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1.1 AYUUTZANSAINNIS LYW IU
(ENERGY EFFICIENCY INDICATORS)



What are energy efficiency indicators?

X

generic energy
energy efficiency =~ _consumption
indicator — __activity
5 Hit /
ﬁv Tl
2 fés

Tools: based on detailed
statistics to analyse
energy use and
efficiency trends.

Examine impacts of
economic activity and
structure, 1ncome,
prices, policies, etc.

Support national policy-
making and are used to
shape priorities for
future action and to
monitor progress.

Used for estimating
CO2 savings, so a key
element of environment
policy tool.
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Energy Efficiency Indicators Pyramid

% The top row of the
pyramid (the most
aggregate indicator) is
defined as the ratio of
energy consumption to

GDP.

% The second row of
elements can be defined
as the energy intensity
of each major sector, as
measured by energy
consumption per unit of
activity in each sector.

*

*

% Lower rows represent
the sub-sectors or end
uses that make up each
sector and progressively
provide more detail.
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Degree of disaggregation
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Aggregated IEA statistics

indicators
TFC/GDP*

Sectoral

energy intensity
IEA indicator

database

Disaggregated
indicators

End-use energy infensity

Limited IEA
indicators

Process / appliance
indicators

Unit energy consumption

Data requirement
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ANNTUUTEENSAINNA9Y (Energy Efficiency Indicator)
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fiun: International Energy Agency (2014)
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Energy Efficiency Indicators for Passenger Transport

Total passenger fransport energy consumption (absolute or
as a share of transport energy consumption)

Share of each energy source in total passenger transport
energy consumption

Passenger transport oil consumption (absolute or as a

passenger transport energy share of oil final consumption)

@ Passenger transport energy consumption per GDP/capita
| nte NS |ty - Passenger transport energy consumption per vkm

Passenger fransport energy consumption per pkm

® Level 1 indicators: Aggregate ‘

For each passenger mode/vehicle type:
@ energy consumption per vkm

For each passenger mode/vehicle type:
energy consumption per pkm @

® Level 2 indicators: Passenger

transport intensity by

b5
traﬂSport mOde Indicator Coverage |Energy data Activity data Codegg
PG IanIt el ey Tod possrgE gt Gpp.yg pjgion P2a
. R @nanption per GDP/cata aagy@anytion !
® Level 3 indicators (Road): Sl et | [ st s g,
Passenger trangoart enagy@aanian trangoart km
. . eagy @Epion p .
Passenger transport intensity e e [
type mode/ ehidetypeA typeA
. Tatal pessanger trangoart
by road vehicle type g 000 emgommun cAnmedm 2
enEgy @eaption per i
pessengE-kilaTerre mmde Eag%at_rammg/ pasaggrmecfmde P ]
type moce/ vehidetypeA typeA

§iun: International Energy Agency (2014)
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Level 1 indicators:

Aggregate passenger transport energy intensity

Description of level 1 indicators

Example of level 1 indicator for selected
countries: passenger transport energy
consumption in passenger-kilometre

Indicator |Data Purpose Limitation
required
Passenger |« Total * Provides a general * Does not measure energy
transport passenger overview of the trends efficiency developments
energy transport in aggregate energy * The relative importance of each
consump- energy intensity transport mode is embedded
tion per consumption | * Takes into account the into the indicator and hard to
passenger- | ¢ Total number of passengers | decompose
kilometre passenger- that are travelling — the | * Influenced by many factors not
kilometres “usage efficiency” (e.g. | related to energy efficiency such
using one vehicle to as public transport network, LDV
transport three people ownership, population density
is more efficient than and travel pattern
using three vehicles)
* Provides an overview
of the impact of modal
shift
Passenger | * Total * Provides an insight into | * Does not measure energy
transport passenger the effect of a countries | efficiency developments
energy con- | transport change in wealth on * The relative importance of each
sumption energy passenger transport transport mode is embedded
per GDP consumption | energy consumption into the indicator and hard to
per capita *GDP decompose.
and total * Influenced by many factors not
population related to energy efficiency such
as public transport network,
density and travel pattern

e —

fiun: International Energy Agency (2014)
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Level 2 indicators:

Passenger transport intensity by transport mode

Description of level 2 indicator: passenger
transport sector

Indicator Data Purpose Limitation
required
Energy consump- |  Passenger-| * For rail, water and * For road transport, may mask
tion per passenger-| kilometres | air intensities are a important structural changes
kilometre by trans- | by useful indicator to help| (e.g. bus efficiency getting worse
portation mode transport develop transportation | due to increased safety features
mode energy policies or air conditioned buses)

fiun: International Energy Agency (2014)

Megades pg pessage kilandre

Example of level 2 indicators for IEA15: energy
consumption per passenger-kilometre by
transportation mode
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Level 3 indicators (Road):

Passenger transport intensity by road vehicle type

Description of level 3 indicators (road)

Indicator

Data required

Purpose

Limitation

Energy
consumption
per
passenger-
kilometre

by road
transport
vehicle

* Passenger transport energy
consumption by road
transport vehicle

* Passenger-kilometres by
road transport vehicle

* Energy intensity
by road vehicle
is a meaningful
summary indicator,
if specified at a
detailed enough
level

* Intensities can
be used to
help develop
transportation
energy policies

* The indicator is still
affected by factors
that are not related
to energy efficiency
such as the change
in vehicle weight for
LDVs within the fleet
and vehicle features

* May mask important
structural changes if
the level of disaggre-
gation is limited

Energy
consumption
by vehicle-
kilometre

* Sock of vehicles by type
of LDV

* LDV vehicle- * Or fleet
kilometres fuel

* LDV energy economy
consumption survey

* Provides insights
on the average
fuel economy of
the vehicle stock.
As opposed to
energy/pkm, it is
not influenced by
vehicle occupancy

* May mask embedded
structural changes
if the level of
disaggregation is
limited

fiun: International Energy Agency (2014)
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Additional indicators
(Road Passenger
Transport)

These indicators are not
considered energy or efficiency
indicators of passenger
transport, but they can bring
vital information to better assess
the macroeconomic drivers of
energy consumption.

fiun: International Energy Agency (2014)

