Energy Saving Potential in Thailand:
Industrial Transformation and Opportunities



B Disclaimers

Disclaimers Regarding the Use of This Report

This report was prepared by LiB Consulting (Thailand) Co., Ltd. on behalf of the Japan Bank for
International Cooperation (JBIC). The information contained herein is provided for use at the reader's
own judgment and discretion. While JBIC and the research contractor endeavor to ensure the
accuracy of the information presented, neither party guarantees the accuracy or completeness of the
contents. In the event that any loss or disadvantage is incurred by a user in connection with the
information contained in this report, JBIC and the research contractor shall bear no liability
whatsoever.



Obijectives

1. To present the findings of our research on “Energy-Saving Potential in
Thailand”, covering three core areas from the final report

2. To promote energy saving in Thailand through three key stakeholders:
technology providers, factories, and the public sector

Solution Providers Factories Public organizations
Market Recognition & Actionable Transition Actionable Strategies &
Expansion Pathways Partnership Roadmaps
Recognize and capture the breadth Empower factorle.s confldgntly swchh Ensurg support networks provide
. to green energy, find the right funding operational value, and map clear
of scalable market opportunities .
and tech partners, and launch their next steps to expand key

across Thai manufacturing facilities ) : : .
first energy-saving project partnerships
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B Four Key Reasons Why

Why you should start consider energy saving today?

o Energy costs are
increasing

+ Volatility of energy prices
(e.g., the war in Iran and the
closure of the Strait of
Hormuz)

* Limited energy sources
choices

-> Forced to be price takers and
face escalating energy costs

Face regulatory
penalties

* Draft Climate Change Act -
mandatory carbon pricing

» Cross-border regulation
(e.g., EU CBAM)

- Face carbon and/or tariff
penalties

- Reporting increases
administration costs

Limited access to
low-cost financing

* New Thailand Green
Taxonomy - structurally
incentivized to only back
verified green businesses

- Funding drops
- Credit lines are restricted
- High interest rate

Loss of customers &
international clients

* Non-green firms have low
customer reputation

* Loss of supply chain
customer

- Clients/customer change to
more environment
sustainable firms



- Qil prices have increased as a result of the conflict
surrounding the Strait of Hormuz

MoneyWatch

Energy experts say gas prices are likely to
remain high for months. Here's why.

By Megan Cerullo
June 2,2026 / 5:52 PM EDT / CBS News

Source: BCC news, CBS news



- The expansion of data centers is driving up electricity
demand

Al to double data centre power and water
consumption by 2030, UN researchers
say

By Reuters

Aa | | <<
June 3, 2026 9:04 PM GMT+7 - Updated June 3, 2026 ‘ [l ‘ a_.: <

Source: Reuters, IEA



- Climate Change Act will rewrite business rules, turning
carbon management into a core competitive edge

Source: Eco-Business, The Nation
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B  Selection Approach of Target Industries 5

C

Filtering Thailand’s 35 manufacturing sectors through impact and feasibility criteria to identify high-potential sectors

for energy-saving solutions

All manufacturing sectors in

Ministry of Labor

Agriculture
Beverages

Textiles

\AAAA mvAA A+~
Industries

Basic metals
Food products

Electronics

— Thailand, as defined by the ]

Source: Ministry of Labor

Select high energy-consuming industries
with a large factory base to maximize
widespread impact

Impact 6 target Industries

Energy consumption intensity
Number of factories

1. Food Product

2. Rubber & Plastics

3. Fabricated Metals

4. Non-Metallic Minerals

5. Automotive

Feasibilit 6. Chemicals
Regulatory pressure

Capital intensity
Financial viability

Filter for industries driven by regulatory pressure, high
ratio of machine per human labor and financial viability

13



A
B Target Industries with High Energy-Saving Potential &

C

Industries in Thailand positioned in the upper-right quadrant are the ones that should start investing in energy-saving
solution now

