircarft &#, BRZEtT Aircraft &4/l
\ 0,
BEIRER 9% 4%
77% Water f5HH
0,
Water fiBfAH 8%
2% Rail X &
Rail W% 1%
(o)
2% Off-road
equipment
Off-road equipment . .
'C equiipr AEEREA
AEE R, 7%
Off-road refers agricultural, construction and other equipment 10% Off-road refers agricultural, construction and other equipment
2019 U.S. Transportation sector GHG emissions by source 2020 China transportation sector GHG emissions, internal
US EPA:. https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions CO.-equivalent includes black carbon, assuming GWP-20
Aircraft and water exclude international bunkers Aircraft and water exclude international bunkers.

However, it remains unclear regarding the GHG contribution from off-road equipment for
man other regions.
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https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions

JEIE RS AU O 2B B e 3B Bl ) i A PMAIIN O Y 32 B3k
B Off-road equipment has surpassed or approached the on-
road sector to become the main emission source of PM and NOy
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ORI B HOR € 1 ARE E U ZHERE R A H b, RS HERU, 30T

TEE

X R T AR 25 TR ZEHEUMESS . Growing governments have set ZE

transformation goals in the off- road sector launched ZE pilots , and estabhshed AR
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Scandinavia

European Union
||
|

Netherlands

Norway

Portugal

Spain

Sweden

United Kingdom
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Brazil
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I “cro-emission targets EHEH bR
B Enmission standards
LEZs & ZEZs
Australia Noise limits
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B Direct financial incentives ELIZ 28 5N

I Financial lending
I Project funding
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Infrastructure investment %ﬁtﬂﬁ'ﬁ@f&ﬁ

Tax incentives
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Policy measures that promote ZE machines

EHERCH B Zero-emission targets

HEchr#E Emission standards

EHE X F1ZEHERL X Low emission zones and Zero emission zones

e 75 B2 1 Noise limits

r PR il 42 Bl Diesel Ban
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{8 MEFIFERE ST 34

ARHBIRZF A clear emissions reduction or decarbonization goal that is mandatory
could force robust policy efforts and the adoption of advanced technologies
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Zero-emission targets
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2025

5=, BRI
i1, 100% o
(=T

Finland,
construction
sites, 100%
fossil free

2030

2035

SSEMM, "ERTRIE -
T, RN, 2
EREHEL,

XEAIM, Frevs, .

100% ZFHFAY,
ZF), >500 kW, 4y
B 100% FHEK

California, U.S., “when
feasible”, in-use, ZE
New York State, U.S.,
new sales, ZE

Chile, >500 kW, new
sales, 100% ZE

2040

¥, 19-500
kKW, #iiHe,
100% ZTHEIN
Chile, 19 - 500

kW, new sales,
100% ZE



YERERNEIEZNRE, NRIFVEEBTRASESHSIE, TAEREH
EHEBF AR . Experience in regulating cars, buses, and trucks shows
that such standards can be effective in promoting the adoption of zero-emission
technology if they are stringent and well structured.
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- RBAM ISR GIE RN RS S

- BREA. ENEMPEIIRA T RN,
M EEZRRINE &M Tier 55k, FHEE—IRBIEGHGH
HEEMR,

ETERFEMIEERR, JFERBMA CMEENTEERERE
g, _Ffthx (CO,) FRES (GHG) HIRERIEHZH
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The Stage V emission standard or filter-forcing regulation.
« The European Union, India, and China have adopted this
standard.
California is considering proposing Tier 5, which has more
stringent limits and a GHG reduction goal for the very first time.

Experience in regulating on-road vehicles indicates that fuel
consumption, carbon dioxide (CO,), or greenhouse gas (GHG)
emission standards can boost ZE technology penetration.



A KHFNXZRAIMX NS EY BREH MM XAZEFR I, Ultra Low-
emission zones (ULEZs) and zero-emission zones (ZEZs) started with on-road
vehicles and now have been extended to construction sites in urban areas

r \ - REECIHEL THARA LE—TIEEREHIX, FRFT 2040 FRHE
M HIXFARAZTHBREX .
) ’ o PR EEHR S T R ESE— T FHER i,
e ) - FARER (X)) , MRFEE (F=) | BAE (=) | BFEH
i (=) . FlEErsA (=) , BEDSR (FIEE) MAEDHN
) . (Eif]) FRONEMBHHEEITEDSELRFRTHBEER LT
Q5 T IE T ) HRSEINE
| Low emission zones and . FREEA300S MIHIR TIRERBHIMEARKK, HhE
) . Fei T IEEZ RRHHEX A R A THX .
r ) » London introduced the first off-road LEZ in the world and it is
| ) expected to shift to a ZEZ by 2040.

» The city of Oslo, Norway conducted the world’s first zero-emission
( ) construction site pilot.
B ) » Copenhagen (Denmark), Helsinki (Finland), Vantaa (Finland),

Rotterdam (Netherlands), Amsterdam (Netherlands), Barcelona

(Spain( and Vienna (Austria) have planned or implemented to spur

I CCt zero-emission construction sites with demonstration projects.

