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Critics blame politics, ideology, and environmental 
idealism. The reality: greed, corruption, and scandal.
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Howard Neilson-Sewell, a Canadian nuclear industry veteran and advisor to the 
Barakah project. “South Korea was right on the cusp of taking over the world market.”  
Not anymore. 



Civilization Ignited by Fire 
(Energy Technology)
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The Fire that ignited civilization, the gift from Prometh



The Bigger Brains and Beyond

} Fire: the  first General 
Purpose Technology (GPT)d 
ci

} The Most Significant 
Application of Fire: Cooking
§ Broaden food bases 

dramatically – global 
presence

§ Cooked food made 
omnivores & bigger brains 
(thinking animals) 5



Advantages of Cooking
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열량 흡수율 변화
유인원들의 체중 대비 식사시간

침팬지들은 활동시간의 48%를 음식을 씹는데 사용하고 있는 반면에 인간은 4.7%



Bigger Brains

7



Version 1 of Wealth System

Techno-Physio-Social Co-Evolution in Hunter-
gathering

1. Technology: Fire
2. Physiology (Body): Bigger brain
3. Social Systems: 

} Global Presence (Economic System)
} From “Male and Female” to “Husband and Wife” 
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Energy and Industrial Revolution

Year 1750BC
(Babylon)

1800 1880s 1950 Today Near Future

Light Sesame Oil 
lamp

Tallow candle Kerosene 
lamp

Incandescent
light bulb

Compact 
fluorescent bulb

LED

Light Intensity
(lumen)

24 186 4,400 531,000 84,000,000 84,000,000

Price of Hourly 
Light (Hrs work)

50 Hours 6 Hours 15 Minutes 8 Seconds 0.5 Second Less than
0.1 Second
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William D. Nordihaus (1996)



Revolutions in The Big History of Mankind

Source: Fogel, 1999
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Source: DFKI



Singularity or Tipping Point?
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무엇이 불안하게 만들었나?



더 안전한 대한민국인가?
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Hysterical Environmentalist Claims in Modern History
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1. Population Bomb to Cause Global Famine
2. Climate Changes  will wipe out Entire Nations (by 

1975)
3. Ice Caps Will Melt Away
4. Natural Resources Depletion 
5. The Coming Ice Age
6. Air Pollution
7. Water Shortage
8. Chemicals
9. Nuclear Disasters



Very Apocalypse Now (1970)
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} "We have about five more years at the 
outside to do something," ecologist 
Kenneth Watt 

} Harvard biologist George Wald 
estimated that "civilization will end 
within 15 or 30 years unless 
immediate action is taken against 
problems facing mankind." 

} "We are in an environmental crisis 
which threatens the survival of this 
nation, and of the world as a suitable 
place of human habitation," wrote 
Washington University biologist Barry 
Commoner 

} New York Times editorial page warned, 
"Man must stop pollution and 
conserve his resources, not merely to 
enhance existence but to save the race 
from intolerable deterioration and 
possible extinction."



1989.6.29일AP의 UN  기후변화관련기사
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UNITED NATIONS — A senior U.N. environmental official says entire nations could 
be wiped off the face of the Earth by rising sea levels if the global warming trend 
is not reversed by the year 2000.

Coastal flooding and crop failures would create an exodus of “eco-refugees,” 
threatening political chaos, said Noel Brown, director of the New York office of the 
U.N. Environment Program, or UNEP.

He said governments have a 10-year window of opportunity to solve the 
greenhouse effect before it goes beyond human control.

As the warming melts polar icecaps, ocean levels will rise by up to three feet, enough 
to cover the Maldives and other flat island nations, Brown told the Associated Press in 
an interview on Wednesday.

Coastal regions will be inundated; one-sixth of Bangladesh could be flooded, 
displacing a fourth of its 90 million people. A fifth of Egypt’s arable land in the Nile 
Delta would be flooded, cutting off its food supply, according to a joint UNEP and U.S. 
Environmental Protection Agency study. . . .



