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Zero Emission Vehicle Credits
China Program Design Inputs Brief

This brief is meant to inspire Chinese EV stakeholders wonverse on the topic of ZEV program design
and action plan for China.A former iCET report described the CaliforniaZEV program, evaluated its
effectiveness through qualitative and quantitative research, and studied its history and inception process.
This former work was introduced to national and local stakeholders in Chinancluding the government,
academigand piOA OA OAAOT OO OEOI OCE x1 OEOET POh 01 01 AGAAITI AO
engagement was important on its ownas it unveiled concerns and challenges facing a Chintailored
program. These topics are presented in this brief.

Background

Last year, President Xi Jinping stated new energy vehicles are necessaryto OOOAT COEAT #E
automotive industry. Recently, the "Made in China2025 1 AT 6 L  2025) anchored energy saving
andnewAT AOcCU OAEEATI AO AO TTA 1T &£ #EET A0 pn EAU OAAOQI C
the coming 10 years. The years 2013 and 2014 saw an incredsghe number of national and local policies
that encauraged the development of the NEV industry, recognizing its important role in Chirgadr quality
improvement strategy.

the potential of EVs, their maket feasibility, and challenges. Althougithe program quickly expanded to

include 39 cities,and arguablylaid the foundation for the initial development of the industry, the 2015

smog reduction targetsdeclared in early 2013 still poses a great challenge Furthermore, because the vast
majority of NEVs to date are vehiclefor municipal or public use, major efforts areneeded For example, the
acceleration of mass private NEVs requires new creative policighat go beyond government demand-

subsidies to target opensource infrastructure available to the general publiccreate efficient private
infrastructure installations processes,andbuild AT T 001 AO AxAOAT AOGO AT A AAAAPOA
first car. It has become clear to local decision makers thatibsidies are not a longasting solution nor will

they suffice in creating the desired mass NEV market. Supplside incentives attempting to provide
justification for the electric carbusinesscasemay be successful irengagng big auto manufacturers,and

may therefore be instrumental forunlockingAOOOAT O ET 1 AAAAEO8 4EA AwhiolA 1 &£
bl OEOCEI T AA #Al EAI OTEA AO OEA x1 Ol A0 1 AOCAOO w6 OAI
potential opportunity.

To combat vehicle emissions California proposed the ZeroEmission Vehicle(ZEV) program in 1990
and started formal implementation in 1998. The programhas since been extended to nine more states,



covering 23% of the USnew car market. California, following constant enggement with EV manufacturers

and the auto industry as a whole, is aiming at5.4p : %6 O 1 /£ O EpAssedgerdehiddsales®y OA I
2025, of which as much akalf would be pure electric cars (PEVs) and the rest would h@ug-in hybrid cars
powered by fuels other than electricity part of the time.By 2050, the entire new vehicle market would be
comprised of zeroand near zeroemission vehiclestPHEV), according to government long term goals.

Annual new plug -in electric vehicle registrations and market sha re in California by type of plug -in
(2010 -2014)1

Californial'®* United States!=7l!##I1%E] CAshare Ratio
- BEV PHEV Total PEV Total PEV of U.s.  CA/US
All-electric market Plug-in hybrid = market PEV market PEV market PEV market
share!" share" california = share'! sales share'” sales” | shares
2010 300 0.0% 97 0.0% 387 0.0% 397 0.003% 100% =
2011 5,302 0.4% 1,682 0.1% 6,984 0.5% 17,821 0.14% 39.1% 357
2012 5,990 0.4% 14,103 0.9% 20,093 1.3% 53,392 0.37% 37.6% 3.51
2013 21,912 1.3% 20,633 1.2% 42,545 2.5% 96,602 0.62% 44.0% 4.03
2014 20,536 1.6% 29,935 1.6% 59,471 3.2% 118,682 0.71% 50.1% 451
Total 63,040 n.a. 66,430 na. 129,470 na. 286,842 n.a. 45.1% na.

MNotes: (1) Market share of total new car registrations in California. (2) U.S. market share of fotal nationwide sales. (3) California's market share of total nationwide registrations.

To date, he ZEV credits programhas proven to deliver groundbreaking results: no manufacturer
selling vehicles in Californiahas breached the regulation in its 7 years of implementationThe ZEV
progral 6 @arly focus on extremely low emitting convention&gasoline vehicles, and nomlug-in hybrids
such as the Toyota Prius, has resulted inearly 2 million Californians driving partial zero and advanced
technology partial zero emission vehicles (PZEV andlT PZEV)that have 80% cleaner exhaust than the
average 2002 model year car.

