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A study of the policy to reduce energy consumption in the land transport
sector, an empirical study was conducted to assess the energy efficiency of vehicles,
evaluate energy consumption potential, examine the associated impacts, and
formulate energy reduction policies. The study was carried out in the Greater Bangkok
metropolitan area. It was observed that the predominant mode of transportation for
the majority of the population was private automobiles, specifically gasoline-powered
internal combustion engine vehicles, which are a primary contributor to air pollution
and environmental issues.

The study tested the fuel efficiency of vehicles using 65 samples to use the
vehicle fuel efficiency coefficient in the ASIF equation, which is a guideline for
assessing energy use and emissions in road transport of various measures, including:
(1) Restrictions on the time and space for truck transportation (2) Promotion of the
use of electric buses (3) Promotion of the use of electric vehicle technology
(4) Changes in travel patterns.

The results of these measures are a reduction in energy use of 11,177
kilotons of oil equivalent (ktoe), a reduction in greenhouse gas emissions of 30.05
million tons of carbon dioxide equivalent (MtCO.¢), and a reduction in PM; s emissions
of 366.57 tons of PM2.s (Ton PM25) in 2033.

Furthermore, the study has developed an action plan to reduce energy
consumption in the land transport sector of Thailand, with measures divided into three
periods: short-term (2023-2027), medium-term (2028-2032), and long-term (2033-
2037) to provide the government with information and guidance for systematic energy
reduction.

This study is important for the sustainable development of Thailand as it
will help to save energy, reduce greenhouse gas emissions, and reduce air pollution.

OFFICE OF TRANSPORT AND TRAFFIC POLICY AND PLANNING (OTP)
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

“STUDY OF THE POLICY TO
REDUCE ENERGY CONSUMPTION

IN THE LAND TRANSPORT SECTOR”

BY OFFICE OF TRANSPORT AND TRAFFIC POLICY AND PLANNING (OTP)

In Thailand, the Land transport sector consumes a significant amount of energy, accounting for approximately
33,607 ktoe in 2019, accounting for 40% of total energy consumption in 2019. This has led fo the emergence
of air pollution issues. Consequently, there is a pressing need to drive improvements in the design and
standards of passenger vehicles and fuel sources, aiming fo transform transportation into an environmentally
friendly and safe mode of travel (Green and Safe Transport).

INTRODUCTION

Land Transport Sector
Consumed 33,607 ktoe (40%)
of Total Energy in 2019

| - <4 : EV ] v G
‘*‘Q“ : 1‘ 7L f Passenger Vehic - o
e mprovement of Passenger Vehicle Testing the Energy Eficiency

Desiopelond skoxndards of Vehicles’ Energy Utilization

The Office of Transportation and Traffic Policy and
Planning (OTP) has "Study of the Policy to Reduce Energy
Consumption in the Land Transport Sector" to support
the country's 20-year transportation development
strategy (2018-2037) and the national strategic plan
(2018-2037). The project emphasizes the importance
of data collection by testing the energy efficiency of
various types of vehicles to determine appropriate
energy transition strategies within the country's land
transport sector.
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EXECUTIVE SUMMARY REPORT

(m) @ Implementation

Period:

1* Jul 2021
31% Oct 2023

. & Study Area:

Bangkok
Metropolitan
Region (BMR)

To assess the potential of energy consumption
from land vehicles in Thailand.

To study the positive and negative impacts of
different types of energy use in the land transport
sector of Thailand. :

© romenes
O
‘% 4
4

To formulate a policy/plan to reduce energy
consumption in the land transport sector of Thailand. &

YL score ot e sor 8

Task 1 : Study, collect data, review study results and related operations

—~
L] i
L] )
: Task 2 : Survey and collect energy Classfiad Velids Task 3 : Test the energy :
s consumption data of > efficiency of vehicles classified by -
’ vehicles classified by type type by age vehicle type, fuel, and lifespan of usage 4
L] L]
E l » Pollution Emission Rates E
: » Emission Factor : EF '
L] .
’ Task 4 : Analyze and evaluate .
L] 3 : L)
: comrS el ||
: in the Land e :
' Transport :
' Sector 7 » Potential of energy use in the land transport sector. '
X » Positive and negative impacts of energy consumption .
. Task 5 : Formulate an action by fuel type in the country’s land transport sector $
’ plqn to reduce energy » Policy to reduce energy consumption in the land transport '
: consumption in the land seclor, ) '
. transport sector of Thailand. > GUld.ellngs/Measures to solve PM, ; problems in Bangkok |
: and its vicinity. :
L] L]

MY N An action plan to reduce

energy consumption in
land transport sector of
Thailand.

Solution guidelines to
the problem of PM, 5
in Bangkok and its
vicinity.
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2| PSK ® TU-RAC



STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

STUDY, DATA COLLECTION, REVIEW OF

STUDY RESULTS AND RELATED OPERATIONS

i ( RELATED POLICIES AND PLANS ) ( DATA, STUDY REPORTS, RESEARCH REPORT

Plans and Strategies Related to the Project on Energy Use in

AND OTHER RELATED DOCUMENTS

. Land Transport Sector in Support of Thailand's Socio-economic Reviewing data on energy and land fransportation practices
~ and Environmental Development within the Specified Timeframe.  that meet high standards from various countries is crucial in
~ The focus is on fostering sustainable and environmentally friendly developing a sustainable transportation system and mitigating

growth, promoting the development of renewable energy, eco-  the impacts of climate change in Thailand.
friendly economic growth, sustainable logistics and transportation ‘

systems, and reducing greenhouse gas emissions to contribute to 1 2 3
global climate mitigation efforts. The Aspiration is for Thailand

- to Contribute to Collaborative Sustainable Development at Both

National and International Levels. g fewing Data from
Thailand’s National Strategy (2018 - 2037): y Various Countries,
s . ; ) S g such as Measures to
trategic Plan for Sustainable Growth and Development Project to Develop  Project fo Facilitating  ~ geduce Vehicle

Master Plan under Thailand’s National Strategy: a Master Plan for  the Development of  Emissions in Urban
Focus on Infrastructure Development and Sustainable Growth mmbb Transport  Ambitious Transport A'U?&wm‘
12 National Economic and Social Development Plan (2017 - 2022): System Momm Mﬁwm Biofuel Vahclas, and
; ; : nd Climate (TRANSfer IIl). et

Plan for Sustainable and Environmentally Friendly Growth ct ion. Policies to Reduce
13" National Economic and Social Development Plan (2023 - 2027): Radbclion GHG Emissions from
R the Tronsportfon Secor

Focus on Electric Vehicles and Low-Carbon Circular Economy e
Sustainable Development Goals of the United Nations (SDGs): @ Action Plan of Thai Electric Vehicle Association: Promoting the
" Global Godls on Clean Energy, Infrastructure, and Sustainable Cities i Adoption and Production of Electric Vehicles for Environmental Benefits
Ministry of Transport’s Strategic Plan 2017 - 2021: G Nationally Determined Contribution (NDC):

Focus on Environmental and Comprehensive Development ‘I Reducing Greenhouse Gas Emissions in Thailand

Department of Land Transport’s Strategic Plan 2016 - 2021 @ Participatory Goals as Defined by the Country (2 Update
(2017 Revision): Enhancing Efficiency and Environmental Friendliness | Nationally Determined Contribution): Targets for Persistent
Thailand's Transport Infrastructure Development Strategy and Plan ! Greenhouse Gas Emission Reduction

2015 - 2022: Focus on Road Infrastructure and Connectivity with ® Thailand's Llong-Term Low Greenhouse Gas Emission Development
Neighbor Countries o

3 Thailand Logistics Development Plan (2017 - 2021):

Strategy (Revised Version): To reduce greenhouse gas emissions

and achieve zero greenhouse gas emissions targets
Providing Value in the Supply Chain @ Electric Vehicle (EV) development plan of the couniry of the

Operational Plan for the Development of Thailand's Logistics System W8 National Electric Vehicle Policy Committee: Promoting the Adoption
(2023-2027): Elevating Standards and Adding Value to the Supply Chain ' and Production of Electric Vehicles

20-Year Development Strategies for Thailand's Transportation @ Electricity Infrastructure Development Plan to Support Thailand's

System (2018 - 2037): Environmentally Friendly and Energy-Efficient Electric Vehicles: Plan for Supporting Electric Vehicles in Thailand
- Transportation @ Thailand Greenhouse Gas Reduction Roadmap 2021 - 2030:
@ Long Term Integrated Energy Plan (TIEB) 2018 - 2037: \ Measures to Reduce Air Pollution
Measures for Sustainable Living and Efficient Energy Utilization @ Transport Sector’s Greenhouse Gas Reduction Action Plan
@ Energy Efficiency Plan 2018 - 2037 (Energy Efficiency Plan 2018: | 2021 - 2030: Strategies for Greenhouse Gas Emission Reduction
EEP 2018): Reducing Energy Consumption by 30% @ Action Plan for Driving the National Agenda “Solving the Problem

National Energy Reform Plan (2017 - 2022): " of Particulate Matter Pollution”: Measures for Controlling and
Enhancing the Efficiency of Renewable Energy Utilization ; Reducing Pollution

@ Alternative Energy Development Plan 2018 - 2037 (AEDP2018): @ Rail System Development Plan: Plan for Constructing Various Railway
“ Focus on Renewable Energy and Reducing the Use of Biofuels a

Routes in the Country

The Regulations and laws Governing Energy Use in the Land Transport
( RELEVANT REGULATIONS AND LAWS ) Sector of Thailand, encompassing traffic regulations, taxation, and emission
standards to promote the adoption of environmentally friendly energy

@ Act of the Land Traffic Management sources and reduce vehicle-generated pollution.
Committee, B.E. 2521.