다른종말론자들
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Al Gore warning in 2008 that the entire Arctic polar ice cap 
“may well be completely gone in five years,”

Alexandria Ocasio-Cortez asserting in January, 2019 that 
“the world is going to end in 12 years if we don’t address 
climate change,”
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l Al Gore said at a conference in 
2009 that a scientist predicted a 
“75 percent chance that the 
entire polar ice cap during 
some of the summer months 
could be completely ice free 
within five to seven years.”

l “A Farewell to Ice,” Peter 
Wadhams, predicted that polar 
ice in the Arctic would be gone 
by mid-decade.

l Between 2012 and 2016, Arctic 
ice increased from an average 
of 2.2 million square miles to 
3.3 million square 
miles, according to The 
Telegraph.



인간은 나쁜 소식에 잘 반응한다
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} 환경론자들은 끊임없이
종말론을 주장해 왔다.

} 언제나 과학적 연구를
내세웠다

} 그들의 종말론이나 비
관론은 언제나 틀려왔
다



이들을 왜 의심해야 하나?



환경은 정치적으로 갈라진 이슈
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그들은 자본주의(시장경제)를 부정
한다
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CAPX (2019.4.16)
Eudaimonia (2019.5.15) (2019.4.16)



A new quasi-religious cult
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} Declaration:We, the 
undersigned, declare our 
decision not to bear children 
due to the severity of the 
ecological crisis and the 
current inaction of governing 
forces in the face if this 
existential threat.
Insecurity of future, despair 
at our species’ relationship to 
our habitat and each other, 
channelling time into 
activism and rebellion, are 
all common motivations.



자본주의를 포기하라
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he school strike for climate movement



An Extreme Proposal
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환경론자들의 The Politics of limits
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} 인간은 자연과 구분된 존재
} 인간은 가해자이고 환경은 피

해자
} 부정적 동사는 인간에게 긍정

적 형용사는 자연에게

} Global Warming as evolution 
not pollusion

} 인간은 “stop”, “restrict, 
reverse, prevent regulate, 
constrain 의 대상 (사회주의, 
전체주의의 특성)

} “preserving nature”  
preserve, conserve clean air 
and water (경제개발에 반함)

} Economic growth is a cause not 
solution to ecological crisis.



환경근본주의자들은 수박이다
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} 종교적 (정치적) 신념

} 위장된 사회주의자들

} 이해집단



왜 계속 속는가?
유토피아 = 배부르게 먹
을 수 있는 세상

a utopian world on earth full 
of meal and pleasures

Waking up in the Land of Cockaigne (1567, Pieter Breugul)
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The Left and Environmentalism –
Enemies of Civilization
Until about the 1960s the political left 
never cared about environmentalism. 
Previously it was, if anything, more 
likely to be opposed to it. In fact, the 
command economies of the former 
communist bloc, i.e. the countries in 
which socialism had been realized to 
its full extent, were the worst 
polluters in all of human history. As 
an example, after German 
reunification air pollution in the 
former socialist GDR was found to 
be between 8 to 12 times higherthan
in West Germany.



사회주의자들이 공산화 몰락 후에 환경론
자가 되었다
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} This makes it quire ironic that environmentalism 
and the Left have found each other in the West, 
but the lefties evidently realized that concerns 
about the environment could be used to promote 
their anti-capitalist agenda. The merger deepened 
after the former sugar daddy of Western Marxists 
in Moscow suddenly expired. To their horror, 
even China decided that crony capitalism was to 
be preferred over Marxism, although it did of 
course retain many of the central planning 
features beloved by the authoritarian left.

} Authoritarian is the key term here. We are 
certainly not saying one should not care about the 
environment, but as the experience of real 
socialism so vividly demonstrates, nothing is 
more likely to preserve a livable environment 
than strong property rights – which are the very 
thing constantly under attack by the left. Idealistic 
leftists – those Lenin referred to as “useful idiots” 
– are merely economically ignorant. As Friedrich 
Hayek once said: “If socialists understood 
economics they wouldn’t be socialists”.

