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Industry 5.0
Personalisation

Industry 3.0
Automation

Industry 1.0
Mechanisation

Automated Production
duc 1o rise of clectronics,
leading to  increase in
productivity and
efficiency and reducing
the demand of manual
__ " lubour.

Interdependence  of
man  and  machine
through  cognitive
compuling and
human  inelligence.
Mass  customization
and personalization,

Introduction of steam
powered industrial
production  cgupments
leading w  rise  of
extile, iron and coal
mining industries.
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Industry 4.0
Digitisation

1XF MASEH (7| A3, 18CEHE~19CE e

° %7' 7| 4 bS E / -QI'Dl'Ol' A-I XI‘ = using  cleciricity  and

assembly lines, creation of
new jobs and improvement

v 2%} M °*'§(117|2} 19CE 1 ~20CX) T s
- ST, HAV[H ) ST E: 26%

v 3% LR E (RS =], 20cF

« NS, ARE / 88E:33%

Use of cyber physical systems
to comnect the devices for
further  automation  and  data
colleetion,  improved  supply
chain and customization

60 000

50 000
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v AZ|=dd: Ol dM-EE Ol - UM =F O|42| AS0f|M dEa}t EFo| =317t 7ts

Environmental Kuznets Curve

The higher income level,
The more polluted environment

Environmanial dnglaﬂnbnn

Turning point

Per capita incomea

Kuznets Curve

/j The higher income level,
The cleaner environment
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Global Fossil CO, Emissions

40 Gt
coz 2010-19 Projection 2024
+0.9%/yr 37.4 Gt CO,
A 0.8% (-0.3% 10 1.9%)
35 1
2000-09
2 2.8 + COVID-19
« Global pandemic
e v 57
1990-99 financial
+1.0%/yr crisis
25 4 A AN
20 » Dissolution of
Soviet Union
vs3

1990 1995 2000 2005 2010 2015 2020 2024

projected
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Kyoto Protocol (,0?1\ (‘\Q\V\

1993 UWHFCCC created

1397 Kyoto Protocol Ratified 2015 Paris Cimate Treaty

14 Léma Convention
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GLOBAL NET ZERO COVERAGE

EMISSIONS

GDP (PPP) POPULATION

XIZ: Net Zero Tracker

> 2050 EtAFE AILIZ| L

v 1X} NDC(2030E 77t X| 40%
=) = 9 CoP26(2021)
Of| A

v 2Kt NDC(2035E 77FX| 65%(?)
4x) Mz oE

o 20243 HXY 14771 =77} EtATE M A
- =8 HE: O&E 20504
> = 20604
> Ol&E: 20704
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Sources of our CO2 emissions by sectors

Human sowrces of carbon dicxide Carbon dioxide emissions from fossil fuel combustion
10%

ElectriciTy
& hiesul
gEnealion

W Fossl basl idas Ieebusired s peter
O3 Emiezlane fram Fuel Combuction (2002),
B Land Lo ekl
B La Quird, C o2 al. [2003} Ine Frakisrial Erc gy SEency. e
Lhanges The global earban budget 18I8-3011 W Dihesd
Irduisiy il
fogr=rit

=
CAN WE PHASE OUT FUSSll FUELS?
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Data from the BP Energy Outlook

> MM A 2}AdojjL X|AH|ZF: 11,656mTOE (2022)
v MATIA: 3,298MTOE; M7 4,592mTOE; M El: 3,765mTOE

> 205077t X| 22 =% (2025.10.30 7|=): 9,193

-

= 2050AMX] OHY 1m toe+2| 2FMO|HX|E FEFA0| L X| = CHA|SHOF

EASE 7S

« Imtoe = 1 nuclear plant or 2 2,000712| S E &l or 2F 4E4TL7} 9|
Ef F<r ff 2

<« O|HX|=2 7= 0|11d

Natural gas use in NZE scenario vs 2022 Oil use in NZE scenario vs 2022 Coal use in NZE scenario vs 2022
100% ~ 100% 100%
N
80% Y 80% 80%
60% \\\ 60% 60%
40% N 40% 40%
20% B R e S 20%
0% | asespeccomoptTTTTT 0% 0% Lo
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050