Summary of target industry

3,500

Exclusion rationale: ® Food Products

Manufacturing

6 target industries

Food Products

3,000 ® Power & Utilities: Excluded as it represents
the energy supply side, distinct from the
targeted manufacturing demand side and has Selection Criteria:

limited solutions :
2,500 7y * Number of factories > 500

» Feasibility score > 1.9

Rubber & Plastics
2,000

@ Rubber & Plastics

1,500 .\

Power & Utilities

Fabricated Metals

Non-Metallic

Impact (# of factories with high horsepower by industry)

1,000 Minerals
@ Fabricated Metals
Wood PQd.L‘CtS @ Non-Metallic Minerals
500 Machinery & Equipme nt @® Automotive ® .
Waste Management Logistics & Warehousin@ Petroleum Refining
Ele t{g&ﬂ% s @Other Mining @ @ EIec al Equipment )
. Furniture —3 @ Leather Products Beverages Agriculture Chemicals
0.50 1.00 1.50 2.00 2.50 3.00

Overall Feasibility Score (by Industry)

Source: Analysis from current study



- Reference) Detailed Industry Screening Process

B
C

Prioritizing 35 industries down to the top 6 through impact x feasibility evaluation

Industry screening process

Set 5 levels of horsepower ranges using a percentile distribution

Unit: # of factories

Criteria:
* Cut-off by # of
factories > 100

Industry Level 1 Level 2 Level 3 Level 4 Level 5
Percentile of horsepower of machine in factory (I:IE‘OZOS) (ﬁ(l):—;o:g) (H4IS 12 36_0;/:’5) (:8 ;58?;/"1) (H>|§ T/é’”
Food Products 1,307 1,627 1,822 2,372 3,122
Rubber & Plastics 792 1,059 1,704 2,116 1,858
Power & Utilities 9 7 36 49 1,526

Unit: Score

22 industries (Second list)
Regulatory pressure

Financial viability

> Capital
= Industry intensity
g Food Products 2 1 2 2 1 2.08
o Rubber &
L. ubber 2 1 3 3 2 2 2.00
Plastics
Power & Utilities 3 3 1 3 2 3 2.67

3 6 target industries

Remark: The Feasibility score is a proprietary metric developed by the research team based on three core

dimensions (Regulatory pressure, Capital intensity, and Financial viability) 15



- Reference) Detailed Industry Screening Process

B
C

Total number of factories categorized by 5 horsepower levels

10 Food Products 1370 1627 1822 2372 3122
22 Rubber & Plastics 792 1059 1704 2116 1858
35 Power & Utilities 9 7 36 49 1526
25 Fabricated Metals (except Machinery/Equipment) 1798 1848 1670 1350 881
23 Non-Metallic Minerals 1032 2242 1661 824 746
16 Wood Products (except Furniture) 689 663 636 733 645
13 Textiles 280 266 297 297 608
20 Chemicals 574 619 469 485 595
29 Automotive 225 277 321 372 573
24 Basic Metals 145 220 212 278 455
38 Waste Management 511 567 658 552 418
28 Machinery & Equipment 578 747 660 593 416
19 Petroleum Refining 24 21 140 634 411
26 Electronics 180 147 110 152 333
17 Paper Products 359 304 266 260 278
8 Other Mining 85 1068 1610 1515 259
52 Logistics & Warehousing 315 339 323 323 245
27 Electrical Equipment 258 254 258 292 245
1 Agriculture (hunting and others) 94 219 404 404 186
11 Beverages 95 85 78 121 147
31 Furniture 530 451 311 257 143
15 Leather Products 72 94 90 116 120
32 Other Manufacturing 267 206 152 112 98
36 Water Utilities 9 25 34 51 86
21 Pharmaceuticals 79 70 58 75 81
30 Other Transport Equipment 78 73 84 84 76
14 Wearing Apparel 480 176 141 87 67

2 Agriculture (Forestry & Logging) 20 23 17 39 49
37 Sewerage 16 22 28 32 42
33 Machinery Services 1555 1050 450 152 37
18 Printing & Media 12 32 45 38 20
12 Tobacco Products 5 16 14 17 10
46 Wholesale Trade (except motor vehicle) 26 10 7 5 5

