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FES JUST CLIMATE
F E S  J u s t  C l i m a t e  a c t s  a s  a  t h i n k  t a n k  a b o u t  c u r r e n t  a n d  c o m i n g  t r e n d s ,  a n d  a  p o l i c y  a d v i s o r  i n  o n g o i n g  d e b a t e s .
W e  s u p p o r t  F E S  o f f i c e s  a n d  t h e i r  p a r t n e r s  i n  s h a p i n g  t h e  i n d u s t r i a l  r e v o l u t i o n  o f  o u r  t i m e s .

T h i s  a r t i c l e  i s  p a r t  o f  o u r  N u c l e a r  E n e r g y  S e r i e s :  E n e r g i z i n g  t h e  D e b a t e .  I t  i n c l u d e s  a  m a p p i n g  o f  n u c l e a r
e n e r g y  i n  t h e  O S C E  r e g i o n ,  t h e  p r o s  a n d  c o n s  o f  n u c l e a r  e n e r g y ,  a s  w e l l  a s  a r g u m e n t s  f o r  t h e  d e b a t e .  
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T h e  F r i e d r i c h - E b e r t - S t i f t u n g  ( F E S )  i s  t h e  o l d e s t  p o l i t i c a l  f o u n d a t i o n  i n  G e r m a n y  w i t h  a  r i c h  t r a d i t i o n  d a t i n g
b a c k  t o  i t s  f o u n d a t i o n  i n  1 9 2 5 .  T o d a y ,  i t  r e m a i n s  l o y a l  t o  t h e  l e g a c y  o f  i t s  n a m e s a k e  a n d  c a m p a i g n s  f o r  t h e
c o r e  i d e a s  a n d  v a l u e s  o f  s o c i a l  d e m o c r a c y :  f r e e d o m ,  j u s t i c e  a n d  s o l i d a r i t y .  I t  h a s  a  c l o s e  c o n n e c t i o n  t o  s o c i a l
d e m o c r a c y  a n d  f r e e  t r a d e  u n i o n s .  
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DISCLAIMER

T h i s  p u b l i c a t i o n  p r o v i d e s  a n  o v e r v i e w  o f  t h e  k e y  p r o s  a n d  c o n s  a r g u m e n t s  t h a t  a r e
d o m i n a t i n g  t h e  d e b a t e  o n  t h e  u s e  o f  n u c l e a r  e n e r g y .  T h i s  i s  a  n o n - e x h a u s t i v e  l i s t  t h a t
i n t e n d s  t o  p r o v i d e  t h e  r e a d e r s  w i t h  a  r e v i e w  o f  t h e  m o s t  f r e q u e n t l y  u s e d  a r g u m e n t a t i o n
r e g a r d i n g  n u c l e a r  e n e r g y .  T h i s  a n a l y s i s  i s  p a r t  o f  o u r  N u c l e a r  S e r i e s  p r o j e c t ,  w h e r e  w e
p r o v i d e  a n  o v e r v i e w  o f  n u c l e a r  e n e r g y  i n  E u r o p e  a n d  d e t a i l  t h e  p r o s  a n d  c o n s  a r g u m e n t s .  

INTRODUCTION
I n  t h e  s t r u g g l e  f o r  a  c o h e r e n t  e n e r g y  t r a n s i t i o n  i n  E u r o p e  a n d  w i t h  t h e  o n g o i n g  R u s s i a n
w a r  o n  U k r a i n e ,  n u c l e a r  e n e r g y  s e e m  t o  e x p e r i e n c e  a  c o m e b a c k .  

W h i l e  t h e  p r e v i o u s  a c t  w a s  d o m i n a t e d  b y  a  s p i r a l i n g  e n e r g y  p r i c e  c r i s i s ,  f u n n e l e d  b y  g a s
a n d  c o a l  s h o r t a g e s ,  t h e  m o s t  r e c e n t  s c e n e  i s  s h a p e d  b y  a  c o n t i n e n t a l  s c r a m b l e  f o r  e n e r g y
s o v e r e i g n t y  f r o m  R u s s i a n  c a r b o n  e x p o r t s .  A m o n g  t h e  c o u n t r i e s  t h a t  h a v e  c a l l e d  u p o n
n u c l e a r  e n e r g y  a s  a n  i n t e r i m  o r  l o n g - t e r m  s o l u t i o n  a r e  t h e  U n i t e d  K i n g d o m ,  B e l g i u m  a n d
t h e  N e t h e r l a n d s .  B e l g i u m  h a s  d e c i d e d  t o  d e l a y  i t s  p h a s e  o u t  n u c l e a r  e n e r g y  b y  e x t e n d i n g
t h e  l i f e  o f  t w o  o f  i t s  s e v e n  r e a c t o r s ,  w h i l e  t h e  N e t h e r l a n d s  s t a t e d  t h a t  i t  w i l l  i n c r e a s e  i t s
n u c l e a r  c a p a c i t i e s .

W h e n  i t  c o m e s  t o  e v a l u a t i n g  t h e  r o l e  o f  n u c l e a r  e n e r g y  s h o u l d  p l a y  i n  t h e  e n e r g y
t r a n s i t i o n ,  t h e  t e c h n i c a l  n a t u r e  o f  m a n y  a r g u m e n t s  –  a s  w e l l  a s  t h e  p o l i t i c a l l y  m o t i v a t e d
d i f f e r e n c e  i n  t h e  w a y  t h e  o p p o r t u n i t i e s  a n d  r i s k s  a r e  p o r t r a y e d  –  p r e s e n t  c h a l l e n g e s  i n  t h e
p u b l i c  d e b a t e .

I n  t h i s  a n a l y s i s ,  w e  a i m  t o  s h i n e  a  l i g h t  o n  t h e  m o s t  i m p o r t a n t  p o i n t s  i n  t h e  e v a l u a t i o n  o f
n u c l e a r  e n e r g y .  W e  p r o v i d e  a n  o v e r v i e w  o f  t h e  m a i n  a r g u m e n t s  i n  f a v o r  a n d  a g a i n s t
n u c l e a r  e n e r g y ,  f o l l o w e d  b y  f a c t s  c h e c k s  o n  t h e  b i g g e s t  i s s u e s  a n d  c o n c e r n s .  

T h i s  p u b l i c a t i o n  i s  p a r t  o f  o u r  N u c l e a r  S e r i e s .  I t  i n c l u d e s  a  m a p p i n g  o f  n u c l e a r  e n e r g y  i n
t h e  O S C E  r e g i o n ,  t h e  p r o s  a n d  c o n s  o f  n u c l e a r  e n e r g y ,  a s  w e l l  a s  a r g u m e n t s  f o r  t h e
d e b a t e .  



G e n e r a t i o n  r e a c t o r :  N u c l e a r  r e a c t o r s  a r e  c a t e g o r i z e d  b y  " g e n e r a t i o n "  -  I ,  I I ,  I I I ,  I I I + ,  a n d
I V .  T h e i r  c l a s s i f i c a t i o n  t a k e s  i n t o  a c c o u n t  e c o n o m i c  c o m p e t i t i v e n e s s ,  s a f e t y ,  s e c u r i t y  a n d
n o n - p r o l i f e r a t i o n ,  g r i d  a p p r o p r i a t e n e s s ,  c o m m e r c i a l i z a t i o n ,  a n d  t h e  f u e l  c y c l e  f o r  n u c l e a r
w a s t e .