Indicator |Data required |[Purpose Limitation
Passenger | * Total * Understand the trends | * Only activity-driven. Does not
travel passenger- in consumers’ transport | provide a measure of energy
activity kilometres * Provide a benchmark to | efficiency
* Population understand the potential | * Does not take into consideration
* GDP evolution of travel the selected mode of transport,
the purpose of travel or the
different travel options available
Share of * Passenger- * Provides assessment of | » Only activity-driven. Does not
passenger- | kilometres by the change in the share | provide a measure of energy
kilometres | vehicle of modes efficiency
by mode * Provides useful qualitative| * Travel patterns are influenced
information on activity by many diverse factors
trendsin the sector such as income, age profile
* Provides qualitative of drivers, household size,
information on how flexible working and leisure
change in activity activities, geographic
influences change in characteristics, and local
energy consumption transport policies
Car * Stock of cars * Help understand * Does not take into
ownership | ¢ Population the trend in average consideration the type of car
* GDP per capita | distance travel owned
* Provide good basis to
derive the future trend
in car travel
* Help explain the
increase in car travel
Annual * Average * Provides assessment * Only activity-driven. Does not
kilometres | distance of the change in travel provide a measure of energy
per vehicle | travelled by pattern efficiency
vehicle * Provides useful * Kilometres per vehicle are
qualitative information influenced by factors such
on activity trends in the | as number of vehicle per
sector household, income, flexible
working and leisure activities,
geographic characteristics,
and local transport policies
LDV fuel * Sock of vehicles| ¢ Provides assessment * May mask embedded
economy by type of LDV of the efficiency of the structural changes if the level
* LDV vehicle- vehicle stock of disaggregation is limited
kilometres
* LDV energy
consumption

). X ~ o 5 m M . r
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Decomposition

of changes in passenger transport

energy demand

Passenger transport Activity (A) Structure (S) Intensity (1)

Road (LDVs) Passenger- Share of Energy/
kilometre passenger-kilometre | passenger-kilometre

Road (Bus) “ “ “

Rail “ “ “

Domestic air

Nte Passage trargaat bywater isnd induckdinthe IEACEsTpostinardlyssd etolakk o ceta

Factors affecting passenger transport energy

consumption, IEA15

30%

20%

10%

Agae and paatage dae

00%

-10%

1990-19% 19962000

H Ativity

2000-2006

B At ey we u Srudure

fiun: International Energy Agency (2014)
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Decomposition of changes in LDV energy consumption per capita,

1990 to 2010
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Energy Efficiency Indicators for Passenger Transport

To’ral freight transport energy consumption (absolute or as
a share of transport energy consumphon)

Share of each energy source in total freight transport
energy consumption

® Level 1 indicators: Aggregate
Freight transport oil consumption (absolute or as a

frelght tra nsport energy A share of oil final consumption)

Freight fransport energy consumption per GDP
| nten S |ty - Freight fransport energy consumption per vkm
Freigh’r transport energy consumpfion per tkm

For each freight mode/vehicle type: energy
@ consumption per vkm

For each freight mode/vehicle type: energy
consumption per thkm ©

® Level 2 indicators: Freight

transport intensity by

]
traﬂSpOrt mOde Indicator Coverage |Energy data Activity data Code Eg
. . ) I—‘re'g’ttrgagﬁ;pxex;rgﬁg/ oml Tad freqo'f]trerﬂwteﬁg/ GDP Pa
Level 3 indicators (Road): oy Todheqtramany TRt dhegt o
@snption trangoart vkm
; i i Freight trangpart - Erergy ananptionof -
. B/fregtmoe/ Nuber of wnd freight
Freight transport intensity by eyoiians YT ot MO
H Tad freght
road vehicle type I [ e
Fegt tramgoart ] Begyaanptiond .
. B/fregtmode/ X . Nurber of tkmf freight
T gdye IO o eyea R [

fiun: International Energy Agency (2014)
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Level 1 indicators:

Aggregate freight transport energy intensity

Description of level 1 indicators

Indicator |Data Purpose Limitation
required
Freight * Total freight | * Provides a general * Does not measure energy
transport transport overview of the trends in efficiency developments
energy energy aggregate energy intensity | * Does not take into account
consumption | consumption | ¢ Provides an understanding | the relative importance of
per GDP * Total GDP of the relationship each transport mode
between economic activity | ¢ Influenced by many factors
and freight transport not related to energy
efficiency such as availability
of infrastructure, capacity
utilisation, type of goods
moved, and the size and
geography of the country
Freight * Total freight | » Provides a general * Does not measure energy
transport transport overview of the trends in efficiency developments
energy energy aggregate energy intensity | * Does not take into account
consumption | consumption |  Take into account the relative importance of
per tonne- * Total tonne- the amount of goods each transport mode
kilometre kilometres (in tonnage) that are * Influenced by many

transported - the “usage
efficiency” (e.g. using one
vehicle to transport one
tonne of goods, instead
of using two vehicles to
transport 500 kilograms
[kg] each)

factors not related to
energy efficiency such as
availability of infrastructure,
capacity utilisation, type

of goods moved, and the
size and geography of the
country

fiun: International Energy Agency (2014)
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Example of level 1 indicator for selected
countries: freight transport energy intensities
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Level 2 indicators:

Freight transport intensity by transport mode

Description of level 2 indicators: freight

transport
Indicator Data required |Purpose Limitation
Energy * Freight * Energy intensities * These indicators are still
consumption transport energy | by mode are affected by factors that are not
per tonne- consumption by | meaningful related to energy efficiency,
kilometre by transport mode summary indicators | such as vehicle change in the

transportation
mode

¢ Tonne-
kilometres by
transport mode

* Intensities can be
used to help develop
transportation
energy policies

relative weight for road freight
fleet and load factors

* May mask important structural
changes in the road segment

fiun: International Energy Agency (2014)

Mggades pa tare kilarere

Example of level 2: Energy consumption per

tonne-kilometre by transport mode

35
3
25
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Level 3 indicators (Road):

Freight transport intensity by road vehicle type

Description of level 3 indicators: road freight Energy intensity trends of different road
transport vehicles: an example from Canada
Indicator |Data required |[Purpose Limitation
Energy * Freight * Energy intensity by road | * The indicator is still affected )
consumption | transport energy | mode is a meaningful by factors that are not ‘g
per tonne- consumption by summary indicator, if related to energy efficiency, O
kilometre road transport specified at a detailed such as vehicle weight and =
by road mode enough level vehicle features g
transport * Tonne- * Intensities can be * May mask important S
mode kilometres by used to help develop structural changes if the B.
road transport transportation energy level of disaggregation is 0 40 b
mode policies limited 3 ’
g 20 b ——— |
QO 1 1 1

190 192 194 196 198 220 2@ A4 206 A8 2010
=—ligt truds =Ngium truds —Hay truks

fiun: International Energy Agency (2014)
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Additional indicators (Road Freight Transport)

These indicators are not Indicator |Data Purpose Limitation
considered energy or required : —

.. . . Share of * Freight * Provides assessment of * Only activity-driven. Does
efflClenCy indicators of tonne- transport the change in the share not provide a measure of
freight transport, but kilometres tonne- of modes energy efficiency

