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innovation

6G will contribute to fill the gap between beyond-
2020 societal and business demands and what 5G
(and its predecessors) can support

New Spectrum

1-10 Gbps

Disruptive Technologies

9 ? T Cell-less Networks
2 Mbps ' l ! a Disaggregation and
" { 2, ! ggregal

virtualization

2.4 Kbps ¢4 Kbps. (3G)

Energy Efficiency
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Internet of Massive broadband and
Voice calling SMS Internet Applications Internet of Things Towards a Fully Digital and Connected World

1980 1990 2000 2010 2020 2025-2030 time
e
==} 1986* 1990* 2012* 2016* 2021**
f—

Source: Reprinted from Towards 6G Networks: Use Cases and Technologies by M. Giordani, M. Polese, M. Mezzavilla, S. Rangan, and M. Zorzi, 2020, IEEE Communications Magazine;
Start years in Thailand *NBTC (n@v1.) meeting paper 2018, **Krungsri Research

: Key Hardware Technologi nd Future Development Roadm | IDTechEx
2/ 6G Market Size to Reach USD 57.55 Billion by 2034 | Precedence Research
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https://www.idtechex.com/en/research-article/6g-key-hardware-technologies-and-future-development-roadmap/32034
https://www.precedenceresearch.com/6g-market
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3/ 6G Market 2023-2043: Technology. Trends, Forecasts. Players | IDTechEx
4/ nmmlalaunsu (Hologram) nwanuiiiinadiudasussaies Taliasudnmilewingssalngaeseyluainia

5/ Next 6G: Key Features, Use Cases, and Challenges of Tomorrow's Wireless Revolution | E-SPIN Group

6/ Ibid

7/ What is 6G? Everything You Need to Know About 6G Technology | Taoglas
8/ About 6G technology: 6G Meaning, features. benefits, challenges | Blackview Blog
9/ 6G Network: The Next Frontier in Wireless Communication | PLUTUS IAS


https://www.idtechex.com/en/research-report/6g-market-2023-2043-technology-trends-forecasts-players/911
https://www.e-spincorp.com/next-6g-key-features-use-cases/
https://www.taoglas.com/blogs/what-is-6g-all-you-need-to-know-about-6g-technology/
https://www.blackview.hk/blog/tech-news/6g-technology
https://plutusias.com/6g-network-the-next-frontier-in-wireless-communication/
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Agentic Al a7AENM9MUINTUTEY Al Agent WiTa “Aauny Al” ARAMMEEULANAIAY 10190
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Tull 2568 L3MnEuNAYL Al MAussimwmaTulagiierdgen Agentic Al NFY Faatinaitiu OpenAl i
ChatGPT 1#lTlnsin “ChatGPT Agent” fne Al fianunsnvinauununyee lduanuatagluuy 1w pssetinuunanian
wisndayandAnydmiunisdszgn agdeyaudadnridedsznaunisiaue'® sandislwseunsngiau 2568'" Google
Ihilasia "Opal Getos g ldauanunsnaing Al Agent tilaglaifaadiouldn Tag Al Agent Nafwaiuasnsavinaulsaies

| RI v k7 =2 ¥ d” o s A & = a A 12/ dy
v FuAundaya asunuwanynisnann llaudsafraliemdmiuunacnusze inasiuuladaaiiive ' wananti
L3ENAU Al nAufLsaimwn Agentic Al inaianszualairaulausiy fednadu “Manus” Aanunsavinaundudas
wiu pssideyanisdu afadules Inefuneedlifesnesiniu

wnuzLREail asAnsialanEuausanazlszansld Agentic Al Tnanagnsaaain Capgemini™ szyan lugaadl
2568-2570 a9AnIndFerar 82 Hunuazi Agentic Al I 14 Tuanludusinge iy nsdauldn nslwsnzvidaya n1s
a A a 14/ ¥y X . a ' X a ' P Vo
deurzanauaima ' sl Technavio 1Usiiiudn yarmainaes Agentic Al aztiivinatnainansslanainyadies 7.2
Wuduneaasaniylut 2568 iu 27.7 Wuduneaafaniylull 2572 vizeulneaefesay 40 sel (CAGR)™

AN 2

n50iN19 MU ARY ChatGPT Agent Waz Manus

| @ Vis »edia to plan your trip

2 Expedia

AExpacio e e o i o |

- I'm going to look for nonstop routes to NYC
-~ A as well as flights with aisle seats available.

o =] <] 0

Trip to Japan in April Deeply Analyze Tesla Interactive Course on the Comparative Analysis of
Stocks Momentum Theorem Insurance Policies

BaB Supplier Sourcing Research on Al Products List of YC Companies Online Store Operation
for the Clothing Industry Analysis

Source: OpenAl, Monica

10/ Introducing ChatGPT agent: bridging research and action | OpenAl

11/ Bauan Opal Walinanasluieunsngan 2568 s 15 sz sesnlwieunnadnien 2568 ldvenalildnild 160 ez
Introducing Opal: describe, create, and share your Al mini-apps | Google Developers Blog

