
9ƴŜǊƎƛŀ Şǎ ŎƛǾƛƭƛȊłŎƛƽ 
EROI ςŎƛǾƛƭƛȊłŎƛƽƴƪ ƧǀǾǃƧŞƴŜƪ 
ƳŜƎƘŀǘłǊƻȊƽ ǇŀǊŀƳŞǘŜǊŜ

{ȊŀƭƽŎȊȅ ½ǎƻƭǘ 
fizikus, MBA

Cassandra Program 
Pannon Egyetem

ATOMCSILL, 2025. november 6.

/Ȋŀƪƽ CŜǊŜƴŎ 
fizikus, MBA

ǎǘǊŀǘŞƎƛŀƛ ǘŀƴłŎǎŀŘƽ
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9ƳōŜǊ Şǎ ŜƴŜǊƎƛŀ
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9ƳōŜǊ Şǎ ŜƴŜǊƎƛŀ

¢ŜƭƧŜǎ ŜƴŜǊƎƛŀ ŦƻƎȅŀǎȊǘłǎ Ґ

Alapanyagcsere 9ƳŞǎȊǘŞǎ CƛȊƛƪŀƛ ŀƪǘƛǾƛǘłǎ ΗΗΗ
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!Ȋ ŜƴŜǊƎƛłƘƻȊ Ƨǳǘłǎ ŞǊŘŜƪŞōŜƴ ŜƴŜǊƎƛłǘ ƪŜƭƭ 
befektetni!

Befektetett energia

Megtermelt energia
EROI =

EROI = EROEI
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pǎŜƳōŜǊEROI : 1 - 1,2
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jƪƻǊ -YǀȊŞǇƪƻǊEROI : 2 - 5
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bŀǇƧŀƛƴƪōŀƴ ǘǀōō Ƴƛƴǘ 
м ллл ллл ǘłǊǎŀŘŀƭƳƛ ǎȊŜǊŜǇ

EROI : 10 - 100
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aŀƎŀǎ 9whL ҐҔ WƽƭŞǘƛ ǎȊƻƭƎłƭǘŀǘłǎƻƪ

CƻǊǊłǎ: Dupont et al.

14 : 1

12 : 1

9-10 : 1

7-8 : 1

5 : 1

2 : 1

1.2 : 1

1.1: 1

aǼǾŞǎȊŜǘŜƪ

9ƎŞǎȊǎŞƎǸƎȅ

hƪǘŀǘłǎǸƎȅ

/ǎŀƭłŘǘłƳƻƎŀǘłǎ

;ƭŜƭƳƛǎȊŜǊŜƭƭłǘłǎ

{ȊłƭƭƝǘƳłƴȅƻȊłǎ

9ƴŜǊƎƛŀłǘŀƭŀƪƝǘłǎ

9ƴŜǊƎƛŀǘŜǊƳŜƭŞǎ
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OlympicCyclistvs. Toaster: 
CanHe PowerIt ?

#toasterchallenge
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9ƴŜǊƎƛŀ ǊŀōǎȊƻƭƎłƛƴƪ ΗΗΗ 

Åм wƻōŜǊǘ ƳŜƎ ǘǳŘ ǇƛǊƝǘŀƴƛ ŜƎȅ ǎȊŜƭŜǘ ǇƛǊƝǘƽǎǘ
0,021kWh ς120 s ςmax700 W

Åмул όΗύ wƻōŜǊǘ ƳŜƎ ǘǳŘ ƘŀƧǘŀƴƛ ŜƎȅ ŀǳǘƽǘ
Åпо ллл όΗύ wƻōŜǊǘ ƳŜƎ ǘǳŘ ƘŀƧǘŀƴƛ ŜƎȅ ǊŜǇǸƭǃǘΧ

ÅŦǼƴȅƝǊƽƎŞǇΣ ǘǊŀƪǘƻǊΣ ŘŀǊǳΦΧΚΗΗΗΗ

м ƭƛǘŜǊ ǸȊŜƳŀƴȅŀƎ  мн ƪ²Ƙ  Ґ ол ƽǊŀ wƻōŜǊǘ łǘƭŀƎƻǎ 
ǘŜƭƧŜǎƝǘƳŞƴȅŞǾŜƭ
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! ǊŀōǎȊƻƭƎłƪ ур҈-ōŀƴ ƳŞƎ ƳƛƴŘƛƎ 
ŦƻǎǎȊƛƭƛǎ ǸȊŜƳŀƴȅŀƎƻǘ ŦƻƎȅŀǎȊǘŀƴŀƪ
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;ǎ ŜƎȅǊŜ
ǘǀōōŜǘΣ ǘǀōōŜǘΧΗ
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aŜŘŘƛƎ ǘŀǊǘ ŀȊ ŜƴŜǊƎƛŀǘŜǊƳŜƭŞǎƛ ŦƻƭȅŀƳŀǘΚ