Total oil use - all abated by 2050

Total natural gas use - all abated by 2050 Total coal use - all abated by 2050
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Wind: System LCOE

. (profile casts ealy) bbb
' Integration
-
costs
m— System LCOE (profile costs only)
wnnnnes LCOE Generation
= Overproduction costs > costs
1 DI = E-I I FLH reduction costs
I Backup costs
ol I cneration costs. )
5 10 15 20 25 30 35 40
Final electricity share of Wind (%)
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발표자 노트
프레젠테이션 노트
재생에너지 비중이 20% 이상에서 시스템비용이 발전비용을 초과
오히려 획기적 기술개발이 없는 한, 증가할 전망
ESS 투자비 16.8조원 (제주일보 2024년 8월 11일)
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H, &<k 50~60 kgH,/=(H,-DRI 7|&); T 7[&d ©=: 50 kWh/kgH,(PEM/SOEC S ZFX):
EAF ™ &: 400~600 kWh/t — 500 kWh/t 7+
KM O| L X| O] & (CF): EHYE 17%, SAEZE 25%, SHAEE 45%, 22 30% - (=L oA BHH)

H2 +8: 185~2222 E/H(=50~60 kgH,/E x 37HW2E ZAF TZH ML
H7|: 148~166 TWh/'d(=185-222%2F E/id x(50,000kWh/E + (400~600)kWh/E))

XN of| LA X].

Ef 2 100~111GW(=(148~166TWh/'H) = (365x24x0.17))
SMEH: 68~76GW(=(148~166TWh/'H)+(365x24x0.25))
S| A ER: 37~42GW(=(148~166TWh/'H)+(365%x24x0.45))

X X (2023E & 7|F) EfYE, &8 AH| B2 28.0GW(E Y&, 2.2GW(EH)
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— XX T2k (material-intensive) 0f| L X| A]AE!
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HUHXIE=Z JXM =8 571 FLH(EA, 2040)
Lithium: 4,200%, Graphite: 2,500%; Nickel: 1,900%;
Rare earth: 700%
HUHXEEZ2| =AY BRrE2 M 10%-20%01| A
50%-70%77HX| 57+ Y
AKX 7+ =—'.=§ £5
IMFE =8 &= 7142 &2 9diig 2|1F
(historical peaks)oﬂ O|F T¢

L- O
22 7420 2 QNS O|L{X|H|E Ot ofL|a}
TAE Jh2 Muto] Y2 Fof Bhy oIS o| M

XEH 7|-'—)\'|

Share of All Uses

100% —

80% —

60% —

40% —

20% —

Transition Goal

2020 2040

2020 2040 2020 2040

2020 2040

2020 2040

Lithium Cobalt Nickel Copper Rare earths
Source: IEA, “The Role of Critical Minerals in Clean Energy Transitions,” 2021
percentage Average Annual Contribution to Inflation in 2022-2024 from percentage
points LinearIncreases in Carbon Price to $100fon by 2030 paints
0.35 - r 0.35
0.30 1 mCas mOil =Coal r 030
0.25 + 0.25
0.20 0.20
0.15 0.15
0.10 010
0.05 0.05
Headline Core Headline Core Headline Core Headlina Core
Us (PCE) Canada (CP1) Germany (CP1) China (CP1)
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> M2 ElAZEl AICHo| s Al 0f L4 X] Clean, Reliable, and Cost-Effective
‘/ _?_ ELl.i 0_” Lﬂ X| — E}i% Eé]l _f_ EI_I. Cost-Effectiveness
v SHHSZ W oHX] - XYoL X2 H|E, 2S04 = 4 )
I:”' = X'” -LH 7:| High Energy Density @ ‘,“'\: Energy Independence
\/ 1 9 56 Irj Ol :|CI>_— 7-I —O—l 70 l|—_'=| % o|_|- E-)I &! QE A"R — XI_ §|_|-_j—|ﬁEl _CT)'_ a E{g‘l’zgk?ility and Baseload @ </ 6 }Nﬁ&ﬁ?ﬂ%ﬂi Industrial
%I- _E_X-I a esearch and Innovation