The fleet of plugin electric vehicles in California isalso the largest in any country in the world, and
account for about 40% of the total US PHEV fleef total of 129,470plug-in electric vehicles have been
registered in California between December 2010 and December 2014, representing about 45% of all plug
in cars sold in the U.S. During 2014, PEV market share reached 3.2% of total new car sales ilC#iéornia,
up from 2.5% in 2013 and 2.4 percentage points higher than the US new sales for REM 20142
Registrations of plugin electric cars in the state in 2014 represented 50.1% of total PEV sales in the U.S.
that years. Innovative energy vehicle manufacturers new to tke industry were able to survive their initial

1 http://fen.wikipedia.org/wiki/Plug -in_electric_vehicles_irthe_United_States#California
2 Jeff Cobb (201503-18). "Californians Bought More Plugin Cars Than China Last YeaMybridCars.comRetrieved2015-04-18.
3 http://www.cncda.org/CMS/Pubs/Cal_Covering_4Q_14.pdf



http://www.hybridcars.com/californians-bought-more-plug-in-cars-than-china-last-year/

years arguably by the demand and external profit enabled by the regulatip phenomeion that did not
occur anywhere else This phenomenon has been extensively studied it %4 8 O répdrB*AT O

Central level: evaluation already started

iICET

CATARC

The ZEMcredits program has been identified as a key project with high contribution value to support
sub-national low-emission development in China. The program has recently received the attention of
national decisionrmakers (including NDRC, MOF, MIIT) as well as &aplanners (mainly local DRCsind
Transport Commissions). On the national front, the central government has recently called for the
integration of market tools in support of its fuel consumption reduction efforts. The Ministry of Finance
invited the national CDMFund (a governmental fund dedicated to support low-carbon development)to
introduce the ZEV program and CATARC has started tléscussion of anational ZEV programand has
recently explored potential pilot cities. Both CDMFund and CATARC invitedCET to contribute to their ZEV
credits study. Several municipal Development and Reform Commissions (DRCs) have called for regulatory
recommendations that would advance newenergy vehicles adoption and spur related local innovation,
beyond existing regulatay requirements. Shenzhen, for example, is set to retlut the integration of
transport carbon emissions in its pilot emissions trading system starting 2015 and lainvited iCET to
introduce the California ZEV programand its localization potential. Othercities have also asked iCET to

CDM

Potential Pilot Cities

introduce its ZEV work, including Beijing and Shanghai.

A concern over national support of a Chinese program stesrfrom thoughts expressed by experts
throughout the first quarter of 2015. Experts suggested that since MIIT Bdvocating for corporate average
fuel consumption credits trading as a flexible pathwayto meet its Phase IV fuel economy standard, any
other trading mechanism occurring at the same period may erode the effects of this new flexibility
mechanism and therebre would find opposition at the ministerial level. Policy packaging andcredits
exchangeare pathways thatthe US have pursued for accelerating air quality improvements, therefore
concerns over a single policy impact assessment could be eased should agggupolicy management be

put in place.

4 http://www.icet.org.cn/reports.asp?fid=20&mid=21
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The ZEV Credits Program in a Nutshell

Step 1: Local governmens set a long-term and gradually increasingmandate of% NEV salesequirement
a0 . for each large

i (>10,000 sales
(1 ET i X of AT R
1 2 - volume) AT i PAT UB
#i%szw g e e 2% 5% 10% 11% 12% 14% 16% :
. L local car sales

[In the figure on the
left: 1->2->3->4->5]
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[In the figure on the
left: 1->2->3->4->5]

« "
: Banl_( : | Purchase credits from Pay high
(with restrictions) {according to provisions) ather players penalties
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Receive credits
Divided by ZEVs and
the various PZEVs

Produce ZEVs and
PZEVs

Step 3: By yearend, companies submit proof of sales and receive ZEV credits accordingbgmpanies not
meeting the ZEV credits requirement can either(i) pay a heavy penalty ($5k for Type 0 credit not
delivered in CA) or (ii)) buy creditsfrom companies with excesscredits (through internal negotiations,
governmentOA O DPAT Al OU EO Comphnie@medibyl the creditsGelydirévierdt: Qisell credits
to other companies or (i) OA AT E 6 foA DtArd fe@©(to get better deals or prepare for mandate
stringency increase). Annual and accumulated volumesof credits are published on the governmentd O
website.

Design Inputs: Q&A

Q1: Should a China ZEMCredit program be developed nationally or locally ?

In the case of California, clearly a state level program was the first step and was given authorization
from the federal government. Four years into its implementation, 9 more states established a similar
program in consultation with California and the support of he federal government(e.g. federal tax and



funds). The states have a credits exchange agreement, making the program a seational one. Under the
assumption that the greater the marketthe greater the impact and value, more states are expected to join
the program. Furthermore, states have been collaborating with the California government on

by 8 states constituting 23.6% of US vehicle 2012 vehicle sadeThis relatively new initiative set a
deployment target of 3.3 million ZEVs (approximately 15% of projected new car sales in 2095and
adequate fuelling infrastructure by 2025. The power of several states in promotingmerging industry
developmentand deployment seems to be crucial for the case of ZEVs for two main reasons: infrastructure
should be continuous to enable unlimited driving distances as much as possible; and equipment
(fueling/charging and powertrain) should be standardized to beas united & possiblé.

