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Why improve fuel
economy




There are many different technical options how to reduce CO,
emissions

The average 2015 car, at 15-20% efficiency, has many efficiency
losses — and many efficiency opportunities
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FE/CO, standards brings new technologies: GDI,
turbocharging, advanced transmissions, electrification
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Standards are needed to improve fuel efficiency

» Most customers value only 1 to 3 years of fuel savings

« Cost of technology is known and paid at vehicle
purchase

* Fuel savings are highly uncertain and occur many years
into the future

« Standards are needed to fill the “gap” between value of fuel
savings to society and individual customers



International trend and
experience




10 countries have adopted vehicle FE standards,
80% of passenger car markets

Higher fuel efficiency = lower fuel consumption = less CO, emissions

220 -
- 9 ’:
Q 200+ 3
w ©
= -8 2
o 180 - 3
= 3
b )
N 160 A N -7 _2:_"
g -~3-- ®_ Mexico 2018: 145 g
— = Yo KA 5090 4
o 140 - ® KSA.2020:.142 -6 ®©
= 3R~ Lo Bl 2000 108 i
—~ ‘f\\:. ~® Brazil 2022: 128 ]
£ 120 -T2 Sl India 2022: 113 5 =
== y SewgEs \‘ S ng o
2 o TS lse UT--eUS2026: 108 =)
\\\ - \\ = ‘\
% 100 1 W T e IS ~e Canada 2025: 99 =
3 S. Korea 2020:97 =~~~ - China 2025: 93 -4 ¢
g - 2
> 801 g g
o " SR L
'(7, Sso & n 203 3 5
2 60 A S 2
= EU 2030: 59 S
(0]
o -2 ©
40 1 o e
& — historical performance o
o) o |, =
I C C t 20 enacted target 1
0 0
THE INTERNATIONAL COUNCIL

ON CLEAN TRANSPORTATION 2000 2005 2010 2015 2020 2025 2030



This Is a continuous momentum

- Existing countries are aiming for more stringent and longer-term targets
» EU is working on revised 2030 targets and maybe 2035

- New countries introduce the standards
» New Zealand has set CO, targets for 2025

- ASEAN countries have plans
» Indonesia is planning to issue FE standards by 2022

ASEAN promotes the adoption of FE standards for light-duty vehicles in all
markets; aims to reduce average fuel consumption by 26% between 2015
and 2025.
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The impact of mandatory standards in the EU

CO, performance standards in the European Union
New passenger cars 1995-2016
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Data sources: 1995-1999 ACEA data for EU-15; 2000-2013 EU CO, monitoring data (2000-2003 EU-15, 2004-2006 EU-25, 2007-2013 EU-27). Note that changes in
the number of member states (from 15 to 27) have only minor effects on the overall emission level (about 0.5 g CO,/km) as passenger car sales numbers in the new
member states are relatively low.



Key points to consider when
designing CO, emission standards

1. Regulated metric

* Fuel consumption/economy, CO,/GHG
emissions, or co-management

« At tailpipe, or special consideration for EV
to consider upstream emission (e.g. India)
or energy efficiency (e.g. Japan)

2. Form of target curve + underlying
attribute

 ALL current standards are continuous
curve (some with FE floor and/or cap)

« Some are based on weight, some are
based on footprint

3. Level of ambition

4. Flexible mechanism

« Corporate average, off-cycle credit, credit
banking and trading, super credit

Country or
Region
Brazil 2022
Canada 2025
China 2025
2021
EU 2025
2030
India 2022
Japan 2030
Mexico 2018
Saudi
Arabia 2020
2020
South Korea 54, 0?)
u.ss3 2026

Regulated
metric

Energy
consumption

GHG

Fuel consumption

CO:

CO:

Fuel economy

Fuel
economy/GHG

Fuel economy

Fuel
economy/GHG

Fuel economy/
GHG

Unadjusted Fleet
Target/Measure

1.70 MJ/km

55.2 mpg?