G e n e r a t i o n  I  r e a c t o r s  w e r e  d e s i g n e d  i n  t h e  1 9 5 0 s  a n d  1 9 6 0 s ,  a n d  l a u n c h e d  c i v i l i a n  n u c l e a r
p o w e r .  T h e y  w e r e  p r i m a r i l y  d e v e l o p e d  i n  t h e  U n i t e d  S t a t e s ,  U n i t e d  K i n g d o m ,  F r a n c e  a n d
t h e  S o v i e t  U n i o n .  T h e y  s t o p p e d  o p e r a t i n g  i n  t h e  1 9 9 0 s .

G e n e r a t i o n  I I  r e a c t o r s  a r e  c o m m e r c i a l  r e a c t o r s ,  w h i c h  a i m s  t o  b e  e c o n o m i c a l  a n d  r e l i a b l e .
T h e y  b e g a n  o p e r a t i n g  i n  1 9 6 0 s  e s p e c i a l l y  i n  C h i n a ,  t h e  S o v i e t  U n i o n ,  F r a n c e ,  t h e  U n i t e d
S t a t e s ,  a n d  t h e  R e p u b l i c  o f  K o r e a .  T h e y  w e r e  d e s i g n e d  t o  b e  o p e r a t i o n a l  f o r  4 0  y e a r s ,  a n d
t h e i r  c o n s t r u c t i o n  s t o p p e d  i n  t h e  1 9 9 0 s .  H o w e v e r ,  s o m e  c o u n t r i e s  l i k e  t h e  U n i t e d  S t a t e s
d e c i d e d  t o  e x t e n d  t h e i r  l i f e s p a n .  I t  i s  w o r t h  n o t i n g  t h a t  b o t h  t h e  C h e r n o b y l  a n d  t h e
F u k u s h i m a  p o w e r  p l a n t s  w e r e  u s i n g  G e n e r a t i o n  I I  r e a c t o r s .

G e n e r a t i o n  I I I  r e a c t o r s  a r e  i m p r o v e d  G e n e r a t i o n  I I  r e a c t o r s  i n  t e r m s  o f  s a f e t y  s y s t e m s  a n d
f u e l  t e c h n o l o g y .  T h e s e  i m p r o v e m e n t s  e n a b l e  t h e  r e a c t o r s  t o  b e  o p e r a t i o n a l  f o r  a  l o n g e r
t i m e  -  e s t i m a t e d  a t  6 0  y e a r s .  T h e y  b e g a n  o p e r a t i n g  i n  t h e  1 9 9 0 s  a n d  a r e  s t i l l  r u n n i n g  t o
t h i s  d a y .

G e n e r a t i o n  I I I +  r e a c t o r s  o f f e r  s a f e t y  i m p r o v e m e n t s  c o m p a r e d  t o  G e n e r a t i o n  I I I  r e a c t o r s .
G e n e r a t i o n  I I I  a n d  I I I +  r e a c t o r s  a r e  c o n s i d e r e d  t o  h a v e  s e t  t h e  s a f e t y  a n d  c o n s t r u c t i o n
s t a n d a r d s  w o r l d w i d e .

F i n a l l y ,  G e n e r a t i o n  I V  r e a c t o r s  a r e  c u r r e n t l y  b e i n g  r e s e a r c h e d  s i n c e  t h e  2 0 0 0 s .  T h e y  c o u l d
p r e s e n t  a d v a n t a g e s  i n  t e r m s  o f  c o s t s ,  s a f e t y ,  r e l i a b i l i t y ,  a n d  n o n - p r o l i f e r a t i o n  r e s i s t a n c e .
T h e y  c o u l d  d e v e l o p  a  c l o s e  f u e l  c y c l e  f o r  t h e  r e a c t o r ,  p a r t i a l l y  s o l v i n g  t h e  p r o b l e m  o f
n u c l e a r  w a s t e .  T h e  2 0 1 0  E u r o p e a n  S u s t a i n a b l e  N u c l e a r  I n d u s t r i a l  I n i t i a t i v e  s u p p o r t s  t h r e e
G e n e r a t i o n  I V  p r o j e c t s  i n  t h e  E U .

E u r o p e a n  P r e s s u r i z e d  R e a c t o r  ( E P R ) :  T h e  E u r o p e a n  P r e s s u r i z e d  R e a c t o r ,  o r  c a l l e d
i n t e r n a t i o n a l l y  E v o l u t i o n a r y  P o w e r  R e a c t o r  ( E P R ) ,  i s  a  t h i r d  g e n e r a t i o n  p r e s s u r i z e d  r e a c t o r
t h a t  c a n  g e n e r a t e  u p  t o  1  6 6 0  M W .  C u r r e n t l y ,  t h r e e  E P R  a r e  o p e r a t i o n a l  -  T a i s h a n  1  a n d  2
i n  C h i n a  s i n c e  2 0 1 8  a n d  2 0 1 9 ,  a n d  O l k i l u o t o  i n  F i n l a n d  s i n c e  2 0 2 2 .  T h r e e  E P R  a r e  u n d e r
c o n s t r u c t i o n  -  o n e  i n  F l a m a n v i l l e ,  F r a n c e ,  a n d  t w o  i n  H i n k l e y  P o i n t ,  U n i t e d  K i n g d o m .
T h e s e  t h r e e  p r o j e c t s  s u f f e r  f r o m  c o s t s  a n d  c o n s t r u c t i o n  t i m e  o v e r r u n .  M o r e o v e r ,  t h e
c o n s t r u c t i o n  o f  f o u r t e e n  o t h e r  E P R  a r e  i n  t h e  p i p e l i n e  i n  F r a n c e ,  U n i t e d  K i n g d o m ,  a n d
I n d i a .

GLOSSARY 

F r a m a t o m :  A  n u c l e a r  e n e r g y  c o m p a n y  o w n e d  a t  7 5 %  b y  E l e c t r i c i t é  d e  F r a n c e ,  a  l a r g e l y
s t a t e - o w n e d  F r e n c h  e l e c t r i c i t y  c o m p a n y .

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj21q7B8MD3AhVQi_0HHVEeBtIQFnoECDsQAQ&url=https%3A%2F%2Finis.iaea.org%2Fcollection%2FNCLCollectionStore%2F_Public%2F44%2F078%2F44078368.pdf&usg=AOvVaw3GdUQh2CEH1OnKmIMDei62
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/advanced-nuclear-power-reactors.aspx
https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/generation-iv-nuclear-reactors.aspx
https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/generation-iv-nuclear-reactors.aspx
https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/generation-iv-nuclear-reactors.aspx
http://www.snetp.eu/esnii/
http://www.snetp.eu/esnii/


K i l o w a t t  a n d  m e g a w a t t  p e r  h o u r :  T h e  p o w e r  g e n e r a t e d  b y  n u c l e a r  e n e r g y  i s  c a l c u l a t e d  b y
k i l o w a t t  o r  m e g a w a t t  p e r  h o u r .

