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Energy Consumption and efficiency:
at-a-glance

Overview of Final energy consumption and regulation




1. Energy Consumption in Thailand's v4 0XP0
Industrial Sector

F] na l E ne rgy CO nsum pt.I on 2021 m 2022 m 2023 Final Energy Consumption Share, 2023
by Economic Sectors 2023 33,032 Agricultural
30,862
; 2.7%
Final E .
na ngrgy Quantity Growth
Consumption by (ktoe) (%)
Economic Sector °
T tati Industrial
Year 2021 2022 2023 2022 2023 ransportati q
9,856 on 397% 37.0%
1. Agricultural 2,234 2,152 2,266 37) 53 7,136
2. Industrial* 26598 32438 30,862 220 (4.9) 2,266 l -
3. Residential 9,675 9,725 9,856 05 13 -
4.C ial 6,194 6,706 7,136 83 6.4 o@\ @ & & <
--ommercia : ' ' ' : & éo"} \2>°<\ & 040* Commercial Residenti
5. Transportation 27,460 30927 33,032 126 6.8 v"f ¢ & c,o<° Q&Q 8.6% al12.0%
{
Total 72161 81948 83152 136 15 [N < )

* Industrial including manufacturing (30,600 ktoe), mining (125 ktoe)
and construction (137 ktoe).

Source : ENERGY BALANCE OF THAILAND 2023, The Department of
Alternative Energy Development and Efficiency (DEDE)

The industrial sector consumed 30,862 ktoe of final energy, accounting for 37% of the TFEC —
the second-largest energy sector, just after the transport sector. However, it's in decline trend.
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Energy Efficiency Improvement 2023
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Thailand’'s energy efficiency policy is guided by the
National Energy Efficiency Plan 2018-2037.

The plan aims to reduce Energy Intensity (El) by 30% by
2037, compared with the 2010 baseline.

Key measures include financial support and incentives for
energy conservation, renewable energy, and research and
development projects.

GROWTH OF GDP

20 21 65/22 66/23

The government also promotes public awareness and
provides energy efficiency training.

By 2023, Thailand's Energy Intensity had decreased by
7.64% compared with 2010, indicating progress toward
the national target.

Thailand's Designated Factories

Criteria fora
Designated Factory

National Energy Use

77,340

37.3%

Transformer size from or above
1175 kVA or

ktoe

All sectors

Electrical power demand from
or above 1,000 kW or

Note: Based on 2020 data

Total energy consumption
equivalent to at least

20 million MJ per calendar year
13 Categories of Designated Factories

1. Food, Beverages and Tobacco 4. Textiles
2. Other Manufacturing Industries 5. Wood
3. Stone, Gravel, Soil and Sand 6. Paper

7. Chemicals
8. Non-metallic Minerals
9. Basic Metals

Industrial Designated Factories

26,187

ktoe

11 categories
(excl. electricity/gas) *

28,837

ktoe

Including manufacturing,
mining and construction

Designated Factories = 33.9% of national energy consumption

10. Fabricated Metal Products,
Machinery and Equipment
11. Water Supply

12. Gas *
13. Electricity *



2. The Regulatory Framework

ENERGY CONSERVATION PROMOTION ACT, B.E. 2535 (1992) (as amended 2007)

Energy Conservation

Promotion Act B.E. 2535 (1992)
Effective 3 Apr 1992

Royal Decree on Designated

Energy Conservation Promotion Act

(Amended) B.E. 2550 (2007)

Effective 1 June 2008

Royal Decree on Designated

Buildings Factories
Effective 12 Dec 1995 Effective 17 July 1997

Ministerial Regulations

Sy L B L Building Code for
in designated New Constructed
buildings and _ St

factories Big Buildings

Effective 20 Nov 2009 Effective 20 June 2009

Source: DEDE (Translated by author)

Appointing
Personel
Responsible for
Energy (PRE)

Energy Efficiency
Standard
Of Equipments and

Energy
Management
Auditors

Machinery

Effective 31 July 2009

Effective 8 Apr 2009

Effective 11 May 2012



Net zero GHG:
Role of EE to achieve climate target

Impact of energy efficiency measure in national action plan




GHG Emission Mitigation Target by 2030
by Sector — Thailand’s NDC Mitigation Action Plan

GHG emission mitigation target by 2030

International support @ wnuU§oEnas

1 1 ) finwisaunsy Uszna |
Sector Domestic action Under » BUNITARNFLSIUNSTLINVDY
]mplementatlon b TO be mob]l]zed HD?;ﬂ;oanfri:{M:ﬁ:?(ffg:;-2030)

Lo L | coe [

1. Energy 124.6 225 - 32.0 5.8

2. Transport 456 8.2 - - 25 0.4 T e G

3. Waste management 91 1.6 - - 1.9 03 ¥

4. Industrial Processes (IPPU) 14 0.3 0.1 0.02 v W s

5. Agriculture 07 0.18 e
“-

Total 37 5 MtCOze or 6.7%
_

Note:

2@ International support may be provided in any form — for example, grants or soft loans — with implementation results that can be concretely
assessed as greenhouse gas emission mitigations.

b Maximum achievable greenhouse gas emission mitigation target.