. . by mode kilometres by | ¢ Provides useful qualitative | * Tonne-kilometres are
they can brlng vital mode information on activity influenced by many factors
information to better trends in the sector such as availability of

. * Provides qualitative infrastructure, capacity
assess the macroeconomic information on how utilisation, type of goods
drivers of energy change in activity moved, and the size and
. influences change in geography of the country
consumption. energy consumption
Average * Average load | ° Help explain the changes |  Thisindicator, taken by
load per per road in road freight vehicle itself, does not provide
road freight vehicle | energy consumption per indicators of the trend in
freight tonne-kilometre energy efficiency for road
vehicle * Srong correlation freight vehicles
between changesin load | The average load can result
factors and changesin from the change in the
the energy intensity of composition of the fleet
freight haulage

fiun: International Energy Agency (2014)
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Decomposition of changes in freight transport energy

40%

3

20%

10%

00%

Agae ane paatae dage

-10%

2%

fiun: International Energy Agency (2014)
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“
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Factors affecting freight transport
energy consumption, IEA15
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Decomposition of changes in truck energy intensity
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Yayailna1nn13d1333 (Surveying)
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UBYAINNITAINUUUT1a89 (Modelling)

Existing o
administrafive sources | wuudnaeadunisindayaiinesdesainnistuiin
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A0RANUNAINUVDIUTENA (National Energy Statistics)
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Vehicle Kilometers of Travel (VKT)

Vehicle kilometers of travel (VKT) are generally defined as an

average distance of a vehicle traveling in one year.

Several methodologies to estimate the VKT have been used

depending on the data available:
Odometer readings

Driver survey

Traffic counts

Fuel consumption
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Odometer Readings

® Odometer reading method is the way to estimate

travel demand of vehicle from travel statistics of the x 12p
vehicles.

® The key data for this method are regular odometer 2
readings and the number of vehicles in the fleet at a C
given time. These crucial data, in several countries, EE“J

are generally obtained from mandatory vehicle

technical inspection program.

Pros Cons

» Official vehicle data * (Give no geographical information

* Break down the data into a * Impossible to disaggregate the travel demand
very detail level to specific road categories and regions

* May have a high level of « Absence of travelling data of some vehicle
accuracy types and during some period

;
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Driver survey

The purpose of driver survey method is to obtain information

about vehicles from road users. The survey can be conducted in

several ways:

face-to-face interview

(household interview postal survey telephone survey
and road-side
interview)
Pros Cons
* Flexibility * Required more budget for more
e Detail of travelling sample size

;
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Traffic census is one of the basic input data for
calculating travel demand by employing the information

from road network.

The main objective of the censuses is to acquire
information of road traffic intensity, usually presented
by the Annual Average Daily Traffic (AADT), which is
the average of the number of vehicle passing a point in
a given counting section each day in one year, in

different type of road class.

Traffic Counts

Pros/Cons

Cannot be conducted on every single road section in a country

Errors from this method may occur if the data collection does not conduct with an
appropriated statistical sample size

Accuracy of data is dependent on the counting method and on the equipment

Not allow estimating the traffic volume by type of driver or trip purpose

). . ~ —_—— Y o i » 0. o~
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Fuel consumption

Estimation of annual traffic volume by using fuel
consumption is to be taken into account from multiple data
sources, including total number of registered vehicles,
average annual travel distance of vehicles, fuel consumption
per kilometer of vehicles and total fuel consumption or fuel
sales.

This method is based on the assumption that the total fuel

consumption is the best known information among all data.
Other related data might have to be adjusted to make them

consistent with the fuel consumption data.

Pros Cons
¢ Useful when the e Multiple data sources, such as number of vehicles,
recorded data of travel fuel consumption rate, and fuel sales, are needed
distance is not available * Several assumptions for estimation would be applied
» Difficult to classify the traffic volumes by vehicle
types
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Initiatives on Development of Energy Efficiency Indicators

eurostat

ec.europa.eu/eurostat

P
< MUREII

RCREEE.:#

egional Center for Renewable Energy and Energy Efficiency

@6Lall 8ela%g danaiall G6lall wnadsll [Spall

EGEDA

under EWG-APEC

Economic Cooperation

Asia-Pacific Economic
Cooperation’s Energy
Working Group

UNITED NATIONS

The United Nations
Economic
Commission for
Latin America and
the Caribbean
(ECLAC)

WORLD
RESOURCES
INSTITUTE

.o
GFEI

GLOBAL FUEL ECONOMY INITIATIVE
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Source: GIZ, ASEAN - German Technical Cooperation, Energy Efficiency and Climate Change Mitigation in the Land Transport Sector in the ASEAN Region (2017)
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THE GLOBAL GOALS: @
FUEL ECONOMY

DOUBLE
AVERAGE
FUEL
ECONOMY

OF NEW CARS BY 2030
AND ALL CARS BY 2050

50BY50

GLOBAL FUEL ECONOMY INITIATIVE EQUIVALENT
www.50by50campaign. org OF CLOSING
300 POWER
STATIONS

OECD AND NON-OECD

The 33gt of CO; that could be saved between -
20715 and 2050 is roughly the equivalent of

closing 300 coal power stations over the same

time period.

Making Cars 50% More Fuel

Efficient by 2050 Worldwide COUNTRIES' PROGRESS
s om0
A‘
LGE/100km -l T — -,
o 0 O' LGE/100km ! . .
A7 i“s”l | 01 "
T d
FIA Foundcfion International @ .
for the Automoblle and Soclety 1—“'-—_ Tranpert UNEP 2005 2013 2005 2013

e hittp://www.globalfueleconomy.org/
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fuel economy (km/) vs fuel consumption (I/100km)

vs fuel efficiency (MJ/p-km)

Fuel economy
units in the world

B /100 km
‘M mpg and L/100 km
mpg
/L
M /100 km and km/L
- Fuel economy: km/I
*  Fuel consumption: 1/100km
«  Fuel efficiency: MJ/p-km or MJ/t-km

Source: IEA Technology Roadmap: Fuel Economy of Road Vehicles
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NSAUNIVBElagans wazduiueunvuglue ey aranisadluiisd 2050
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M Rail =
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5 W Road mass transport £ 3
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A WSt 2 2.
1000 e » W Passenger LDVs 1
N .
2010 2030 2050 | W 2-,3-and 4-wheelers 2000 2010 2020 2030 2040 2050

I Gasoline M Diesel MBCNG/LPG I Gasoline hybrid M Diesel hybrid
I Plug-in hybrid diesel ~ ® Plug-in hybrid gasoline ™ Electricity FCEV
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Business-as-usual (BAU) scenario