L e v e l i z e d  C o s t s  o f  E l e c t r i c i t y  ( L C O E ) :  I s  t h e  b a s i c  e c o n o m i c s  m e t r i c  f o r  a n y  g e n e r a t i n g
p l a n t .  I t  i s  c a l c u l a t e d  b y  t h e  t o t a l  c o s t  t o  b u i l d  a n d  o p e r a t e  a  p o w e r  p l a n t  o v e r  i t s
l i f e t i m e ,  d i v i d e d  b y  t h e  t o t a l  e l e c t r i c i t y  o u t p u t  d i s p a t c h e d  f r o m  t h e  p l a n t  o v e r  t h a t  p e r i o d
c o s t  p e r  m e g a w a t t / h o u r ) .  A c c o r d i n g  t o  t h e  F r a u n h o f e r  I n s t i t u t e ,  t h e  m e t h o d  o f  L e v e l i z e d
C o s t s  o f  E l e c t r i c i t y  m a k e s  i t  p o s s i b l e  t o  c o m p a r e  d i f f e r e n t  t y p e s  o f  p o w e r  g e n e r a t i o n .  

P r o l i f e r a t i o n :  D e s i g n a t e s  t h e  s p r e a d  n u c l e a r  w e a p o n s ,  n u c l e a r  t e c h n o l o g y ,  f i s s i o n a b l e
m a t e r i a l  a n d  n u c l e a r  w e a p o n s - m a k i n g  i n f o r m a t i o n  t o  t h e  c o u n t r i e s  t h a t  d o  n o t  p o s s e s s
t h e s e .  T h i s  p r i n c i p l e  i s  e s t a b l i s h e d  b y  t h e  N o n - P r o l i f e r a t i o n  T r e a t y  i n  1 9 6 8 .

P a r t i t i o n i n g  &  t r a n s m u t a t i o n :  D e s i g n a t e s  t h e  s e p a r a t i o n  o f  a t o m s  o f  s p e n t  n u c l e a r  f u e l  i n
o r d e r  t o  r e d u c e  i t s  t o x i c i t y .  T h e n  f o l l o w s  t h e  t r a n s m u t a t i o n  p r o c e s s :  t h e  c h a n g i n g  o f
n a t u r e  o f  n u c l e i  o f  a t o m s  i n t o  m o r e  s t a b l e  e l e m e n t s ,  r e d u c i n g  e v e n  m o r e  i t s  t o x i c i t y .  

R o s a t o m :  E s t a b l i s h e d  i n  2 0 0 7 ,  R o s a t o m  i s  a  R u s s i a n  s t a t e - o w n e d  n u c l e a r  c o m p a n y .  

S m a l l  M o d u l a r  R e a c t o r  ( S M R ) :  T h e  I n t e r n a t i o n a l  A t o m i c  E n e r g y  A g e n c y  d e f i n e s  S m a l l
M o d u l a r  R e a c t o r s  a s  a d v a n c e d  r e a c t o r s  t h a t  c a n  p r o d u c e  a  c a p a c i t y  o f  3 0 0  M W  p e r  u n i t .
T h e y  a r e  s m a l l e r  t h a n  r e g u l a r  n u c l e a r  r e a c t o r s ,  c a n  b e  a s s e m b l e d  b y  a  f a c t o r y  a n d
t r a n s p o r t e d  a s  a  u n i t  t o  a  l o c a t i o n  o f  i n s t a l l a t i o n ,  a n d  u s e  n u c l e a r  f i s s i o n  t o  g e n e r a t e
e n e r g y .

https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/DE2021_ISE_Studie_Stromgestehungskosten_Erneuerbare_Energien.pdf
https://www.iaea.org/publications/documents/treaties/npt
https://www.iaea.org/publications/documents/treaties/npt
https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs


CAN NUCLEAR ENERGY SERVE AS A BRIDGE FOR THE
ENERGY TRANSIT ION?

PROS
N u c l e a r  p o w e r  h a s  a  l o w  c a r b o n  f o o t p r i n t ,  a n d  n e w  s m a l l e r  r e a c t o r s  c a n  b e  c o m m i s s i o n e d
f a s t e r  t h a n  c o n v e n t i o n a l  r e a c t o r s  b e c a u s e  o f  t h e  u s e  o f  o f f - t h e - s h e l f  d e s i g n s  a n d  c o m p o n e n t s .

A l s o ,  n u c l e a r  e n e r g y  h a s  a  s m a l l e r  l a n d - o c c u p a t i o n  f o o t p r i n t  t h a n  r e n e w a b l e  e n e r g y  s o u r c e s .  

CONS
I n  a  n u c l e a r  p o w e r  p l a n t ’ s  l i f e  c y c l e ,  e m i s s i o n s  o f  a r o u n d  1 1 7  g  o f  C O 2  p e r  k i l o w a t t - h o u r  h a v e
t o  b e  t a k e n  i n t o  a c c o u n t .  A s  a  c o m p a r i s o n ,  n a t u r a l  g a s  c o m e s  o u t  a t  a r o u n d  4 4 2  g  o f  C O 2  a n d
o n s h o r e  w i n d  a t  a r o u n d  9  g  o f  C O 2  p e r  k i l o w a t t - h o u r .  T h e  C O 2  f o o t p r i n t  o f  a n  a r m a d a  o f
S M R s  p r o d u c e s  a  h i g h e r  o v e r a l l  f i g u r e  p e r  k i l o w a t t - h o u r .

C o n s i d e r i n g  S M R  r e a c t o r s  c u r r e n t l y  p l a n n e d ,  u n d e r  c o n s t r u c t i o n  o r  i n  o p e r a t i o n ,  t h e
a s s u m p t i o n  o f  a  f a s t  a v a i l a b i l i t y  c a n n o t  b e  r e l i e d  u p o n .  O n  t h e  c o n t r a r y ,  p l a n n i n g ,
d e v e l o p m e n t  a n d  c o n s t r u c t i o n  t i m e s  u s u a l l y  e x c e e d  t h e  o r i g i n a l  t i m e  s c h e d u l e s .  A n o t h e r
s p e c i f i c  p r o b l e m  i s  t h a t  w i t h  e v e r y  n e w  d e s i g n  m u s t  t o  b e  n e w ,  a n d  t h e r e f o r e  l e n g t h y ,
l i c e n s i n g  p r o c e s s e s .