12/ BnqawiudnAtyres Opal ﬁﬂmwmminlﬁ;auimﬂ"w“@m@m'wq 983 Google I¢f vin1if Al Agent arwnsniedasyaain Google Drive
Arnzvialean YouTube vidaAumdayariu Google Search el setennisinauuasszananase Opal [Experiment

13/ Capgemini i FminBnundrumeluladansaume

14/ Generative Al in organizations 2024 | Capgemini.com

15/ Technavio (2025), Global Agentic Al Market 2025-2029
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https://openai.com/index/introducing-chatgpt-agent/
https://developers.googleblog.com/en/introducing-opal/
https://opal.google/landing/
https://www.capgemini.com/us-en/insights/research-library/generative-ai-in-organizations-2024/

, O < e -
3 Physical Al: Al NiARULAEITaNAaNLIaNA39
walulad Al azmwipnaunsnllg “Al ianianiw (Physical Al)” viza Al fignunsniug dnla uazd
djduiusivanmuandenniauents TnemeuseiuianuesuysekinyuausEounuwass (Humanoid Robot) vasues
Uinadanysel sandeginsnisausiauazsruudniui® (Automation) @9 Precedence Research Aranisadinlud 2577

dm
iy
yarmaInvialanaed Physical Al axgeila 67.9 WA uneaa fandy inauan 5.1 Wudusaeaandaniglull 2568 1ve

U

wulnaassasas 33.3 Aetl (CAGR)'™
e ad . T e e am . 4
1is¥nsumatuladGuiaunluna Al ieduindewjususiiaginsnfeusaliilianueatn a1mnsarinau

2 1 1
weavdedudeulannnau Inaludaesull 2568 1310 Google laidasia “Gemini Robotics” vi3aluina Al N8anuuLiie

az
| v <o o o v | o A o oA A & \
doglivueusimaulinslulssnuuazaiutig du Wunseane ussquunlane viednEedees uananil Ubitech
v
wvususduinanauldunssAuluee Al DeepSeek-R1 lanunsnlszunanadayaainanmwanden divena uas
v
e

Y o
AN
mausaniuldlndiaesuyes Iae Ubitech desgnsfldijuausivansmuyineusaniululssnuesfimmneusanug

Zeekr Tuﬂi:uqumimm@muqmmw wazn1slsznausne s

i 3
AMNAINITOURILHNLAR Al Gemini Robotics AWRIUN A Google

Bi-arm Franka

Aloha2

Apolio

Source: Google

16/ Introducing ChatGPT agent: bridging research and action | OpenAl
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https://openai.com/index/introducing-chatgpt-agent/

AN 4

Wuausgunuuaes lulsenulssnausnaus Zeekr

Source: South China Morning Post
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4 SLM °ﬁ'JEIdl1/1 Al aa1ataNIzAmULazaaluNAsAadILInRaN

uanuandaeitzuaziAtatile Gen Al Tindunadauduindeudanlaanisanalug (Large Language
Model: LLM) Gadluluing Al fnunsiindudasdasyasiunuumiana™ usdedldninannsuazndeauunn Tuaanmn
auIALAN (Small Language Model: SLM) ﬁ’lﬁ"asdaLtazw}'wzl’lns’l,un'lsﬂezmaNaﬁ"aﬂmLwiffl'ﬂﬁ'waﬁ'wéﬁmmm
Suflumadanlvsivasmewaun A sl yadmansiilanzes SLM andvlngeiu anlull 2568 filyarnidie 0.9
Wuduneaanfansy iy 5.5 Muduneaafaniylut 2575 vidaiAuTniadedaaay 28.7 siatl (CAGR)'

SLM Hqmain 4 tsznis ladun (1) dsunusin aadislddiend (2) Tdnswennslunisdssananaiagas vl
Al aunsntlsznanansaginsniseusas i uazilenwiniumatulatl 6G azdieduaiuuinnssusine) wu svuutu
#n1uR (Home Automation) wiraillassaasas (Smart City) TeanauintuuaznauduaslawuuFaalnid (3) dsuussla
$12n31 LLM TagiamizAuauianiznie asdansowmmn Al dndiauiienizianzassaadayadldunn wu daya
a A 9 - o o @ a | a % %
neNeiu nguang wisedeyanialuasing (4) dszudanasnuuazitlufinssafwandan lng SLM 1u1a 7 WA
nRmesena lnaanuniiesuAiesas 5 109 LLM 5t

17/ Tuina GPT-4 Tiauunlng OpenAl %q@@tﬁﬂquﬁqm@q ChatGPT Hdeyanniis 100 Audrunsiimes
ﬁm: -The comparison between GPT-3 and GPT-4 based on the number of... | ResearchGate

18/ SLM sinfinsfimesog ludoamanduamautslidifiu 30,000 dusaviediaendt 1 1w 5 981 LLM

19/ Small Language Model Market Size, Share & Growth Forecast [2033] | MarketsandMarkets

20/ Why Small Language Models Are The Next Big Thing In Al | Forbes
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https://www.researchgate.net/figure/The-comparison-between-GPT-3-and-GPT-4-based-on-the-number-of-parameters-used-in-their_fig3_369977556
https://www.marketsandmarkets.com/Market-Reports/small-language-model-market-4008452.html
https://www.forbes.com/sites/deandebiase/2024/11/25/why-small-language-models-are-the-next-big-thing-in-ai/