CƻǊǊłǎΥ {Φ Michaux
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EROI : Merre tartunk?
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9ƴŜǊƎƛŀ ǘǀōōƭŜǘ Şǎ ŜƴŜǊƎƛŀ ǎȊŀƪŀŘŞƪ
{ȊŀōŀŘƻƴ ŦŜƭƘŀǎȊƴłƭƘŀǘƽ ŜƴŜǊƎƛŀ
9ƴŜǊƎƛŀŜƭǃłƭƭƝǘłǎ ŜƴŜǊƎƛŀƪǀƭǘǎŞƎŜ
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9ƴŜǊƎƛŀ ǘǀōōƭŜǘ Şǎ ŜƴŜǊƎƛŀ ǎȊŀƪŀŘŞƪ
{ȊŀōŀŘƻƴ ŦŜƭƘŀǎȊƴłƭƘŀǘƽ ŜƴŜǊƎƛŀ
9ƴŜǊƎƛŀŜƭǃłƭƭƝǘłǎ ŜƴŜǊƎƛŀƪǀƭǘǎŞƎŜ
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/ǎǀƪƪŜƴǃ ŦƻǎǎȊƛƭƛǎ 9whL

CƻǊǊłǎΥ Aramendiaet al., 2024
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Palaolaj EROI?

IŀƎȅƻƳłƴȅƻǎ ƻƭŀƧ

Palaolaj
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hƭŀƧƪŞǎȊƭŜǘŜƪ vsΦ ŦŜƭƘŀǎȊƴłƭłǎ

CƻǊǊłǎΥ {Φ Michaux
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CƻǎǎȊƛƭƛǎ ŎǎǵŎǎ
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bŜƳ ōǀƭŎǎ ŦŜƭƘŀǎȊƴłƭƴƛ ŀȊ ŜƭŞǊƘŜǘǃ ŦƻǎǎȊƛƭƛǎ ƪŞǎȊƭŜǘŜƪŜǘΗ

CƻǊǊłǎΥ [Ŝƻƴ SimonsCƻǊǊłǎΥ 9Φ WŀŎƻōǎƻƴ

Dƭƻōłƭƛǎ ŦǀƭŘŦŜƭǎȊƝƴƛ łǘƭŀƎƘǃƳŞǊǎŞƪƭŜǘ ŀƭŀƪǳƭłǎŀ 
όоср ƴŀǇƻǎ ƳƻȊƎƽłǘƭŀƎΣ мфпм-2024)l

«ǾŜƎƘłȊƘŀǘłǎǵ ƎłȊƻƪ ǎǳƎłǊȊłǎƛ ƪŞƴȅǎȊŜǊŜ
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9ƴŜǊƎƛŀłǘłƭƭłǎ αƳŜƎǵƧǳƭƽ ŜƴŜǊƎƛłƪǊŀέΚ
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! ƳŜƎǵƧǳƭƽƪ 9whL ŞǊǘŞƪŜ ǎŜƳ ŜƭŞƎ Ƨƽ

CƻǊǊłǎΥ  Conca, 2015
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!ƴȅŀƎƛƎŞƴȅǸƪ ǾƛǎȊƻƴǘ ǊŜƴŘƪƝǾǸƭ ƳŀƎŀǎ

CƻǊǊłǎΥ ¦{ Departmentof Energy, 2015
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!Ȋ ƛǎƳŜǊǘ όǊŞȊύƪŞǎȊƭŜǘŜƪ ǇƭΦ ƴŜƳ ƛǎ ŜƭŜƎŜƴŘǃŜƪ

LƎŞƴȅ ŀȊ ŜƴŜǊƎŜǘƛƪŀƛ
łǘłƭƭłǎƘƻȊ

9ƭǎǃŘƭŜƎŜǎ ǊŞȊƛƎŞƴȅ

9ƎȅŞō ƭŜƘŜǘǎŞƎŜǎ ƪŞǎȊƭŜǘŜƪ
!ƭŀŎǎƻƴȅ ƪƻŎƪłȊŀǘǘŀƭ ōłƴȅłǎȊƘŀǘƽ ƪŞǎȊƭŜǘŜƪ
[łǘƽƪǀǊǀƴ ƪƝǾǸƭƛ ǇǊƻƧŜƪǘŜƪ
±ŀƭƽǎȊƝƴǼ ǇǊƻƧŜƪǘŜƪ
!ƭŀǇǾŜǘǃ ƪŀǇŀŎƛǘłǎƻƪ
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bƛƴŎǎ ƳŞƎ ŜƭŜƎŜƴŘǃ ƘƻƳƻƪ ǎŜƳΧ