C o n t i n u e d  i n n o v a t i o n  i s  k e y  t o  e n a b l e  g r e e n  t e c h n o l o g i e s  t o  c o n t i n u e  t o  o u t p e r f o r m  t h e i r
c a r b o n - h e a v y  c o m p e t i t o r s .  T h e  n u m b e r s ,  h o w e v e r ,  r e v e a l  a  r e m a r k a b l e  d i s b a l a n c e  b e t w e e n  t h e
i n v e s t m e n t s  i n  n u c l e a r  a n d  r e n e w a b l e  r e s e a r c h  a n d  t h e  i n v e s t m e n t s  i n  t h e  e x p a n s i o n  o f  t h e
r e s p e c t i v e  e n e r g y  s o u r c e :  i n  2 0 1 9 ,  1 5 %  o f  r e s e a r c h  a n d  d e v e l o p m e n t  f u n d s  o f  I E A  m e m b e r
s t a t e s  w e r e  a l l o c a t e d  t o  r e n e w a b l e s ,  a g a i n s t  2 1 %  f o r  n u c l e a r .  I n  t h e  s a m e  y e a r ,  o n l y  5 . 1  G W  o f
n u c l e a r ,  b u t  1 8 4  G W  o f  r e n e w a b l e s  w e r e  a d d e d  t o  t h e  g r i d .  T h i s  s t a n d s  i n  h a r s h  c o n t r a s t  t o
t h e  2 5 6  b i l l i o n  e u r o s  i n v e s t e d  i n  r e n e w a b l e  e n e r g y  e x p a n s i o n  i n  2 0 2 1 ,  1 7  t i m e s  t h e  g l o b a l
i n v e s t m e n t  i n  n u c l e a r  p o w e r  i n  t h a t  y e a r .

CONCLUSION
I n  s h o r t ,  t o  f u r t h e r  a c c e l e r a t e  t h e  e x p a n s i o n
o f  r e n e w a b l e s ,  r e s e a r c h  i n v e s t m e n t s  h a v e  t o
m a t c h  m a r k e t  r e a l i t i e s .  A  c o n t i n u e d  f o c u s  o n
n u c l e a r  r e s e a r c h  a s  a n  “ i n t e r i m  t e c h n o l o g y ”  i s
n e i t h e r  e c o n o m i c a l l y  n o r  e c o l o g i c a l l y  s e n s i b l e .

F i n a l l y ,  n u c l e a r  e n e r g y  i s  a  f i n a n c i a l l y
e x c l u s i v e  t e c h n o l o g y .  I t  i s  i m p o r t a n t  t o  m a k e
a n  e n e r g y - m a r k e t  e n t r y  f o r  e n e r g y
c o m m u n i t i e s  o r  m u n i c i p a l  u t i l i t i e s  a t t r a c t i v e ,
p u s h  a  d e c e n t r a l i z e d  e n e r g y  t r a n s i t i o n  a n d  i n
t u r n  i n c r e a s e  c o m p e t i t i o n  t o  l e v e l  t h e  p l a y i n g
f i e l d .  A t  t h e  s a m e  t i m e ,  i t  i s  a l s o  c r u c i a l  t o
a c c o u n t  f o r  t h e  n e e d s  o f  h e a v y  i n d u s t r i e s  ( i . e . ,
s t e e l ,  c h e m i c a l ,  c e m e n t  e t c . )  i n  t e r m s  o f
f i n d i n g  t h e  m o s t  s u i t a b l e  e n e r g y  s o u r c e s  t o
s u p p o r t  t h e  e n e r g y  i n t e n s i t y  o f  t h e i r  i n d u s t r i a l
p r o c e s s e s .

S o u r c e :  I n t e r n a t i o n a l  E n e r g y  A g e n c y

Global  investment  in  c lean energy and 
energy ef f i c iency,  2017 -  2021

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.dw.com/en/fact-check-is-nuclear-energy-good-for-the-climate/a-59853315
https://www.iaea.org/newscenter/news/preliminary-nuclear-power-facts-and-figures-for-2019#:~:text=Based%20on%20data%20reported%20to,since%20the%20end%20of%202018.
https://iea.blob.core.windows.net/assets/5e6b3821-bb8f-4df4-a88b-e891cd8251e3/WorldEnergyInvestment2021.pdf
https://iea.blob.core.windows.net/assets/5e6b3821-bb8f-4df4-a88b-e891cd8251e3/WorldEnergyInvestment2021.pdf
https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
https://www.iea.org/reports/world-energy-investment-2021


CAN NUCLEAR ENERGY GUARANTEE ENERGY
INDEPENDENCE FROM RUSSIA? 

PROS
C u r r e n t l y ,  t h e  E U  b u y s  4 5 %  o f  i t s  g a s ,  a r o u n d  a  t h i r d  o f  i t s  o i l  a n d  a  t h i r d  o f  i t s  c o a l  f r o m
R u s s i a .  I n c r e a s i n g  t h e  s h a r e  o f  n u c l e a r  e n e r g y  s u p p l y  w o u l d  r e l a x  R u s s i a ’ s  g r i p  o n  t h e
E u r o p e a n  e n e r g y  s u p p l y .  A c c o r d i n g l y ,  c o u n t r i e s  s u c h  a s  N e t h e r l a n d s  a n d  B e l g i u m  h a v e  t u r n e d
t o  n u c l e a r  e n e r g y ,  b y  d e l a y i n g  t h e i r  p h a s e  o u t  o f  n u c l e a r  o r  e n h a n c i n g  t h e i r  c a p a c i t i e s .

CONS
A s  i t  s t a n d s  n o w ,  n u c l e a r  p o w e r  s o v e r e i g n t y  i n  E u r o p e  i s  w i s h f u l  t h i n k i n g ,  a s  M o s c o w  s t i l l
h a s  a  f i r m  g r i p  o n  t h e  E u r o p e a n  n u c l e a r  p o w e r  s y s t e m .  A r o u n d  2 0 %  o f  u r a n i u m  i s  i m p o r t e d
f r o m  R u s s i a  a n d  a  q u a r t e r  o f  s e r v i c e s ,  i . e .  c o n v e r s i o n  a n d  e n r i c h m e n t  o f  u r a n i u m ,  a r e
p r o v i d e d  b y  R u s s i a .  I t  c o u l d  b e  a r g u e d  t h a t  s u p p l y  a n d  s e r v i c e s  c a n  b e  c o m p e n s a t e d  t h r o u g h
c o n t r a c t s  w i t h  o t h e r  s u p p l i e r s .  H o w e v e r ,  o n e  —  i n  t h e  w o r d s  o f  E u r a t o m  —  “ s i g n i f i c a n t
v u l n e r a b i l i t y ”  r e m a i n s .  T h e r e  a r e  1 8  R u s s i a n - d e s i g n e d  r e a c t o r s  i n  t h e  E U ,  r u n n i n g  e x c l u s i v e l y
o n  R u s s i a n  n u c l e a r  f u e l .  

T h e  s u p p l y - c h a i n  g r i p  e x t e n d s  t o  t h e  f i n a n c i a l  s t r u c t u r e  o f  t h e  n u c l e a r  i n d u s t r y ,  a s  R u s s i a ’ s
R o s a t o m  a n d  F r a n c e ’ s  F r a m a t o m  a r e  b o u n d  b y  n u m e r o u s  f i n a n c i a l  a n d  o r g a n i z a t i o n a l
a g r e e m e n t s .  I t  s h o u l d  b e  p o i n t e d  o u t  t h a t  t h e  F r e n c h  u r a n i u m  r e c y c l i n g  p r o g r a m m e  a n d  w i t h
i t  t h e  c o u n t r y ’ s  n u c l e a r  w a s t e  m a n a g e m e n t  w o u l d  b e  v o i d  a s  s o o n  a s  R o s a t o m  i s  s a n c t i o n e d .  