Energy Demand by Vehicle Type

34,000
32,000 I Private Car
B Pick up truck
30,000 B Motorcycle
28,000 Taxi
26,000 I Three Wheeler
@ ’ I commercial Car
c
S 24,000 _ Bus
=z
& 22,000 U Truck
w
O 20,000
G
@ 18,000
c
C
2 16,000
©
c
% 14,000
>
(o}
= 12,000
10,000
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2,000
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FIGURE 3 Energy savings due to fuel economy policies compared to 2005 baseline 50 B I 50

GLOBAL FUEL ECONOMY INITIATIVE

45
www.50by50campaign.org
. 7. I —
L
43 — — THE GFEI FUEL ECONOMY TARGETS:
E 42
; 41
j 20 30% reduction
i in L/100km by 2020 in all
g 39 new cars in OECD countries
§ 38
37 — .
50% reduction
36— — in L/100km by 2030 in all
35 new cars globally
World World S EW 28 China Japan Korea Mexico | Canada | Restof | World ‘World ‘World
2005 2015 he World 2015 2015 2015
o - ) 50% reduction
No FE pol FE Pol GIFEl
e policies in place VEP! rget & in L/100km by 2050 in all
cars globally
Source: |EA analysis for GFEI *  an FC vassaluilu OECD 30%

aeludl 2020

an FC vassalnidiialan 50%
melul 2020

GFEI (Global fuel economy initiative), 2016, *  an FC vassnluainalan 50%
nelul 2050

KEY MESSAGE = AS OF TODAY, ALMOST 1.5EJ OR THE EQUIVALENT OF THE ENTIRE TRANSPORT RELATED ENERGY USE OF ITALY o
HAVE BEEN SAVED PER YEAR, COMPARED TO A CASE WITH NO FUEL ECONOMY IMPROVEMENTS OF NEW VEHICLES SINCE 2005,

http://www.clobalfueleconomy.ore/media/203446/¢fei-state-of-the-world-report-2016.pdf
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ASEAN PLAN OF ACTION FOR ENERGY
COOPERATION (APAEC) 2016-2025

PHASE |: 2016-2020

one vision
one identity
one community

ASEAN (2016), http://www.asean.org/storage/2016/01/11/publication/KUALA_LUMPUR_TRANSPORT_STRATEGIC_PLAN.pdf
http://www.aseanenerey.ore/wp-content/uploads/2015/12/HishRes-APAEC-online-version-final.pdf it mibist —
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4. uasnsuaziihusunaunnuausnEFnagIIu N.6.2558-2579

. walszuga o il w.a. 2579
B Wih ausay 533
Fgaviaua GWh ktoe ktoe ktoe

1. naansniaiival (Compulsory Program) 10,972
(1) 11a5n15 NMSAANISISITIULAZAIATSAILAN (asssuviiandien) * 19,649 1,674 3,482 5,156
(2) mnasas Tlinaedinassiuanans (1w BEC, LEED, TREES ) * 13,685 1,166 - 1,166
(3) masnis lainaurinassrunardasainainsai

HEPs 1a3asisuannia aainsauue wazaainien 23,760 2,025 2,125 4,150

MEPs giifiu
(4) masasivauladinaueiunassriudssudanasaudupaauazinuiitanaseu (EERS)* 5,872 500 - 500
2. naansaaauuiia (Voluntary Program) 40,728
(5) HUIATNNT AVUAUUAIUNTIU

Standard Offer Program, DSM Bidding

Soft loan, ESCOs ! 15,074 1,285 8,239 9,524

- Tax Incentive

(6) snasnns adgsasu LED * 11,632 991 - 991
(7) anasnis ausaEnasIIUAIAALES - - 30,213 30,213

Msantan/ NUNIUAISAAKRUUSIATNAITY *

msisulassasremuasswandasague *

winilsransninnisaudethsumsvia *

MSHEUISEUUTASIASIIRUFIUNISATIASHATAUAS

waTuladtusi iadu EV *
(8) d1asn1s IRawaiutmaTuladausnensseu - - - -
3. nagusavusiuy (Complementary Program)
(9) uasni1s WalLUARTASATUAUSNENANU - - - -
(10)unnsnns dszaiduriusasrslaniadiiinnisausnyne sy

523 89,672 7,641 44,059 | 51,700
AAQAANKNTIU AAANA555A3 aaiagade Aass
31,843 GWh (36%) 37,052 GWh (41%) 13,633 GWh (15%) 7,144 GWh (8%)
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T 160,000 O ansinssy o orden e e
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= 140.000 2] :;ﬂ;‘f;:ﬁ“ AusuanassuLariaaainalnsal ww3neins uarisa
- o wian1saushuiwdes1u (Labeling) 4,149
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1. 2idyasduumnuaue AayanIueavnslad
viudamnasuaaridszinneail (vehicle
kilometers travelled su 1, su 2, ....)
siayadasinsaudiavsAalawuaseaa 1 uua
wavu1u (Fuel Economy) @dvdvannnanis
g9 aeuaue 10,000 du uav eue
wennsaluardasaunanasIu (danwd.)/
duwn. il 2556

2. aayawansalFuwIuaIuaue wazasiad
I alNaYaY AWE. aguUsIUsIATWAYITUTl
2557 (d9'lidsuiasesdsnesnainaaeiu) ue
ﬁf\'mn'rmfm-shi' Electric Vehicle (EV)
13uil 2560

3. aayatnivwudu uuiasiudeiniulunau
wudunnuiia uardayaiiudaa
uwunadviinsiulunauéiannaia

VIUT AUEWETASOIURSTISTULVIANWIIITU, TUW

VKT; Vehicle kilometers travelled

iszinnsa 2556 2579 2579 EEDP 2015
1. satnv sauwu 6,526,036 18,786,737 18,786,737
Diese/ 1,797 150 5,732,047 4,958,353
Benzene 3,077,062 5,864,346 6,638,040
LPG 1,370,467 4299277 4299277
NGV 281,356 1,688,285 1,688,285
Electric Vehicle - 1,202,782 1,202,782
2. sansruy 5,545,592 10,175,413 10,175,413
3. saInseNUaUGH 20,679,003 24,075,115 24,075,115
4. saussyn 748,074 999,521 999,521
5. salauans 140,437 306,508 306,508
6. uvind 116,442 178,534 178,534
7. fAGn 20,609 11,118 11,118
52 49,499,753 99,289,644 99,289,644
Fuel Economy
Afiaiiamde VKT (km) Fuel Economy (km/1 unit)

Guara 33,000 12,50 km/liter

ST T 28,000 13.15 km/liter

Electric Vehicle 2.63 km/kWh

Gaia Luugiu Electric Vehicle
o - o m-— 7
B e ool

12.50 km/liter

;

aw @ 4

13.15 km/liter
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~ 7.35 11715158
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EE7-2 USuTasyasrunidasswansdasaaue 813 4,242 13,731 45% 3 F1959NIFFITWRAN LAZULLUINRAY ANE.