Exploitation is the key to socialists and 
environmentalists

The basic error of socialists is to regard the economy 
as static, as providing an unchanging “fixed pie”. 
They wrongly think that people can only become rich 
by exploitation, that their existence automatically 
implies that there must be a vast class of losers who 
continue to become ever more poor. Thus, the main 
task of politics is to “fairly distribute” this fixed pie. 
There are of course notable exceptions to this fairness 
doctrine, namely the ruling comrades at the top and 
their cronies. One must of course understand that 
enormous responsibilities are weighing on them once 
they have attained power; it follows that they will 
deserve a larger share of the pie (sorry, we forgot that 
they are all angels and will of course resist abusing 
their power to their own advantage).
} We regard the unholy alliance of Marxism and 

Greens (a.k.a. watermelons) as enemies of 
civilization and humanity itself.

Marxism and Environmentalism: The Unholy Alliance
March 23, 2016 | Author Pater Tenebrarum



Marxist Economists = Environmentalists
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It shows how Marxism can 
help ecological economics 
fulfill its commitments to 
methodological pluralism, 
inter-disciplinarity, and 
openness to new visions of 
structural economic change 
that confront the current 
biospheric crisis.



탈원전은 이성적 정책의 이슈인가 신념의 체계
인가?
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Economics and 
Environmentalism Belief 
Systems at Odds 
F ROBERT H. NELSON

u Economics and environmentalism 
are belief systems that shape their 
adherents’ way of thinking about the 
world. We might just as accurately 
characterize them as secular religions.

u I find little disagreement with the idea 
that environmentalism is a religion—
to most economists, the claim seems 
fairly obvious. Environmentalists often 
react similarly, but the other way 
around: economics, for most 
environmentalists, is a religion. 
Neither group, however, is 
comfortable with the characterization 
of their own thinking as religious
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공산주의 전통과 환경론

37

} The slogan was well received, as 
growing numbers of 
environmental activists recognize 
that only fundamental social and 
economic changes can solve the 
deepening global ecological crisis.

} But what kinds of changes are 
needed and what strategies can 
win them?

} What I want to argue here is that 
activists have much to gain by 
engaging with the ecological 
critique of capitalism first 
developed by Karl Marx and 
Frederick Engels in the 19th 
century.

In his book Marx's Ecology, published in 2000, Foster shows that ecological 
ideas were central to Marx and Engels' materialist outlook from the early 

1840s.



Marx was an environmentalist as was Engels
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It is not the unity of living and active 
humanity with the natural, inorganic 
conditions of their metabolic exchange 
with nature, and hence their 
appropriation of nature, which requires 
explanation or is the result of a historic 
process, but rather 
the separation between these inorganic 
conditions of human existence and this 
active existence, a separation which is 
completely posited only in the relation of 
wage labor and capital. – Capital 
(Grundrisse)

In his 1844 Economic and 
Philosophical Manuscripts, Marx
wrote:
Man lives on nature--means that
nature is his body, with which he
must remain in continuous
interchange if he is not to die. That
man's physical and spiritual life is
linked to nature means simply that
nature is linked to itself, for man is a
part of nature.
Both Marx and Engels point out in
their later writings that capitalism
disrupts the link between humans and 
the rest of the natural world, to the
detriment of both.



사회주의 심리학

§ 루트비히 폰 미제스 – 경제적 무지나 지적오류가 아니라 심리적 문
제, 노이로제

§ 자유wn의를 반대하는 그 뿌리는 이성적인 방법으로는 찾을 수 없다. 
그 반대는 이성이 아니라 병든 정신 상태에서 기인한다.  프랑스 사
회학자의 이름으,ㄹ 따온 푸리에 콤플렉스라 할 수 있는 분노와 신
경질적 상태다.