W h i l e  t h e  p r o c e s s  o f  l o o k i n g  f o r  a n s w e r s  o n  h o w  a n d  w h y  E u r o p e  h a s  w i l l i n g l y  p u t  i t s e l f  i n  a
R u s s i a n  h e a d l o c k  h a s  j u s t  s t a r t e d ,  t h e  c o n t i n e n t  s h o u l d  b e  c a r e f u l  n o t  t o  f a l l  f o r  a l l  t h e
e n e r g y - r e l a t e d  t e m p t a t i o n s  o f f e r e d  b y  t h e  s i l e n t  a c t o r  o n  s t a g e  –  C h i n a .  W h i l e  t h e  p u b l i c
d e b a t e  a b o u t  g a s  a n d  o i l  s a n c t i o n s  i s  r a g i n g ,  t h e r e  s h o u l d  b e  a  s u b s t a n t i a l  a w a r e n e s s  a b o u t
t h e  f i n a n c i a l  s u p p o r t  R u s s i a  i s  r e c e i v i n g  t h r o u g h  i t s  n u c l e a r  i n d u s t r y ’ s  t i e s  t o  t h e  E U .

CONCLUSION
G i v e n  t h e  c u r r e n t  s i t u a t i o n ,  w e  s h o u l d  b e  c a u t i o u s  i n  l o o k i n g  t o  n u c l e a r  p o w e r  c a p a c i t i e s  a s  a
p a t r o n  f o r  s e c u r i n g  t h e  e n e r g y  s u p p l y ,  w h i l e  o t h e r  e n e r g y  s o u r c e s  c a n  b e  a d j u s t e d  a w a y  f r o m
R u s s i a n  d e p e n d e n c e .  

Domestically produced energy with wind turbines or photovoltaic are independent from
geopolitical issues and contribute to the fight against climate change. 

https://www.reuters.com/markets/rates-bonds/eu-phase-out-russian-gas-oil-coal-imports-leaders-draft-2022-03-07/
https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas
https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas
https://www.bbc.com/news/business-61010605#:~:text=The%20government%20announced%20that%20a,of%20the%20projected%20electricity%20demand.
https://www.politico.eu/article/russia-nuclear-power-uranium-plants-europe-imports-germany-sanctions-ukraine-war/
https://euratom-supply.ec.europa.eu/system/files/2021-10/MJAA21001ENN_002.pdf
https://www.spiegel.de/wirtschaft/soziales/ukraine-krieg-eu-ist-auch-von-russischem-uran-abhaengig-a-d9575895-93da-4274-a5e5-167f4d9d2f0f
https://www.spiegel.de/wirtschaft/soziales/ukraine-krieg-eu-ist-auch-von-russischem-uran-abhaengig-a-d9575895-93da-4274-a5e5-167f4d9d2f0f
https://www.spiegel.de/wirtschaft/soziales/ukraine-krieg-eu-ist-auch-von-russischem-uran-abhaengig-a-d9575895-93da-4274-a5e5-167f4d9d2f0f
https://euratom-supply.ec.europa.eu/system/files/2021-10/MJAA21001ENN_002.pdf
https://www.usinenouvelle.com/article/nucleaire-le-russe-rosatom-pourrait-acquerir-20-d-arabelle-rapporte-le-figaro.N1794247
https://www.world-nuclear-news.org/Articles/Framatome-and-Rosatom-expand-cooperation
https://www.orano.group/en/unpacking-nuclear/recycled-uranium-an-energy-source-for-low-carbon-electricity
https://www.business-humanrights.org/en/latest-news/france-greenpeace-sends-formal-notice-to-edf-orano-to-drop-business-relationships-with-russia-to-comply-with-duty-of-vigilance-law/
https://www.business-humanrights.org/en/latest-news/france-greenpeace-sends-formal-notice-to-edf-orano-to-drop-business-relationships-with-russia-to-comply-with-duty-of-vigilance-law/
https://www.ft.com/content/95524dfc-6503-48c7-85ad-a116bdf2c9ed


CONS
I n  p r a c t i c e ,  t h e r e  a r e  a l r e a d y  s a f e t y  c o n c e r n s  i n  r e g a r d  t o  t h i r d - g e n e r a t i o n  r e a c t o r s .  T h e  f i r s t
t h i r d - g e n e r a t i o n  r e a c t o r  t o  b e  c o m p l e t e d ,  b u i l t  b y  F r a m a t o m  a n d  C h i n a ’ s  C G N ,  h a d  t o  b e  s h u t
d o w n  a f t e r  g a s  l e a k s  a n d  s m a l l  l e v e l s  o f  r a d i a t i o n  p o s e d  a  d i r e c t  t h r e a t  t o  t h e  p l a n t  a n d  t h e
p u b l i c .  

F o u r t h - g e n e r a t i o n  r e a c t o r s  m a y  i n c l u d e  p r o m i s i n g  d e s i g n s ;  h o w e v e r ,  t h e s e  r e a c t o r s  w i l l  n o t  b e
a b l e  t o  d e l i v e r  a  f a s t - p a c e d  e n e r g y  t r a n s i t i o n .  F r a n c e  s e e m e d  t o  a c k n o w l e d g e  t h i s  i s s u e ,  a s  i t  
 s u s p e n d e d  i t s  f o u r t h - g e n e r a t i o n  r e s e a r c h  p r o j e c t  A S T R I D  a f t e r  s p e n d i n g  7 3 8  m i l l i o n  e u r o s  o f
p u b l i c  i n v e s t m e n t  o n  i t .  T h e  o f f i c i a l  e x p l a n a t i o n  w a s :  “ i n  t h e  c u r r e n t  e n e r g y  m a r k e t  s i t u a t i o n ,  t h e
p e r s p e c t i v e  o f  i n d u s t r i a l  d e v e l o p m e n t  o f  f o u r t h - g e n e r a t i o n  r e a c t o r s  i s  n o t  p l a n n e d  b e f o r e  t h e
s e c o n d  h a l f  o f  t h i s  c e n t u r y . ”

W h i l e  d e s i g n s  o f  S M R s  d i f f e r ,  s o m e  c e r t a i n t i e s  r e m a i n :  t h o u g h  t h e  r i s k s  p e r  r e a c t o r  a r e  l o w e r ,
t h e  h i g h e r  n u m b e r  o f  r e a c t o r s  e f f e c t i v e l y  m u l t i p l i e s  t h e  t h r e a t s  o f  m a l f u n c t i o n  a n d  p r o l i f e r a t i o n
r i s k s  o f  n u c l e a r  m a t e r i a l .  

T h e  m o s t  i m p o r t a n t  c o n c e r n  i s  t h a t  S M R s  a r e  n o t  r e a d y  y e t  t o  d e l i v e r  t h e  t r a n s i t i o n :  t h e y  s h o u l d
b e  r e a d y  b y  2 0 3 0 s ,  a n d  o n l y  i f  t h e i r  p r o t o t y p e s  p r o v e  t o  b e  s u c c e s s f u l  i n  2 0 2 0 s .  

CAN NEW TECHNOLOGIES HELP TO DELIVER THE
ENERGY TRANSIT ION?