39 Environmental Services 1 5 3 5 3

9 Mining Services 6 4 2 - -

TSIC = The 2-digit code in the TSIC system represents the "Division" level

Source: DIW

. Itis used to classify economic activities into broad industry groups

Cut-off:
Total number of
factories > 100

16
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B Reference) Detailed Industry Screening Process B

CBAM

Feasibility scorecard by industry

Capital . Total
Industry Industry Expor_‘t 7T inteﬁsity Revenue Operatlng (average)
impact T_halland profit margin
impact

35 | Power & Utilities 3 3 1 2.50 3 2 3 2.5 2.67
20 | Chemicals 3 3 3 3.00 3 3 1 2.0 2.50
23 | Non-Metallic Mineral 3 3 1 2.50 2 2 1 1.5 2.17
24 | Basic Metals 3 3 3 3.00 3 2 2 2.0 2.50
19 | Petroleum Refining 3 1 3 2.50 3 2 1 1.5 2.33
11 | Beverages 2 1 1 1.50 3 2 1 1.5 217
10 | Food Products 2 1 2 1.75 3 2 3 2.5 2.08
1 | Agriculture 2 1 2 1.75 3 2 2 2.0 2.25

5 Fabri(_:ated Metal Pr.oducts (except 5 5 5 200 5 3 1 20 200

Machinery and Equipment)

8 | Other mining 2 1 1 1.50 3 2 1 1.5 2.00

27 | Electrical Equipment 1 2 3 1.75 2 3 1 2.0 2.08
29 | Automotive 2 2 2 2.00 2 2 1 1.5 2.00
22 | Rubber and Plastics 2 1 3 2.00 2 2 1 1.5 2.00
17 | Paper Products 2 1 1 1.50 2 2 1 1.5 1.67
13 | Textiles 2 1 2 1.75 2 2 1 1.5 1.75
52 | Logistics & Warehousing 3 1 1 2.00 2 2 1 1.5 1.67
26 | Electronic 1 1 3 1.50 2 1 1 1.0 1.67
38 | Waste management 2 1 1 1.50 2 2 1 1.5 1.67
28 | Machinery and Equipment 1 2 3 1.75 2 2 1 1.5 1.75
16 | Wood Products (except Furniture) 1 1 1 1.00 2 2 2 2.0 1.50
15 | Leather Products 1 1 1 1.00 2 2 2 2.0 1.50
31 | Furniture 1 1 1 1.00 1 1 2 1.5 1.33

1. Regulatory Pressure = Evaluate the impact of existing and upcoming regulations that compel industries to adopt energy-saving measures

2. Capital intensity = Assess the horsepower of machine registered in factory / number of employee
3. Financial Viability = Analyze the sector's financial capacity to invest, considering key metrics such as average revenue trends, operating profit margins

Source: DIW, DBD and SET

17



B Reference) Detailed Industry Screening Process B

C

Criteria

Climate Change Act Impact

Regulatory

Feasibility evaluation criteria

High Risk (Hard-to-Abate)
High Scope 1 emitters subject to direct ETS
obligations and carbon taxation

First wave of mandatory compliance; significant
CAPEX burden for production technology transition

Moderate Risk (Value Chain
Exposure)

Primarily Scope 2—-3 emitters; pressured to adopt
MRYV systems and disclose carbon data to trade
partners

Financial impact largely indirect: elevated electricity,
raw material, and logistics costs

Low Risk (Limited Near-Term
Exposure)

Low direct emissions; not currently targeted by
climate regulation in the short-to-medium term
Limited financial impact; opportunity to gain
competitive advantage through green labelling or
carbon credits

pressure
CBAM Impact

(EU Carbon Border Adjustment)

Directly Subject to CBAM

Currently subject to CBAM enforcement

Potential CBAM Exposure

Products likely to be covered by CBAM in the near
future

Low / No CBAM Risk

Low likelihood of CBAM coverage or no clear
regulatory trend identified

Export Impact
(Trade Exposure Risk)