EE7-3 faaaingivsaus - 83 469 2% » F19d9 NansEAEIADY WA.

EE7-4 Logistics and Transportation management 9 160 1,360 5% % #1989 WNRINUNKHIUNILAIRNIANRINANTTN

EE7-5 ECO Driving - 22 1,491 5% > #1989 Namuﬁmummaoamzimamnssu

EE7-6 Revolving Fund (manuds) - 104 588 2% > FWEAY HAYIUNHIUINLAY WN. (AAaARNINNTIN&EIATT)
EE7-7 HIasNIsNIVNIsIIU (Anazaudy) SOP+DSM - 394 1,216 4% » F939 NAVIUTNIUNNIUDY W, LLRY JUN.

EE7-8 1zuu1n1\iﬂ%’1\sﬁu51u audys (3auu, J‘u]’u) 894 1,151 4,857 16% » 19y Nanj-jﬁnﬂ‘mao U, WRY ATUETAANAIIIU
EE7-9 1~uu1nﬁaﬂ!}’1dﬁu5’\u salwsiaa - 2,040 4,922 16% » FH19a9 Nan-ﬁﬁﬂﬂ'\eﬂag qual. '

EE7-10 anuauawWil (Electric Vehicles) 1,123 4% » {1989 wuudaay ANE.
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Wuasauazaadonislaan CO, wiamuuInATasaus 1aseasroniidtu 112559 TasaaFramdilagiu e BT o, Ay
250,000 - 350 Uszinmsosun awnawsesend | £ Govas) o annni (Faeaz)
n »
—— —m-co2 309 221,358 (i HP) [ E10 | E20 | e85 2 E10/E20 | E85/NGV | Hybrid
300 snEudAl }
200,000 - snoudils, snoudlagm st ~z.000¢CC 30 25 | 22 <100g/km } 30 } 25 10
239 239 Tuifin 10 au 2,001-2,500CC 35 80 | 27\ | 101-150g/km 20
= = 0 2,501-3.000CC 40 35 32 151-200g/km 35 25
156,925 207 > Il 40 30 30
200 a5
150,000 -+ {
14 160 200 >3.000CC 50 50 50 =>3.000CC 50 50 50
151 (i zz0 HP)
120 150 PPV / DC /Space Cab/Pick Up =3,250CC Z0/12{- |3.18 ; = 200 g/km Z5"12/5/908
100,000 ./. >200 g/km 30/15/7/5.15)
73,679
=>3.250CC 50 =3.250CC 50,
100
Eco Car (Benzine/Diesel) / E85 1,300/1,400CC 17 =100 g/km 14712
0,000 38,742 101-120 g/km 1717
26,652 27,282 50 Electric Vehicle /Fuel Cell/ Hybrid =3.000CC 10 10
o3 10520 . 8856 l ;8 23,000 CC -
o = | .mm ¥ ® “ml _ Lo Homnee i %
1200 1,400 1800 1800 2000 20012800 28013006 3000 Tl Sazsopmun  €3.250 €3,250 NGV-OEM <3.000 CC 20 -
{oC) (FPV) >3,000 CC 50 >3,000CC 50
Ayl NSUIIINALN
& 1o o v o ) o ' > a - o ool
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o \ ya - , o - ktoe
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16,000 - - -
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14,000 -
12000 1 PPV, DC, Space Cap, Pick Up <3250 cc salus (1in sauuetdauanIn) * Fuusuaue * VKT
1 ) a2 a - P
10,000 | * Fuel Economy *aaduiszansaiwanuaue (234 - 200 = 34 g/km 1i3a 14.5%)
8,000 -
6,000 -
4,000 -
2,000 -
T 2558 2559 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 2576 2577 2578 2579
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1) ECO Label ... Sustainability
Mobility Performance:
« Clean: CO, & Emission Standard
« Efficient: Fuel Consumption
- Safe: Active & Passive Safety
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4) Manufacturer/Importer:
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CO2 Tax + ECO Sticker v ¢, CO2 Tax + ECO Sticker

300 o
idry TRGUI LI & W u % —_—i = = e
= o am ¥ 450
250 L 400 = = Passenger Car 2011 = Passenger Car 2015-2016
., After CO2 Tax Implementation
200 380 - Max = 293 g/km
= - Min = 16 g/km
300 L - Mean = 163 g/km
E
3 150 E 250
8 ns_!szrg_QQ.z_'La'is C)
Max = 286 g/km ! ; q
= Min = 204 :/km [ Pickup 2554 m Pickup 2558-2559 8 200
100 | Mean = 227 g/km -
After CO2Tax Implementation
Max = 277 g/km
g5 Min = 161 g/km ‘ 100
Mean = 199 g/km %
50 -
0 5 .
Ref : CO, emission in 2011 from TISI, TAI (14 models) Ref : CO, emission in 2011 from TISI, TAI (146 models)
CO, emission in 2015-2016 from ECO Sticker System (244 models) CO, emission in 2015-2016 from ECO Sticker System (530 models)
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Compact car |
/@ D-segment
Eco car City car
By segment:

Center of circle is FE O 50.000 units

Area of circle is units of vehicles !
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Engine size [Liter]
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°*  U5uUe mandatory FE labelling
v fudeyaussansamnislindinu ieifleutudiadsvessaussavilunain
v indeyadudlddneiiannsausevinldaneusudiil FE Ussavsnings
v a13azveneliunsaungusnusINn (light commercial vehicle)

°  JYSulsamsnsanune

V' Yfumasswenfinliduiu CO, Mdesagrsioiiios (SnsnSdudunse unufiaziiu step function)
% omantiunslyiusudeusudiussaviamgs Wy iuaaturensvldunss vidousinseisnsdneiuauls (Rebate)

’:’ a'ﬁ]f\]%Lﬁﬂﬂ?qNLLmﬂ@h\‘iﬁgﬁjqﬂ HEV wag PHEV/BEV
v\ JsumidensifeusadsedtliiAaususedimiu sofivdes CO, founin
V' YSundidemdsiayieufunuiiuiaie
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FE Labelling

'IO 0
1/100 km foss
(=12.3km/L) 7 0

Singapore o [

FUEL ECONOMY

Conventional Vehicle

Fuel Consumption CO; Emissions
(¢/100km) (9/km)

[ 58 ][ 135 |
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——® ke & Model: ABC  XYZ Engine Capacty & Fuel Type: 1300 cc  Petrol

+ Manual
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:24570R16
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-1 101120 211490 11K 161210 arem
135
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nsedAN®I: Fuel economy labelling in the U.S.