4 Excise tax.
# Enhancement and Conservation of

@ Announcement of the Excise Department on the criteria
Environmental Quality Act, 1992.

and conditions of passenger cars or public cars with not
# standards and studies on air more than 10 seats, energy-saving type hybrid electric
emissions from vehicles vehicle and electric powered vehicle.
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EXECUTIVE SUMMARY REPORT

SUMMARY OF ENERGY CONSUMPTION
IN THE LAND TRANSPORT SECTOR

& SURVEY OF TRAVEL BEHAVIOR

( Accumulated Registered Vehicle Data ) ( Preferred Car Types by Majority )

Internal Combustion Engine (ICE)
Cars Powered by Gasoline

Most Under 6 Years Old
YEAR
Over 150,000 Kilometers
Registered Vehicles Grew by Driven
O,
4.56% Annually % Average Monthly Refueling
from Dec 31, 2010, to Dec 31, 2020 6 Expenses: 1,001 - 3,000 Baht

L e recpie v e %
N =

&

A A The Majority of Respondents Age  Top Choice for Travel -

Between 23-32 Years. Personal Cars

This information is valuable for decision-making and promoting efficient energy policies in the land transport
sector of Thailand. It can be used to plan and improve transportation systems and vehicle development
policies in the future, to support energy-efficient policies in the land transport sector in Thailand.

o HHE
N eRnnygn
MERRER wn

1

\
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

Results of Vehicle Energy Efficiency
Tests by Fuel Type, Vehicle Type

and Vehicle Age

( Fuel Consumption Rates at Speeds of 20, 30, 50 and 60 km/h )

Fuel Consumption Rates (liter/100 km)

70 —

=
_,

® Urban Conditions (20 km/h)
@ Rural Conditions (60 km/h)
Overall Average (30 km/h)

60
Average Speed (50 km/h)
50
40
27.92
30 21.00
11.54
s 8.03 9.19 7 72 10.29 8.67 9.71
5. 91 i
i .Ml N1 I1
-
0
o o = ===
&V =B TET - e = B
Motorcycle  Personal Car  Personal Taxi Van Passenger Bus Truck
Pickup Truck

( Pollutant Emission Rates (CO,) at Speeds of 20, 30, 50 and 60 km/h )

CO, Emission Rates (gram/km)

1,000 @ Urban Conditions (20 km/h) 52
@ Rural Conditions (60 km/h)

900 Overall Average (30 km/h)
800 Average Speed (50 km/h)
700 586.16
600 495.75
500 263.24

223.64 224.07 167.23 23574
400 196.85 200.64 146.86 191.22

157.34 166.77 117.66

300

200 -
100 37.32
ﬂ

0

; ay = &8 IS 2
5% e ol e e
Motorcycle  Personal Car  Personal Taxi Van Passenger Bus Truck

Pickup Truck
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EXECUTIVE SUMMARY REPORT

THE STUDY AIMS TO ANALYZE AND ASSESS
THE POTENTIAL OF ENERGY UTILIZATION IN

THE LAND TRANSPORT SECTOR

Task 3 : Test the energy efficiency of »
vehicles classified by vehicle type,
fuel, and lifespan of usage

> Results of energy consumption

EE:y'vghicIfe and f‘;' types 4.1 Andlyze energy use problems in the land  Lab Test Fuel Economy (FE) and
> Ession;lactor: transport sector for use in assessing the potential Emission Factor (EF)

» Pollution emission factor - 3
of energy use in the land transport sector.
PM,s CO NO, and SO, 7 P!

Task 4 : Analyze and evaluate the p ial of energy consumption in the land transport sector

4.2 Study and assess the positive and negatfive ~ Risk Assessment and  Trend and recommendation

impacts of energy consumption by type to be  SWOT Analysis for formulating Policy to
used to determine guidelines for adapting suitable Reduce Energy Consumption
energy use in the country's land transport sector in the land Transport Sector
Lab test results regarding to support the development of future fuels.
. P 4.3 Study the impact of presence and absence . -
the standard of dl’lVll'lg cycle of trucks fransport (frock prohibition) in Bangkok ASIF approach in base  Formulate Policy to Reduce

case and measure case  Energy Consumption in the

d its vicini rding to di t oth
encilis vichily ecorcing) o diftersntiotar using Emission Factor  Land Transport Sector

measures specified by the Government.

4.4 Study the effects of public bus transport  ASIF approach in base  Formulate Policy to Reduce
in Bangkok and its vicinity. case and measure case  Energy Consumption in the
using Emission Factor  Land Transport Sector

4.5 Study the effects and measures to solve Andlysis using Guidelines to solve PM,
PM, , problems in Bangkok and its vicinity. Emission Factor g;ol.xlt.en.:l in Bangkok and
its vicinity.

-2

Task 5 : Formulate an action plan to reduce energy
consumption in the land transport sector of Thailand

The analysis of energy consumption issues in the land transport sector for
the purpose of evaluating the potential of energy utilization in land transport,

% Using SWOT analysis: Analyzing strengths, weaknesses, opportunities, and threats: I\ B
> Gasoline and Diesel Fuel t ]
> Natural Gas as a Vehicle Fuel (Natural gas driven internal combustion engines) ‘ ‘
> liquefied Natural Gas (ING) as Vehicle Fuel and Supply Challenges: Case Study of Italy ‘
> Electric Vehicles (EVs)
3 Therefore, the results of this analysis serve as critical factors in determining measures to

reduce energy consumption, greenhouse gas emissions, and air pollution emissions.

( Methods for Analyzing and Assessing Energy Use Potential in Land Transport Sector )

Modal Energy " | M Carbon| 28
GHG ‘ S?g)re Ime(:;siry Inrti:)sify /
Emission l©) X
e Transport Modal-split of the energy the carbon
Estimation K:_erfobn:u':ce o and dev':;:nd t’ay r\ode oifmensily it un::d
pimnlaly el [l bk
The ASIF (Activity-Structure-Intensity-Fuel) extended Bangkok

principle for calculating CO, emission rates

can be summarized in the ASIF equation. Urban Mode): €BUM
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

FORMULATION OF AN ACTION PLAN TO REDUCE

ENERGY CONSUMPTION IN LAND TRANSPORT
SECTOR OF THAILAND (2023 - 2037)

An Action Plan to Reduce Energy Consumption in Land Transport Sector of Thailand (2023 - 2037)
aims o enhance energy efficiency and reduce greenhouse gas emissions through strategies involving travel
avoidance, mode shift, vehicle energy efficiency improvements, and supporting energy efficiency and
emission reduction measures. The plan sets targets to increase energy efficiency and reduce greenhouse
gas emissions in the land transport sector. Monitoring and evaluation will be conducted to assess the plan's
effectiveness during the designated period from 2023 to 2037.

Target of the Plan Development Guideline Strategy/Project

Target 1

Development Guideline 1 :
Avoid/Reduce travel and transport

Energy efficiency |7 aAvoid/Reduce travel and transport |
of the country
Land Transport has improved
are energy-
efficient and
environmentally
friendly Transport

systems

Development Guideline 2 :
Shift Mode

Target 2

Amount of GHG
emissions has
decreased

Development Guideline 3 :
Improve energy efficiency in vehicle

- o ™ ™

The measures to reduce energy consumption and greenhouse gas (GHG) and PM, 5 emissions in the land
transport sector in the year 2030 involve various strategies. These strategies include promoting electric vehicles
(EV Car), transitioning diesel buses to electric buses (EV Bus), implementing truck zone limits in certain areas,
and transforming freight transportation from roads to rails, aiming to efficiently reduce GHG and PM, 5 emissions.
The plan emphasizes support and efforts to achieve Carbon Neutrality and Net Zero Emission in the future.