§ 분노와 신결질적 상태로 만들기 위해 사회문제를 끊임없이 과장

§ 분노는 가학증을 불러온다.  분노의 나락에 떨어진 사람들은 적대
계급이 그들과 함께 고통 받을 수만 있다면 자신의 성공보다는 실패
를 원할 것이다. 

§ 심리학자 조던 피터슨은 사회주의란 분노를 연료로 삼은 체제



탈원전 2012년에 시도되었을 것이다
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• 김익중 교수, 2012년 문재인 대선캠프에 참여

• 2014년 11월 11일 탈핵에너지 교수모임 축사,

• 문재인 의원 (새정치민주연합 원전대책특별위원회
위원장)

• 2017년 대선공약 “원전해체기술을 확보하여 경제도
살리고 안전도 챙기겠습니다＂
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문재인 대통령은 판도라 영화를
보고 탈원전을 선언했는가?



끈질긴 탈핵 운동의 역사
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1986- 2004,  학습없는 아홉번의 시도와 시패



1990.11.8, 안면도 반핵 항쟁
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오마이 뉴스



안면도 반핵항쟁 기념탑
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후쿠시마 쓰나미 원전 사고
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} 탤핵엔너지전환 국회모
임

} 우원식 공동 위원장와
8인 (2016)

} 토론회 20여 차례 개최



탈핵에너지 교수모임 (2011,11,11)
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충주의 카페에서 만난 책
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탈원전 2012년에 시도되었을 것이다
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} 김익중 교수, 2012년 문재인 대선캠프에 참여

} 2014년 11월 11일 탈핵에너지 교수모임 축사,

} 문재인 의원 (새정치민주연합 원전대책특별위원회
위원장)

} 2017년 대선공약 “원전해체기술을 확보하여 경제도
살리고 안전도 챙기겠습니다＂



에너지 민주주의
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에너지를 넘어선 이념 공세
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사회주의 심리학

§ 루트비히 폰 미제스 – 경제적 무지나 지적오류가 아니라 심리적 문제, 
노이로제

§ 자유wn의를 반대하는 그 뿌리는 이성적인 방법으로는 찾을 수 없다. 
그 반대는 이성이 아니라 병든 정신 상태에서 기인한다.  프랑스 사회
학자의 이름으,ㄹ 따온 푸리에 콤플렉스라 할 수 있는 분노와 신경질
적 상태다.

§ 분노와 신결질적 상태로 만들기 위해 사회문제를 끊임없이 과장

§ 분노는 가학증을 불러온다.  분노의 나락에 떨어진 사람들은 적대 계
급이 그들과 함께 고통 받을 수만 있다면 자신의 성공보다는 실패를
원할 것이다. 

§ 심리학자 조던 피터슨은 사회주의란 분노를 연료로 삼은 체제



강한 이념은 강한 확증편
견과 거짓 선동을 만든다



Green is not Green



Misleading Marketing, Green is not Green

54

1. Christoph Buchal, Hans-Dieter
Karl, and Hans-Werner Sinn,For
a Tesla battery of 75 kWh, 
between 23 thousand and 32 
thousand pounds of carbon 
emissions per battery

2. Comparative Environmental 
Life Cycle Assessment of 
Conventional and Electric 
Vehicles (Yale University)

3. It is counterproductive to
promote EVs in regions where
electricity is produced from oil, 
coal, and lignite combustion.



숨겨진비용 (1): 450 배의토지가필요
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숨겨진비용 (2)
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온실가스 어떻게 측정하나?
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어마어마한 세금의 낭비
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숨겨진비용(3): Grid 비용과안전성
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재생 에너지의 변동성에 의한 저장 및 배송 비용
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윈드 터빈의 희생자들
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태양광의희생자들
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남에게 전가한 이산화탄소 배출
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Co2  배출은 다른 나라가 하라는 일본의 수소경제
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세상의 종말은예언되지
않았다



Do We Really Have a Decade Left to Solve Climate Change?
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UN IPCC는 은 인류 종말을 예언 했나?
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} Beto O’Rourke, 
humans had 
only ten years to act on 
climate change. 