% Fuel Economy and Environment Gasoline Vehicle

Fuel Economy (YOU save

M PG Small SUVs range from 16 to 32 MPG
R The best vehicle rates 99 MPGe $ 1 85 0
22 32 R4
in fuel costs

combined city/hwy city highway over 5 years

compared to the
average new vehicle.

el Economy & Greenhouse Gas Rating iipips onlyy  Smog Rating ttailpipe only)
Annual fuel COST y g ttailipe only g Rating (iipipe only

$2 150  pao

Best

Best
s vehicle emits 347 grams CO, per mile. The best emits 0 grams per mile (tailpipe only). Producing and
nbuting fuel also create emissions; learn more at fueleconomy. gov.

Actual results will vary for many reasons, i’ .cluding driving conditions and how you drive and maintain your
veie. 1 ne averays new veiie yee << MPG and costs $12,600 to fuel over 5 years. Cost estimates are
based on 15,000 miles per year at $3.70 per gallon. MPGe is miles per gasoline gallon equivalent. Vehicle
emissions are a significant cause of climate change and smog.

fueleconomy.gov & K

Calculate personalized estimates and compare vehicles

Smartphone

*  Jayauiudiy dusuanldineventanddusaziian 5 U nioudndiunaiunsausendn
o WeweguiuAnadevaseusuRluUsznniiug eliiiaanudaauneguslag
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Feebate = Fee + Rebate
o

ANuAuLsanIfiv marginal costs and benefits

I

FEE

* g/km CO,

\

3a6a (pivot point) aunsaiinlulad
wiageise'le’

e uIstamumﬁmmm mwasnﬂaaqumﬂﬁmuﬂm (LLa”msma@ mmam)imaumuauw
Uanuaee CO, i1 Imm%mumaaamuauszuLmuamwmuaummamaaa CO, g4 Wag 9gAU
(Rebate) Twﬂuaﬂuaumwﬂaaa CO, i1

* Ignaueionsds FE w30 mﬁﬂamJaasJ CO, ivmwmuaum

e mmvmqaqaﬂwmvmmmuwmL‘wmmaﬂ,m U wm B

;
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Key elements of a feebate
$|

auAdundaviv marginal costs and benefits

" g/km CO,

- ANGH (plvot point) &usaiinlulad
wiagvilse'le

*  autuveInNIINLIURIUIUBN incentive ﬁm%umuauﬁﬂiz?m%quq
*  FuntiTeIgaRnlnu X (pivot point) ludiusuanimuleuis FE a31951ele wiesednelisguia

* qadinunu X (pivot point) I lusaslinsusulsegiane

v dlusudeiiiednunszfuaunavessuussanaildiinussansaw FE

;
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Feebate — Case studies

Singapore France
CEVS BANDINGS 10000
carbon REBATE SURCHARGE 2015 \
gand | emicaton (co, | (FROM 1JAN 2013) (FROM 1 JULY 2013) 8000
9/km) Cars Taxis Cars Taxis 6000 J 2008
Al 0to 100 $20,000 $30,000 2015 | —2010
A2 101 to 120 $15,000 $22,500 4000 -- 0€: 60 to 130 gCO2/km Ij |— —2011
A3 121 to 140 $10,000 $15,000 é 2000 Id r. —2012 01-07
A4 141 to 160 $5,000 $7,500 E 0 . . . —201208-12
™)
B 161 to 210 $0 0 $0 $0 0 50 0 150 200 250 2013
1 211 to 230 $5,000 $7,500 -2000 2014
$10,000 i - —
cz 231 to 250 $15,000 4000 = 2015
c3 251 to 270 $15,000 $22,500
-6000 ——
c4 271 & above $20,000 $30,000 L
-8000

Source: http://www.|ta.gov.sa/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5ch6b8293c4ail

* dSaAd L[u1mIn1S Bonus-Malus system 11L% NS
Uanuaey CO, anas
*  9gCO/km ludl 2551 uae

e Fsalus laumsn1s Feebate (Carbon Emissions
based Vehicle Scheme CEVS) 1@ 1.A. 56

*  Rebates and fees gn offset Mg Additional *  79C0O/km by 2552 Mniniiiasanaads 1 ¢CO,/km
Registration Fee (ARF) Tulneus
* Fees and rebates dfAAaudndad *  Fees/rebates Usuyne 2 U

*  3nsn1sUlUTNTEsuUsEUluT) 2551-2552

;
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http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
http://www.lta.gov.sg/apps/news/page.aspx?c=2&id=12e099d1-e037-450b-80e3-5cb6b8293c4a
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LUINTY Feebate: AMUTURBLUDY vs. step function

Canada
» Toyota Yaris — 6.4 /100km
+ Sales +49%
Rebate
» Honda Fit — 6.6 1/100km
$1,000 » Sales +3%
NNN
~
i NNN‘\
$0 i —a ‘N ;
: NN\\ E
| NN“NN i
| ~
Fee \

6.5 Fuel Consumption — liters/100 km

* Step function @45uU feebate lna1asaly Canada Unilau
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Electric
re-charging
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Impact on Green House Gas : CO,

® National Disasters cause by climate change which lead to raising in

temperatures such as: Hurricanes, Typhoons and Great Floods etc.
® Transportation Sector contributes to CO, about 23% and raising
® Urban population shift means more congestion

® Automotive Technology Trend Toward : Efficiency Vehicles

®*Reduce Dependence on Fossil Fuel or Fuel Efficiency
*Low Carbon Economy
*Promote Motor Driven Vehicles

;
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Revolution of Excise Tax on Automobile

Present

1. Excise tax structure is calculated based
on engine size (cc) and horsepower to
reflect luxury principle and fuel

consumption

2. Promote alternative fuel vehicle and

efficiency consumption vehicle by using

tax incentive

3. Supporting product champion vehicles
: Pick Up, Eco Car

— '

Sk Sk al o~ . O wi ook Ak ok 1k
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Future (1 January 2016)