NINA 5

ANNBANATI95EIA2719 LLM wag SLM

Cost-effective and
efficient

)
&

Large

Small ®
La ngu age La nguage @ Energy-efficient
Model
Model
...................... : . | Easily
...................... AN customizable
.................. —O
e Tens of billions of parameters e Millions to billions of parameters
e Substantial computing power e Efficient computational power
requirements usage
e Higher performance on complex, e Optimized performance for
diverse data specific tasks and domains

Source: Kili Technology (2024), Krungsri Research

atalafimn ud Al azliunumanniuludialszandu wifuwifeniuaudassesiuie Tddrandu nazuge
anAnduatileaununiuwgauean Al (Al Psychosis)?’ nsldeulunieiiie wu Saandnld Al daanudaslumdiuay
A A A e oo 00/ o A a = oA o & a9 v T = 3
@eaiietiudusanu® vianaanasynianistiu :ulieaut @ liaresuaans (Output) Agfeain Al Astiiasaasld Al
agalaRuariviiuaNdasetaintu

o K

uanani nszuansld Al etaissesssudludnssdunifidesrnies Inaanzidledemiiaiiean Al e
gl lumadilalimnzas Tnelut 2568 World Economic Forum Iddagustlsh “anenidwinidemiiadredan Al
(Generative Watermarking) ilumatulaghiislusifiundunaes? Tmw1ﬂh‘ﬂ@ﬁﬁ%gﬂﬂ”\mgﬂwﬁ@mﬁm%’wim Al v
Fapru gunw vidednte iessyumasiinuazdasannszuatnnlaen

21/ Al Psychosis 119z “uagw” a1 Al Usngmsaflusindaudnseds | Krungsri Research

22/ undy 4 s19aulenaunumes iiaeulnAIgIurasniiieusaas | Thai PBS News inalnaildiea

23/ WEF_Top_10_Emerging_Technologies_of 2025 | World Economic Forum
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https://www.krungsri.com/th/research/research-intelligence/ai-psychosis-2025
https://www.thaipbs.or.th/news/content/358368
https://reports.weforum.org/docs/WEF_Top_10_Emerging_Technologies_of_2025.pdf?_gl=1*1phnq05*_up*MQ..*_gs*MQ..&gclid=Cj0KCQjw64jDBhDXARIsABkk8J6rfVF1fgnGPlzJuMe4kOacLOrfqAC-RW5sypb1sKZRLDe8OroPMfcaAnlqEALw_wcB

s thAalulagsonw

11T
JIL

= 1 1 Q 1 |
B CRISPR-Cas9 lilnilszagaaluizainisansatiu
CRISPR-Cas9 Aa walulatudlatunialni Inafesddsznaunan 4 dau laud (1) Cas9 ilueulaifmvinudai
Aa1E “N97lnT” dreinfEuleNfesn1suily (2) Guide RNA (GRNA) Muinfinee@suviladuuuaiduie Naesnisws b
WRguwiHew “dniia” Auenly Cas9 §iatsinudnnsluu (3) PAM Site wiaandumEuedu) v Fauaien “fd

Wrin” Auanlif Cas9 Fsumisluuaiunsosinle (4) Repair Template Wian sunsnduaLdwana AU lvinusanig
o d‘ v a @ a v 24/ o o 1 o WY s ) >3 ﬂ.
w7 Cas9 AnmduweiAnesnlluds® matulaginanandvinlidilaelsanianugnssuinnanisfiazaansa

nausnlddInlaatnednfanass

AN 6

nsvi1uanAlulag CRISPR-Cas9

The Tools of CRISPR:
The éc'i::ors: The (;Zisdio';;!‘i:a(es: i e
Pm Repair template:
=  8f  # rr
CRISPR at work

A The guide RNA leads
* | Cas9 to the specific
part of the DNA

we want to change.

Once there, Cas9 cuts
the DNA at the cut
site (PAM).

The DNA is then fixed,

and the change we
wanted to make is now
added to the DNA. Then
all the tools are done and
leave!

The repair template then
comes to the rescue to C.
fix the DNA where it was

cut,

D. Cas9 s e
' DNA P

iy

Source: Frontiers for Young Minds

24/ CRISPR: A New Way for Scientists to Edit DNA | Frontiers
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https://kids.frontiersin.org/articles/10.3389/frym.2021.600133

Precedence Research Aman1snidnlutl 2577 nainmatulatl CRISPR azilyarniiv 13.39 fiudunaaanfansy
isduann 4.46 wuduneaandaniglull 2568 vidaiRulnadsdanaz 13 sell (CAGR)? %qsgﬂﬂﬁﬂmmm’qu“lmgmmnmi
14 CRISPR-Cas9 ymamsunng Tneiidsutlatiuag 2 38 F3usnie nsdfuudniauan (Ex-Vivo Editing) 11l
nssuaumMsThafugasaanansemaayedudauilalngldinalulad CRISPR-Caso antiudsdanaudnll
Tudnysd Tamnziuneinelaiugnasuiifeatuien gu aordafids ualindadenusguifen (Sickle-cell
Disease) daiAanaadne meangLiuiaasidnlilusranalngnse (In-Vivo Editing) Wihasnmnlsn 11 Tsafin1smns
anumpausiiuile (Leber Congenital Amaurosis) Taaneiugnasufisaniaareansfivinliiefialulafiadnd (Primary