4 L/100km

95 gCOz/km
81 gCOx/km
59 gCOx/km

113 g/km

25.4 km/L

39.3 mpg or 140 g/km

17 km/L

24 km/L or 97 gCOz/km
33.1 km/L or 70 gCOz/km

47.7 mpg* and 173 gCOz/mi

Form of target
curve

Weight-based
corporate average

Footprint-based
corporate average

Weight-based
corporate average

Weight-based
corporate average

Weight-based
corporate average

Weight-based
corporate average

Footprint-based
corporate average

Footprint-based
corporate average

Weight-based
corporate average

Footprint-based
corporate average

Test Cycle

U.S. combined

U.S. combined

WLTP (targets
in NEDC)

WLTP (targets
in NEDC)

NEDC for low-
powered
vehicle

WLTP

U.S. combined

U.S. combined

U.S. combined

U.S. combined

1 Canada follows the U.S. standards in the proposal, but the final target value would be based on the projected fleet

footprints.
2 Proposal

3 U.S. 2026 standards are up for revision in 2021.
4 Assumes manufacturers fully use low-Global Warming Power (GWP) A/C refrigerants credits



CO, reductions required by mandatory standards compared to

Consistent improvement over time

Baseline _
\ Saudi Arabia

Brazil

* Annual reduction
requirement increase
over time

 Annual reduction rate of
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GHG/FE standard programs are cost-effective

Table 8. Cost-effectiveness analyses of light- and heavy-duty fuel economy and CO, standards

______Rue | PerVenicleCost | PaybackPeriod

US LDV 2017-2025' $1,800 3.5 years
US LDV 2012-20162 $950 3 years

US HDV Phase 12014 - 20173 $378-$6,215 1-2 years
Canada LDV 2017-2025° $2,095 2 to 5 years
Canada LDV 2011-2016° $1,195 1.5 years
European 95g CO, /km Standard 2020’ €1,300 4-5 years
India LDV 20208 $400 to $600 2-3 years

icct .
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Many governments have goals for 100% zero-emission vehicles

Motivated to improve air quality, mitigate climate change, and transition their auto industry
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Other fuel economy
policies
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Fiscal measures to improve venhicle fuel
efficiency

Fiscal policy type Characteristics

Venhicle tax/fee based on CO, Paid at time of purchase or annually
Subsidy for efficient vehicles One-time
Feebate A mix of tax and incentives
Fuel taxes/CO, taxes Paid upon refueling; set by fuel type;

Road pricing, VMT taxes, charging

IiESELITE SUig/Eelr stations, discounted electricity




Implementation of vehicle fuel economy labeling scheme

Year Vehicle Fuel Economy Labelling Program Implemented MANDATE

VOLUNTARY

South Korea  canada Australia Chile Vietnam Thailand

. ‘ . New Zealand India Argentina

Market size
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Outlook for Vietham
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Fuel consumption standards is needed for Vietnam to catch
up with the global decarbonization progress

CO, emission values (g/km), normalized to NEDC
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Fuel consumption (/100 km gasoline equivalent)

Slow progress historically

* Annual reduction of 1.4% from 2010 to
2017

Lighter fleet than other leading markets

« 73% PC are lighter than 1600kg

Potential to catch up

* 41/100km in 2025 (6.6% annually)

« 3.21/100km in 2030 (4.4% annually)

Electrification will speed up the process



Steps for developing New Vehicle Fuel Efficiency Standards

Preliminary Basi Internal Ok with
Regulatory DasliC Preliminary reerna Technical
hase training on consult and
p awareness VEEP assessment decision phase
Technical Technology baseline\, Technology Technology Payback Choose FE
phase analysis feasibility cost analysis Std. option

Regulatory Initial consultation RETUETIR Stakenolder A R iy
phase proposal consultation regulation implement.