ZEV mandate expansion in the US, and EV by-state relative uptake*

Maine

/ cia

New-York
Massachusett:
Rohde Islands

Vermont

Oreaon

onnecticut

NewJersev
Marvland

California

Covering 23% of the US
vehicle market

5 Carson, E., & Davis, E. (July 201#8)ulti-State ZEV Action Plan: driving the ZeEmission Vehicle Market ForwardENERKNOL, p. 2.
6 All electric cars in the USA can use the standard 240 volt charger (Level 2) that can typical recharge a vehicle in 4 hours,
depending on battery size. However, for DC fast charging (typically 80% charge in 20 to 30 minutes), there are cotlsedifferent
types of charge ports used on vehicles that require a matching charge connector at a statiar example,to datefor fast charging,
Nissan Leaf drivers can only use CHAdeMO standard stations, BMW i3 and Chevrolet Spark EV can only usE@#ito stations,
while Teslavehicles have a different charge port which is compatible with itproprietary Supercharger network These players
account for about 80% of the US EV markeébome auto manufacturers such as Testeave adapters that enabletheir vehicles to
charge on a wide variety of standards(e.g.CHAdeMQ, and this trend is expected to grow as standardization evolves



* Not only states with relatively high EV sales volumes such as Oregon;Jeesgy and Maryland joined, but also states with
insignificant EV sales rates such as Maine atimpthe ZEV credits mandate. This demonstrates that supply of credits is not a concern
at the second wave of mandate adoption (thanks to credits trading) and that adoption states seek to accelerate local Evheoasual
industry uptake through the mandate.

#EET A3 O DIl haedretentlyAdalkad the unique potential benefits of ZEV adoption in China,
however since crossministerial consent is required as well as soundproof of a well-working pilot, it is
probable that cities would advance actual ZEMredits implementation in China. As each Chinese city has
its own unique characteristicsand constraints, different design recommendations would apply to different
cities. Furthermore, local governments take pride in novel ideasherefore, local adoptionis best motivated
through tailored support.

Potential ZEV mandate geographical development in China

Expandin Expandin
gto10 gto All?

pilot ? )1 018

2017 — el 2025

- Strong governance/enforcement
- High growth of vehicle market
- Fast NEV infrastructure deployment



Q2: What is the ideal process of a China ZEV credits system design?

In the case of California, CARB directed the execution of comprehensiveapth technology studies
by prominent expertsin order to inform the OOAOAS O pwwt AT T T O1T AA AcleanGair A A
standards (the State Implementation Plan,SIP) and the zero-tailpipe emissions technology forcing
regulation. The first inclusion of ZEV-credits, in the first Low Emission Vehicle (LEV)egulation, which was
enforced from 1994 through 2003,was as a footnote:O7 EET A | AAGET ¢ OEA @cihRAD

ZEVs in 2001 and2002, and 10% ZEVs in 2003 and subsequent.

Since its original adoption, the ZEV regulatiomas been adjusted six timgsm 1996, 1998, 2001,
2003, 2008, and 2012) in consultation with, arguably, all related stakelolders to reflect the pace of ZEV
development and the emergence of new ZEV and Z#ike technologies. CARB ha committed itself to
biennial evaluations of the state of technology, based on which it revised the time frame of the ZEV
mandate and the vehiclgechnologies it included. For example, a Battery Technology Advisory Panel (BTAP)
was convenedto assess the state of battery technology development, and concluded in 1995 that battery
achievementwas projected to lag behind the mandate by three years. Hea, the ZEV requirement was
pushed ahead and vehiclethat would deliver similar immediate environmental improvements (PZEVs)
were phased in. A snapshot of the mandate vehicle types and their commercialization timeline is offeiad
the below table

ZEV mandate phase in and commercial uptake

Phase I: Phase II: Phase III:

Mandate kick-off A Studiesof Implementation Progress A Implementation

ZEV regulation adopted in A Experts conducted ~3 year indepth A Assessmets of early
1990 following consultation studies of ZEV technology program progress,
xEOE CI 606 0O E  developmentin several countries and including compliance.
stakeholders at leading vehicle manufacturers. A Adjustments to design
Lead time for te chnology A Biennial studies thereafter for and future standards
and market development keeping track of technology following OOAEAET
provided improvements. consultations.

In the case of Ching given its potential access to global vehicle technologies and its intrinsic

innovation capacity, nternational technology roadmaps may suffice the design of a Chitailored mandate.

By skipping the long and highly exhaustive technology mapping process, China can design its own ZEV
mandate rather rapidly by relying on existing knowledge and through caosultation with global and national
experts. Similar to other innovative policies such as the ETS, the Z&Mdits program can be developed in
the following fashion: (1) an official expression of interest and call for engagement in the design process; (2)
a mandate design processcomprised of a standard, regulatory structure and mandate desigmand
enforcement The design proceswvill primarily take into account localNEVmanufacturing and deployment
goals,regulatory management barriers,as well as short ad long term economic impacts; (3)Assessment of



the success ofnitial implementation and development of recommendationsfor advising its future design
and scaling.

Suggested China ZEVmandate design process, for discussion:

Phase II:

Mandate design A

A ZEV program plan published A Standards design (basis of the A Initial period phase-in
mandate)
A Engage gowd& industry Mandate regulatory structure A Second period dsign
stakeholders* design
A Mandate design

>\

c 3O0AEAET T AAOOGSG AT CACAI AT O OBff O A T AAOO DPOEIT O 01 OE

Q3: Who should be involved in a China ZEV credits design process?