Source: Thailand’s NDC Action Plan on Mitigation 2021-2030 (December 2024 edition), https://www.dcce.go.th/datacenter/653/
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GHG Emission Mitigation Target v4 D2PC

Thailand’'s NDC Action Plan on Mitigation 2021-2030
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A-1 Annual GHG Emission mitigation Target — Energy Efficiency measures (energy)

Target (MtCO,e)
Measure
2021 2022 2023 2024 2025 2026 2027 2028 2029
Energy Sector
1. Energy conservation and energy efficiency improvement measures
11 Enforcement of energy conservation standards in 07000 2310 2628 2958 5080 5260 5410 5560 5710 5860
designated factories/buildings

12 Enforcement of energy conservation standards for new building _ _ _ _ _ 03400 04200 0.4900 05700 06600

construction
13 Standards and labeling of equipment, machinery and materials 0.8500 19680 22620 2.8740 43920 6.2300 6.8700 7.7100 8.4700 96300
for energy conservation (Labeling)
14 Enforcement of gne!’gy efficiency resource standards for energy _ _ _ _ _ 0.1550 01620 01850 01890 02020
producers and distributors (EERS)
15 Assistance/subsidies for energy conservation activities - - - - - 6.8900 71800 8.0400 84900 9.0400
16 Improving electricity-generation efficiency 5.1400 3.5000 4.0000 55000 6.0000 6.5000 7.0000 75000 75000 8.0000
Note: “-" indicates that the measure had not yet produced GHG-mitigation results in that year.
yetp g y Total 33.392 MtCO,

0
Source: Thailand’'s NDC Action Plan on Mitigation 2021-2030 (December 2024 edition), https://www.dcce.go.th/datacenter/653/ (26'7 %o of energy sector target) 9



Methodology: GHG mitigation from
EE measures in Designated facilities

From double counting to calculation concept




Double Counting Concern
and Methodological Integrity

/

Excluded from
GHG mitigation
assessment of energy
efficiency measures

Energy conservation
measures data under
consideration

Renewable energy
(RE) measure?

EGAT No. 5 label
measure? *

DEDE high-efficiency
label measure? *

Energy efficiency
(EE) measure

Note: * Assessed from the names of machinery/equipment likely to be labeled
\devices, but cannot be confirmed from the data in the management report.

\

measures

J

==

Energy conservation measure data from the annual energy
management reports of designated factories/buildings

* |ncludes both energy efficiency (EE) and renewable energy (RE)

= Data may overlap with other promotion programs, e.g., EGAT No.
5 label, DEDE high-efficiency label

Consider only energy efficiency (EE) measures,

excluding the following:

Exclusion by measure type
Renewable energy measures
— e.g., Solar Rooftop
Waste-energy recovery
— only waste-heat recovery for
electricity generation (already
reported under the EE measure
for recovering waste heat to
generate electricity for in-plant
use in the cement industry, since
2019)

Source: TGO, DCCE, and CMU

Exclusion by equipment

ﬁ Measures qualifying

for the EGAT No.5 label
Except LED lamps

Measures qualifying
for the DEDE high-
efficiency label
Except motor variable-
speed drives (VSD)
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GHG mitigation assessment method from electricity
efficiency measure in manufacturing sector

- Baseline emission

GHG emission

(CO,CH, N,0)
B iy ~ 7 Manufacturin
imi, Electricity —— =_ equipmentin — E B J
. "||§. factor

Equation

ER,

=EC

saving,y

9 aUN
5=

X EFgc 5015

| Implementation case (Project emission)

Lower GHG emission
(CO,CH, N,0)

T

Electricity

= equipment —» _—_-
=D factory E

T

e 5 Energy

@ efficiency
measure

Manufacturing

“0 it Electricity ——»
1 sector

Parameter Definition Data Source
ER An amount of GHG mitigation in year | Calculation
y y (tCO,/year)
EC Cumulative electricity savings * from | Department of
saving,y | electrical energy efficiency measures | Alternative Energy
implemented in designated factories | Development and
up to Year y (MWh/year) Efficiency (DEDE)
EF Electricity Consumption Emission Summary report of
EC.2015 Emission Factor