Fuel efficiency standards are needed for passenger cars,

light commercial vehicles, heavy-duty vehicles, and
motorcycles
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What's next

Technology
baseline analysis

Technology
feasibility and cost

Cost and benefit
analysis

Social impact
analysis

Policy design

Public
consultation




Emissions reductions dominated by efficiency and electrification in light and
heavy-duty vehicles
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Bai hoc qudc té vé tiéu chuan cho
murc tieu thu nhién lieu xe co gioi

Zifei Yang

Ngay 15 thang 3, 2021




Tong quan

 Tai sao can cai thién mc tiéu thu nhién liéu?
« Kinh nghiém va bai hoc qudc té vé Murc tiéu thu nhién
liéu va Tiéu chuan xa thai CO,
» Cac chinh sach bb sung vé mure tiéu thu nhién liéu (TTNL)

» Trién vong doi véi Viét Nam

icct .
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Tai sao can cai thién mdc
tieu thu nhién liéu?

25



C6 nhiéu phwong an ki thuat khac nhau dé giam lwong khi thai CO,

MGt chiéc 6 t6 ndm 2015 trung binh dat 15-20% hiéu suat, c6 nhiéu
yéu to lam giam hiéu suat - va nhiéu co hdi cai thién hiéu suat
Phanh

R Py a A X oo
Pongco  Phykien Chaykhong BOPhantruyén so )3' 8%
70-75% 1-3% tai 1-3% 5-6%

7 A A

|| i

Tang téc quan
tinh
3-9%
Lwc can khi
dong hoc
3-8%

L6p khang lan

Nhién liéu
100%

Nguén: Lutsey, 2012; Kromer and Heywood, 2007; U.S. EPA (http.//www.fueleconomy.gov/feg/atv.shtml)
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Tiéu chuan vé TTNL/CO, mo dwong cho nhirtng cong nghé
md&i: GDI, tang ap, hop so tién tién, dién khi hoa
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Can c6 cac tiéu chuan dé cai thién mirc TTNL

 Phan I&n khach hang chi thay dwoc gia tri tir 1 — 3 ndm cho
viéc tiét kiém nhién liéu
« Chi phi cho cé6ng nghé duwoc xac dinh va chi tra ngay khi mua xe

« Viéc tiét kiém nhién liéu 1a khdng chac chan va xay ra trong nhiéu
nam sau.

« Can c6 cac tiéu chuan dé Iap day “khodng trong” trong viéc
xac dinh gia tri cua viéc tiét kiém nhién liéu cho x& hbi va cac
kKhach hang ca nhan.

28



Xu hwong va kinh
nghiém quoc té
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10 quoc gia d& &p dung tiéu chuan vé mirc TTNL doi
vOi Xe co giol, chiém 80% thi triwong xe 6 t6 con

Cai thién mrc TTNL = Giam TTNL = giam khi thai CO,
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Pay 1a mot da phat trién lién tuc

- Cac qudc gia hién dang hwdng t&i cac muc tiéu nghiém ngat va dai han hon
» EU dang thwc hién cac muc tiéu stra dbi cho nam 2030 va c6 thé 1a nam 2035

- Nhiéu qudc gia méi dwa ra cac tiéu chuan
» New Zealand da dat muc tiéu CO, cho nam 2025

- Cac nwdc ASEAN da co ké hoach trién khai
> Indonesia dang c6 ké hoach ban hanh tiéu chuan vé mc TTNL vao ndm 2022

ASEAN thuc day viéc ap dung tiéu chuan vé mirc TTNL cho xe hang nhe tai tat ca cac
thi trrdng; nham giam murc tiéu thu nhién liéu trung binh khoang 26% trong giai doan
2015-2025.
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Tac déng cla céac tiéu chuan bat budc & EU

Tiéu chuan hiéu suat CO, tai lién minh Chau Au
Xe 6 t6 con méi 1995-2016

€O, [ g/km]
200

167 466 163 162

O t6 con méi trong EU-27

[g/km]
150 -
135 435
______________________________ 12_7 423 T = Muc tiéu 2015: 130 g/km
118 (khoang 5.1 1/100km)
100 - Muc tiéu 2020: 95 g/km

(khoang 3.7 1/100km)

Ti Ié giam hang nam
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Nguédn div ligu: div liéu ACEA 1995-1999 cho EU-15; di¥ liéu giam sat CO, EU 2000-2013 (2000-2003 EU-15, 2004-2006 EU-25, 2007-2013 EU-27). Luu y cac
thay ddi vé s6 nwéc thanh vién (tr 15 1én 27) chi &nh hwéng nhd dén lwong phat thai chung (khodng 0,5 g CO,/km) vi doanh sb 6 t& con & cac nuéc thanh vién
mai twong déi thap.