THE ITERNATIONAL CoUNCI « QOver 300 cities in China introduced construction ULEZs in urban
areas and leading cities are considering upgrading to ZEZs.



ETRRMREEHEEKATAFRIRFISHIM, HNFTHBEARER.

Some health and safety regulations or guidelines restrict diesel machines and
promote zero-emission technology.

i ) o RN, (PAMILIER) ERTICRABEMIMEN ST, #BFHFFEAM
L ) RFE,
- EH, TWFAEEMAER. £SMESR. FEMMZ Bk, MighEE
N ) HERAT (REFERLZEESE% (1) )
: 4 * In Europe, the Outdoor Machinery Directive is reducing machinery
p N noise.
= « China encourages to implement policies that support the adoption of
. g low-noise equipment, and many of the recommended models are
- N electric.
 Notes imits - WSERK, SAERMNER. mM. mEx. BAMGDE, e
) ’ B RS FE R EX T LESRRE, {BEiEEmduEt= AR MR R EEE K,
[ e ) « Many jurisdictions, including countries in Europe and California, Canada,
| Diesel Ban ) Japan, and China ban certain diesel road vehicles, but similar bans are
not seen yet in the off-road sector

|cct

NNNNNNNNNNNNNNNNNNNNN



TSI FHERPURY = 22 57 I BT B

Fiscal measures that promote ZE machines

BHEEZ 5 ¥E Direct financial incentives

L E 5¥3k Preferential lending

EEMIEES (835 X5 E) Project funding, including pilot projects

Hiig #3534 Infrastructure investment

T E Tax incentives
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Incentivizing ZE technologies could accelerate the purchase

B 553
. . . fnJN, CORE#M&ITERI, IREEEVIMEIAS07ETH4ME, California’s CORE incentive program, offering up to
Direct financial $500,000 to ZE equipment.
Incentives 2%, SSEBEIFRZEEEIAE, HESVMIZFIRMESIES0%HI XM+ . Netherland has a national incentive
program, called SSEB, offering up to 50% of the purchase price of each piece of equipment
REEER

Preferential lending

BEERRE, A ERHEBWAALALAYCE R . Oslo has low-cost financing for ZE machinery.

BXEAEME, 7EHHY InvestEUMTRIMZHT, BUMIEFRITAHZEE. T=HEARRMER , ATWIBRIUN
Wi%#& . Atthe EU level, the European Investment Bank has invested in purchasing ZE equipment for the fleet
of French and Netherlands rental companies, supported by the EU’s new InvestEU program.

B LE Tax

incentives

icct

THE INTERNATIONAL COUNCIL
ON CI FAN TRANSPORTATION

EEB2019FERZRSEGH 7 IEE B MEERBFFHZE. The United Kingdom and France began gradually
ellmlnatlng its reduced tax rate for off-road diesel from 2019.

KEMBIHORATRESY K BIiH = TRV MHER. Emissions credits can be traded across the European Union and the
system may be expanded to cover construction machinery emissions in future.
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Fiscal incentives at all levels can help

(ppmEsas (GFE )

ST E) \;\
—| Project funding,

HETEET AR /RR T BN K B R A A T SHEBANRHERL . A pilot
program funded by Skanska and Volvo tested zero- and low-emission machinery in a quarry.
ST )N S B B ST e AR T E IR A B E T AR T RE T FHEBAWI Y .
Leading smaller equipment supplier Wacker-Neuson piloted its machines at test sites in
Stuttgart and Barcelona.

BB B HE KX w0 H L3R T BEAligEIR % . Oslo’s ZEZ pilot included investment in
infrastructure.

—L&BOMBES, HEEELESFE. EARMEEAEREVNSIRERBIIAIRM &g
ME¥Z% . In some port projects, infrastructure investment is being provided for off-road
machines including terminal tractors, reach stackers, and container handlers.

including pilot
rojects
\"r* Y,
4 )
B iz &
—| Infrastructure
investment
\_ J
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Other measures that promote ZE machines

4 )

EEISE Procurement policies

\_ J

4 )
it &5 4E (CSR) IKIFE. HHSMiGHE (ESG) MRk

Corporation social responsibility (CSR) and environmental,
social and governance (ESG) strategies
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Early international experiences in piloting ZE equipment

AT AR E R S USSR EFNHERCS B8, Establish an off-road equipment database
and emission inventory.

il i 5 S&7Z L 2% % B AR tE —EXRYIRERR A AR il B 4R . Establish long-term
emissions reduction or decarbonization targets that are consistent with climate
change mitigation goals.

B EREFDER, EXRLIFHEAE MR, Develop standards and regulations that
require the achievement of mid-term goals.

e Emn e e el LAIniER iz & E. Fiscal and tax incentives can accelerate market
development.

B E-1E-F--AZ haEER)— FA#2AR 5., Build a multi-stakeholder
platform to engage policymakers, industry, end-users, and research entities in order
to develop integrated solutions.
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zhenying @theicct.org
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http://www.theicct.org/
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