} Alexandria Ocasio-Cortez, 
deadline at twelve years

} There is no such claimin
IPCC Report: “If we wait 
until 2030 to begin 
mitigation efforts, we will 
all die.”

Only Cost Increases if delay mitigation efforts



완전히 엉터리 계산

68

l 2도 Target is not 
scientific

l 90년간 0.06% 저성장은
2100년 한해의 4.8% 저성
장보다 훨씬 많은 비용

l 2-4% GDP 낙폭은 불경기
에서 발생하는 정도



Chernobyl Nuclear Disaster

69

} Chernobyl – 500,000명원
자력노출에의한암으로
사망할것으로예측.  64
명사망



왜 원자력 사고 영화를 만드나?
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The Reason They Fictionalize Nuclear
Disasters Like Chernobyl Is Because They
Kill So Few People, Michael Shellenberger, 
Forbes, 2019.5.9
l CBS “Madame Secretary” – Pro-nuclear episode 

(May 2018)

Anti-Nuclear Movies
l “China Syndrome” (US - 1979)
l “Die Wolke” (Germany - 2006) 
l “Pandora” (South Korea - 2016)

l Why?
“nuclear accidents remind us of nuclear 
bombs and our vulnerability to them”

l “With hindsight, we can say the evacuation 
was a mistake,” said Philip Thomas, a 
professor of risk management who led a 
recent research project on nuclear 
accidents. “We would have recommended 
that nobody be evacuated.”

HBO “Chernobyl” vs Chernobyl
l 폭발직후방사능과관련없이 2명사망,  

(사고현장총 3명)
l 31명사망
l 19명은화상등다른이유로사망
l 20,000 documented cases of thyroid cancer 

in those aged under 18 at the time of the 
accident, and the UN’s most recent white 
paper from 2017 concludes that only 25%, 
i.e. 5,000, can be attributed to Chernobyl 
radiation

l Hydroelectric dam in China, killed 
between 170,000 and 230,000 people. The 
Bhopal chemical disaster killed 15,000.

l Britain’s Grenfell tower caught fire in 
2017, 71 people died. During the Twin 
Towers fires caused by the September 11, 
2001 terrorist attacks, 343 firefighters died.



Politics of Environmental Issues
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인간의 집단지성의 역사에 반하는 주장이다

72

} Warren Meyer “a poster of Joh
n D. Rockefeller should be on t
he wall of every Greenpeace of
fice”
} 석유화학이고래를구함

} 1950년에런던거리에는 10 
feet (3m)의말똥으로가득찰
것이다

} Thomas Watson, IBM’s 
founder –전세계컴퓨터수요
는 5대정도

} Ken Olson, Digital Equipment 
Corporation, in 1977 “There is 
no reason anyone would want a 
computer in their home”



Thomas Sowell: Prophets of Doom

73

Global Warming is almost never-
ending series of Crusades 
Manufactured by Intellectuals.

Talks goes for Money.



97%의 조작, No “Dangerous”

74

} John Cook (2013)

} “97%의 기후과학자들
은 지구 온난화의 존재
와 인간이 주요한(main)
원인이라는 것에 동의
한다”

} Economist David 
Friedman 오직 1.6%만
인간이 주요 원인이라
고 결론



인용된 학자들의 항의
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The Skeptical Environmentalists
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Are we too  crazy to kill ourselves? 

77
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모두 숨겨진 아젠다가 있다

79

} 독일의 태양광 - 태양
광 원천기술과 산업적
이해

} 독일 클린 디젤의 사기
– 디젤 자동차 산업의
이해

} 필란드의 반 플라스틱
캠페인 – 목제산업의
이해



재앙의 예언 속에 인류는 어
떻게 살고 있는가?