In the case of California, the (1) federal government has had a crucial role in enabling tle ZEV
mandate:

1.11t has given the state ofCalifornia the permission to set up regulationthat go beyond the federal
regulation in stringency and boldness (since the Air Quality Act of 1967, which is maintad in the
current dean Air Act). Cuting-edge gaerning methods as well as regulatory design could thereforbe
tested in the case of one statbefore scaling to other states.

1.2 It used federal fundsto inspire policy innovation andattaining goals:) T OEA 1 AOA pwywnd Oh
itself at risk of losing federal funds for the construction of transportation infrastructure if the state did
not show progress towards air quality attainmeni. The California Air Resource Board (CARB), faced
with severe air quality issues, developed its initial ZEV requireent within its broader first Low
Emissions Vehicle (LEV 1) regulation in the 1990s.

1.3 State-directed collaborative efforts to bring players togethérave developed alongside the ZEV mdate
for supporting its goals. Although the majority of government initided partnerships did not result in
direct commercial solutions, they have facilitated more open and direct communication and enabled
testing and evaluating vehicle technologies in a cogiffective manner, e.g.ln 1990, the US Advanced
Battery Consortium (USABC) was formed for developingadvanced electric batteries through joint

7 Collantes, G., & Sperling, D. (2008). The origin of California's zero emission vehicle manda@nsportation ResearcltiPart A 42 p.
1304.



research work between governmem agencies and industry playersin 1993, the Partnership for the
New Generation Vehicles (PNGQWvas initiated; In 2000, the California Fel Cell Parhership was
created, followed by the California Plugin Vehicle Collaborative

(2) Local governmenthad goals beyond sparking the concept of the ZEV regulation:

21L1 AAT  CT O AGdpdndent Gupgdrt of demonstration projectdor instance, the L.A. Inisitive
received government support (the Los Angeles Department of Water and Power) as well as private
support (which in many cases is encouraged by the government support) for the deployment of 10,000
EVs by 1995. Althoughonly a few auto manufacturers respnded to the challenge and the project
delivered only prototypes, it has enablecknowledge attainment and proof of concept. Demonstration
projects by themselves cannot deliver commercialization, yet are instrumental for bringing
stakeholders together, directing industry efforts to a similar direction.

2.2 Funding studies for informing the potential for implementation and market impacts of the regulation
(CARB and the University of California Davis have worked closely to develop expertise to study and
evaluate the market conditions for expanding the number of ZEVs, and the complementary policies
needed such as charging infrastructurge

2.3 Maintaining a governing role with adequate experts and management structure (described in the below
Q&A).

(3) The development ¢ the California ZEVCredits program has provenindustry reluctances to
commercializing cutting edge vehicle technologies. In a workshop organized by CARB to introduce the
regulatory concep®, most automakers expressed opposition. However, policymakers, castomed to
industry reluctance to bring progress, have aimed abne large industry supporter for pushing their
regulation forward. The industryd @le has become clearer throughout the rollout of theregulation.
Industry cooperation with policymakers onstudying technological readiness and projectioiss instrumental
for bringing impactful results. Interestingly, the case of Tesléhas showcased that large players are not
always well-positioned to deliver disruptive innovation as small and independent newplayers. Although
regulations depend on large players willingness to cooperate, small players fighting for their existence may
be well suited for informing advanced regulations.

(4) Third-party players have also played a role in the California ZEV mandatzeation and re

AEEEOI AOCET i

OEOT OGET 60 OEA UAAOOh 1 AET1U ET OAAAOQEI

8 At the time the ZEVWCredits program was introduced, the rule fully applied to companies with annual sales of ové®,000 vehicles
in California, applying to Chrysler, Ford, General Motors, Honda, Mazda, Nissan and Toyota

10



4.1 The sociopolitical context that has steered the ZEV credits program development and approval
includes third party sector players. In the late 1986 Oh OEA . AOOOAI 2A01 OOAAO
won an appeal in court which changedhe US Environmental Protection Agency (EPA) methodology for
determining safety levels of toxic pollutants: instead of using considerations of cost to industry, EPA
should use health considerations. This fundamental change in regulatory design is considered
revolutionary and set the stage for more aggressive governing frameworks forcing environmental
improvements despite the heavy costs to industryin another case, brougt to court by the Coalition for
Clean Air and the Sierra Club, EPA was instructed to address the failure of the South Coast Air Quality
Management District to attain air quality standards |y providing a clean action plan.

4.2 Academic and research institutiocd ET OPEOA AT A OAOO ET 11T OAOEOA O11 O
and have the capacity to bring together different players for addressing a mutual go@tedible
information and data gathering can inform more comprehensive and forward looking govermae as
well as industry strategies, including energy storage and efficiency solutions, alternative electricity and
off-peak charging incentives.

4.3 Public opinion shapers, which can also be referred to as a type of thady player, are also of pivotal
importance to increase ZEV demand and alternate the vehicle markeir example, in the recent Multi
State ZEV Plan, car dealerships are addressed as part of a larger effort to inform consumers of the
merits of ZEVs. Further initiatives to inform sustainable ensumption and adjust consumers to the
notion of a new type of private mobility are typically left to the hands of the third sectoriCET, for
example, has been reflecting on the GHG footprint of private vehicle choices in China through its China
Green Carsystem since 2006. Such efforts, however, are toothless without the support of strong
government and opinion shapers.