¥
A o a

Hyperoxaluria Type 1) Tsasiudniauizessniiail (Chronic Hepatitis B Virus) uazlsaladuluaengsainnssuiug (Familial
Hypercholesterolemia)®® @gwmalulagifalszauaud1faednegalunismdnsumnuesninzanfiulam lnasn
TasTulang 21 gananeen Auudasiiias 2 gamieuautnf?” winanimasasiianasecldioandiazinunldinmas

T ¥ o o A = P = = D , v o
LLmﬂﬂ@QqLﬂuﬂq')@qﬂﬁyw@q“uﬂ@ﬂuﬂq?@juﬂHﬂqﬂ@quueﬂuiﬂimqqﬂL‘WENLLV’] “TNEIRAINIT” »Lﬂ@; “ﬂqj\LLﬂﬂmuLﬁﬁl"
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ABunlutu

Ex vivo

t.'vg :J/- ! \ \ /
® ¢

> Cell are collected,

/ = edited and re- Y Viral delivery

(\./’ s S infused in the . ﬁ

patient’s system

\ ® % 7/ CRISPR/Cas
~ Q @ (+HR template)

@@ A

In vivo

Non-viral delivery

Source: Reprinted from Revolutionizing in vivo therapy with CRISPR/Cas genome editing: Breakthroughs, opportunities and challenges, by A. Macarrén Palacios et al., 2024,
Frontiers in Genome Editing.

u@nmnﬁﬁqmmmﬂizqﬂm"‘l,%mﬂ‘iuimﬁ CRISPR-Cas9 ﬁaﬂmLﬁ'ﬂﬂgﬂmﬂ@i’m:%mmﬁuﬁﬂoﬁ”ﬁw v 1
adtnznyanldlunisdgninagsanianyee Tneludasiull 2568 dinemensuazenanss (FDA) deydmluuFem
United Therapeutics Waz eGenesis L?'umiwm@mﬂqﬂmﬂiwgﬁmLuJmﬁuﬁqnﬁﬂuﬁﬂqg‘iiﬂimw:@mﬁm28/ azviaud
AuAnautiaasmalulagl CRISPR-Cas9 ﬁﬁudﬂL'ﬂuﬂizm@'ﬂm‘lmmmmﬂwﬁﬁuwLmzmmﬁ‘lﬂjﬁmmmimmLLﬂau

CTRCTR] a

adenzluanAmn

25/ CRISPR-B: ne Editing Market Siz Hit USD 13.39 Billion by 2034 | Precedence Research

26/ News: The L. From th ne-Editing Clinical Trials (Febr: 2025) | CRISPR Medicine News

27/ Japanese scientists delete extra chromosome behind Down syndrome using CRISPR | The Business Standard

28/ FDA greenlights first clinical trials for genetically modified pig kidney transplants in humans | American Kidney Fund

Tech Trends 2026 glandoosu:uazgivdiu

12


https://www.precedenceresearch.com/crispr-based-gene-editing-market
https://crisprmedicinenews.com/news/the-latest-updates-from-the-gene-editing-clinical-trials-february-2025/
https://www.tbsnews.net/science/japanese-scientists-delete-extra-chromosome-behind-down-syndrome-using-crispr-1198566
https://www.kidneyfund.org/article/fda-greenlights-first-clinical-trials-genetically-modified-pig-kidney-transplants-humans

6 GLP-1 Anundslusilunissnunlsanieanag

g lungu GLP-1 Vidodelfudn Glucagon-Like Peptide-1 Receptor Agonists naslaiumnugaulaatteauinly
MNNTUNNETAIUI UL ST A NLA T AN D LummnmmnmqmmvaﬂmwLmﬂmﬂmmﬂummﬂwﬁinumu”l,ﬁ”’ Imeriasan
mifrmmu‘lm‘zuuﬂi:mmqunmmmumwLﬂu@.uﬂnmqm?muamwmﬂ Laziinss AL TanTluanes Ataessing
answedaulady ndlaudanis wiselladu Bniadilaedalawefiaaunsnlduntidasussmannisaasisasian
Wesanndoaannisazantedllsiivesluaeediunn (Amyloid-g) wazldsiunig (Tau) Tadu “seelsAndn” (Hallmarks) sne

v dl 1 i o al 1 d’l 2% 1 o "/ 1 Y Yo = aa dé’
nManNszRuNsELaUNIiaeaatsuarinanllsfiunanteananasesliag luseauini” denaligisadannwiinnau
TildiNeauAdsyAutlszansannismilenluefmn

riewwiiil en GLP-1 gmimfl’le‘Lﬁﬂmuqmzﬁuﬁ’]m@hlﬁﬂmmm@l’ﬂqame’mmﬁmﬁ 2 lunén amidedanan
AmeENe N TLAzYN WBNLAY s'?j'quuaﬁqmmmm GLP-1 fuunliinaenasaetnegniis Tag Grand View Research
Aannsafinlull 2573 natnen GLP-1 azliyarngelis 156.7 fiuduneaanfansy an 70.1 Wudumeaansaniglull 2568
visaiRulnadnianas 17.4 deil (CAGR)™

AN 8

AnnRalnfaasdldsivazluaagsiuniuazldsfum

beta-amyloid plaques

tau tgles

Source: Reprinted from Selenium-containing compounds: A new hope for innovative treatments in Alzheimer’s disease and Parkinson’s disease, by P. Pyka, 2024,
Drug Discovery Today, 29(8), 104062.