| O-" H | le_ &! X|-'|Q|' E % Clean Energy Source @@

Lifecycle of greenhouse gas emission intensity of electricity generation method

Cs

Az =8| AEME

Lignite Coal Oil Natural Solar Biomass Nuclear Hydroelectric Wind
gas PV

1600
woo | Average emission intensity X2 O|LIX|RE LM 27t ool kg
Jl T T Range between studies )
a 1200 icli69 e ' SIX}24 54+
a § 1000 4 : . : s L o ‘
£9 ! 848 T -
SS M0 Tt s - B 1 HSLHOATIA 126
5{% 600 4 - - o . J:.5(:PO: ...... o . & (LNG) =
400 4 - : I i e R iz
200 - : T ) ‘ XL 264 2
(**.5 B & 2 % )
ol e oL A s J

Gyamfi et al, 2020, Journal of Energy,
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발표자 노트
프레젠테이션 노트
영화 Nuclear Now의 감독 Oliver Stone

“원전은 하나의 선택지가 아니라 유일한 선택지다.”


| Z & | "the only carbon-free, scalable
energy source that's available 24
hours a day. Nuclear energy, in terms
| of an overall safety record, is better
'4 than other energy“Bill Gates in 2018

HHO0| o X of| Z*0|C}

"The SMR is ultra safe,
ultra clean, and very low
cost.” D. Trump 2025

“We're getting it all wrong, and in
the face of climate change,
nuclear isn’t only an option — it's
the only option.” Olver Stone

“would remain a pillar of the
French energy mix for decades to
come". Emmanuel Macron,
President of France In December
2020

‘| believe that nuclear power
can play a role in the countries
where it is accepted to address
both energy security and
climate.” Fatih Birol, IEA

. Secretary

"With President Trump's leadership,
the United States is ushering in a
true nuclear renaissance “ Energy
Secretary Chris Wright, 2025
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발표자 노트
프레젠테이션 노트
”The SMR is ultra safe, ultra clean, and very low cost.“ D. Trump 2025
“would remain a pillar of the French energy mix for decades to come". Emmanuel Macron, President of France In December 2020

영화감독
《뉴클리어 나우(Nuclear Now) 》는 올리버 스톤 이 감독하고 공동 집필한2022년 미국 다큐멘터리 영화 입니다 . 이 영화는 원자력 에너지가 기후 변화에 대처하는 데 필요한 해결책이라고 주장합니다.
스톤은 재활용, 전기 자동차, 친환경 제품 소비가 중산층 시민들이 기분을 좋게 만들려는 시도일 뿐, 기후에 실질적인 변화를 가져오지는 못할 것이라고 주장합니다. 각본가들은 반핵 운동 이 핵 에너지를 핵무기 와 동일시하여 이 에너지 형태에 대한 원초적인 두려움을 조장한다고 비난합니다.
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> AINE 2 833 1Y
v' Fortune Business Insights
2024'4~2032'd 7|2t T 7.6Hf HE(HEH T 29.2%)

$233B(2024) 1 $1,771B(2032)

v’ Precedence Research, 7HL}ICH
2025 ~ 2034'd 7|7t T obl HAE(HE T 19.2% A%

$757B(2F 1033X &, 2025) 1t $3,680B(2F 5020=
ARTIFICIAL INTELLIGENCE

MARKET oo

Artificial Intelligence
0 $294.16

Billion
$233.46

Billion !