# Al E £l Ol BtAkéhOlders @rigdy&ment in the ZEV credits mandate design

Government

(1) Federal
(2) Local
(3) Industry:
Auto,

complementar
y industries

(4) Third
Sector: d

Experts,
Academia

11



#EET A6 O DIl 1 BsAypicall Aom@ised Gidtdp-down organizational governancestructure
and weak implementation management capacities. Recent flexibilignechanism design efforts and EV
OOAEAET T AAOOGS AT GCACAI AT O ET EOEAOEOAO E-mdkiBghwdedsesOE A O
exist. Therefore a design process in which all sectors have a role may be as relevant for China as it was for
California.

Suggested stakeholder engagement in a China ZEV design process, for discussion:

DEC Al bursaws relevant for NEV development

Letter of
suppaort

Phase I
Mandate kick-off >

Q4: Who should be governing a China ZEV credits program?

In the case of the California Air Resources Board (CARB), an agency of the California government,
its independent structure has been crucial for the ability to pass the regulation and support its
implementation throughout the years. CARB is headed by adml of a full-time chairman and 11 part-time
members, which include six appointed from # A1 E &I Odir EjdafiyOdistdcts, three expert members
(public health, automotive engineering, science and agriculture oaWw), and two unspecified citizens. The
board oversees some 1000 stadirs with technical expertise, and in the case of the ZEV mandate, it required
staff to prepare biennial reviews to assess the technology advancement and capacity to meet the standard
requirements in due courseo. All decisions ae made throughpublic monthly board meetings, and any
stakeholder contact must be disclosed before each vote, ensuring professionalism and transparency

OOPPOAOGOETI ¢ Pi 1 EOEAAT AOOAI POOG O ET & OAT AA AAAEOI

9 CARB wasdrmed in the late 1960s by combining the California Motor Vehicle Pollution board and the Bureau of Air Sanitation.
10 Public Policy Institute of California. (2007). Learning from California'@ero-Emission Vehicle ProgramCalifornia Economic
Policy, Vol 3(4), p. 6.

12



Ci OAOT 1080 AAEI EOU O1I AppPiET O AT A AEOI EOO AT AOA i
ET £ OAT AA OEA ACAT AudsoO ATT OAl AOACAO8 (1 xAOAGh 11
governing body over the ZEV mandatethe board,is coD OEOAA T £ AEO NOAI EOU A@b/
any auto makers Auto manufacturers have been consulted with during the design stage and are constantly
corresponding with the board in regards to policy modifications (often cases seeking to ease the
requirement, naturally).

California Air Resources Board Organization : Governing ZEV credits

Communications

Chairman Office = 1 full -time ch air

+ 11 part -time board members

Legislation

¢ APDI ET OAA
Air Quality Districts

3 Experts 2 Citizens

Science, Tech and
Health Policv

Assistant Executive Executivedffice

(professional staff)

Office of the
Ombudsman

Director Federal Climate
Policy

In the case of Ching given its existing multi-ministerial responsibilities in governing NEV
development andthe complex vehicle regulatory landscapen general,a much more simple governing
entity could take shapefor ensuring simplicity and representation. It is worthwhile to consider assigring a
dedicatedtask force that would employ credibility-forming approachessimilar to those of California,such
AO A gbrkdd«@idéwsand open communication channels.




Suggested China ZEV design governance,for discussion:

National
o 004 N[2Y,

Ecosystem Third sector:

players: Think

Auto, Infra Tanks/NGOs,
roca AOAS8 ¢ Academic
N NeYeY: DRC All bureaus relevant for NEV development Y 0060 %op Ao

v

Dedicated Task Force: :
Will manage each phase; be inclusive of all stakeholders, form dedicated and highZs
committed management and monitoring arms.

Q5: What is the target or desired impact of a China -tailored ZEV credits program?

The original rationale behind the California ZEV credits requirement was that (i) the projected
improvements in conventional vehicle technology (largely required by the Low Emissions Vebhicle
regulation) were not and will not be sufficient to meet air quality standards, and thafii) ZEVs can avoid
the internal combustion engine vehicle emission8performance deterioration with age.This remains true
today. The more recent challenges of climate change have also shown that the ZEV mandate is an essential
tool to reduce GHG emissions.

As California has been leadinthe standards of regulating emissions from mobile sources since the
late 1960s, and has been driving federal GHG emissions standards since2860s, the task of isolating the
influences of the ZEV mandate from the enhanced LEV (I and Il) regulatory outcomesaichallenging one.
Yet the targetsfor ZEV have recently been r@announcedand the impacts of the California ZEV regulation
can be illustrated through market uptake of EVs and the local industry positioning as global lead¥Yith
the target of advancingsalesto 1/7 cars (15.4% of projected sales estimated at.4M) of nont or nearly-
nonpolluting vehiclest! and achieving asignificant reduction in GHG emissionsy 20252, California is
aiming to achiewe the following goals

A New vehicles will emit 34% fewer GHGsand 75% fewer smogforming emissions by 2025,
therefore addressing both global and local challenges.

A Environmentally superior cars will be available across the range of models (compacts, SUVs,
pickups, minivans etc.), thus avoiding consumer compromisghile shifting to greener vehicles.