Capital intensity
(Horsepower / number of employee)

High = Higher output per worker

Revenue (Median value)
Financial

EU/US Export Oriented
EU and US markets account for 225% of total
exports within the respective industry

Regional Export

EU and US markets account for 15-24% of industry
exports; Asian markets account for 245%, and
global export share is 21%

Domestic / Marginal Exporter

Global export share is <1% of total exports (small
scale industry with limited participation in
international trade)

Labor intensity ratio at or above the
80th percentile

Labor intensity ratio between
40 — 79th percentile

Labor intensity ratio below the 40th
percentile

> 5,000 MTHB

1,000 - 5,000 MTHB

< 1,000 MTHB

viabilit
y Operating Profit Margin (Median
value)

>10%

5-10%

<5%

Calculation of Capital Intensity is based on 2025 DIW data.

Revenue and Operating Profit Margin are based on median value of industry in large size (L) defined by DBD (Size L: annual revenue = 500 million baht per DBD DataWarehouse classification)

18



B Details of Six Target Industries

There are 6 potential target industries: Food Products, Rubber & Plastics, Fabricated Metals, Non-Metallic Minerals,

Chemicals, and Automotive

Target Industry

Detail

Examples of Products

Food Products

Rubber & Plastics

Fabricated Metals

Non-Metallic
Minerals

Automotive

Processing of agricultural, livestock, and fishery
products into food

Manufacturing of semi-finished or finished products
from natural/synthetic rubber and plastic resins

Transformation of metal into intermediate or end
products (excluding machinery and equipment)

Production of construction materials from mined
minerals using high-thermal processes

Transformation of organic and inorganic raw materials
into chemical substances or products

Assembly of motor vehicles and engines, including
manufacturing of vehicle bodies and trailers

Canned food, frozen seafood, tapioca starch, sugar,
seasonings

Tires, automotive rubber parts, PVC pipes, plastic
packaging, gloves

Metal cans, structural metal products, tanks,
hardware, metal containers

Cement, ready-mixed concrete, ceramics, glass
sheets, bricks

Fertilizers, plastic resins, industrial gases, paints,
soap & detergents

Passenger cars, pickup trucks, motorcycles,
combustion engines, chassis

19



- Energy Cost Saving and Carbon Footprint 2

Reduction Potential

C

By 2037, annual energy cost savings are estimated at 95 — 210 billion THB with carbon footprint reduction potential

from energy saving being around 14.4 — 39.8 MtCO.e

6 Target Industries
(% energy saving potential)

Food Products 28% - 33%

Rubber & Plastics Up to 22%

Non-Metallic Minerals 13% - 54%

Chemicals Up to 21%

[ Fabricated Metals 22% - 58%

[ Automotive 13% - 22%

Energy saving potential definition: The quantitative estimation of energy savings achieved
through conservation measures, disaggregated by target industry sector (e.g., food
processing, steel, cement) and energy carrier type (e.g., electricity, thermal/steam, fossil
fuel), used to assess the energy reduction potential across sectors

Source: UNFCC, EEP, NESDC, TGO, DEDE

ENERGY COST CARBON FOOTPRINT
SAVING REDUCTION

95 - 210 14.4 - 39.8

Billion THB / year MtCOe

NATIONAL
TARGET 24.5 MtCOe
ESTIMATION

P
, Calculate by

Calculation process:
- Energy Reduction: 2023 baseline consumption x estimated saving rate (%) by

industry and fuel type

- Cost Savings: Energy saved x 2025 projected price (THB/ktoe)

- Carbon Reduction: Energy saved x 2025 GHG emission factors

20



A

BB Common challenges & Solutions 5
c
Drawing on our experience, we identified three key barriers to energy saving adoption: limited in-house expertise,

low perceived ROI, and high upfront capital costs

Common Challenges

"Don't Know How"
Limited in-house expertise and no prior energy
audit experience to establish reliable baseline

consumption data

"Not Worth It"
2 Investment costs are perceived as too high relative
to uncertain long-term financial returns, dampening