29/ GLP-1 Receptor Agonists: A New Treatment in Parkinson’s Disease | MDPI

30/ All GLP-1 Agonists Should, Theoretically, Cure Alzheimer's Dementia but Dulaglutide Might Be More Effective Than the Others | MDPI
31/ The mechanism and efficacy of GLP-1 receptor agonists in the treatment of Alzheimer's disease | PubMed Central

32/ GLP-1 Receptor Agonist Market Size & Share Report, 2030 | Grand View Research
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https://www.mdpi.com/1422-0067/25/7/3812
https://www.mdpi.com/2077-0383/13/13/3729
https://pmc.ncbi.nlm.nih.gov/articles/PMC9714676/#B2
https://www.grandviewresearch.com/industry-analysis/glp-1-receptor-agonist-market
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Tanfaam@oyiunisfsunlasan ngienniAiguussiuy Geuwanieanisiudledunisiasuutlasanim
e nAdsznaume 2 wwannaan Taur (1) nasaanisilaesfaFeunszan (Mitigation) 1w nsldwaseunyuidan uay
nasndufingmsusulaeenles (CO,) anunasitass way (2) nsdiudalietlulanfifawiu (Adaptation) L1y
o o A, 9y c 1 euw = = \ oA a . &
maiausruuluenandan Wnyedegedals Tnefinalulag vl Mihfaaiwsellil

7 CcuUs mssgitlnang Net Zero

wiisssngnAasliszuugadu CO, anussannialudaies usitiunm Co, ilinauatinmaisanianssalulanga
aqiiugesuyediiuindnanannIneessuLAing1n anhugnsimuwinalulaginsanay msldus=lagd uaz
n1sANLALANSUaY (Carbon Capture, Utilization and Storage: CCUS) daiflunissnaufing CO, Aunaaniinlnamss
Tnaannzangaavnssumin 1w nsuanuiiwus wan uazansiall antuasin il lddselomnd wu drhls@andainas
o J ¥ A o =3 rva A ' ?’I o AQII v
wazdannaaie visannifiulilaaure luunasidununaudn

NN 9

ngeuIun1g CCUS

] R Use
L I. Using captured CO, as an input
11 [ rﬁ_- /R o feedstock to create products
oo =L OO O or services.
(AR =
[=T=[=] —{ an _g _
N Shorsge
l Permanently storing CO, in
1 underground geological
Capture Transport or
Capturing CO, from fossil or Moving compressed CO, by ship or
biomass-fuelled power stations, industrial pipeline from the point of capture to
facilities, or directly from the air. the point of use or storage.
v

Source: [EA

nsthnelulad cous snldiazlemBluvaliufulnegssiaiiias ladagyaan IEA wudn lull 2568 Tazenns
CcCUS vialananansnsndu CO, ¢ 50.9 MICO,eq® retl uaziilamaiisduiilu 450.5 MICO,eq (9 i) Ll 2579% uaz
483yaaTn Markets and Markets AMATI3AAIAAIA CCUS vnlanaziulmaiefenas 25 setl (CAGR) a1 5.82 Wudnu
naanfaviglull 2568 azifiaduidly 17.75 Wudhuneannfaviy Tull 2573

amiudlszmalng Jlasens CCUS 1w tassnisinifiu CO, Munasinasssnaflug1alng tne PTTEP® uay
TasansAnenisilaeu co, angaamnasnlssliindumniues Tng EGATY uansliiliuiapanuneneuiiazussg
Whunnenistasspisuangnaiiueuel (Net Zero Emissions) fanriudszananian

33/ lannzlasansfiGusifiunisuda

34/ CCUS Projects Explorer | IEA
35/ Carbon Capture, Utilization, and Storage Market | Markets and Markets

36/ Unn.ae. 1Huntilnzanig CCs wisusnlulnefiunasaniineg avfuiayulmang Net Zero 9astlszing | PTTEP