A Consumer savings on fuel costs will average $6,000 over the life of the car. The savings are
projected to be greater than the average $1,900 increase in vehicle price for ukcéean, highefficiency
technology. Based a1 developments today and studies released by the National Academies of Science,

11 PHEV, EV and Hydrogen Fuekll vehicles.
12 | arge volume manufacturers selling at least 20k vehicles in California, would have to introduce Zero Emissions Vehicles that
would account for at least 15.4% of their fleed.

14



the cost of both BEVs and FCEV should reach parity with advance conventional gasoline cars by the
2030s.

A Market conditions which independently promote the adoption of cleanerprivate transportation
would hence be put in place allowing for mass adoption beyond the limited earlgdoption in the future.

An immediate market supporting outcomes lay irthe fact that currently the number of ZEVs is low
enough that sales of larger volme conventional cars can absorb the higher cost of ZEVSs, given ttzd
governmentis providing between $7500 and $1Q000 purchase incentives, fueling infrastructure and
preferential treatment such as access to car pool lanes and reduced parking costs.

Since the 1990s, CARBontinues to refine its definition of vehicles by their relative volume of
emissions, making sure technological progress is constantly being incentivizédwards an endgoal of
zero-emissions vehicles The current general definitiors are as follows:

California Vehicle Groups Introduction

Vehicle group acronym ~ Definition

LEV(Low Emission Vehicle)  The least stringent emission standard for all newcars sold in California beyond
2004.

ULEV(Ultra Low Emission 50% cleaner than the average new 2003 model vehicle.

Vehicle)

SULEV(Super Ultra Low These vehicles emit substantially lower levels of hydrocarbons, carbon monoxide,

Emission Vehicle) oxides of nitrogen and particulate matter thaa conventional vehicles. They are 90%

cleaner than the average new 2003 model vehicle.
PZEV (Partial Zero Emission Meets SULEV tailpipe standards, has a4/ @ar / 150,000 mile warranty, and zero

Vehicle) evaporative emissions. These vehicles are 80% cleaner than the average 2002
model cr.

AT PZEV (Advanced These are advanced technology vehicles that meet PZEV standards and include Z

Technology PZEV) enabling technology. They are 80% cleaner than the average 2002 model car.

ZEV (Zero Emission Zero tailpipe emissions, and 98% cleaner than the average new 2003 model vehic

Vehicle)

TZEV (Transitional Zero Transitional zero emission vehicles (TZEVs) are vehicles withero emission

Emissions Vehicles) capability of at least 10miles, and that meetultra -low tailpipe emission

standards, eg. PHEVThe name was changed during the 2012 ZEV amendments
from Enhanced AT PZEVs to TZEVs for simplicity.

California has arguably enabled the following achievements through the ZEV dits mandate:

A California is home to 48% of US electric cars.

A More than 2 million Californians are driving partial zero and advanced technology partial zero
emission vehicles éxtremely low emitting conventional gasoline vehicles, and noeplug-in hybrids
such as the Toyota Priug with near-zero tailpipe emissions and some 80% cleaner exhausts than
the average 2002 model year car

A 15 folds increase in annual EV patents registration since the regulation announced, global leader.

A 9 more stateshavealready adbpted the regulation, extending the market to 23% of US car sales.
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A Multiple industry collaboration R&D and extensive EV supply chain delopment as a
complementary market inspired many hybrid models and other clean vehicletechnologies
investments.

A Innovative energy vehicle manufacturers new to the industry were able to survive their initial years
arguably by the demand and external profit enabled by the regulation (e.g. Tesla Motors).

In China, the ZEV regulation can servdoth the existing ambitious national and local NEV 2020 targetsand
local air quality improvement goals Here are some possible guidelines:

A The China ZEV carfit other national regulations , ultimately aiming at accelerating NEV
commercial production.

Define NEVto include EV/FCV + PHEVwhere EV/FCVis favorable to PHEV.

Based on LOCAL salesunder bestcase (perhaps couldalso be based on production although
DOl AOAOGET 1T EOI 60 AEOAAOI U TETEAA OI 11TAAI AEO
Can be measured by curbed emission levels (e.g. unit measurement could be @2, or a
normalized figure based on selected emission factors).

Include ultra-low emission vehicles with advanced technologies, namely ATV, that may eligible for

1 credit at the first phase for increasing credit supply and corporate engagement.

> > >

Suggested China ZEV target, for discussion:

NEV = EV/FCV (610 credits) + PHEV (2 credit)+ ATV (1 credit)

Based onsales increasing over time (apart from ATV that will fade away as credits supply during
phase | is secured)

Q6: How should the mandate look lik e?

The California mandate has undergone changes in stringency and flexibility followingonstant
OOAEAET I AA OOThe baltiebt @dsiotsAvEr& madesin 2012, expressingn increase in stringency
by recognizing that hybrids have reacled market maturity and thus should no longer be stimulated
through the ZEV credits program. In cojunction with the GHG2 standardadopted in January that year, the
ZEV requirements were raised to 15.4% of sales by 2025 and the concept of Transitional ZEVs replaced the
previously known Enhanced Advanced PZEV, highlighting the value of zesmissions tailpipe and
electricity/hydrogen fuel. The below figures illustrated the gradual increase in minimum ZEV floor which is
the heart of the ZEV credits program mandate.
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e.q. BEV, BEVx, FCV. e.g. PHEV, HICE.