PROS
T e c h n o l o g i c a l  a d v a n c e s  p r o m i s e  t o  s o l v e  s o m e  o f  t h e  i n d u s t r y ’ s  b i g g e s t  f l a w s .  T h i r d - g e n e r a t i o n
r e a c t o r s  a r e  s i g n i f i c a n t l y  s a f e r  t h a n  t h e  m o d e l s  i n  o p e r a t i o n  t o d a y .  F o u r t h - g e n e r a t i o n  r e a c t o r s
a i m  t o  r u l e  o u t  a c c i d e n t s  a l t o g e t h e r .  

S o m e  f o u r t h - g e n e r a t i o n  d e s i g n s  h a v e  t h e  p o t e n t i a l  f o r  s i g n i f i c a n t  t e c h n o l o g i c a l  b r e a k t h r o u g h s .
A m o n g  t h e  m o s t  e x c i t i n g  a r e  p l a n s  f o r  r e a c t o r s  t h a t  a r e  a b l e  t o  r u n  o n  n u c l e a r  f u e l  f o r  s e v e r a l
d e c a d e s ;  o t h e r s  h a v e  t h e  a b i l i t y  t o  p r o c e s s  o l d  n u c l e a r  f u e l ,  t h u s  c l o s i n g  t h e  n u c l e a r  f u e l  c y c l e
a n d  s o l v i n g  t h e  p r o b l e m  o f  n u c l e a r  w a s t e .  

T h e  a r g u m e n t  f o r  t h e  S m a l l  M o d u l a r  R e a c t o r  ( S M R )  g o e s :  t h e  e n e r g y  s o u r c e  i s  s a f e ,  h a s  l o w
c a r b o n  e m i s s i o n s  a n d  c a n  b e  c o m m i s s i o n e d  m o r e  q u i c k l y  t h a n  c o n v e n t i o n a l  r e a c t o r s .  T h e s e
f e a t u r e s  c o u l d  m a k e  S M R s  a  g o - t o  o p t i o n ,  a l s o  f o r  t h e  G l o b a l  S o u t h .  

Small Modular Reactors (SMR) are expected to have
lower investment costs and a higher power
generation per unit. 

However SMRs are not market ready yet, as their
prototypes are still being developed. If successful,
SMRs can only be market ready in the 2030s.

https://www.rnd.de/politik/atomkraftwerke-in-eu-sicherheitsbedenken-bei-neuen-reaktoren-typ-SSTX7XLJZZAJDMUXO7P7TMGCRI.html
https://www.rnd.de/politik/atomkraftwerke-in-eu-sicherheitsbedenken-bei-neuen-reaktoren-typ-SSTX7XLJZZAJDMUXO7P7TMGCRI.html
https://www.reuters.com/article/us-france-nuclearpower-astrid/france-drops-plans-to-build-sodium-cooled-nuclear-reactor-idUSKCN1VK0MC
https://www.base.bund.de/SharedDocs/Downloads/BASE/DE/berichte/kt/gutachten-small-modular-reactors.pdf?__blob=publicationFile&v=2
https://www.gen-4.org/gif/jcms/c_40368/benefits-and-challenges#c_43122
https://www.scientificamerican.com/article/can-sodium-save-nuclear-power/


CONS
P u t  s i m p l y ,  n u c l e a r  a n d  r e n e w a b l e  e n e r g i e s  a r e  a  d i f f i c u l t  m a t c h .  

R e n e w a b l e s  p r o v i d e  a  w e a t h e r - d e p e n d e n t ,  f l u c t u a t i n g  e n e r g y  s u p p l y .  T h e  d e v e l o p m e n t  o f  a
E u r o p e a n  e n e r g y  g r i d  i s  k e y  t o  c o p e  w i t h  t h e s e  f l u c t u a t i o n s .  A s  E U  m e m b e r  s t a t e s  s h o w c a s e
d i f f e r e n t  p a t h s  a n d  d i f f e r e n t  p a c e s  i n  e a c h  o t h e r ’ s  e n e r g y  t r a n s i t i o n s ,  t h e y  w i l l  n e e d  t a k e  t u r n s
i n  s t a b i l i z i n g  t h e i r  n e i g h b o r s ’  e n e r g y  s u p p l y .  H o w e v e r ,  t o  f u l l y  s h i f t  t h e  E u r o p e a n  e n e r g y  s u p p l y
t o  r e n e w a b l e s ,  s t o r a g e  c a p a b i l i t i e s  a n d  f l e x i b l e  i n t e r i m  t e c h n o l o g i e s  w i l l  b e  n e e d e d .  T h e r e f o r e
t h e  k e y  q u e s t i o n  i s  w h e t h e r  n u c l e a r  r e a c t o r s  c a n  b e  s u c h  a  f l e x i b l e  b r i d g e  t e c h n o l o g y ,
e s p e c i a l l y  s i n c e  g a s - f i r e d  p o w e r  p l a n t s  h a v e  d r a s t i c a l l y  l o s t  t h e i r  e c o n o m i c  a p p e a l  w i t h  R u s s i a ’ s
w a r  o n  U k r a i n e  a n d  t h e  E u r o p e a n  p u s h  t o  g e t  r i d  o f  R u s s i a n  g a s  s u p p l y .  D e s i g n e d  f o r  a n d  i n  a n
e n v i r o n m e n t  o f  f o s s i l - e n e r g y  s o u r c e s ,  n u c l e a r  r e a c t o r s  a r e  n o t  b u i l t  t o  b e  t a k e n  o n  a n d  o f f  t h e
g r i d  i n  s h o r t  i n t e r v a l s .  O n - a n d - o f f  o p e r a t i o n  i s  d e e m e d  t o  p u t  s t r e s s  o n  m a t e r i a l s ,  w h i c h  h a v e  i n
m a n y  c a s e s  a l r e a d y  s u r p a s s e d  t h e  d a t e  t o  w h i c h  t h e y  w e r e  c a l c u l a t e d  t o  l a s t .  T h e  c o n s e q u e n c e
o f  t h i s  c a n  b e  o b s e r v e d  i n  F r a n c e ,  w h e r e  n u c l e a r  p l a n t s  h a v e  t o  b e  t a k e n  o f f  t h e  g r i d  m o r e  a n d
m o r e  r e g u l a r l y  b e c a u s e  o f  m a t e r i a l  e x h a u s t i o n .

I n  A p r i l  2 0 2 2  i n  F r a n c e ,  s o m e t i m e s  o n l y  2 8  o f  5 6  n u c l e a r  r e a c t o r s  w e r e  c o n n e c t e d  t o  t h e  g r i d .
W i t h  a n  a g i n g  n u c l e a r  f l e e t  a n d  r e a c t o r s  n o t  s p e c i f i c a l l y  d e s i g n e d  f o r  o n  a n d  o f f  u s e ,  n u c l e a r  a n d
r e n e w a b l e  a r e  o n l y  c o m p a t i b l e  i f  a  c o u n t r y  i s  w i l l i n g  t o  s i g n i f i c a n t l y  i n c r e a s e  r i s k s .  I n d e e d ,  i t  i s
h i g h l y  q u e s t i o n a b l e  i f  F r a n c e  w i l l  b e  a b l e  t o  s u s t a i n  a  s t a b l e  e l e c t r i c i t y  s u p p l y  i n  t h e  y e a r s  t o
c o m e .  N o t  b e t t i n g  o n  r e n e w a b l e  p o w e r  e a r l y  e n o u g h  m i g h t  p r o v e  t o  b e  a  c o s t l y  d e c i s i o n  f o r
F r a n c e .