Nhirng diém chinh can lwu y khi xay
dwng cac tiéu chuan phat thai CO,

1. Cac chi s6 dwoc quy dinh

« Lwong tiéu thu/tiét kim nhién liéu, phat thai
CO,/KNK hoadc déng quan ly

Do tai 6ng x&, hodc trong trwérng hop déc biét
dbi véi phwong tién giao théng dién (EV) can
xem xét phat thai tai nguén (vi du: An Do)
hoac mrc TTNL (vi du: Nhat Ban)

2. Dang dwong cong muc tiéu + thuéc tinh
co’ ban
«  TAT CA cac tiéu chuén hién tai la duwong

cong lién tuc (mét s6 c6 mirc TTNL san
va/hoac tran)

«  Mét sb6 dwoc dwa trén trong lwong, mot sé
dwoc dwa trén kich thuwdc cua xe (footprint)

3. Murc tham vong
4. Co ché linh hoat

« chi sd m&rc TTNL trung binh, tin dung ngoai
chu ky, tin dung ngan hang va thwong mai,
siéu tin dung

Quéc gial  Nam

khu vwec muc tiéu

Brazil 2022
Canada 2025
Trung Quéc 2025
EU 2021
2025
2030
An Do 2022
Nhat Ban 2030
Mexico 2018
ARap Xé Ut 2020
Han Quéc 2020
2030 (p?)
Hoa Ki* 2026

Chi sé quy
dinh

Tiéu thu
nang lwgng
KNK

Tiéu thu
nhién liéu

CO,

CO,

Tiét kiém
nhién liéu

Tiét kiem
nhién

lieu/KNK
Tiét kiem
nhién liéu

Tiét kiém
nhién
lieu/KNK
Tiét kiém
nhién
lieu/KNK

Muc tiéu/
Thwéc do cho doi xe
chwa dwoc diéu chinh
1,70 MJ/km

55,2 mpg1

4 L/100km
95 gCO,/km
81 gCO,/km

59 gCO,/km
113 g/km

25,4 km/L

39,33 mpg hoac 140 g/km
17 km/L

24 km/L hoac 97 gCO,/km

33,1 km/L hogc 70 gCO,/km

47,7 mpg* va 173 gCO,/dam

Dang dwong cong oy, 1 kidm

n tra
muc tiéu

Mrc tiéu thu trung binh U.S. két hop
dwa trén trong lwong

Mtrc tiéu thu trung binh U.S. két hop
dwa trén kich thuwdc

Mcrc tiéu thy trung binh WLTP (muc tiéu
dwa trén trong lwvgng  trong NEDC)
Mtrc tiéu thu trung binh WLTP (muc tiéu
dwa trén trong lwvong  trong NEDC)

Murc tiéu thu trung binh NEDC cho xe

dwa trén trong lvgng  co gidi nang
lwong thap

Mtrc tiéu thu trung binh WLTP

dwa trén trong lwong

Mrc tiéu thu trung binh U.S. két hop
dwa trén kich thuwéc

Mrc tiéu thu trung binh U.S. két hop
dwa trén kich thuwdc

Mtrc tiéu thu trung binh U.S. két hop
dwa trén trong lwong

Mtrc tiéu thu trung binh U.S. két hop
dwa trén kich thuwéc

1 Canada tuan theo céc tiéu chudn cla Hoa Ky trong d@ xuat, nhung gid tri muc tiéu cudi cung s& duva luwong khi thai du kién cha doi

xe.
2 Pé xuat

3 C4c tiéu chuidn ndm 2026 cla Hoa Ky s& duoc sira d6i vao nam 2021
4 Gia slr cac nha san xuit sir dung toan bd tin dung cho chat Iam lanh diéu hoa cd chi s& lam néng 1én toan cau (GWP) thap