In China, the ZEV mandate design should serve the target in an implementable, simple and
measurable manner.The goal is to increase the amount of zeror near zero tailpipe emissions vehicles
overOEA UAAOO ¢BEDEAOCBOABET OAEEAI A ET A GBddéidndim@bmalE OO |
manufacturers, which are financially sensitive. The annual target should fit market feasibility rather than
market convenience Here are somesuggestions for the methodo determine annual targets

credits for different NEV types ;

Reward very advanced technologies (PEV/FCV) with more credits to cover for their cost of
development inthe early years, when demand and infrastructure are still weak.

Make sure the credits value per vehicle typehanges according to the evolving market , e.g.
reduce PHEV credits once enough infrastructure for PEV is in place.

A According to the state of the NEV market and its projected evolvement, sdifferent number s of
A

>\

Suggested China ZEV target and subsequent method, for discussion:

EV/FCV 1% 2.5% 4% 5% 6%

PHEV 3% 2.5% 2% 2% 2%
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transactions

\

Compliance with ZEV provisions
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Major California ZEV credits transaction overtime: from 2010 to 2013
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Q7: Who should carry the burden of compliance and who should be exempt?

In California, the annual target is gradually being increased toards the target and the PEV
component of the ZEV target increases as well. Companies that must comply are those with most vehicle
sales while small manufacturers can earn credits and sell theto support their growth (e.g. Tesla Motors)

Car companies vefy compliance with the ZEV mandate after receiving vehicle categorization approval
(based of proofs such as tests results) and sales volume confirmatioa \(ehicle is considered sold after it

I EAAT OA Pi AOA AT A E OhelCaliiaaidAlr Récbutse BdardAs a@@imban®d | A A6
grows in sales, it has grace period before it shifts upwards in the mandate categgr

California ZEV credits mandate compliance groups: by 3 year average sales *

<4500 or

<10,000 if independent
No requirement,

can earn credits

(e.g. TeslaPolaris,Coda)

>4,500

Compliance with ultra-low
emission provisions (e.g. BMW,
Hyundai, Kia, Landrover, Mazda,
Mercedes, Subaruyolkswagen)

* Compliance fron2018 and beyond requiredybmanufactures selling over 20,000 units per year.

Jaguar LR
Volkswagen
FUJI Subaru
Suzuki

u Fiat

m Ford
Honda

B GM

m Chrysler

m Azure Dynamics

B Think

H Tesla

H Polaris

= Mitsubishi

u CODA



ZE\fcredits Balance: 2013 update
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In China, there are currently about nine manufacturerg3 that have EV manufacturing experience andre
accountable for as much as 48% of all private vehicle sales in China. In 20tt®se manufacturerswere
producing a volume of under 1.55 million vehicles eaclCumulatively, they manufactured 8.35 million ICE
vehicles and overl170,000 PHEVs and EV& The percentage of NEVs has increased significantly in 2014
and early 2015 (to this datg. A new regulationts, for example, is encouraging the establishment of EV
companies by easing restrictions should a manufacturer register EV IP in the mainland and extd non-EV
production from its business portfolio. Although the potential volume of ZEV credits based ocurrent
production is rather small, it may increase rapidly equipping leading NEV companies with sufficient back
wind to reach economies of scale fromwhich the industry as a whole will benefit. In order to make sure
funding is transferred through credits transactions the benchmark could consider the following
suggestions:

A Mainly big and profitable manufacturersshould be required to meet the mandate.

A Small and innovative manufacturers shouldonly benefit from production, not be mandated.

A An ideal threshold of company size would be b ased onits global sales (e.g. an average of the
last 3 years) rather than production because it represents its financiatobustness better, however
sales data may be hard to obtain and verify.

The ideal credits requirement would be based on local sales figures in order to represent the

>\

13 The nine identifies manufacturers with EV capacities are: BYD, BAIC Motors, JAC, Chery, Sha@iMaShanghavW, FAWVW,
SGMW, and BeijingHyundai.
14 http://www.chinanews.com/auto/ 2015/06 -08/7329929.shtml
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http://www.miit.gov.cn/n11293472/n11293832/n12843926/n13917042/16622703.html
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link between its obligations and local air quality targetshowever since sales figures mabe hard to
~obtain manufacturing or relative market size could be employed instead.
A Everyone can earn credits as long as they do not have requirements left to meet!

Q8: How should the management of the ZEV -Credit system look like ?

In California, as sated above,all decisions are madé public monthly board meetings, andany
stakeholder contact must be disclosed before each yaesuring professionalism and transparency and
suppressing political attempts to influence decisions.

CARBpostseach repeting period online soon after the reporting deadline(ranges from September
to October). The disclosed information includes(i) the volume status of participating manufacturers (large
or intermediate volume manufacturersqh j} EEQ AAAE | volurfedAh)Acddd cndndfécturer© A1 A O
total credits balance, and (iv) volume of credits transferred out or in from each manufacturer during the
reporting period.