Time We Spent Well



Global Energy Consumption
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상상할 수 없는 부의 증가
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인류의 신장 변화
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Energy resource is determined by technology
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Oil Reserves



Cleaner Air and Water
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위생수준
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More Fossil Fuels, Fewer Climate-Related Dealths
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Cleaner Environment - Oil Spills

88



Less Fertilizers
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No fish are not endangered

90



Climate Change가 사실이라고
해도 왜 환경론자들의 해법은

실패할 수 밖에 없는가?



(1)삶의 질의 욕구와 충돌

92



환경론자들의 자연주의 해법의 충돌

93

경제성장과 소득 경제성장과 기온
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Costs and Benefits to Whom?

96

} 대상 (현재 x  미래)

} 인간

} 개인

} 지역사회

} 국가

} 모든 생명



(2) 비용과 혜택의 주체가 불일치 Prisoner’s Dilemma

97



바용과혜택의지역이다르다

98



social cost of carbon
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한국은 지구 온난화 혜택 국가다

100

Country-level social cost of carbon  (nature Climate Change, September 24th, 2018)



먼 훗날을 위해 당장을 희생하기는 쉽지 않다

101



(3)엉터리 손익분석

102

l 화석연료가 기후 변화를 만
드나? 
l 인간의 천제성과 기술이 기

후변화를 점점 통제가능하
게 한다

l 화석 연료는 재생되지 않는
다
l 화석연료는 부족하지 않다. 

기술만큼 생산된다. 
l 더 싸고 좋은 에너지(원자력) 

를 발전시킬 시간이 있다

l 화석연료는 태양광, 풍력으
로 대체 가능하다.
l 아니다. 화석연료만이 현재

는 80억명을 지탱할 경제성
있고 안정된 에너지원. 



과장된 손익분석

103

} 2006년 Sir Nicholas Stern 
} 기후변화에의한 GDP 손
실은현재 GDP의
5%~20%. 이는 20세기의
경제공황이나전쟁에의
한피해수준. 

} 기후변화에대한비용은
1%

} 비판
} 최악의 시나리오에 기반

} 피해를 엄청나게 과장

} 비용의 과소 계상



Can we predict these precisely?

104
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How big US$20 trillion?

106

1. World GDP US$80 trillion 
(2017)

2. GDP Growth on average 
3% 

3. GDP up to 2030 = 15*80 
trillion = 1200 trillion

4. 1.6 % of 11 years of World 
GDP 

5. 2030 World GDP= 120 
trillion

6. Mitigation Cost, 16.6% of 
2030 World GDP



“All we can do is speculate”

107

Robert Pindyck, a professor of economics and finance at 
MIT, says  that attempts to make decisions about climate 
change based on a cost-benefit analysis are doomed to 
fail because both costs and benefits are uncertain. “All 
we can do is speculate,” he says. “We don’t really know 
the costs. We don’t really know the benefits.”



(4) The Climate Change is not only problem we have

108



(5)경제개발= 환경 파괴의 공식은 틀렸다

109



What Environmentalist do not know

110

• The relationship between 
population growth and 
abundance is a positive 
one

• A populous world is a rich 
world and a rich world is 
better for the environment
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Air Pollution
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The Politics of Possibility
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Solutions

114

1. Mitigation
1. Prohibition
2. Technological Solutions 

2. Adaptation



Carbon Engineering

115



Geoengineering?
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} https://www.salon.com/2019/04/21/report-going-100-percent-
renewable-power-means-a-lot-of-dirty-mining_partner/

} CBS News: Capturing carbon, once a fringe idea, may be key 
to fighting climate change.
https://www.cbsnews.com/news/capturing-carbon-once-a-
fringe-idea-may-be-key-to-fighting-climate-
change/?ftag=CNM-00-10aag7e

} Engadget: Researchers suggest 100 percent renewable energy 
isn’t very green.
https://www.engadget.com/2019/04/19/earthworks-renewable-
energy-metal-demand/



대한민국의 에너지 정책의
방향과 현실은 무엇인가?