BY COMPONENT
ware

INDUSTRY
DEVELOPMENT

BY ENTERPRISE TYPE
La

NORTH AMERICA

$76.89
Billion

2024

H, 2034'H)

Precedence  Artificial Intelligence (Al) Market Size 2024 to 2034 (USD Billion)

RESEARCH

4000
$3,680.47

3500
$3,077.32
3000
$2,575.16
2500
$2,156.75
2000 $1,807.84
$1,516.64
1500 $1,273.42
$900. 0031 ,070.10
1040 5638 53 $757.58
500 ||\
0

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Source: https://www.precedenceresearch.com/artificial-intelligence-market
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> HMA GDP= AIE S8l 2030'A7X| 2F 14% 7t e MY
> Al ME71 = 2M(IMF)

Dl % 5 6% pt Al is predicted 1o increase
- JIEFMTIS (RS, 22, LT S): 4.7%pt il bl
o TE: 45%pt 5

= .
. B3 35%pt 14%:
* Al—l %%(Ol E E‘I 9' = El'XI I:) 3.1 %pt which is around

$15.7 trillion.

. XNAE HF:LEHZ—”M ZHLC|OF &): 2.8%pt
- ﬂyHE% OI=:I.2|. Mgl.

Y4 AP's Projected Impact on Global GDP (O™3) &= 10393 =71 Al 373 719 A%
Trillions of Dollars o

61 Gually 54

14+ B Time Saved ol

20 mPersonalzation

$10- Labar Productivty 3 4

§8- -

$6-

54. ) I l

$2+ 0.

f0 T T T T | T T | T T T T T o ZIepMEx 28 == MES HAEFH

00 2018 2019 2000 2001 2012 2023 024 005 0% W7 028 009 2030

Source: PwC, 1.5, Global Investors R}E‘_ IME. lgl{]}"_} Mﬁﬂ HI% Aﬂ?ﬂ“ MRLE' +ap -'ﬁll-l']]—- ?Hj
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Power Demand From Al Data Centers to Quadruple in 10 Years
Global data center power demand outiook by market
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All data centers combined use as much power
as some of the world's largest economies

€ Electricity is
Key input for deciding

Electricity demand 2023; thousands of terawatt-hours

China B
United States = whether a data center
incia | will be profitable 7
Data centers (2030e) -
Russia &
EVs (2030e) IEE
Japan Data centers already
" use more electricity
Brazil than France—and
Korea | @} demand may triple
by 2030
Canada
Germany

Data centers

France I I
T

Sources: International Energy Agency; Organization of the Petroleum Exporting
Countries; and IMF staff calculations. Note: Electricity demand for data centers
compares with that in biggest national users as of 2023. EVs = Electric vehicles. I M F

30



F!FITIFiUCIFlL INTELLIGENCE
THREATS TO
CLImATe CHANGE

o T
F
ﬂlé“‘ﬂ”- Eﬂﬁﬂ” A TCLIMATE
CHANGE SMART SOLUTIONS
FOR A CREENER EIILT:

KAIROS

NE
s

31



> AISA 27} HE NS EHT o X|.Hlo|E{MIE| Zofo| 2 Bl (172 EXH UE
el

— =
v/ 1A HAH| L[ OF O L X| =4 ;A | '—|0f01| 920 Eal FX}
- HOo|HHH HE 5 Al 2HE& QI Z2t0f 3609 H e
- U8 Sg= flet X =20 5609 =)
=

ohRlE HEY, "Al 30| FHRULL, "Rt OfFCh= ME, AL
BAr=E S 2&0lO0F otrt

¢

G 20NNs A ENERG‘ NNOVATION SU

)

XS

PENNW“MM \ ENERCY

32



< AIG|O|E{ MIE]

>
v

>

v

HE+0E HIHHXIZ S
=0ot7| o8| 2 O] &

a9 8
H[O|&dIE{ 7} ER o
¢ EE9 ey

12
b
i

Al HIO|E{ IE|2] M= 9 2} X' 40jL{X|2|

B Xzl

OIHMEHS M+ HEE << 4oL
X[(EfYEh MHsg HE=E

IO ME MH4-Q HEE: 7.1%((TACHH|)
B M3 HEE: 100%

-
A NYA[ZEO| T3 0|Lf, EfEo| =g
= 82 FHO| L[30|2 qYA|ZHd= ST

Power consumption (w)

1.68

L66 - -

164

162 - ..