37/ a1t - nvle. $sddeuldsufinsefusulanenlasannlssviniwamuns sjsiniflanesinaisiiy | EGAT, CCUS TRM | NSTDA
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https://www.iea.org/data-and-statistics/data-tools/ccus-projects-explorer
https://www.marketsandmarkets.com/Market-Reports/carbon-capture-utilization-storage-market-151234843.html?gad_source=1&gad_campaignid=23242239091&gclid=CjwKCAiA_orJBhBNEiwABkdmjPYxFDS7qMcYdqGwIFqJbR_0OVdImPclfAah9Dkx6dVcmZIp2NTOjhoCySoQAvD_BwE
https://www.pttep.com/th/newsroom/press-releases/1083/%E0%B8%9B%E0%B8%95%E0%B8%97%E0%B8%AA%E0%B8%9C-%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3-ccs-%E0%B9%81%E0%B8%AB%E0%B9%88%E0%B8%87%E0%B9%81%E0%B8%A3%E0%B8%81%E0%B9%83%E0%B8%99%E0%B9%84%E0%B8%97%E0%B8%A2%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B9%81%E0%B8%AB%E0%B8%A5%E0%B9%88%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%97%E0%B8%B4%E0%B8%95%E0%B8%A2%E0%B9%8C-%E0%B8%AA%E0%B8%99%E0%B8%B1%E0%B8%9A%E0%B8%AA%E0%B8%99%E0%B8%B8%E0%B8%99%E0%B9%80%E0%B8%9B%E0%B9%89%E0%B8%B2%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2-net-zero-%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%97%E0%B8%A8
https://www.egat.co.th/home/20230325-pre02/

8 szuu Osmotic Power uaRWAINUIWANA NHMERNTALNTTUNNA

TR WA UYWAY (Renewable energy) i luumsna g fidaeaannsfenngsauann
Waata Inedumaarnfisaannugseniing ax 1 mwmﬂu’l,mwnw Tauiasmayns®® tae Coherent Market Insights AR
NYAAINAIATINAINUAMNNUIANNT (Ocean Power) auiaEuan 1.37 wuduneaanfaniglull 2568 1y 4.83 Wudm
maaafaniglul 2575 vidaiAuTnieAeiatay 19.7 siatl (CAGR)®

wiklunguNEILIgRITinURaes Ae maenAnlwiwasaasluda (Osmotic Power) v3adndaviis
AanaenuALnGY (Blue Energy) %’\‘1Lflummam”LWV’\hﬁ'mFTﬁﬂmﬂgmid'afam‘llu?nm (Osmosis)*” i aauaziuduan
WA 9TNTNR FaniuifeidentuiiimnunIngantg nenar NG 2 guuvy 18un (1) Pressure Retarded Osmosis
(PRO)*" uax (2) Reverse Electrodialysis (RED)*?
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nsuaR W wasaaaludauwuy PRO (418) waswuy RED (297)
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Source: UN Climate Technology Centre & Network

Osmotic Power ﬁqmwiuﬁdwanskuﬁiﬂa:mqmé'ﬂuﬁfﬂﬂ uazgnansanaalnirlagsana e dlauy
mewmmwmumu@uj 1R8N NANN AN LA AR AT TLHIUANIA LA Z AN NN ANNNNGN AT ad]
Fnanwiazidanlaaiussuutiniain neanunsadessnduanuieuluin saufunisdlums sdsnuazenadmsu
WEhathniwieuiisedmyialueunag

aqiis glauaziedadinzanswimun Osmotic Power Vialuszaznagauuwazingaimuw dendiae danting
TasansNdnAty An Sweetch Energy 13mdnyaansuAatauilnlssunaninsasuanininanaluda (Osmotic generators)
ATuI AR UNGHN1AN 2568 WAy SaltPower UFENATyRnusfnitaumilunsimuwidedendlinuseanuias

wazussAungedmiunsuan Iiuuy PRO il 2567

38/ AenasnuyuRawngduuuiifiaiuanimas lusmanmns i wawwindu-itas (Tidal Energy) WA 1AL (Wave Energy)
NAWIUANANUUANFNTDIGUNN T MELR (Ocean Thermal Energy Conversion: OTEC) uaglnimasaealsda (Salinity Gradient Energy/Osmotic Power)

39/ Ocean Power Market Size, Trends & YoY Growth Rate, 2025-2032 | Coherent Market Insights

40/ n3eealida (Osmosis) Aansunsluianazeswastiuiiieidantiy (Semipermeable membrane) aniFansilanududusindilldagend
41/ dunszuaunsmhanaziadeniithuidutedendwllgetaiviiy fafledafuiduanududuanasuazanuiugedn
azfausssulivauluiaienannszualuin

42/ ilunszusunisiiended jisenwiniadl (Electrochemical reaction) flazifintilavhAnuaziniAn i uwiudedentumateduiienda i
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https://www.coherentmarketinsights.com/industry-reports/ocean-power-market
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9 Elastocalorics mﬂTuTaﬂmmm'i'auLmzmmmmmﬂm

Elastocalorics %3a “inalulagivihanusauuazifiuntaussiauazusainaaasdan’ Wunalulagdvhaau
FauLALEULLUANTIUEARILTS (Solid-stated heating and cooling) fianansadnanunuimatuladidiviusyumlsy
pMALLLAAE HVACY Rldaasmaaiiluinanuidu ImﬂwlﬂTuTaﬁ’Lmiﬁ‘L%’ﬂix‘imﬂmﬂﬂmﬂgmszﬂ Elastocaloric
effect™ mﬂqmm‘iammwﬁmﬁ%ﬂ@iﬂﬂmm?@mmzmmLﬁu@ﬂﬂmLﬁ"aqnﬁﬂu’ﬁm@ﬂﬂﬁﬂﬂdﬂmﬁmjgﬂLﬁu