ROI confidence

Solutions

Grow talents
Expert-led technical support and capacity-building

programs to grow the pool of qualified energy and
sustainability professionals

Comprehensive evaluation

Measure and identify gaps to prioritize investment
initiatives that has highest ROl in short-term for quick-win

Streamlined Financing

Streamlined approvals and clear eligibility criteria to ensure

"Can't Access Funds”
financing reaches intended targets

Significant financing barriers and insufficient
collateral, disproportionately affecting SMEs in

industrial sectors

21
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B Starter framework: What

We can start by measuring our organization's energy consumption and carbon footprint, then identify the most
urgent areas to close existing gaps

WHY

HOW
@ 1. Assessment & Target Area 2. Select Solution
Based on the criteria evaluation, select the
‘ Measurement optimal technological intervention to address
Track current energy usage & corporate carbon footprint the targeted area
A
XXXXXXXXXXXX XXX X XXX XXXXX
‘ Identify Gaps ]
Assess discrepancies between current usage and net-zero targets 01 Solution #2: xxxxxx
XXXXXXXXXXXXXX XXX XXX XXXX
A
w

Choose Area of Improvement Evaluated by Criteria Solution #3: xxxxxx

FACILITY AREA CRITERIA #1 CRITERIA #2 o XXXXKXKXKX KX XXX KXKXKXXXX
ol
! Production Line A D :

Production Line B () G

Production Line C CGED G

23



B Case study: ULVAC x OMRON i-BELT

You cannot cut what you cannot see: visualizing equipment operation showed ULVAC when it could safely stop its
pumps, cutting factory-equipment power by 23%

ULVAC's vacuum pumps ran 24 hours a day, 365 days a year,

drawing power continuously, yet their usage was never fully
visualized, so no one knew when they could safely be switched off

OMRON's i-BELT turned live site data into
insight with loT and Al, pinpointing exactly when
vacuum pumps could be stopped without
affecting productivity

Making the hidden waste visible cut power across all factory

equipment by 23% and exhaust-system power by 66%, saving
roughly 2.5 million yen per pump each year

301

Source: OMRON i-BELT customer reference, ULVAC Inc. (energy efficiency control)
Copyright © Japan Bank for International Cooperation All Rights Reserved.
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Solution Category

Solutions are organized into 5 categories along the decarbonization value chain, covering energy savings from both

cost and volume perspectives

Visualization

Direct reduction of carbon footprint

Indirect reduction of
carbon footprint

Visualizes energy data
to track consumption
and identify saving
opportunities

Replaces fossil fuels
with renewable
generation and energy
storage systems

Optimizes thermal
management to reduce
energy load from
heating and cooling

Improves operational
efficiency of
manufacturing
machinery and
automated lines

Manages post-process
emissions through
carbon capture and
waste recycling

The solution framework is synthesized from IEA, IRENA, UNIDO and NEDO

CCUS: Carbon Capture, Utilization and Storage

25



B Example of Solutions

Target Industry

Example of Solutions

Food Products

Rubber & Plastics

Fabricated Metals

Non-Metallic
Minerals

Chemicals

Automotive

MVR Evaporator
0.02-0.05 kWh/L (vapor
recompression)

Condensing Fire-Tube

Steam Boiler
Thermal efficiency = 95%

Magnetic-Bearing
Centrifugal Chiller
IPLV < 0.45 KW/RT (AHRI 550/590)

All-Electric Injection

Molding Machine
30-60% less energy vs hydraulic

Servo-Hydraulic Hybrid
Molding Machine

Premium-Efficiency Motor

+ VSD Pump
IE4/IE5 class (IEC 60034-30-2)

High-Frequency Induction
Furnace

Electric Arc Furnace
(EAF)