1. Efficiency Vehicles

- Low carbon emission

- Fuel efficiency

2. Supporting Product Champion
Vehicles

3. Promoting Active Safety in Vehicles

4. Supporting

Simplicity, Transparency, Efficiency,and




Comparison of Current Structure VS New Structure

Tax Structure in Present

Tax Structure in Future

Categories :
; gh' I Engine Tax Rate (%) Tax Rate (%)
(Horse Power) | E10 E20 | E85 E10/E20 | EB5/NGV | Hybrid
Passenger Vehicles
-Passenger Vehicles and, Vans less <2,000 CC 30 25 22* <100 g/km } 30 } 25 10
than 10 seats 2,001-2,500 CC 35 30 27 101-150g/km 20
2,501-3,000 CC 40 35 32 151-200 g/km 35 30 25
=200 g/km 40 35 30
=3,000 CC 50 50 50 =3,000 CC 50 50 50
(Fuzz0 HP)
PPV / DC /Space Cab/Pick Up =3,250 CC 20/12/- /3,18 =200 g/km 25%f12/5/3,18
200 g/km 30/15/7/5,18
>3,250 CC 50 >3,250 CC 50
Eco Car (Benzine/Diesel) / EBS 1,300/1,400 CC 17 =100 g/km 14*%f12
101-120 g/km 17/17
Electric Vehicle /Fuel Cell/ Hybrid <3.000 CC 10 10
- 10 %
=3,000 CC 50 =3,000 CC 50
NGV-OEM < 3,000 CC 20 wE
>3,000 CC 50 =3,000 CC 50

Femarks *: Assign safety standard for Active Safety (ABS+ESC) for Passenger Vehicles and, Vans less than 10 seats must obtain Co, <150 g'lm / PPV mmust obtain

€O, =200 g’km / Eco Car must obtain CO, <100 g/km

** Depend on CO, emission

3 X ~ o 5 m M . n
1ASIMSANHILMIMINSAAMNLSS LI} (Tracking)) MsIFNaINUNanlANNINATNITMATUES)

* less than 1,780 CC but not over 2,000 CC

4
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Why 150 g/km or 200 g/km ? \

MNew excise tax structure . -
[om==m====p 5 Feeemme————————mmm————— )()() mm=———— Pickup/SC __DC___ PPV
iPC) 30/25 (EBS] ~° | _(Passenger Car: PC) 35/30 (E85) 1 | (PC 40)/35 (E85) {co, <200l 375 1 F=9Z201F"28° 71

L----------

[Em Car 17/14/12
o

I
250,000 350
I i . 21
| B quaniily —@eco2 (OrTam/km) | 221358
- 300
| |
200,000
I I
| I
150,000 : i
J151 I
100000 120 |
./ I |
| |
50,000 I l
I 26,652 |
10,035 Ia,saq 10,529 . Is,ssa
N I e N | Ilmm %
1,200 I 1400 1,500 1,600 4,800 3,000 I F001-2, 500 2.504.-3,000
Current

(PC) 25 [eoo| |@c)ss

<k sk . ) . vou wh ok A0 vk e \ 81
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Future based on “Output”

Sources of energy power and technologies CO, emission (gram per kilometer) reflects

E10, E20, E85, NGV-OEM, NGV-Retrofit efficient use of energy and pollution reduction

1. Simplicity and creates confidential of investments as tax

1. Current tax structure is complex (43 tax rates)

2. Not encourage CO, reduction structure no longer depend on new technology and innovation

3. Tax rate for E20 and E85 vehicles generate loss of revenue of alternative energy usage

and not promote efficiency use of alternative fuel. For example, 2. Implementation of CO, emission-based excise tax rate

those who drive passenger cars that could run on E85 or E20 use to enable automobile industry to produce vehicle with clean

Fi0 instead. technologies and encourage buyers to go green
6

3. Create fairness on tax administration

). ) -~ e - b ok 10 M N
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Benefit of CO2 Reduction

150,000 Vehicles or equivalent to 61 % of total passengers vehicles ranking with engine size

between 1,400-1,500 cc adjust their engines to reduce CO, emission by 15

100 44,275 8.7
80 35,326 6.9
60 26,645 5.2

40 17.606 3.5
Reduction of CO, emission 40.000 tons per year equivalent to plant perennial tree
such as teak about 44.000 rai or 17.600 acres

- - al k al A v ok {0 [ 1k —
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i A

Present

152 Fuel

QDO 10005 . -.-, o > | 10 years Uver

5-10 years

efficiency

Reduce weight
v 100 kg. =
-T2 Fuel Fukushima Accident

efficiency
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The Conclusions of The New Automobile Tax Structure

Simplicity
- New tax structure will be simply based on “Output” rather than “Input” which less complicated
comparing to the current tax structure.

Transparency

- The tax structure has been announced in 2013 and will be implemented in 2016 which create some

lead time to all car manufacturers to be produce in Thai market and also create investor confident.

Efficiency

- Tax rate and tax incentive will be based on efficiency of CO, emission, vehicles with more fuel
efficiency will pay lower tax in order to encourage customers to aware of greenhouse gas effects
reductions

Fairness

- By changing from “input” to “output’ that means all technology that available in the world market

can be produce and sell in Thailand.

;

> N = SN VY ok i1 2 0. —
lasamsAnsuuamsnsaamuseiiu) (Tracking)) msliwasnunaaldnnunsnsnavuds) N Ay @ 85




3.2 7129819N15ANUIUNAIUNAA LA



LUININTISIANUSEENSTAINNAIUR I UN1ATUES

* Avoid
e Shift

POTENTIAL STRATEGY RESPONSES -

REDUCING GHG EMISSIONS

AVOID SHIFT

[e] [r] [e] [0 [7]

( IMPROVE

| IEED

FREDNE ) |

* Improve

TRAVEL DS MOT TAKE PLACE NOM-MOTORISED PUIBLIC MOTORISED INDIVIDUAL MOTORISED
Meed/desire to travel has bean TRAMSPORT TRANSPOAT TRAMNSPORT
reduced Walking and Cyding Public Tramsport — Bus, rail Car, motorcydes, taxi

TRAVEL f MODE CHOICES
Decision to travel or not to travel and by which mode
affects fuel consumption, and therefore carbon emissions:
Number of vehicles, level of congestion, driver behaviour, vehicle condition, fuel type

(Goronmisins )

KEY TO AVAILABLE INSTRUMENTS

;
e @

PLAMNIMNG INSTRUMENTS

REGULATORY

ECOMOMIC

INFORMATION

P INSTRUMENTS (R) INSTRUMENTS (E) INSTRUMENTS (1) IIEITIJIENTS m
Land wuse planning (master Ptwysical norms and Fuel tanes, road pric Public Awareress nt..l:l:ﬂnet
phnrir‘:g:l,plangning." standards [emissions limits, sl.hsi:ies,pu:l‘ug.-hgﬁ Campaigns, mobility hnologies, end-of-pi
prowiding for public tran. safety], traffic organisation fiees and levies, man and marketing cwrb'n-ldﬂu:-.d:aner
and non-matarised mo {speed limits, parking, emissions trading schemes, co-opentive production
road space allocation], agreements, exo-driving
production processes schemees

) A A _— : M. M o 0.
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Energy Efficient Vehicles Promotion >>>> Improve