Energy Reduction CO, Reduction PM, , Reduction
Energy Reduction (kios) O, Reduction (MICO,e)
14,000 40
17613

20 / 100
6000 — 5,166 i 1313 80 5163
&0 K
4,000 2948 10 7.30
s 1,853 = 502 7 ©
: .
T = o <4 004 005 013 .J 096 © 13 293 000
 —— UghtDuty HeowDuy BV ShitMode EVCor e —— UghDuy Heaw Dy B SitMods EVCor TukZoe EVBs BB LghDuy HeawDuy B ShitMods E/Cor
it Moty BTuck  BiTnck Moforcyce it Wercty  EVTnck  EVTnck  Moforcyds it Imeccty  ETnck EVTnck Motorcyde
® Truck Zone Limit ® light Duty EV Truck Shift Mode:
® EVBus ® Heavy Duty EV Truck ® EV Car
 EV Bus Intercity “ EV Motorcycle

Note : include only the assessable potential values from this project.
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EXECUTIVE SUMMARY REPORT

MEASURES TO REDUCE GREENHOUSE GAS

EMISSIONS IN THE LAND TRANSPORT SECTOR

( GHG Timeline for Mitigation Measures in Transport Sector )

Thailand
NDC

Thailand

Carbon Neutrality

Thailand
Net Zero GHG

2563 BE ) 2568 BE 2588 BE 2593 BE 2603 BE
AD 2020 AD 2025 - - AD 2045
H H 1 t
H H i ]
| Short term || Medium term| | long ferm || Future term i
« Shift to MRT « Shift Mode ]—> « Shift Mode I—>
« EV Bus (BKK) | « EV Bus (BKK) « EV Bus (BKK) L L BT
« EV Car 30@30 | « EV Car 30@30 « EV Car 30@30 AD 2025 - 2035

« EV Motorcycle | « EV Motorcycle
« NMT « Truck zone limit in BKK
« TOD + Congestion Charge
» light Duty EV Truck in BKK
+ Heavy Duty EV Truck in BKK
+ EV Bus (Intercity - short&
medium distance)
« Non-motorized vehicle (NMT)
« TOD

Various measures

* Greenhouse gases can be calculated under this project

« Included in the plan but unable to calculate greenhouse gas
reductions

« EV Motorcycle

« Truck zone limit in BKK

« Congestion Charge

« light Duty EV Truck in BKK

« Heavy Duty EV Truck in BKK

« Non-motorized vehicle (NMT)

« TOD

« EV Bus (Intercity - short&medium distance)

« EV Bus (Infercity - long distance)

« Limit Lifespan of Cars

* Hydrogen Fuel

* CO, Excise Tax

* CO, Tightened Excise Tax

* Price Mechanism on Fuel Usage to Encourage
Higher Fuel Efficiency in Vehicles

+ CO,-based Vehicle Registration Tax Rate

« limifing Lifespan of vehicle

The plan to reduce energy consumption in Thailand's
land transport sector is an operational strategy aimed at
efficiently reducing energy consumption. It is divided into
three phases: short-term (2023 - 2027), medium-term
(2028 - 2032), and long-term (2033 - 2037). The objective
is to provide the government with data and guidelines for
systematically and continuously reducing energy consumption
in Thailand's land transport sector, as well as to enhance
positive environmental impacts in the long run. Each phase
will implement measures tailored to the specific timeframe,
such as promoting the use of alternative energy sources
in the short-term, researching and developing new technologies
in the medium-term, and promoting structural changes in
the long-term transport system to achieve the goal of
successfully reducing energy consumption in Thailand's
land transport sector.

81 PSK ® TU-RAC

« Most efficient IC engine vehicles
« Phase down of IC engines
* Renewable energy

(E10, E20, E85, B10, B20, B100)
« Electric vehicles 30@30

« Most efficient IC engine vehicles with biofuels
« High share of electric vehicles
« Full cell vehicles

Source: Thailand long-Term low GHG
Emission Development Strategy, Nov. 2022
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

GUIDELINES FOR MONITORING AND EVALUATING

THE REDUCTION OF ENERGY CONSUMPTION
IN THAILAND'S LAND TRANSPORT SECTOR

Relevant agencies can utilize the specified indicators and measurement criteria to track progress and assess the success of

energy and greenhouse gas (GHG) reduction initiatives in Thailand's land transport sector. Regular monitoring and reporting of
results should be conducted to raise awareness of the progress and effectiveness of the implemented action plans in this regard.

Indicator 1: Energy Intensity (El) (ktoe/billion baht)
Criteria: At the end of the year 2037, it energy use in the land transport sector is lower than or equal to
23,768 ktoe will be considered successful in reducing energy use in the transportation sector.

Target and Potential of Energy Intensity (El)
Reduction in the Land Transport Sector

100,000 36.0%

Base Year 70,248 ktoe (2010) . H

H
i
5

80,000

%10 8,54 e”7.91 [Frsloe B
[=——————]
koeBnTHE T 4ioomnTHB 6.40 5.98
200,000 ktoe/Bn THB Ktoe/Bn THB
: 181,238 ktoe* Completed
g 180,000 Completed 5,307 ktoe
k3 5307 ktoe | 2 Land Transport
i
S 160,000 |7 ¢ ' Target 23,768 ktoe (48.4%)

g 9 ! 49,084
E 140000 Ktoe
%]

S ;

O 120,000 Transport, . Industry,
> N 21,137,
3 17,682,

5] 431%
i =4

w

©

£

w

Agrlculture.‘

60,000 L 527,11% G

BE. 2553 2556 2559 2562 2565 2568 2571 2574 2577 2580 = o Proportional
ommercial,

(AD) (2010) (2013) (2016) (2019) (2022) (2025) (2028) (2031) (2034) (2037) 52370;, sl Responsibity

* Forecasting BAU Ultimate Energy Utilization based on Fixed El in 2010 181% Sector,

®Energy Intensity (EI) : Energy Intensity (ktoe/Billion Baht) = Final Energy Consumption (ktoe) / Total Reduction 49,064 ktoe ktoe, %

GDP CVM reference year 2002 (Billion Baht)

Indicator 2: GHG Emissions from Business-As-Usual Scenario (MtCO,€)

Criteria: At the end of the year 2030, if it’s possible to reduce GHG in the land transport sector to
43.98 MICO,e or less is considered successful in reducing GHG emissions in the transportation sector.

Target and Potential of Greenhouse Gas (GHG) Emissions Reduction from

Business-As-Usual Scenario (MtCO,e) in the Land Transport Sector _"‘
Thailand’'s GHG Mitigation
600
500 | / 20% 30% 40%
20%) reduction reduction reduction
@, NoC 2018 ¢ 111 MtCO,e 166.2 MtCO,0 221.7 MtCO,0
8 490 444 MtCOe 383.8 MtCO,0 333.3 MtCO,e
= DG 2023 (30% to -40%) [ '
S Agriculture,
S . X
B 300 Commercial, 8,3.7%
£ > N Industry, s
ustry,
5 A2 4 4 40,18.6% Power,
g 200 Historical NAMAs NDC Roadmap Ersray y 118.4,55.0%
[0 Industries,
4,19%
100 [ Residential,
2,0.9%
0 ! L ! Land Transport| *
B.E. 2548 2553 2558 2563 2568 2573 | 43.98 MiCO e Branches'
(AD) (2005) (2010) (2015) (2020) (2025) 2030 | (19.8%) * . Proportional
" ot Responsibility
NDC Transport
ils i A % 3 Target, 42, 19.5% Sector,
Details in Thailand's land transport sector energy reduction action plan Total Reduction 221.7 MiCO,e | MICO,e, %
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EXECUTIVE SUMMARY REPORT

PREPARATION OF ENERGY CONSUMPTION

DATABASE OF LAND TRANSPORT SECTOR

The land transport sector's energy use database is

a system that employs a Bottom-Up Approach to assess

the energy consumption and pollutant emissions of each
vehicle type. It utilizes statistical data on the accumulated
registered vehicles categorized by vehicle types for the
calculations. The system provides a web application that
enables relevant authorities and stakeholders to import,
record, edit, and visualize the data on the servers of the
relevant authority. This facilitates effective energy and
pollutant management and planning for the land transport
sector, improving overall efficiency.

Report Data
Viewer
[Person]

Dashboard Data Collection System
[Software System] [Software System]
Visualization Data Monitors and collects data

Dashboard Viewer from sensors and PLCs
(Context)

....................................................

Database

Vehicle Type @ Fuel Type Region
[Software W [Container: [Component:
System] Data] Data]

Description |l Description Description

Emission
[Software
System]

Description

AN

Database
[Container: Technology]
Description

o o e,
e o
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

Chapter 1 Introduction

1.1  Principle and Rationale

In Thailand, there is a growing trend in the use of energy in the transportation sector, resulting
in air pollution problems. Therefore, the Ministry of Transport has initiated the "Study of the
Policy to Reduce Energy Consumption in the Land Transport Sector" project to collect data
and establish guidelines for future energy usage changes. This project aims to achieve safe
and environmentally friendly transportation goals. (Figure 1.1-1)

Thailand's Transportation Development Strategy .