VSD Rotary-Screw Air

Compressor
< 6.0 kW/(m¥min), ISO 1217

Vertical Roller Mill (VRM)
< 32 kWh/t vs ~40 ball mill

Waste-Heat Recovery
Power Generation

Oxy-Fuel / Regenerative

Burner Furnace
Glass & ceramics kilns

MVR / TVR Concentration
Unit

Mechanical/Thermal Vapor
Recompression

Waste-Heat Recovery

Premium Motor + VSD on

Pumps & Fans
IE4/IE5 + drive (IEC 61800-9-2)

Energy-Saving Paint Shop
(Dry Scrubber)

Servo-Driven Industrial
Robots

ISO 50001 Energy

Management System
Plant FEMS / submetering

26
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B The Policies and Regulations Framework

About how to access to fund, we have multiple policies and framework that could support demand side to invest in
energy saving related solutions

The Policies and Regulations

2

Mandatory Policy Financial Supporting
anatr rguiion | g wecnansm SRS o
Mandatory Regulation Pricing Mechanism
Screens and directs Provides government
Establishes the legal floor ~ Transforms environmental investment capital toward incentives to lower the
and minimum standards impact into a financial cost to sustainable projects while  upfront costs and risks of
that all entities must follow discourage high-carbon limiting funding for others  adopting green technology

activities

Transparer)cy &”Legal “Polluter Pays Principle” I Taxonomy”& Atk “Subsidies & De-risking”
Compliance Access

BOI Investment Promotion, DEDE

Annual Disclosure Document Climate Change Act (Carbon Tax), Thai ESG Fund. Thailand Taxonom Soft Loans, Utility Green Tariff, Direct
Regulation, ENCON Act, Climate Climate Change Act (Mandatory Financing the T1ransition y PPA, SME Green Productivity, EXIM
Change Act ETS), Voluntary Market (T-VER) 9 Green Start, OSMEP BS, 80:20

Support, BOlI SME Transformation

29



B Government Role

Government plays three core roles across the energy value chain As legislator, market creator, and project enabler
from generation and transmission through to end use

30
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B Roadmap for Japan-Thailand collaboration

Achieving self-sustaining momentum by bridging Japan’s strong development capabilities with Thailand’s commercial
scalability

Commercial phase




B Roadmap for Japan-Thailand collaboration

Bridging pilot-stage grants and commercial scale-up via market creation

Short Term Medium Term Long Term
(0-3 Years) (3-10 Years) (10 + Years)
Technology 1 Technology 2 Technology 3 -
9y 9y 9y i=| Development phase
—{ w W
o a G a o a JP: Support market expansion for
iz ekl is Commercial is Commercial Japangse solution providers wi.th
phase phase phase emerging technology not yet widely
Development Development Development adopted .
Phase Phase Phase TH: Provide complementary
h as facilitati ilot
TH: Mandate energy efficiency JP: Share knowledge on some regulations design and carbon pricing [::g:;cfzgsjzt::;Szzc;sol)?iﬁljo
standards for priority industries mechanisms (e.g., Japan's GX-ETS, J-Credit scheme) dedica;ed sites for demonst’ration
Requlation » Enforce the Climate Change Act to TH: Develop and introduce rules & regulations carbon pricing mechanisms )
gulati set binding sectoral targets Example projects

* Tighten MEPS for industrial equipment
* Launch a pilot ETS (~2029)

c s
Commercial phase

2 o p
8 JP & TH: Set up joint research labs or education hubs for technology
3 Human development and knowledge transfer
e capabilities * Integrate university curriculum JP: JBIC and other public finance
g » Cross-border engineer exchange programs act as catalytic capital, crowding in
E JP: Share knowledge through private investment
= training, expert visits, and case TH: Fund adoption of proven,

study workshops market-ready technology for those

who need funding support (e.g.,

JP & TH: Co-research frontier technologies and align bilateral standards SMEs, prioritized industries)

» Green hydrogen, SMR, and low-carbon tech

Technology




BB Wrapup

WHY: Why Energy Saving Now ?
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Early movers gain financial, competitive, and reputational advantages, while laggards will pay
more in long-term operation & compliance costs, lose customers, and risk brand damage.
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