α!ȊƛƭƭŜƎłƭƛǎhomokkereskedelem
a ǾƛƭłƎharmadik legnagyobb
ōǼƴŎǎŜƭŜƪƳŞƴȅŜa ƪłōƝǘƽǎȊŜǊ-
ōǼƴǀȊŞǎŞǎa ƘŀƳƛǎƝǘłǎǳǘłƴ.
włŀŘłǎǳƭǘƻǾłōōƛƴǀǾŜƪŜŘŞǎŜ
ǾłǊƘŀǘƽΣhiszen ǎȊŀƪŞǊǘǃƪ
ŜƭǃǊŜƧŜƭȊŞǎŜŀƭŀǇƧłƴaǾƛƭłƎ2050-
re kifogyhat az ŞǇƝǘǃƛǇŀǊōŀƴ
ŦŜƭƘŀǎȊƴłƭƘŀǘƽƘƻƳƻƪōƽƭ.έ

Global Financial Integrity



!ƭŀŎǎƻƴȅŀōō ŞǊŎǎǼǊǼǎŞƎ -Ҕ ƴŀƎȅƻōō ŜƴŜǊƎƛŀƛƎŞƴȅ 
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CƻǊǊłǎΥ GavinMudd



!ƭŀŎǎƻƴȅŀōō ŞǊŎǎǼǊǼǎŞƎ -Ҕ ƴŀƎȅƻōō ŜƴŜǊƎƛŀƛƎŞƴȅ 
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CƻǊǊłǎΥ GavinMudd
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!Ȋ łǘłƭƭłǎ ƭŞǇǘŞƪŜ ŦŜƭŦƻƎƘŀǘŀǘƭŀƴΗ

! ǎȊŞƴΣ ƎłȊΣ ƻƭŀƧ ƘŀǎȊƴłƭŀǘ ƪƛǾłƭǘłǎŀ сhт hрн ǵƧ ŜǊǃƳǼ ƳŜƎŞǇƝǘŞǎŞǘ ƛƎŞƴȅŜƭƴŞΗ

2O18-ŀǎ ǾƻƭǳƳŜƴ Şǎ ŀǊłƴȅƻƪ ƳŜƭƭŜǘǘ

218
+

ŀǘƻƳŜǊǃƳǼ

457
+

geotermikus
Şǎ łǊ-ŀǇłƭȅ ŜǊǃƳǼ

3758
+

ǾƝȊŜǊǃƳǼ

2192 TWh
+

ǘłǊƻƭƽ ƪŀǇŀŎƛǘłǎ

4O7922
+

ƴŀǇŜǊǃƳǼ

175933
+

ǎȊŞƭŜǊǃƳǼ

18762
+

bƛƻƎłȊŜǊǃƳǼ

! ƧŜƭŜƴƭŜƎƛ пс пнп ŜǊǃƳǼǾǀƴ ŦŜƭǸƭΗ

CƻǊǊłǎΥ {Φ Michaux



www.cassandraprogram .info;   www.cassandraprogram.hu ; www.deepadaptation.hu; www.misszio2050.hu

bƛƴŎǎ ŜƭŞƎ ŞǇƝǘŞǎƛ ƪŀǇŀŎƛǘłǎ ǎŜƳ

CƻǊǊłǎΥ ²ƻǊƭŘ NuclearIndustryStatus Report

bǳƪƭŜłǊƛǎ ǊŜŀƪǘƻǊ ŞǇƝǘŞǎ ƳŜƎƪŜȊŘŞǎŞƴŜƪ ǎȊłƳŀ ŀ ǾƛƭłƎƻƴ мфрм-2025
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!Ȋ ŞǇƝǘŞǎƘŜȊ ƛǎ ŜƴŜǊƎƛŀ ƪŜƭƭΗ όŦƻǎǎȊƛƭƛǎύ

Energia 
ǘŜǊƳŜƭŞǎ

Energia 
ƪǀƭǘǎŞƎ

;ǇƝǘŞǎ ¢ŜǊƳŜƭŞǎ [ŜǎȊŜǊŜƭŞǎ

{ŀƧłǘ ŜƴŜǊƎƛŀ ŦƻƎȅŀǎȊǘłǎ

CŜƭƘŀǎȊƴłƭƘŀǘƽ 
energia

bŜǘǘƽ ŜƴŜǊƎƛŀ

LŘǃ



!Ȋ ŜƴŜǊƎƛŀ ŜƭǃłƭƭƝǘłǎ ƳƽŘƧłƴŀƪ ǾłƭǘƻȊǘŀǘłǎŀ ƴŜƳ ŜƭŞƎΗ
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ü#ǘ ƪŜƭƭ łƭƭƝǘŀƴƛ ŀ ŦŜƭƘŀǎȊƴłƭłǎƛ ƻƭŘŀƭǘ ƛǎΗ
üLǇŀǊƛ ŦƻƭȅŀƳŀǘŀƛƴƪ ǘǀōōΣ Ƴƛƴǘ ŀ ŦŜƭŞǊŜ ƴŜƳ ƛǎƳŜǊǸƴƪ 
ƘŀǘŞƪƻƴȅ ŜƭŜƪǘǊƻƳƻǎ ƳŜƎƻƭŘłǎǘΗ