» Vision and Goal

:é-? Green & Safe transport === A g
+ Green & environmental friendly transport OP. g »
+ Clean/aiternative fuels and environmental oO—Zh 8  ome

o

- ﬁ ;. friendly transport technology EED o
NS : Sustainable
8 s Gransport O Tmiesarndcn
“’(;5“-, , ﬁ' Green hierarchy .
Zagl A : e ce g
,a R Safe
® 'lp*» Transport
2 RO | s 3 « N
&\ inclusivity £ s Innovation & wl. Transport Efficiency £3 Lo w
+ Access to transport services with Management + Improved transport & logistics efficiency
affordability & equity * Reduced transport & logistics costs
% Trans « Development of domestic &international
Universal design & service design Inclusivity Effic pon transport connectivity

Source: Ministry of Transport Thailand (2023)

Figure 1.1-1 Conceptual Transport System Development

1.2  Objective

(1)  To assess the potential of energy consumption from land vehicles in Thailand.

(2)  To study the positive and negative impacts of different types of energy use in the land
transport sector of Thailand.

(3) To formulate a policy/plan to reduce energy consumption in the land transport
sector of Thailand.

1.3  Scope of Study

The scope of the study comprehensively covers the examination and analysis of energy
utilization in the land transport sector in Thailand and other countries. This includes a
thorough assessment of energy consumption levels, energy efficiency, and the impacts
associated with energy utilization. Additionally, it encompasses the development of a
realistic action plan to reduce energy consumption in the land transport sector of Thailand.

1.4  Expected Results from the Study

1) An action plan to reduce energy consumption in land transport sector of Thailand.
2)  Solution guidelines to the problem of PM2.5 in Bangkok and its vicinity.

1.5 Implementation Period and Study Area

The project has an implementation period of 28 months. The study area is Bangkok and its vicinity.
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EXECUTIVE SUMMARY REPORT

Cha p’rer 2 Study, data collection, review

of study results and related operations

The study of the policy to reduce energy consumption in the land transport sector is
consistent with Thailand's policies and plans at both national and international levels,
covering economic, social, and environmental aspects. The goal is to reduce energy
consumption and pollution in the road transport sector.

Relevant policies and plans include:
e National Strategy (2018 - 2037)

o Emphasizing sustainable development with consideration for the environment
and energy.

e 12th National Economic and Social Development Plan (2017 - 2022)

o Focusing on sustainable and potential-driven national development while
considering environmental and energy factors.

e Thailand's Transport Infrastructure Development Strategy and Plan 2015 - 2022
o Concentrating on efficient and sustainable land transportation systems.
e 3" Thailand Logistics Development Plan (2017 - 2021)
o Prioritizing efficient and sustainable logistics systems.
e 20-Year Development Strategies for Thailand's Transportation System (2018 - 2037)
o Concentrating on efficient and sustainable land transportation systems.
e Long-Term Integrated Energy Plan (TIEB) 2018 - 2037
o Focusing on efficient and sustainable energy use.
e Energy Efficiency Plan 2018 - 2037 (Energy Efficiency Plan 2018: EEP 2018)
o Emphasizing energy conservation and reduction.
e Thailand Greenhouse Gas Reduction Roadmap 2021 - 2030
o Focusing on reducing greenhouse gas emissions.

Furthermore, the study is also in alignment with research reports and other relevant
documents, both domestically and internationally, including regulations and laws pertinent
to the subject matter. This demonstrates that the study is comprehensive and covers all
relevant dimensions. This will be beneficial in formulating policies and effective measures
to reduce energy consumption in Thailand's land transport sector.
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

ChCI pfer 3 Surveying and Collecting Energy
Consumption Data of Vehicles Classified by Type

This study collects and surveys current data on energy use in the road transport sector to
update and enhance the data for use in developing policies and measures to reduce energy

consumption and pollution in the road transport sector.

3.1 Data Collection of Energy Consumption of the Land Transport Sector

Classified by Fuel Type and Vehicle Type

In Thailand, the majority of registered vehicles are motorcycles (74.98%), and most of them
use gasoline (70.4%). Gasoline-powered vehicles are mostly aged between 2 and 7 years

and 8 and 15 years. Thailand applies the Euro 4 emission standard for vehicles.

W Vehicle Type

Public Motoreycle .
0.48% Puhllcnw;c;t;r:yzle
Sedan (Not more
than 7 Pass)
23.7% \]
Sedan (Not more
than 7 Pass)
44.34%
Categorized By 3 Categorized By
Gasoline V'"D& 6:':: ue Gasoline
Vehicle Type : Vehicle Type
Motorcycle
53.74%
Motorcycle N
74.98% n & Sick Up
0.65%
Nationwide Bangkok
Truck Truck
7.60% Tracto 3.53%
Tractor 362%
5.08% sedan (Not more
\ than 7 Pass)
\ 27.97%
Sedan (Not more
than 7 Pass)
Categorized By Categorized By 42.99%
Diesel Diesel
Van & Sick U|
Vehicle Type ok | Vehicle Type
Microbus & -
Passenger Van
3.10%
Van & Pick Up
54.36% Microbus &
. . Passenger Van
Nationwide 5.57% Bangkok

Figure 3.1.1-1 Accumulative registered cars according
to the Motor Vehicle Act 1979as of December 31, 2020
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EXECUTIVE SUMMARY REPORT

B Fuel Type
o OH6E2v% PHEY Not using fuel
N
LPG !0,07% " ,0.10% spec?f[ied 18.11%
NG |139% ) 0.04% T
0.59% Not ) e ‘
using
fuel 0.01%,
0.02% :
) CNG
3.42%‘
LPG
0.27%
LDV o

Not
specified

0.66%

Gasoline

0.34%

Figure 3.1.1-2 Fuel Type

, Accumulated registered cars according
to the Motor Vehicle Act 1979 as of December 31, 2020
, and accumulated registered vehicles
under the Land Transport Act 1979 as of December 31, 2020

W Vehicle Age

Categorized By <1year

Gasoline w and1
Vehicle Type year,
| 9.92% |

16-20 years, IIM,«
‘ & E o »

7 years, 31.479—i|

Categorized By
Gasoline
Vehicle Type

>20 years, 9.04% year,

16-20 years, s.sm'q,“

<1vyear
and 1

11.21%

2-7 years, 34.70%

8-15 years, 36.81%
Nationwide Bangkok
Cat i <1yeal Categorized By <lyear
mgs: o ond 1 Disssl andt
year, 1 year,
Vehicle Type 5.95% Vehicle Type | 720years, 12.71% | 9.89%
>20vyears, 27.23%
I:, - 2-7.velr:. 19.70% ls_znyears.li.lﬂ‘
2-7years, 30.77%
16-20years, 17.21%
8-15years, 20.90% -
8-15 years, 33.49% ‘
Nationwide Bangkok

Figure 3.1.1-3 Vehicle Age

,/Accumulative registered vehicles according
to the Motor Vehicle Act 1979 as of December 31, 2020
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3.2

3.3

STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

The collection of additional energy usage data from the existing data
of the land transportation sector to improve its currentness and

comprehensiveness.

In current times, the issues arising from the survey data on the use of vehicles and

transportation habits of the population can be summarized as follows:

® The majority of survey respondents are in the age range of 23 to 32 years and reside
mainly in the Bangkok metropolitan area and its suburbs, with Bangkok being the
most predominant residential province.

® The travel patterns of survey respondents reveal that the majority use personal cars

as their regular mode of transportation, followed by public transportation systems.
® A significant proportion of survey respondents own vehicles, accounting for up to 67.73%.
® Personal cars owned by the survey respondents are predominantly internal
combustion engine (ICE) vehicles using gasoline as fuel.
® Pickup trucks owned by the survey respondents are mostly internal combustion
engine (ICE) vehicles using diesel fuel.
® Motorcycles owned by the survey respondents are predominantly internal

combustion engine (ICE) vehicles with fuel injection systems, using gasoline as fuel.

When comparing the survey results on vehicle usage and travel habits of the population
with data from the Department of Land Transport, it is evident that the data aligns in terms

of the types of fuels used for personal cars, pickup trucks, and motorcycles.

Based on these survey findings, it reflects the current travel behavior of the population, with
the majority of survey respondents regularly using personal cars as their primary mode of
transportation. This is one of the contributing factors to air pollution and traffic congestion
issues. Therefore, relevant authorities should implement measures to encourage the public
to use public transportation services more frequently. This could include improving the
convenience and coverage of public transportation systems and setting accessible fare rates,

among other initiatives.