L6 |
2

1.58

L.56

1.54
0

" 2 X0l iR ElR (et
et Bl0[E{7H EAIELITE,
**H| 1 21(2025-0° L 2EE

4| m212(2025-10-03): 312 LN 2ty ) 717 413191 By

Time (H)

—#— Average power consumption

Ficure 3: Average power consumption of the datacenter in past 5 days.

T ARITHE B3 ety

ooooo

) LR FAIZEO|H, EHQSE TS 0| 00A| 7|F FISHER 2 Ao|7h 2zt £ 90 00:00 ~ 01:202 NHXl=H

9-21): 212 IHEL SEE 87 71 3{a9] 452

33



=1

S E-

AIACHL] of L4 x| 9]

> Al 7|s9Ho = 7fA B =h|

v O|=0|M 2F 2007 7tA2 W™ Z2HETE HASF0 20, 2032E77HA| 2F 100GWH 22| 7FA
48 EF S/ EY

v HMA ZtAHE AE 2= AEA 42%% S7t5H0 2033 279 2{0f O|F ©T

US gas-fired power generation poised for growth in late 2020s
Natural gas capacity additions by year (GW)
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Global Gas Turbines Market
Size, by Technology, 2023-2033 (USD Billion)
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The Market will Grow

The Forecasted Market
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미국 중심의 서방 연합체제를 구축 
 중국 및 러시아에 대항하기 위해 미국 중심의 서방 연합 체제를 구축하여 동유럽, 중동, 아프라카, 동남아시아 등 신흥 시장을 대상으로 원전을 수출하는 전략을 적극 추진
※ 추가의정서: 핵개발이 의심스런 시설과 지역에 대한 국제원자력기구의 사찰을 사실상 무제한 허용
미국의 원전 수출 파트너가 될 수 있는 서방국가는 사실상 우리나라와 프랑스가 유일
한국 원전이 프랑스에 비해 월등하다는 사실은 UAE 수출과 체코 우선협상대상자 선정으로 입증 
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3.2 Financial support

1.1 Plant design technology

3.1 Political support

4.1 Costs

3.3 Diplomatic negotiation power
2.1 Front-end fuel cycle service

4.3 Supply chain

.2 Plant construction technology

5.1 Knowledge sharing

4.2 Organization of consortium

5.2 Training of personnel '_ 1 Nudear technology n

| 2. Nuclear fuel cycle
I 3. Governmental support
I 4. Commercial capability
| N 5. Technology transfer

1.3 Plant operation technology

2.2 Back-end fuel cycle service

5.3 Bilateral R&D cooperation

=]

005 0.1 0.15 0.2
Weighted value

Energy
Jonuary 201, Pages 157-

Modeling of nuclear power plant export
competitiveness and its implications: The
case of Korea

Seungkook Roh %, Jae Young Choi ® & B, Soon Heung Chang ©
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프레젠테이션 노트
금융의 도움 없이 큰 프로젝트를 수주하는 것은 사실상 불가능하다. 특히 다른 인프라 사업에 비해서 규모가 큰 원전 사업의 경우 금융의 역할은 더욱 크다. 
원전 수주에서 수출금융은 다른 분야보다 더 중요하다. 사업 규모가 워낙 큰데다 투자자금 회수 기간이 길기 때문이다. 게다가 최근엔 발전을 통한 수익으로 투자금을 회수하는 BOT(수익형 민자 사업) 방식의 사업이 늘고 있어 금융 지원의 필요성이 더욱 커지고 있다. 

UAE 정부에서는 162억 달러의 직접대출을 제공하였으며, 대주단(한국수출입은행, 미국수출입은행, Standard Chartered Bank, National Bank of Abu Dhabi,
HSBC, First Gulf Bank)의 대출 원리금 전액에 대해서도 보증
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