Factor in 2015 (tCO,/MWh)

calculation of
transmission line

Source: TGO and CMU

* Cumulative energy saving is being counted since 2021
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Cumulative Energy-Savings Assessment Example of cumulative energy-savings assessment
_ 1400 -
Assess energy conservation results: £ 1200 -
Electricity (MWh) and heat (TJ) § 1000
from Energy Efficiency measures En i -
classified by measure type : HK, PI, MC £ 800 + -
® 600 - Savings
2] from Year 1,
Q 400 - cumulative
g 500 - HK (with Decay
Assess cumulative results Wy ‘m - ] I FEi)
Year1 ::T::T;IZ 2020 2021 2022 2023 2024 2025
Year 1 result TR Year O Year1 Year 2 Year 3 Year 4 Year 5
Year 2 [ p1 [Mc 5 HK [ P1 [ MC
Year 3 Yealr:IrT;'; o Yealr :Irels::tc o ::alr ::rer::Z Cumulative Cumulative with  Accumulated
Energy conservation process type energy depreciation savings life
‘ savings (Decay Rate) (years)
1) Housekeeping (HK) Not cumulative X =
Assess other relevant factors in accumulating 2) Process Improvement (PI) Cumulative x 3
energy savings, such as the degradation 3) Machine Change (MC)
(Decay Rate) of machinery efficiency and * Technology age under 3years  Cumulative x Per equipment
technology age * Technology age 3 years or more Cumulative v service life

Source: TGO and CMU 13



79 0UN
Concept of Cumulative Energy-Savings Assessment -~ TGO

Energy-savings assessment for Machine change (MC)
Weibull distribution

Example
Replacing electrical equipment

Energy Saving = FY Saving x R(t)

* Yearlenergy savings = 70 kWh
* Decay rate over service life = 10%

— B . cervice life <
Reliability at time: R(t) = e (tx4) | Servicelife=10years

Where: Energy savings as equipment efficiency degrades
80.00
Parameter Definition Data source =
_ First-year energy Summary report of GHG emission E 60.00
FY Saving . calculations from heat production v
savings using fossil fuels E’
Number of equipment Academic journals and research by E il
t EGAT in collaboration with Naresuan >
years (1,2,3,...n) University %" 20.00
Equipment decay rate Academic journals and research by T
A EGAT in collaboration with Naresuan 0.00
(Decay Rate) University

01234567 8910M121314151617181920
A constant equal to 4 from EGAT

B Shape Parameter research in collaboration with Year
Naresuan University

Source: TGO and CMU



GHG mitigation result C2e8

from energy efficiency measure

GHG mitigation (ktCO,)

Energy efficiency measure 2021 2022 2023 2024 **

Measure to improve electricity efficiency in
manufacturing sector *

2. Measure to improve efficiency of thermal production in
manufacturing sector

406.54 784.52 1,198.39

407.05 589.67 999.56

Manufacturing sector total 813.59 1374.19 219795  -InProgress -
3. Measure to improve electricity efficiency in buildings* 102.17 127.63 20164 244.46
4. Measure to improve efficiency of thermal production in
. 1.59 2.28 3.39 2.17
buildings

Building sector total 103.76 129.91 205.03 246.63

Total 91735 1504.10 2,402.98 Inprogress

Remark:
* Exclude replacement of appliance with label no.5 (except LED) and exclude the replacement of appliance with high-efficiency labels from 2023

onwards (except variable speed drive equipment)
** The 2024 results are unofficial estimates.

Source: TGO and CMU 5



Key Takeaways

Technology
and

infrastructure

Revise the National Energy Plan for H2

and CCUS along with Net Zero target Change Act will be key to raise hydrogen

2050 and Research & innovation plan

Cap-and-Trade (ETS) under Climate )

and CCUS demand along with clear carbon
market and regulatory/standard

J

New financial mechanisms,

) Apply Tax benefits
both domestically and and other support to initial and O&M cost by
internationally, that . . .
cover all sectors. maximize domestic

incentivize those techs.

N

Minimize drawbacks of

actions

Sector specific use of CCUS &
H2 in “Hard to abate” where
electrification is difficult (Iron
&stell in heat generation etc)

Infrastructure plan and preparation is
essential as same as R&D Networking

(Triple helix) and tech database




RESPONSIBLE 1 CLIMATE
ACTION
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Wongkot Wongsapai J9nQ JvADNE

Office of National Higher Education Science Research and Innovation Policy
Council (NXPO), Thailand

— APEC Center for Technology Foresight (APEC CTF)

319 Chamchuri Square Building, 14th Floor Phayathai Road, Patumwan
Bangkok, 10330 Thailand

Tel: + 66 2109 5432 n aods. @NXPOTHAILAND u NXPO - aodu.

Fax: +66 2160 5439
Email: wongkot@nxpo.or.th @ www.nxpo.or.th d23u. @NXPO_TH
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