Preparation of Energy Consumption Database of Land Transport Sector

A comprehensive database of energy consumption and emissions from all land transport
vehicles in Thailand is presented in a dashboard format, classified by vehicle type and fuel
type, for the country as a whole and for Bangkok and its vicinity, on an annual basis.
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EXECUTIVE SUMMARY REPORT

Cha p'l'er 4 vehicle Energy Efficiency Testing
Classified by Fuel Type and Age of Vehicle

This study conducted tests of vehicle fuel efficiency in a vehicle performance laboratory (lab test)
and standardized field tests. The vehicles were categorized based on their fuel types and age of
operation. A total of 65 vehicle samples were included in the study, comprising (1) motorcycles, (2)
personal-use cars, (3) personal-use passenger vehicles, (4) personal-use trucks, (5) vans, (6) trucks,

and (7) buses.

ok
-

Note :

Motorcycle Benzene
- Benzene 95/Gasohol 95/91
Personal Car

- Personal Car, Benzene 95

- Personal Car, Gasohol 95/91

- Personal Car,E20

- Personal Car, Diesel (BT/B10)

Passenaer Car (Taxi)
- Passenger Car (taxi), NGV
- Passenaer Car (tax], LPG
Personal Truck (Pick-up)
- Benzene 95
- Gasohol 95/91
- Diesel B7/B10
WVan
-Van, Benzene 95/NGV
-Van, Gasohol 95/91
- Van, Diesel BT/B10
Truck
- Truck, Benzene 95 *
- Truck, Diesel B7 B10 B20
- Truck, LPG / NGV
Bus
- Bus, Benzene 95~
- Bus, LPG / NGV
- Bus, Diesel BY B10B20
Total

* There is no sample group of trucks and bus using benzene 95 because the proportion is very small.

Numbe
T Vehicle Type
r

W W W W

6
65

Vehicle Age
815 Years | 16-20 vears
2-5Years 6-15 Years > 15 Year
2 2 2
1 1 1 =
1 1 - 1
1 1 1 -
1 1 1 -
2 2 Limit lifespan to 10 years
2 2 Limit lifespan to 10 years
1
1 1 1 -
2 2 1 1
1 2 Release from usage
1 1 1 -
1 1 1 -
5 &l ) -
1 1 - -
1 1 1 -
2 2 2 -

65

Figure 4-1 Number of Vehicles Used for Testing in this Project
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

The results of the efficiency testing of vehicle energy consumption include the following:
(1) Fuel consumption rate (kilometer/liter).
(2) Carbon dioxide emissions rate (CO,).(gram/kilometer)

These are illustrated in Figures 4-2 and 4-3.

Fuel Consumption Rates at Speeds of 20, 30, and 60 km/h

70 63.76 ® Urban Conditions (20 km/h)
i Rural Conditions (60 km/h)

= 60 Overall Average (30 km/h)
£ Average Speed (50 km/h)
= ] ’
E
wv
2
& 40
,
2 16.04
a 30 7 13.83
g 11.62
2 8.35 726 8.83 7 58 997 9.28
o 20 8.59 -
Q 6.16

0

s, ok, iy @ s 8-

Personal
Pickup Truck

Motorcycle Personal Car Taxi Passenger Bus Truck

Figure 4-2 Fuel consumption rate (kilometer per liter)

, averaged at speeds of 30 and 60 kilometers per hour

d 60 km/h

Pollutant Emission Rates (CO,) at Speeds of 20, 3

Co,
1,000 @ Urban Conditions (20 km/h) <
900 Rural Conditions (60 km/h)
Overall Average (30 km/h)
800 Average Speed (50 km/h)
£
< 700 62178
E
i 507.68
) 600
(%]
& 500
& 230.86 207.99 17077 23750
= 400 205.01 189.72 150.59 192.15
2 160.01 162.49 121.51
4 300
£
= 200 ‘
Q 34, ac
Y 100 ‘ |

wmﬁw@E@ﬂw

Personal

Motorcycle Personal Car
Pickup Truck

Taxi Passenger Bus Truck

Figure 4-3 Carbon dioxide emissions rate (CO,). (gram per kilometer)
, averaged at speeds of 30 and 60 kilometers per hour

PSK ® TU-RAC | 17



EXECUTIVE SUMMARY REPORT

Chdpfer 5 Analysis and  Evaluation

of Energy Potential in Land Transport Sector

The land transport sector is an important sector for the development of the country's economy and
society. However, energy use in this sector has been increasing steadily, leading to energy and
environmental problems. Therefore, studies have been conducted to assess the impact and

measures used to analyze and assess the energy potential of the land transport sector.
The measures used to analyze and assess the energy potential of the land transport sector include:

Restrictions on the time and space for truck transportation
Promotion of the use of electric buses
Collection of road tolls in congested areas

Promotion of the use of electric vehicle technology

ok N e

Changes in travel patterns

These measures will help to reduce traffic congestion, reduce vehicle emissions, and reduce energy
use in the road transport sector.

The selection of appropriate measures must take into account various factors, such as traffic
conditions, infrastructure, travel behavior of the public, and technology.
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

5.1 Analysis and Assessment of Energy Potential

Methods for studying the analysis and evaluation of energy use potential in the land transport sector
include:

(1) ASIF Principle (Activity-Structure-Intensity-Fuel)

The ASIF principle is an analysis method in the form of a Bottom-Up Method. It is a technique for
estimating CO2 emissions from the actual travel demand and can be measured as a fundamental

factor. The ASIF equation, as shown in Figure 5.1-1, is as follows:

ASIF Principle (Activity—Structure—Intensity—Fuel)

GHG s Inte(rll)sity Iht(z‘%sit'y

Emission

Transport Modal-split of the energy the carbon
Estimation Performance passenger and demand by mode intensity per unit
(VKT, pkm, tkm) or freight transport and by fuel per of energy demand
vehicle-km pkm, tkm or Vkm by fuel
BY GHG Emission Estimation = Greenhouse gas emission estimation from the transportation sector (gCO,)
A = Activity of passenger or freight transportation (PKT,TKT)
S = Vehicle mode share
I = Fuel use share for different modes of transportation
F = Greenhouse gas emission factor by fuel type

Figure 5.1-1 ASIF Principle (Activity-Structure-Intensity-Fuel)

(2) extended Bangkok Urban Model: eBUM

The eBUM model can be used to study and analyze various issues related to urban development,
such as urban expansion, infrastructure development, transportation, climate change, and
environmental impacts. In this study, the model is used to forecast traffic, such as travel demand,
which is then calculated in the ASIF equation.

Typical Uses of the Models

Final Outputs
Trans Models * PCU-KM
* PCU-HR
Engineering
* SPEED

*vic

* NPV

| — — * B

Economic

Source: GIZ & PSK (2014), Progress on Design of an MRV System for Transport sector in Thailand,
http://conference.tgo.or.th/download/tgo_or_th/seminar/presentation/2014/Jul/MRV_IIl/04_MRV_for Transport_System in T
hailand_OTP.pdf

Uit 5.1-2 nsldeiiluvesuuusiass eBUM

PSK ® TU-RAC | 19



EXECUTIVE SUMMARY REPORT

5.2 Utilizing the A-S-I Approach for Categorizing Measures in the Land Transport Sector

The ASIF equation is a tool used to assess greenhouse gas emissions from the road transport sector.
The project analyzes and evaluates the potential for reducing energy use, greenhouse gas emissions,
and PM2.5 emissions through the A-S-I Approach or “avoid-shift-improve” which is a set of measures
aimed at developing an efficient and sustainable transport system. These measures are divided into
three main approaches, as shown in the following table.

Table 5.2-1 Categorizing Land Transport Measures through A-S-I Approach

A-S-I Approach
Changing Improving or
Avoidance or . . -
Measure . transportation developing vehicle
reduction of travel
) behavior fuel efficiency
(Avoid/Reduce) . e
(Shift/Maintain) (Improve)
©  Restrictions on the time and v
space for truck transportation
®  Promotion of the use of electric v
buses
©  Collection of road tolls in v
congested areas
O  Promotion of the use of electric v
vehicle technology
(5 Changes in travel patterns v

Note: The aforementioned measures were selected for the purpose of assessing the energy efficiency of road transport.

MEASURES TO REDUCE ENERGY CONSUMPTION AND GREENHOUSE GAS EMISSIONS IN THE TRANSPORT SECTOR

.
-
A\ & I=R=Rl| MM, a)
No travel Active Public motorized Individual motorized
Activity Transport Transport Transport
Reduce Travel Demand Walking or Cycling Public Transportation Personal Cars, Taxis, Motorcycles

such as Buses, Trains, and Boats

I
—
. . Electric
Avoid Shift Im RIONC Mobility
3 . Improve
Avoid or reduce Shift to more .
. Multimodal efficiency Renewable
travel or the Transport energy efficient Freight throtgh vehicle -
need to travel modes Fuel nergy
Demand Transport technology
Management Economy
(ToD) Urban |

Fuel/Electric,

Fair Public
Pricing Transport

oTI‘I.ICk QI g " Transport Demand o Shift Non-

Zone Charge (ToD) Mode Motorized

Vehicle production
us — EV Car 1
° é Mntnrcycle
Limit — Transport
F '9 QQ % EV Truck [Light Fuel Cell Electric
/ J o J J y and Heavyduty) |2 ! 3 Vehicle [FCEV)

Standard

Figure 5.2-1 Measures to Reduce Energy Consumption

and Greenhouse Gas Emissions in the Land Transport Sector
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

5.3 Evaluation results of the energy use potential of the road transport sector

The potential for energy saving, greenhouse gas reduction, and PM; s reduction in road transport

sector in 2030 is shown in Figure 5.2-1.