CARB ZEV Credits online information disclosure

Anout ARB | Calendars | AZ Index Gontact Us

California Enwironmental Protection Agency
C % &= Air Resources Board
"GOV

Soogey. ey 5. Ss 2013 Zero Emission Vehicle Credits

Ur LiNks

© Radusing Air Pallution - ARB. This page last reviewsd Octobar 17, 2014
Programs
A To provide grester transparency to inferastad stakeholders, Air Rasources Board (ARES or Board) requasiad that produston
° data beginning in model year 2008 and credit balances in 2010 be made publicly available. This request was incorperated into

P the Zero Emission Wehicle (ZEW) Regulation and is in section 1862.10).
© ZEW Program uirement
Manufacturer Volume Status ZEW i

oGRA X . The table
B e The ZEW Reguistion requires large volume and intermediste volume ve
© Advanced Clesn Cars

& Background Large and Intermediate Volume Manufacturer
© Fact Sheats / Documanis 2013 Venhicle Production Deliverad for Sale in California
© Incentives for Alternative =
e 2012 Manufacturer Volume Status =
© Cumrant - = a7.259]
RESOURCES B s ) [Chrysler Group 125547
© Comtact Us [chryslar Group o — ——
& Join the =i °
P Fora Hyundsi
Srelu= ) il [FUST Heavy Industies/Subara 28.167]
© RSS / Newsfeed oo s
& Submit Commeants = [Ganara | Motors 175,524
Honda Lang Rover — EErEYE
rissan (T —— T20.509]
froyota rercedes Sen= FEE—y— 1A
Subars = 72.009
olkswagen hiszaa 20714
Mercedes Benz EEERE
riissan 143,524
froyots 288204
Fiotkawagan =6.409]
ToTAL]| 1,787,199

LDT = light duty truck 0-8500 Ibs.
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‘nurartuner credit Balances
" i on,
e b o o =rerats
Manufacturer Transfers T 3. 20

Manufacturers may transfer cradits between manufscturers and third parties. Below are t
betw=en October 1, 2013 and September 30, 2014

ia ZEV credit
October 1, 2012 and September 30, 2014 (g/mi NMOG)

Transferor Type of Vehicle Number of Credits

coDa ZE' 5.520

Fiat zE' 235.200

[Fard FZE 3373

Mitsuoishi ZE' 1.03

Missan FZE 6a2.600

Folzris zE' z.804

[resis = 50154

ifornia ZEV eredit
October 1, 2012 and September 30, 2014 (g/mi NMOG)

Transferee Type of Vehicle Number of Cradits

Chrysler ze 237.304

FujiSubsns zE 107005

oM ZE) 4.4

[Honds zE 542.500

agusr Land Rever PZE 3872

Miercedes Senz PZE 52.600

folksuwagen z= z.084

In terms of credits volume management, Cidbrnia historically enabled the acquisition of credits
through the sale of ICE vehicles with advanced clean technologies for creating a sufficient credits supply at
OEA 1 AT AAOAOGS ET EOEAI UAAOO8 #OAAEOO Ouabyuhpledide0AAEET
raise of independent vehicle manufacturers contributed larger credit volumes at relatively early stages of
the mandate. However, the board is in the process of reviewing the issue of oversupply and have recently
announced an increased irZEV requirement (through both the decrease of compliance threshold by 60%
from average 3year sales of 60k to an average of 20k from 2018 onwards, and through the gradual
increase of pure ZEV credits requirement per company).

Another crucial element of tre ZEV credits management is the penalty. If a manufacturer
demonstrates noncompliance in its model yearend filings to its CARB officerit has an additional two
years to make up a ZEV deficit. Penalties apply esthe 34 year. There is a $5,000 penaltyper vehicle or
credit not produced, under the defined default 1 ZEV credit equivalent value @fype 0 ZEV. For instance, if
a vehicle manufacturer is 500 credits short in fulfilling its regulatory requirement, and does not make up
the deficit within the following two-year grace period it will pay a penalty of 500*$5,000=$2.5 millionTo
date, no manufacturer has chosen the path of penajtgll have transacted credits in order to meet their
requirement.
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ZEV credit process: close contact between governanc e and industry

In China, an extensive information online platform could also be adopted, while open
communication channels may be more challenging. Unlike California, the online platform may not only
indicate previous reporting period transactions butAi 01 A1 AAT A OI EOAS ET £ OI AOGE]
order to proactively encourage trading. Prices of credits are currently not available in California and are
negotiated between the parties of a transfer agreemenHowever should an online platform become
available, demand and supply may provide an indication of the value of credits at a given time.

California offers an auction portal for Low Carbon Fuel Standard credits

In terms of the penalty, given its existing legal system, China faces seviechallenges:there is
currently no effective penalty determination and collection mechanisnas each geographical jurisdiction is
only able to penalize locally registered entities, and penalty determination is a complex process. There are
ways around thesehurdles: monetary penalties can be replaced with sales caps or other businessrbing
methods, local authorities may receive approval to gnalize locally active actors even if not locally
registered, and penalties ould be collected at local sales storebased on sales volumes of inadequate
vehicle models beyond the enabled amount. Another method would be to employ current management

A N ~ 2z 9~

practices, namely OO 000 ET Al i DPATEAOGS AT I DI EATAA AT A OEAIT ET (