1Y v 1
Elastrocalorics HamsudAtypaiiuszuulivainiadiniuanasnsiegluanimeiniagadn 1hesaingaIunsm
o al 9/2’/ % < 2’/ 1 =< = da’ =2 £ o dl v o 1 = o
Yugnunnilivifauuazidu faust 5 09 47.5 asrnades wananil fawdfasdundeusendsulninduisaiussuy
suanmeialy wildwasudeandussiduinsiudwsdasninnd

AINA 11

> ' . @ a < o
m'azmqﬂn'a‘rﬁ Elastocalorics AUIALAN u,m'qmnu%"au-l,ﬂui'aummmmmxmmu

U

Heat source Heat sink

Temperature (°C)

Source: National Library of Medicine, The Hong Kong University of Science and Technology

1laq1iu Elastocalorics 'ag”luszwi'mmsﬁ”&um"lﬁ'ﬁ’mm‘lﬁ'mi’mrfi'aLﬁmuazsm%'uﬁuﬁﬁn'i'wﬁu Tnaiile
siull 2568 1in39aann Hong Kong University of Science and Technology (HKUST)* dszgumanudnifaluniswmunssuy
yhpasiiudag Elastocalorics frassumavhanilusziuiladasldidunfousnaaatan Tnaausnangunginie T
NARBIIUIA 2.7 Qﬂmﬂrﬁumﬁﬂlqé?\i'a%inmqLL'%’Q’luq@ui*'au”l,r}’f'afjmqmL?QLL@:mﬁm vadslildesfihadeunszanuas 14
wEsw wasslisiudeinanmilasiaunludmndadlueuian tan NMSC AR ARIAANAYE Elastocalorics Ay
Wiaviuann 82.2 druneaanianiglul 2568 iy 356.5 Auseaanfauigluil 2573 vseiRvlnieanienaz 34.1 sedl
(CAGR)*"

43/ Heating, Ventilation and Air Conditioning: HVAC

44/ mshidaniasugamgRitiegniaviietiuda nefasnnswasumanialuianuuudeunauls

45/ Ener: vings Potential and RD&D nities for Non-Vapor-Compression HVAC Technologies | U.S. Department of Energy
46/ HKUST Devel World's First Kilowatt-Scale El: loric Green ling Devi The Hong Kong University of Scien nd Technol
47/ The El lorics Market Share Analysis | 2025-2! | NMSC

Tech Trends 2026 Flandoasg:ua:gvdu |16


https://www.energy.gov/sites/prod/files/2014/03/f12/Non-Vapor%20Compression%20HVAC%20Report.pdf
https://hkust.edu.hk/news/hkust-develops-worlds-first-kilowatt-scale-elastocaloric-green-cooling-device
https://www.nextmsc.com/report/elastocalorics-market-3556
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walulagepluindsdaeduinaenlilanieliggpdaasusuasdsiugaau Tnamaluladna 4 nguasd

LNLWRENIZAUAMNNIRIRE AW uaziiwigaaunssnlfiasyinamindangnsos

v
o

Lﬁ@ﬁ@ﬂi‘ﬂﬁ"ﬁlﬂgﬂluﬂ’WW?QM‘H@Nﬂ 2568 yarnaauaznisiuinsasmalulating 9 walulads azfeulsr
LﬁuﬁqLLmTﬂfﬂu@mamzwumqLﬂiﬂgﬁ@ﬁ"f;‘lﬁ@ﬂ Fagnunrnurisaanidu 4 dnwous T4 (1) NANKNANTENLIFY
(High-Impact Leader) Usznausae wmalulagirzadng 6G wmaluladl Agentic Al wmalulagl Physical Al uae
waluladl CCUS %aluﬁ%gﬁu Lwia:mﬂh‘lﬁ@ﬂﬁg@mmmm%‘mnmﬂwﬁw 5-9 fiuduneaanTansy uaziiulngs
ninfeeay 20 siall (2) nqauinluwsidulansa (Emerging Accelerator) Usynausaamalulad SLM uazmalulad

Elastocalorics #4ifiulnganinfasas 20 satlidufennu usyadnainludaqiudadaudiasn nanape deand 1

wudunasanfaniy (3) naudulnfuasdiauinlual (Established Giant) lduniinalulat GLP-1 %aﬂﬂﬂuﬁ
H@ﬁmmm%‘lﬁ@mpmnﬁa 7 uﬁluﬁﬁumamfwﬁ waziiulnfludaefesas 15-20 sell waz (4) nauLauls
Aingun (Steady Performer) Usznaumaeamaluladl CRISPR wazszuy Osmotic Power %QLLﬁHammmm%Taﬂu
flaqiiuazdeassngd 5 Wuduwieny uiffinmaduiraiiauelugasgesas 10-20 sefl

FqungeAinesdngn 5 dsaanil maluladl Agentic Al way Physical Al 39u%13 CCUS waziezating 6G lu
NANHANITNLEY (High-Impact Leader) avilyaAniinautlszano 3-5 win Aaiinanaiasegiangs malulagivani
Avauiiulndunguuanseniigeann (Very High-lmpact Leader) Tuil 2573 Nilyarnagflugag 15-40 Wusunaaans

anig uananil wmaluladl CRISPR Aidauilaniutindnfvestufiazlifuanufisniiniu uazazdneanngs
wulnasinase (Steady Performer) unagilunguiinfifiulndiung (Steady Leader) Tnaaindnsarinainsialan
284 CRISPR lull 2573 azatjiisnn 8 fuduneaanfansy