Cai thién lién tuc theo thdi gian
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Céac chwong trinh vé tiéu chuan KNK/mure
TTNL mang hiéu qua chi phi

Bang 8: Phan tich hiéu qua - chi phi ap dung mdc TTNL va tiéu chuadn CO, dbi v&i xe hang

nang va nhe
US LDV 2017-2025' $1.800 3,5 nam
US LDV 2012-2016° $950 3 nam
US HDV Giai doan 1 2014-2017° $378-%$6.125 1-2 nam
Chwong trinh 6 té sach tién tién California 2017-2025" $1.340-$1.840 3 nam
Canada LDV 2017-2025° $2.095 2-5 nam
Canada LDV 2011-2016° $1.195 1.5 nam
Chuén 95g CO2/km clia Chau Au 2020’ € 1.300 4-5 nam
LDV 2020° An Do $400-$600 2-3 nam

icct .
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Nhiéu chinh pha dat muc tiéu 100% phwong tién co gi¢di khédng phat thai

Pong lwc dé cai thién chat lwong khéng khi, gidm thiéu bién dbi khi hau va chuyén déi nganh céng nghiép 6 to
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Cac chinh sach khac vé
muc TTNL
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Cac bién phap tai chinh dé cai thién mirc TTNL

Loai chinh sach tai chinh Pac diém

Thué/phi phwong tién dwa trén phat thai CO, Tra khi mua xe hoac hang nam
Tro gia cho cac phwong tién hiéu qua M6t 1an

Chwong trinh gidm phi (feebate) Két hop gitra thué va wu dai

T e A e co, Thanh toan khi Sﬁigslﬁgul-leu; ap theo loai
Phi dwéng bd, Thué VMT, tram sac, giam gia

Hb tro' co sé ha tang dian




Thyc hién dan nhan muwc TTNL cho phwong tién co gioi

Nam trién khai chwong trinh Dan nhan TTNL cho phwong tién co gii
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Trién vong doi vai Viét Nam
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Can co tiéu chuan TTNL dé Viét Nam bat kip tién dé giam
thiéu cac-bon toan cau

Lwong khi thai CO; (g/km), dwoc chudn héa theo NEDC
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Lwong TTNL (trwong dwoung | xang/100km)

Tién do cham trong lich st

« Gidm 1,4% hang nam tlr ndm 2010 dén
nam 2017

Doi xe it hon cac thi trwdng hang dau khac

» 73% xe 6 t6 con co trong lweng < 1600kg

Tiém nang bat kip

* 41/100km nam 2025 (6.6% hang nam)

* 3.21/100km nam 2030 (4.4% hang nam)

Pién khi héa sé day nhanh qua trinh



Céac bwdc phat trién tiéu chuan TTNL méi cho phwong tién co gioi

Sé&n sang

Giai doan

chuan bj

Nhan thirc vé cac Pao tao co Danh gia Tham van cho giai
quy dinh ban ve so bd noi bo va doan ki

: VFEP ‘ quyét dinh thuat
Giai doan Phan tich co s& Tinh kha thi Chi phi céng Phan tich LU’axChOn
Ki thuat cong nghé ve cong nghé nghé hoan vén chuan FE

Giai doan %

. A vi1A Tham van . .
ban hanh Tw van so bd be xuat cac bén Quy dinh Thue hién
quy dinh lién quan

Céc tiéu chuan vé muc TTNL Ia can thiét déi véi xe 6 t6 con,
xe thwong mai hang nhe, xe hang nang va xe mé té
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Cac budc tiép theo

Phan tich co s&
cong nghé

Tinh kha thi vé cong

nghé va chi phi ”
gie v ik Tham van coéng

chung

Thiét ké chinh
sach

Phan tich chi phi va
loi ich

Phan tich tac déng
xa hoi
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