REDUCING ENERGY CONSUMPTION IN THAILAND'S LAND TRANSPORT SECTOR IN 2030

Energy Reduction €0, Reduction PM, . Reduction
200
e L 1313
176.13
180
5,000 2 160
g (;« 10 guo
X 4,000 Q s
s 2z £ 120
; i ;
2 g
& s 3 31 87.90
] - r
o 5 a
& g ¢ 5.02 £
2000 60 51.6
4 3.42
36.28
40
1,000 2
0.96 2 8.40
013 | 3.30 2.93
W Ak 0.04 0.05 0. o e—0.00
S e T . %5 T = . 5 % 238353 %03
P o184 8§ S A N R I £ 2 538231 ¢ & ¢
: z S§:fE E z : z 23:532 8 %oz P " zipzr o ¢
8 2232 5z 3 % g zf 9z 6z 3 % § E23 ¢z 3 %
3 £ 3 3 3 £ 2 3 3 :
g z 2 z &
® TruckZone Limitin Bangkok and Its Vicinity ( Truc Zone Limit)  Pr i
ing Di 0 i icinity  ® ConvertingLight duty Diesel Trucks to Electric Trucks (Light Duty EV Truck) iftis i i
® Co ing Die it i Bus) ®C i duty Di ic Truck ‘Truck) ® Promoting Electric Passenger Cars (EVCar)

Figure 5.3-1 The potential for energy saving, greenhouse gas reduction, and PM, s

reduction in land transport sector in 2030
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5.4 Summary of the Results of Testing and Evaluation of Energy Consumption in the

Land Transport Sector

The ASIF (Activity-Structure-Intensity-Fuel) equation is a framework for assessing energy use and
emissions in road transportation. The ASIF equation focuses on the use of variables | (fuel
consumption rate) and F (CO2 emission rate), which are derived from laboratory and field analysis,
for energy efficiency assessment.

The ASIF equation is used to estimate greenhouse gas emissions (GHG emissions) and categorizes
measures through the A-S-I Approach or "avoid-shift-improve," which is a sustainable transportation
principle. The main goals are to reduce energy use, reduce greenhouse gas emissions, and reduce
PM2.5 emissions for the road transport sector. The project evaluated the energy efficiency
potential of several measures, as follows:

(1) Restrictions on the time and space for truck transportation
(2) Promotion of the use of electric buses

(3) Promotion of the use of electric vehicle technology

(4) Changes in travel patterns

The results of these measures are a reduction in energy use of 11,177 kilotons of oil equivalent
(ktoe), a reduction in greenhouse gas emissions of 30.05 million tons of carbon dioxide equivalent

(MtCOse), and a reduction in PM, s emissions of 366.57 tons of PM, 5 (Ton PM,5) by 2030.

Analysis Results from Laboratory and Field Testing.

Land Transport Energy Efficiency Evaluation Guidelines.

70 @ Urban Conditions (20 km/h)
' ® Rural Conditions (60 km/h) B
T ® Overal Average (30 km/h) '™ - :
=2 Average Speed (50 km/h) —_— St Y I
8 GHG are Intensity B Intensity
;& s s) o JH ()
2 Emission X 3 X
3 Transport Modal-split of theenergy & the carbon
3 — 292 Estimation Performance passenger and demand by mode : & intensity per unit
§ 30 7S e . (VKT, pkm, tkm) or freight transport and by fuelper & of energy demand
3 NS % hicle-ki pkm, tkmoor Vkm 3 by fuel
2 803 703 919 772 1029 867 wn :. . i
§ 50 708 . as : Measure
- s '
" = H Avoid
% ovp v oo S T s
Motorcyde  Personal Car  Personal Taxi Von  PassengerBus  Truck : i
co, H
1,000 ® Urban Conditions (20 km/h) oy e -
® Rural Condtions (60 km/h) 0, - - ]
99 Overall Average (30 km/h) v 9 | Shift
g Average Speed (50 km/h) -
& o i -
g 700 X ©. 9y 58616 — Shift to more
B - 49575 energy efficient
F 600 ‘ gy -
2 %0 2324 o0 \ modes
E e wsa w07 T T
4 157.34 77 1786 P —
2 Improve
S 200
100 3‘7_3'7 I » Improve |
o fficiency through
i op sfvw o G BEE 4 e
Moforcyde  Personal Car  Personal Taxi Van  PossengerBus  Truck : technology
Fickup Truck

Figure 5.4-1 Relationship Between Energy Efficiency Test Result, the ASIF Equation
, and ASI Measures in Relation to Energy and Pollution Evaluation in 2030
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

Ch(] pll'er 6 Formulation of An Action Plan to Reduce
Energy Consumption in Land Transport Sector of Thailand

In formulating an action plan to reduce energy consumption in the land transport sector of
Thailand, the work will be divided into 2 parts: the consistency of the national policy and
the essence of the action plan to reduce energy consumption in the land transport sector

of Thailand as details follows;

» The alignment of national policies

» National Strategy (1** Level Plan)
» Master plan under national strategy (2™ level plan)

> Related 3" Level Plan

The Level of Plans

In accordance with the Cabinet resolution dated March 12, 2019, requires government agencies to revise Level 3 plans within their responsibilities
, as stipulated by the Cabinet resolution dated December 4, 2017, to align with the National Strategy and the Master Plan under the National Strategy
in order to support the implementation of Level 1 and Level 2 plans to achieve their defined objectives.

National Strategy

National Reform Plan National
for...

Master Plan under
the National Strategy Economic and
Social

I Plan|Level 2! ] -
. uder the National National Reform Plan Development

ecial Master Plaf
Strategy (Revised) Plan

I Plan Level 3 [ Action Plan for ... ] [Operational Plan (5-year and annualﬂ Other plans

Figure 6-1 The alignment of national policies with the three-level planning framework
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» Overview of the Action Plan to Reduce Energy Consumption in the Land Transport
Sector (2023 -2037)

1. Objective

Land transport are energy-efficient and environmentally friendly transport systems that

can enhance a country's logistics performance competitiveness.
2. Indicators and Target Values

2.1) Target
1) Energy efficiency of the country has improved.

2) Amount of GHG emissions has decreased.

2.2) Target Value
1) Energy Intensity (El) (ktoe/billion Baht)
2) Amount of GHG emissions from BAU (MtCO,e)

2.3) Indicator
1) Energy Intensity (El) (ktoe/billion Baht)
2) Amount of GHG emissions from BAU (MtCO,e)

Table 6-1 Target Value and Indicator of
the Action Plan to Reduce Energy Consumption in the Land Transport Sector (2023 -2037)

Target Value
2023 - 2027 2028 - 2032 2033 - 2037

Energy efficiency | Energy Intensity (EI) 6.93 6.45 5.98
of the country (ktoe/billion Baht) | ktoe/billion Baht | ktoe/billion Baht | ktoe/billion Baht

has improved

Target Indicator

Amount of GHG | Amount of GHG Reduce at least | Reduce at least | Reduce at least
emissions has emissions from 15 - 20 percent | 30 - 40 percent | 30 - 40 percent
decreased from | BAU (MtCO,e) for BAU for BAU for BAU
BAU

2.4) Development guideline

1) Development guideline 1 : Avoid/Reduce travel and transport (Avoid/Reduce)
2) Development guideline 2 : Shift mode of travel and transport (Shift/Maintain)

3) Development guideline 3 : Improve energy efficiency in vehicle (Improve)
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STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

The Importance of Developing the Action Plan

# The cumulative number of registered vehicles

The Action Plan for Reducing Energy Consumption in Thailand's

Road Transport Sector (2023-2047) » The demand and proportion of travel modes
» Fuel consumption and emissions rates (CO, and
The action plan provides a framework for transportation agencies to develop PM, ;) for each vehicle type, fuel, and age

climate-friendly transportation systems.

Nauy :

The Potential to Reduce Energy Consumption and Greenhouse Gas Emissions for Thailand's Road Transport Sector

X ) The plan will achieve the target for energy intensity. J
The relevant transportation agencies ﬁ

will implement the action plan.

2 The plan will achieve the target for greenhouse gas
emissions reduction.

Figure 6-2: The Importance of Developing an Action Plan

Objective

“Land transport are energy-efficient and environmentally friendly transport systems

that can enhance a country's logistics performance competitiveness.”