DINA 12

NANTENULLAZNISLAUIAARWNALWLAE

Forecast CAGR
2025-2030

® 2025 estimc

® 2030 estima

Agentic Al Agentic Al*

40% * — s @

Elastocalorics . .
35% Physical Al Physical Al

pe e — @
30% SLm
® [ ]
CCcus ccus*
o, _
25% o . ® °
6G 6G*
0% ° ® GLP-1 for all applications
Ocean Power ® L]

15% CRISPR CRISPR*

e —r @

10%

5%

0%
5 10 70 160

Estimated Global Market Value (Billion USD)

Source: Krungsri Research Analysis
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uanaInil nansenuasvresmalulatusasdsauediuladedAnydnilsznimuils tupe szazinan
walulatiazgnihanldludannaias (Wide-Scale Commercialization) tneddtngerinesdn ludn 1-2 Tdnannn
wiAlulad Al galusi (Agentic Al, Physical Al uag SLM) azideiransulasuwilassaynniagsiaatienn
TneanizniasiAng W«:wmﬁmmﬂmwmuﬂi”@mmwmimLummm”mimmimm‘lmmumnmﬂm Al g
Anmziayaidan pmasuanuidns deasuazlsisnegnATuLLIaNTZLARR AAEAAUTRILKA ASITAY
13n13tudle naliiAnnisaieszuusuansiayaaiauaznaLaueausenIsgnA maiF daenainnie

v = y y - I S - ad
s11A9UAY 93w AvsAdalanialunislidsslamiannmalulatinguil Insisadnwuaznasaniinalulatiiun
MinainanulsiBeulunsudeii widasalszgnaldmalulatiatineiiasasssnacugiull o

Awdiily 3-5 Tdremin welulad@anwiidasanssausunisuwns (CRISPR-Cas9 uaz GLP-1
dusumsinenlsanesuas) iasiiunuvluwanasmsunndfidaaunnniy WATRIAENHANIENLAREINA
Iugmmmimﬁluj fiRtadas wu mmmLﬂ'?;mﬁw’?@qﬂﬂmimiLwaﬂrm%‘lummﬁ‘lmﬁu 13N197UAgRLATATIA
FUNTWITNRUGNTIN ﬂi:r‘fuqmﬂww‘?‘i“ﬁmmimqqﬁuﬁqmmmﬁﬂmmlﬁﬂﬂ?:ﬁ’u gninelsAlanzyARS

Tugasanifaaiu tiadne 6G uazmatulad cCUS urasgnihanldludawndigdasnaufnsa
Tpadnazidunasesldisiadng 66 lusssialdlud 2571 usazaenansldenludondaediu 2573 Geaiu
Im‘mmawumummmwm@Lﬂ@ﬂmnma‘mmuu@wmimLuuﬁa‘m viw ndssguiugAmiagnandiulalaunss
AR FhganssuTersuanulanululaniafieusis mmzisietnsdeseanunaniudedeyalfiSannto lu
anzideaiu waluladiternudeduuazndenuazainesing CCUS azlunumunniuiteanninlsesansuauly
anf1MNITNFNe] aenaugilassy Tneaziunuila “usedy” ‘ﬁmﬂlﬁmﬂ“niu,@zﬂa‘zmﬂmmmmiqtﬂmmmﬁqu
ESG 1o

uananil luandszanm 5-10 U walulagigaluaidl “@ausiuas” aenaszul Osmotic Power INAR
wasnulWihanumayns uazimalulaginasauazann Elastocalorics azisNuanIAn e winsiasuazy
1 v a a v 1 s
AawnsaIaT liiiamslssanaldludanditdlussazenqnoeidunu
2NN 13

panssnuradnAlulagiiaingnisidanudawi e

Market Impact (USD Bn)
25
6G &

20

15

CCus
Agentic Al
Physical Al
10 4 GLP-1 for brain applications
y
CRISPR 0
L 4
5 Ocean Power
®
SQLM Elastocalorics
o ®
2026 2027 2028 2029 2030 2035

Commercialization Timeline (Year)

Source: Krungsri Research Analysis



Ui WeRansaiawnliinaesnansznuwazniiuinvesmalulad (Market Impact and Growth of
Technology) wazszazaanaziianldlu@anadiae (Commercialization Timeline) walulatings High-Impact
Leaders glpaiilu “Huin” Aaieyarinaiaialangegqn lnaanizimatulagilungs Next-Generation Al A9

oo B0 o - oo o v
WSRNNFANI LUAIUAUIANANTENLUAZIIAT Wazaziilunszudauanazduiafaunsidasuunilaads
iasegnauazdinalanlussasiiaanlng

o :l/ o j ] = = % o = % 1 1

sadi luduinanadauaspassranaaniansunatulag Al lusiusnee wu (1) amuluszuuuas
gunend (2) Wmwnyaans WRineensldeu Al (Al Literacy) saudeimunvinseiidugaudsnesuysdacugiull
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