A d d i t i o n a l l y ,  w i t h  l o w e r  o p e r a t i o n a l  h o u r s ,  t h e  c o n t i n u e d  u s e  o f  n u c l e a r  p o w e r  p l a n t s  d e s i g n e d
a n d  f i n a n c i a l l y  c a l c u l a t e d  f o r  c o n t i n u o u s  u s e  b e c o m e s  l e s s  a n d  l e s s  e c o n o m i c a l l y  s e n s i b l e .  

F i n a l l y ,  c l i m a t e  c h a n g e  t h r e a t e n s  t h e  n u c l e a r  i n d u s t r y ,  a s  w a t e r - i n t e n s i v e  i n l a n d  n u c l e a r  p o w e r
p l a n t s  m a y  c o n t r i b u t e  t o  l o c a l i z e d  w a t e r  s t r e s s  a n d  c o m p e t i t i o n  f o r  w a t e r  u s e s ,  a c c o r d i n g  t o  t h e
I P C C .  

IS  NUCLEAR ENERGY A RELIABLE  SOURCE OF ENERGY? 

PROS
A s  r e n e w a b l e  e n e r g y  s o u r c e s  r e l y  o n  e x t e r n a l  f a c t o r s  s u c h  a s  s u n  a n d  w i n d ,  n u c l e a r  p o w e r  i s
n e e d e d  t o  e n s u r e  a  s t a b l e  e n e r g y  s u p p l y .  T h e  a r g u m e n t  o f t e n  g o e s :  b a s e - l o a d  e n e r g y  c a p a c i t y  i s
n e e d e d  t o  s a f e g u a r d  a  s t a b l e  a n d  r e l i a b l e  e n e r g y  s u p p l y .

N u c l e a r  e n e r g y  i s  n e e d e d  u n t i l  t h e  e n e r g y  g r i d  i n f r a s t r u c t u r e  h a s  b e e n  a d a p t e d  t o  t h e  r e a l i t y  o f
“ e n e r g y - r i c h ”  a n d  “ e n e r g y - p o o r ”  r e g i o n s .
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2015:80:FIN
https://www.wbgu.de/fileadmin/user_upload/wbgu/publikationen/hauptgutachten/hg2003/pdf/wbgu_jg2003.pdf
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https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.energy.gov/eere/articles/changing-game-linking-nuclear-and-renewable-energy-systems
https://www.wbgu.de/fileadmin/user_upload/wbgu/publikationen/hauptgutachten/hg2003/pdf/wbgu_jg2003.pdf
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CONS
T h e  d i f f e r e n t  s t a g e s  o f  t h e  n u c l e a r  c y c l e  a l l  h a v e  u n i q u e  e n v i r o n m e n t a l  a n d  p r o l i f e r a t i o n  r i s k s .
S c e n a r i o s  i n  w h i c h  n e w  p a r t i t i o n i n g  a n d  t r a n s m u t a t i o n  t e c h n o l o g i e s  a r e  b e i n g  u s e d  t o  t r e a t
n u c l e a r  w a s t e  a n d  s h o r t e n  t h e  t i m e  n e e d e d  f o r  f i n a l  s t o r a g e  a d d  t o  t h e  u n c e r t a i n t y  o f  a  c l e a r - c u t
t i m e  f r a m e .  T h e  l e a d  t i m e  a l o n e  i s  s u g g e s t e d  t o  t a k e  s e v e r a l  d e c a d e s ,  w h i l e  t h e  i m p l e m e n t a t i o n
p e r i o d  w o u l d  t a k e  b e t w e e n  5 5  a n d  3 0 0  y e a r s .  S u c h  a  p r o c e s s  w o u l d  i n c r e a s e  p r o l i f e r a t i o n  r i s k s ,
a s  s e p a r a t e d  p l u t o n i u m  w o u l d  h a v e  t o  b e  s t o r e d  a t  d i f f e r e n t  f a c i l i t i e s  o v e r  e x t e n d e d  p e r i o d s .  
S p e n t  f u e l  r o d s  t h a t  h a v e  a l r e a d y  b e e n  r e p r o c e s s e d  a r e  n o t  s u i t a b l e  f o r  p a r t i t i o n i n g  a n d
t r a n s m u t a t i o n  t e c h n o l o g i e s .  I n  a n y  c a s e ,  t h e  q u e s t i o n  o f  a  s a f e  s t o r a g e  s i t e  f o r  t h e s e  w a s t e s
r e m a i n s .  

F r a n c e  —  t h r o u g h  F r a m a t o m ,  a  n u c l e a r  e n e r g y  c o m p a n y  o w n e d  a t  7 5 %  b y  E l e c t r i c i t é  d e  F r a n c e ,  a
l a r g e l y  s t a t e - o w n e d  F r e n c h  e l e c t r i c i t y  c o m p a n y  —  d o e s  n o t  h a v e  t h e  m e a n s  t o  c o n v e r t  i t s  u s e d
u r a n i u m .  T h i s  i s  s u p p o s e d  t o  b e  d o n e  b y  R o s a t o m  i n  S i b e r i a .  E f f e c t i v e l y ,  a s  R u s s i a  h a s  m o r e  t h a n
e n o u g h  u r a n i u m  i t s e l f ,  R o s a t o m  j u s t  s t o r e s  F r a n c e  n u c l e a r  w a s t e  i n  o n e  o f  R u s s i a ’ s  c l o s e d  c i t i e s ,
w h e r e  a c c e s s  i s  o n l y  p o s s i b l e  w i t h  s p e c i a l  p e r m i t s .  G i v e n  a n  o v e r d u e  p u b l i c  d e b a t e  o n  t h e
s u b j e c t ,  F r a n c e  w i l l  h a v e  t o  u n r a v e l  i t s  e n t a n g l e m e n t s  w i t h  i t  i t s  f i n a n c i a l  s u p p o r t  o f  t h e
R u s s i a n  n u c l e a r  i n d u s t r y ,  e f f e c t i v e l y  d i s r u p t i n g  t h e  c o u n t r y ’ s  n u c l e a r  w a s t e  p r o c e s s e s .  

CAN WE SOLVE THE PROBLEM OF NUCLEAR WASTE
STORAGE? 

PROS
E v i d e n c e  f r o m  F i n l a n d ,  S w e d e n  a n d  F r a n c e  s h o w s  t h a t  b r o a d  p o l i t i c a l  s u p p o r t ,  c o h e r e n t  w a s t e
p o l i c i e s  a n d  a  w e l l - m a n a g e d  d e c i s i o n - m a k i n g  p r o c e s s  f o r  f i n a l  s t o r a g e  c a n  b o o s t  p u b l i c  s u p p o r t
o f  n u c l e a r  e n e r g y .  