= w

i Target Indicator
E Target 1 Energy efficiency of the country has ; i 1.Energy Intensity (EI) (ktoe/billion Baht) !
i improved ' 2.Amount of GHG emissions from BAU
x Target 2 Amount of GHG emissions has decreased (MtCO,e)
Objective Target of the Plan Development Guideline Strateqy/Project

N
Target 1: Development Guideline 1 :
Energy efficiency of | Avoid/Reduce travel and
the country has \ / L transport
/ J
Land transport improved \\\‘ |
are energy- W\ N
efficient and \\ Development Guideline 2 :
environmentally W Shift mode
friendly VA J
transport [ /l\ -
11\
systems Target 2: 1/ \ Development Guideline 3 :
Amount of GHG /\! Improve energy efficiency in
/
emissions has L vehicle J

decreased

Figure 6-3: Objectives, Goals, and Development Guidelines of an Action Plan
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3. Strategy/Project
3.1 Avoid/Reduce travel and transport (Avoid/Reduce) (Development guideline 1)

1) Truck Zone Limit in Bangkok and Its Vicinity
2) Car Sharing, Carpooling, and Truck Sharing
3) Transit-Oriented Development (TOD) around Mass Transit Stations

3.2 Shift mode of travel and transport (Shift/Maintain) (Development guideline 2)

1) Shifting the mode of transportation from private cars to public transportation
2) Promoting non-motorized transportation

3) Promoting multimodal transportation
3.3 Improve energy efficiency in vehicle (Improve) (Development guideline 3)

1) Converting diesel buses to electric buses (EV Bus) in Bangkok and Its Vicinity

N

Converting light-duty diesel trucks to electric trucks (Light Duty EV Truck)

W

Converting heavy-duty diesel trucks to electric trucks (Heavy Duty EV Truck)

N

Promoting electric passenger cars (EV Car)

O U

Converting intercity buses to electric buses (EV Bus)

BN

Promoting hydrogen fuel cell vehicles (FCEV)

2]

)
)
)
)
) Promoting electric motorcycles (EV Motorcycle)
)
)
) Excise tax based on CO2 emissions

)

O

Taxation Rates for Vehicle Usage and Registration Based on Carbon Emission Rates
10) Vehicle Lifespan Limitation Measures and Management of End-of-Life Vehicle
11) Minimum Energy Performance Standard for Vehicles (Vehicle Emission Standards)
12) Promotion of Fuel Quality Standards and Emission Standards

for New Vehicles (Euro 5 - 6)

Strategies/Projects under development guideline and responsible organization

agencies as shown in Table 6-2
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Table 6-2 The Action Plan to Reduce Energy Consumption in the Land Transport Sector (2023 - 2037)

Timeline 2030 2050
Short Term | Medium Term | Long Term Energy co, PM, 5 Energy Co, PM, 5

Bevalersme: Guitatne Sty fesponslbie SLRRoLL 05Years | 610Years | 11-15Years | Reduction | Reduction | Reduction | Reduction | meduction | Reduction

Agency Agency (2023-2027) | (2028-2032) | (2033-2037) (ktoe) (MtCOse) | (Ton PM,) (ktoe) (MtCOe) | (Ton PM,)
Development Strategy 1.1  |Truck Zone Limit in Bangkok and Its Vicinity BMA RTP DOH PRD DLT OTP 10.75 0.04 3.30 51.98 0.19 15.72
Guideline 1: Strategy 1.2 |Car Sharing, Carpooling, and Truck Sharing DLT DSI BMA Private-Sector OTP
Avoid/Reduce Travel |Strategy 1.3 |Transit-Oriented Development (TOD) around Mass Transit Stations DPW DCD BMA OTP DRT SRT
and Transport MRTA Airports DOH MD
(Avoid/Reduce) CAAT
Development Strategy 2.1  [Shifting the mode of transportation from private cars to public transportation DLT BMTA SRT MRTA MD |BMA OTP 756.81 3.42 51.63 2,436.13 9.50 138.45

Guideline 2: Shift PAT

Mode of Travel and Strategy 2.2 |Promoting non-motorized transportation BMA Municipality DLT BMTA. SRT MRTA
Transport MD DPW OTP

(Shift/Maintain) Strategy 2.3 |Promoting multimodal transportation BMA OTP DLT DRT SRT MRTA MD
PAT AOT Airports

Development Strategy 3.1  |Converting diesel buses to electric buses (EV Bus) in Bangkok and Its Vicinity BMTA OTP DLT *l 18.26 0.05 2.93 18.26 0.05 2.93

Guideline 3: Improve  [Strategy 3.2 |Converting light-duty diesel trucks to electric trucks (Light Duty EV Truck) OTP DED DLT DEDE * 1,853.00 5.02 87.90 3,030.00 10.97 106.70
Energy Efficiency in Strategy 3.3 |Converting heavy-duty diesel trucks to electric trucks (Heavy Duty EV Truck) oTP DLT DEDE *l 2,948.00 7.30 36.28 6,656.00 28.13 46.66
Vehicle (Improve) Strategy 3.4 |Promoting electric passenger cars (EV Car) OTP EPPO DED DLT OIE. ——— 5,166.00 13.13 176.13 | 11,726.00 39.22 207.43
Strategy 3.5 |Promoting electric motorcycles (EV Motorcycle) OTP EPPO DED DLT OIE. 405.00 0.96 8.40 1,051.00 3.86 7.67
Strategy 3.6  |Converting intercity buses to electric buses (EV Bus) Transport Company OTP  [DLT 19.34 0.13 0.004
Strategy 3.7 |Promoting hydrogen fuel cell vehicles (FCEV) EPPO DOEB DEDE OoTP —
Strategy 3.8 |Excise tax based on CO2 emissions DED OIE. DLT TISI PCD OTP *‘ 5,576.00 13.94 209.10

Strategy 3.9 |Taxation Rates for Vehicle Usage and Registration Based on Carbon Emission Rates DLT OIE. DED TISI PCD OTP *‘

Strategy 3.10 |Vehicle Lifespan Limitation Measures and Management of End-of-Life Vehicle DLT PCD DIW oTP *‘
1 I |
Strategy 3.11 |Minimum Energy Performance Standard for Vehicles (Vehicle Emission Standards) OIE. DED PCD DEDE OTP ! 7 |

Strategy 3.12 |Promotion of Fuel Quality Standards and Emission Standards for New Vehicles (Euro 5 - 6) TSI PCD DOEB DEDE DLT OTP *I

Total Potentials of Land Transport Sector 16,753.22 43.98 575.67| 24969.37 91.91 525.55

Note: The potential numerical evaluations can be derived from this project, and the orange color represents the reference numbers from the NDC transportation branch.
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The Transport Action Plan aims to reduce energy consumption and greenhouse gas
emissions in road transport sector in Thailand. The road transport sector has the
potential to reduce energy consumption by 16,753 ktoe and greenhouse gas
emissions by a total of 43.98 MtCOZ2e. The sector also has the potential to reduce
PM, s emissions by a total of 575.67 Ton PM,s (Figure 6-4). The measures that reduce
energy consumption and greenhouse gas emissions the most are the promotion of
electric vehicles (EV Car) and the change of travel patterns to reduce the use of
private cars. There are also other measures proposed in the Action Plan to support
the reduction of energy consumption and greenhouse gas emissions, and to achieve
carbon neutrality and net zero emissions in the future (Figure 6-5).

REDUCING ENERGY CONSUMPTION IN THAILAND'S LAND TRANSPORT SECTOR IN 2030

Energy Reduction €0, Reduction PM, . Reduction
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Figure 6-4 Potential for Energy, GHG,
and PM2.5 Reduction in Land Transport Sector 2030
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4, Potentials to reduce GHG emissions and future measures to achieve Carbon
Neutrality and Net Zero Emission

The Action Plan to Reduce Energy Consumption in the Land Transport Sector serves
as a roadmap for efficiently reducing energy consumption in the country's land
transport sector. Its purpose is to provide guidance and targets for the government in
driving energy reduction initiatives in the land transportation sector. The plan sets out
three phases for implementing measures: short-term (2023 — 2027), mid-term (2028 -
2032), and long-term (2033 - 2037) as illustrated in Figure 6-5.