Comparison of Current Structure VS New Structure

i . Tax Structure in Present Tax Structure in Future
ategories =
g0r Engine Tax Rate (%) Tax Rate (%)
Of Vehicle Capacity co,
(Horse Power) | E10 E20 | E85 E10/E20 | E85NGV | Hybrid
Passenger Vehicles
Passenger Vehicles and, Vans <2,000 CC 30 25 zz* <100 g/km ) 30* } 25 10
less than 10 seats 2,001-2.500 CC 35 30 | 27 | 101-150gz/km 20
2,501-3,000 CC a0 35 32 | 151-200 g/km 35 30 25
2200 g/km 40 35 30
>3,000 CC 50 50 50 3,000 CC 50 50 50
(fu220HP)
PPV / DC /Space Cab/Pick Up £3,250 CC 20/12/ - /3,18 <200 g/km 25%/12/5/3,18
-200 g/km 30/15/7/5,18
+3,250 €C 50 3,250 CC 50
Eco Car (Benzine/Diesel} / E85 1,300/1,400 CC 17 <100 g/km 14%/12
101-120 g/km 17/17
Electiic Vehicle /Fuel Cell/ Hybrid <3,000 CC 10 10
10 %
>3,000 CC 50 >3,000 CC 50
NGV-OEM £3,000 CC 20 o
>3,000 CC 50 >3,000 CC S0
Remarks *: Adive Safety (2 ) for Pacsenzer Vehicles and Vans less than 10 zeats must obtain €O, <150 glm |~ PPV must ebtain
('0 > “;tx Eco Carmust obtain CO, 7100 glm
Depend an €O, emission Tess han 1780 CC but not over 2000 CC

snzlwiios *

6.2

L/100 km amarusnifiag «
(=20.0 km/L) 4.2

ANIEIIM * /100 km
(combined)

wnsgdandon

Y san. M Ero4 W EUROS . EURO S

wnasgImanulasany
AATFIUITUVILT i ABS*ESC - UNRI3 e UNRI3H

Wi maroy

wasgwmsindesilasans * UNR94 < UNR95

AT ndiuAmn
* nagauaranazgs UN R101 Tuanlfiians eifies ECO stickerd hitp://www.car.go.th

> . A N ——— m A . 0.
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_ End-Use Energy Demand Model

Scenarios Analysis: Vehicle Sale by Vehi i
y Vehicle Type [Vehicles] . .
Alternative Fuel Share of Vehicle Sale by Fuel Type [%] |- NaliciaStohs Ii)y Vehicle Type
Technology Options Survival Rate of Vehicle by Age [%] [Vehicles]

Vehicle Stock Profile by Age [%)] |4—
l 4

Stock Average VKT by Total VKT by Vehicle Type
Vehicle Type [Veh-km] [Vehicle-kilometer]

Technology Penetration [%]
Fuel Share of Vehicle Sale [%]
% Share of Alternative Fuels [%]
Fuel Economy of Vehicle [km/liter]

Annual Average VKT by
Vehicle Type [km/year]
VKT Degradation by Age [%]

Y

On-Road Fuel Economy by St
ock Average Fuel
.| Vehicle and Fuel Type [km/liter] 8

Fuel Economy Degradation by »| Economy by Veh|cile
Age [%] and Fuel Type [km/liter]

Emission (kg of CO2e)

Where ED(t) is the total energy demand in a calendar year t (MJ)
Vstock,i,j (t) is the total stock of vehicle type i, which use fuel type j, in a calendar year t (vehicles)

VKTstock,i,j(t) is the stock’s average annual vehicle kilometer of travel of a given vehicle type i, which use
fuel type j, in a calendar year t(kilometers)

FEstock,i,j(t) is the stock’s average fuel economy of that given vehicle type i, which use fuel type j, in a
calendar year t (vehicle-kilometer per MJ)

tis the calendar year of consideration for a vehicle stock estimation

i is the type of vehicles

jis the type of fuels.

;
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Scenarios Analysis:
Alternative
Technology Options

End-Use Energy Demand Model

Vehicle Sale by Vehicle Type [Vehicles]
Fuel Share of Vehicle Sale by Fuel Type [%)]
Survival Rate of Vehicle by Age [%]

>

Technology Penetration [%]
Fuel Share of Vehicle Sale [%]
% Share of Alternative Fuels [%]
Fuel Economy of Vehicle [km/liter]

Vehicle Stocks by Vehicle Type
[Vehicles]

Vehicle Stock Profile by Age [%)] |4—

!

Annual Average VKT by
Vehicle Type [km/year]
VKT Degradation by Age [%]

A 4

Stock Average VKT by
Vehicle Type [Veh-km]

On-Road Fuel Economy by
Vehicle and Fuel Type [km/liter]

Average fuel economy of Private Car (PC) and Pick-up Truck (PU)
Unit: Liter of gasoline/100km

PC-Gasoline PC-Diesel PU-Diesel
<2013 8.15 9.71 9.21
2013 5.89 9.42 7.97
2014 5.91 8.91 7.94
2015 5.83 8.29 9.97
2016> - 0.6% per year - 0.1% per year - 0.1% per year

"1 Fuel Economy Degradation by
Age [%]

A 4

Total VKT by Vehicle Type
[Vehicle-kilometer]

A 4

Stock Average Fuel
H» Economy by Vehicle

and Fuel Type [km/liter]
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End-use Energy Consumption
[Mi]

Tank-to-wheel GHG

Emission (kg of CO2e)

PC-Gasoline PC-Diesel PU-Diesel
8.15 9.71 9.21
5.89 9.42 7.97
5.91 8.91 7.94
5.83 8.29 9.97

- 2.5% per year - 2.5% per year - 2.5% per year
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Private Vehicle Sale and Vehicle Stock
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Final Energy Demand by Vehicle Type -

Reference Case
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Final Energy Demand by Fuel Type -

Reference Case

50,000

P Diesel
e
& Biogas
N Ethanol
35,000 W cne

< Historical | Scenario > | Electricity
45,000 P Gasoline
[I]] 8100

30,000
25,000
20,000
15,000
10,000

5,000

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036

40,000

Thousand Tonnes of Oil Equivalents

= v o v o « a a . Y W a v .
71 : doyavn wvudnassdiundeny “lassnisineuuanienisanaiuussdiu (Tracking) mslindsnunaaldarnuinsnisaiavuds

;

v . - al LAk - Yo S ¥ [ ALY - S ’-’\'
TasamsAnsIuIMImsanmasziiiug (Tracking)) mslinasnunaalannnasmsmavuay N/ Ay % 93




GHG Emission — Reference Case
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Thousand Tonnes of Oil Equivalents
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Final Energy Demand:

Ref. vs Ex. Tax and Eco-Sticker
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Energy Saving:

Ref. vs Ex. Tax and Eco-Sticker
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