젊은이들에게 인식되는 대한민국

©Copyrighted by Byungtae Lee120



선진국의 파티는 오래 전에 끝났다

2차 대전 직후 미국
의 독점적 지위

선진국 개도국 GDP 비중 변화

Copyrightⓒ 2019 Byungtae Lee



아주 크고 쎈 놈들이 왔다

Copyrightⓒ 2019 Byungtae Lee

The Great Doubling, Richard Freeman

2000-2005년 글로벌 경제인구 15억에서 30억으로 급증

• The Great Doubling: The Challenge of the New Global 
Labor Market, August 2006 (Harvard University)



독일과 일본 경제가 살아난 이유

Dustmann, C., Fitzenberger, B., Schönberg, U., & Spitz-Oener, A. (2014). From Sick 
Man of Europe to Economic Superstar: Germany's Resurgent Economy. 
Journal of Economic Perspectives, 28(1), 167-188.

Copyrightⓒ 2019 Byungtae Lee



에너지 수요의 불확실성 (1)

124

경제구조 X 급격한 인구 변화와 가족 구성의 변화



에너지 수요의 불확실성 (2)북한의 에너지는?

125



4차 산업혁명과 에너지 변화

126

이세돌 에너지 효율에서 알파고
에 5만배 우위

Another Way Of Looking At Lee 
Sedol vs AlphaGo – Jacques 
Matteij

l Lee Sedol 20 Watts of power 
l AlphaGo runs on a whopping 1920 

CPUs and another 280 GPUs for 
an estimated power consumption 
of approximately 1 MW (200 W 
per CPU and 200 W per GPU). 

l That’s 50,000 times as much 
power as the amount of power that 
Lee Sedol’s brain uses

l 현재의 전기차 기술로 Fully 
Connected Car를 구현하면 20
분마다 뱃더리 재충전이 필요



간절한 새로운 먹거리 산업

127

l Tesla
l Toyota
l 35 조에인수된ARM
l삼성전자, SK 하니닉스
의성공

} 원자력산업



4IR Energy Company, Tesla 

128



Tesla Mystery

129



Why so SSE’s DS business profitable? 

130

Gross Margin %: 46.52% (As of Jun. 2018)



원유는 최대 수입 품목: 외환관리의 주요 항목

131



Old Price over 70 Years: Can Anyone Predict This?
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신생 에너지에 의한 광물 수요 급증

133



누구도 예측 못한 셰일가스 혁명



한국제조원가에서미국에밀려

135

(US=100)



전기가 경쟁력인 나라 (전기 2위)

} Ease of Doing Business 
Ranking 5위



왜 한동안 원자력인가? 



높아진 환경의 질에 대한 기대
공해로 인한 사망자가 늘고 있다

138



재생 에너지 생산과 소비에 불리한 지리

139



Economics of Energy Shift
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Co2 배출을 줄일려면 발전부문에 주목해야

141



프랑스와 독일의 역사적 실험

142



143
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} 만약 독일이 원자력에
5800억불을 사용했다면
이미 독일의 전력과 교
통에 필요한 100%의 에
너지를 배출가스 없는
청정 에너지에서 얻을
수 있었다. 



독일과 프랑스 가계 전력 가격
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캘리포니아의 재생에너지와 전기료
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Why not because  not economical

147



신재생 에너지의 가격은 아직 다 비싸다

148



재생에너지 생산가격은 원자력 발전의 2배 이상

149



신재생 에너지 R&D로 가격인하 기대
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EV or FCEV or Carpocalypse
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화석연료 가격도 내려간다
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유망하던 많은 기술이 실패한다
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가장 안전한 에너지
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안전한에너지
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} 700  million dies from air 
pollution

} 원자력은이미 180만명
의생명을구했음 -
James Hansen



45 Years of Swiss Nuclear Waste



원자력의 재인식

157

} 한국

} 애리조나 탈원전 거부

} 네덜란드 원전 증설 결
정



Platform Business

질문하는 이성의 회복 없이는

미래가 없다
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