GHG Timeline for Mitigation Measures in Transport Sector

Thailand
NDC

Thailand
Carbon Neutrality

Thailand
Net Zero GHG

2563 BE 2568 BE 2573 BE 2578 BE 2588 BE 2593 BE 2598 BE 2603 BE 2608 BE
o> —> —> o>
AD 2020 AD 2025 AD 2030 AD 2035 AD 2045 AD 2050 AD 2055 AD 2060 AD 2065
Short term Medium term Longterm Future term
: gclth Mo(%EKK) . g{}'g MD(dBeKK] Policy Measures to Net Zero GHG Emission
. us ’ us AD 2025 - 2035
* EV Car 30@30 * EVCar 30@30 + Most efficientIC engine vehicles
+ EV Motorcycle + EV Motorcycle . Phase d £1C enai
+ Truck zone limitin BKK + Truck zone limit in BKK ase cdown o1L engines
+ NMT » Congestion Charge = Congestion Charge * Renewableenergy (E10, E20, EB5, B10, B20, B100)
- TOD « Light Duty EV Truck in BKK + Light Duty EV Truck in BKK + Electric vehicles 30@30

Various measures

+ Heavy Duty EV Truck in BKK

+ EV Bus (Intercity - short &
medium distance)

+ Non-motorized vehicle (NMT)

» TOD

Greenhouse gases can be calculated under this project
Included in the plan but unable to calculate greenhouse gas reductions

+ Heavy Duty EV Truck in BKK

+ Non-motorized vehicle (NMT)

» TOD

+ EV Bus (Intercity - short & medium

+ EV Bus (Intercity - long distance)
+ Limit Lifespan of Cars

+ Hydrogen Fuel

+ CO, Excise Tax

+ CO, Tightened Excise Tax

* Price Mechanism on Fuel Usage to

AD 2040 - 2065

+ Most efficient IC engine vehicles with biofuels
+ High share of electric vehicles

* Fullcell vehicles

distance)
Source: Thailand Long-Term Low GHG Emission Development Strategy, Nov.
2022

Encourage Higher Fuel Efficiency in
Vehicles

+ CO,-based Vehicle Registration Tax Rate
+ Limiting Lifespan of vehicle

Figure 6-5 Timeframe for Implementing GHG Reduction Measures in Land Transport Sector

5. Monitoring and evaluation approach

If relevant agencies implement this action plan, they will play a role in enabling
organizations to reduce energy consumption and greenhouse gas emissions in the
land transportation sector, as assessed within the action plan. This will help achieve
the targets for energy intensity and contribute to energy security. It will also
contribute to the goal of reducing greenhouse gas emissions, leading to sustainable
growth in a climate-friendly society. The following indicators are the monitoring and
evaluation guidelines for tracking progress.

>

Indicator 1 Energy Intensity (El) (ktoe/billion Baht)

If the relevant agencies implement the measures outlined in the Action Plan, it
will be possible to reduce energy consumption in the overall land transport
sector by 23,768 ktoe. This will contribute to achieving the target of reducing
final energy consumption/GDP ratio to 1.33 ktoe/billion baht, compared to the
overall ratio of 0.67 ktoe/billion baht in 2037 as shown in Figure 6-6.

Energy Intensity (EI)

Final energy consumption (ktoe)
GDP (billion Baht)

= 23768 ktoe (reduction)
17,888.83 billion Baht (forecast @ 2573)
= 1.33 ktoe/billion Baht
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Guidelines for Monitoring and Evaluation

Indicator 1: Energy Intensity (El) (thousand metric tons of oil equivalent per billion baht)
Energy Efficiency Plan 2018-2037 (EEP 2018)

E|(2032) forecast

6.40
ktoe/Billion Baht

Final Energy Consumption (Kilotonne of Oil Equivalent)

200,000

180,000

160,000

140,000

120,000

100,000

80,000

60,000

E|(2010)g 54
ktoe/Billion Baht- ktoe/Billion Baht

E(2037) forecast

5.98
ktoe/Billion Baht

EI?017)7,91

181,238 ktoe* Completed
5,307 ktoe 30%
reduction
54,371 Target: 54,371 ktoe
D L) Land Transport
N vV /7 23,806 kioe (48.5%)
- v
Transport, s ndustry,
126,867 kt I/ :
o8 17682, 2 2137,
36.0% ;, ", 43.1%
Baseline Year 70,248 ktoe (2010) ! &
5.98 !
Agriculture, “\_
PR O L S N S S S P P 527,1.1% s
2553 2556 2659 2562 2565 2568 2571 2574 2577 2580 BE Residential, " - Responsibilty
(2010) (2013) (2016) (2019) (2022) (2025) (2028) (2031) (2034) (2037) (AD) 3,300, Commercial, Proportions
6.7% 6,418, for Each Branch
*Forecasting finalenergy consumption under normal conditions (BAU) calculated from the fixed value of El in 2010. 131% Sector,
@ Energy Intensity (El): Energy Intensity (ktoe/Billion Baht) Total Reduction 49,064 ktoe ktoe, %

= Final Energy Consumption (ktoe) / GDP CVM reference year 2002 (Biilion Baht)”

Figure 6-6 Target and potential to reduce Energy Intensity (El) in land transport sector.

> Indicator 2 Amount of GHG emissions from BAU (MtCO,e)

If the relevant agencies implement the measures outlined in the Action Plan, it will
be possible to reduce greenhouse gas emissions in the overall land transportation
sector by 43.98 MtCO,e. This will contribute to achieving the country's target of
reducing greenhouse gas emissions by 19.8 % from the total emissions of 40% or
a reduction of 221.7 MtCO,e from the BAU in 2030 as shown in Figure 6-7.

Guidelines for Monitoring and Evaluation

Indicator 2: Expected greenhouse gas emissions under business-as-usual conditions (million metric tons of carbon dioxide)

Thailand’s GHG Mitigation

NDGC 2019 (20%)

Historical NAMAs NDC Roadmap

Greenhouse Gas Emissions
{Million Tonnes Of Carbon Dioxide Equivalent (MtCO_e))

1 L 1

2553 2558 2563 2568
(2010) (2015) (2020) (2025)

0
BE 2548
(AD) (2005)

2573
(2030)

555 MtCO,e

20%
reduction
111 MtCO,e
444 MICOe

30%
reduction
166.2 MtCO,e

388.8 MtCO,e

40%
reduction
221.7 MtCO,e

333.3 MtCO,e

Agriculture,
8,3.7%

Commercial,

1,0.5%
Industry,

40,18.6%
Energy
Industries,
4,1.9%
Residential,
2,09%

Power,
118.4, 55.0%

Land Transport
4420MtCOe |
(19.9%)

dndousulintou
vouliaza

10nure NDC

Transport, 42, 19.5%
Total Reduction 221.7 MtCO,e

Sector,
MICO,e, %

Figure 6-7 Target and potential to reduce GHG emissions
from BAU (MtCO2e) in land transport sector).

Details are in the Action Plan to Reduce Energy Consumption in Land Transport Sector of Thailand

301 PSK ® TU-RAC



STUDY OF THE POLICY TO REDUCE ENERGY CONSUMPTION IN THE LAND TRANSPORT SECTOR

Chop’rer / Organization of Workshops,

Training, Seminars and Public Relations

The study involved a series of meetings, workshops, seminars, and public relations activities,
with the participation of various agencies. The following are summaries of the details:

7.1  Organization of Workshops

This study included a workshop to promote knowledge development and exchange, as well
as to gather feedback and suggestions from OTP and relevant agencies.

7.1.1 1°* Workshop
November 25, 2022

- Policies to reduce energy and greenhouse gas emissions in road transport to address
climate change.

- Guidelines for testing the energy efficiency of vehicles and changing energy use in the
land transport sector.

- Vehicle emission standards and energy reduction from vehicle efficiency data.

7.1.2 2" Workshop

June 17, 2023

Policies to Increase Energy Efficiency and Reduce Carbon Emissions in Road
Transportation in Thailand Towards Carbon Neutrality and Net Zero Emissions
Impact Assessment of Electric Vehicles and Public Transportation on Energy
Consumption and Greenhouse Gas Emissions Through Focus Group Discussions

7.2  Training for Knowledge Transfer
7.2.1 1* Knowledge Transfer Training

March 24, 2023

Directions for Policies and Measures to Reduce Energy Consumption and
Pollution in Road Transport

7.2.2 2" Knowledge Transfer Training

August 3 - 4, 2023
Directions for the Development of Thailand's Automotive Industry to Reduce
Energy Consumption and Pollution in Road Transport

7.3  Seminar to Present Study Results

September 22, 2023

e Presentation of study results to relevant stakeholders to obtain feedback for appropriate
report revision.
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7.4 Support and Preparation of Relevant Academic Technical
Recommendations, Knowledge/Knowhow Transfer, and Technology

Transfer

1. The project produced two technical recommendations:

e Report No. 1: Assessment of the impact of electric vehicle technology and public
transportation on energy use and greenhouse gas emissions in the transportation
sector.

e Report No. 2: Congestion charge measures in congested areas.

2. The project transferred knowledge and technology related to the study to enhance the
knowledge, understanding, skills, and work performance of the Department of Transport

(DOT) officials in two rounds of consultation and knowledge sharing:

e Round 1: February 28, 2023
o Importance and development of emission factors (EF) in the transportation
sector for policies and measures to reduce energy use and pollution in road
transportation.
e Round 2: March 8, 2023
o Guidelines for using emission factors (EF) in the development of policies to
reduce energy use and greenhouse gas emissions in the road transportation

sector.

3. Technology/knowledge transfer and technology transfer related to the study:

e June 2, 2022
o To enhance the understanding, skills, and work performance of DOT officials
at the Vehicle Emission Measurement Laboratory in Thanyaburi District,

Pathum Thani Province.
7.5 Project Public Relations

Consultants have conducted public relations for the project and prepared public relations
media that continuously create a good image throughout the project period once a month
and completed consisting of:

1) Project public relations website

2) Public relations via social media, leaflets, public relations for the project every month
throughout the project

3) Video presentation of the project, length of not less than 5 minutes, dubbed in Thai and
subtitles (Subtitle) English, 2 titles, etc
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