S o m e  f o u r t h - g e n e r a t i o n  r e a c t o r s  h a v e  t h e  a b i l i t y  t o  p r o c e s s  o l d  n u c l e a r  f u e l ,  t h u s  c l o s i n g  t h e
n u c l e a r  f u e l  c y c l e  a n d  s o l v i n g  t h e  p r o b l e m  o f  n u c l e a r  w a s t e .  N e w  p a r t i t i o n i n g  a n d  t r a n s m u t a t i o n
t e c h n o l o g i e s  c a n  r e d u c e  t h e  t i m e  n e e d e d  f o r  n u c l e a r  w a s t e  t o  b e  k e p t  i n  f i n a l  s t o r a g e .

F r a n c e  h a s  m a n a g e d  t o  r e c y c l e  t h e  m a j o r i t y  o f  i t s  s p e n t  n u c l e a r  f u e l ,  s h o w i n g  t h a t  i t  i s  p o s s i b l e
t o  s i g n i f i c a n t l y  r e d u c e  t h e  p r o b l e m s  w i t h  s p e n t  n u c l e a r  f u e l s .

The question of the storage of nuclear waste remains unresolved.

https://doris.bfs.de/jspui/bitstream/urn:nbn:de:0221-2021030826033/5/gutachten-partitionierung-und-transmutation.pdf
https://cdn.greenpeace.fr/site/uploads/2021/10/French-nuclear-waste-_-a-one-way-ticket-to-Siberia-_-Briefing-Greenpeace-France-Embargo-12-10-2021.pdf
https://pubs.geoscienceworld.org/msa/elements/article-abstract/12/4/269/239029/Selecting-a-Site-for-a-Radioactive-Waste?redirectedFrom=fulltext
http://www.ossfoundation.us/projects/energy/nuclear
https://www.iaea.org/newscenter/news/frances-efficiency-in-the-nuclear-fuel-cycle-what-can-oui-learn


CAN NUCLEAR ENERGY BE  READY ON T IME TO ANSWER
THE ENERGY AND CLIMATE CRISIS?  

T h e  l a t e s t  I P C C  r e p o r t  h a s  r e i t e r a t e d  t h a t ,  i n  o r d e r  t o  l i m i t  g l o b a l  w a r m i n g  t o  1 . 5  °  o r  e v e n
2 ° , t h e  n e x t  t w o  d e c a d e s  a r e  d e c i s i v e .  I t  i s  t h e r e f o r e  c r u c i a l  t o  e v a l u a t e  w h e t h e r  n u c l e a r  e n e r g y
r e s o u r c e s  c a n  s u p p o r t  t h e  e n e r g y  t r a n s i t i o n  f a s t  e n o u g h  t o  a c h i e v e  t h i s  g o a l .

T h e  t i m e  i t  t a k e s  t o  c o n s t r u c t  m o d e r n  E u r o p e a n  p r e s s u r i z e d  r e a c t o r s  —  t h e  o n l y  m o d e r n  r e a c t o r
t y p e  c u r r e n t l y  u n d e r  c o n s t r u c t i o n  i n  E u r o p e  —  c a n  b e  e s t i m a t e d  t o  t a k e  b e t w e e n  8  ( i f  H i n k l e y
P o i n t  C  w i l l  b e  o n  s c h e d u l e )  a n d  1 6  y e a r s ,  w i t h  d e l a y s  m a k i n g  u p  f o r  m o s t  o f  t h e  c o n s t r u c t i o n
t i m e  a n d  p l a n n i n g  p r o c e s s e s  n o t  t a k e n  i n t o  a c c o u n t .  O l d e r  s t u d i e s  s h o w  t h a t ,  g l o b a l l y ,  t h e
a v e r a g e  c o n s t r u c t i o n  t i m e  o v e r r u n  o f  n u c l e a r  r e a c t o r s  i s  6 4 %  –  b e a r i n g  i n  m i n d  t h a t  t h i s  n u m b e r
i s  l i k e l y  t o  b e  h i g h e r  a s  t h e  c o n s t r u c t i o n  t i m e  o f  n e w e r - g e n e r a t i o n  r e a c t o r s  i s  n o t  t a k e n  i n t o
a c c o u n t .

I P C C  n u m b e r s  s u g g e s t  t h a t ,  i n  o r d e r  t o  m a k e  u p  f o r  t h e  l o s s  i n  c a p a c i t y  o f  o l d ,  p h a s e d - o u t
n u c l e a r  p o w e r  p l a n t s  a n d  s t i l l  h a v e  a  “ p o s i t i v e ”  i m p a c t  o n  a  p a t h  t o  1 . 5 ° ,  a s  m a n y  a s  1 6 0  n e w
n u c l e a r  p o w e r  p l a n t s  w o u l d  h a v e  t o  b e  a d d e d  g l o b a l l y  b y  2 0 3 0  —  a n  a l l  b u t  r e a l i s t i c  s c e n a r i o
g i v e n  t h e  a v e r a g e  d u r a t i o n  f o r  p l a n n i n g ,  f i n a n c i n g  a n d  c o n s t r u c t i o n .  I n d e e d ,  i t  i s  n o
o v e r s t a t e m e n t  t h a t  t h e r e  i s  n o  c o n c e i v a b l e  w a y  c o u n t r i e s  c a n  m e e t  t h e i r  2 0 3 0  P a r i s  g o a l s  b y
e m b a r k i n g  o n  n u c l e a r  p o w e r  p r o g r a m m e s  n o w .

I t  s h o u l d  a l s o  b e  n o t e d  t h a t ,  d u e  t o  f i n a n c i a l  a n d  s t r u c t u r a l  s h o r t c o m i n g s ,  n o  W e s t e r n  n u c l e a r
p o w e r  c o m p a n y  i s  i n  a  p o s i t i o n  t o  p u s h  a  n u c l e a r  p o w e r  e x p a n s i o n .  R u s s i a ,  w h o s e  s t a t e - r u n
c o m p a n y  R o s a t o m  h a d  m o r e  c o n t r a c t s  t h a n  t h e  n e x t  f o u r  c o m p e t i t o r s  c o m b i n e d  i n  2 0 1 9 ,  r u l e d
i t s e l f  o u t  f r o m  l e a d i n g  s u c h  a  c h a r g e .

Source :  Wor ld  Nuc lea r  Indus t r y  S ta tus  Repor t  2020 ,  p .  49

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.qualenergia.it/sites/default/files/articolo-doc/1-s2.0-S2214629614000942-main%281%29.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter2_Low_Res.pdf
https://www.politico.eu/article/france-edf-reform-on-hold/
https://www.reuters.com/article/us-russia-economicforum-rosatom-idUSKBN18S4NU
http://www.worldnuclearreport.org/IMG/pdf/wnisr2020_lr.pdf


IS  NUCLEAR ENERGY CHEAP?

N u c l e a r  e n e r g y  h a s  g r a d u a l l y  l o s t  i t s  c o m p e t i t i v e  p o s i t i o n  c o m p a r e d  t o  r e n e w a b l e  e n e r g y
s o u r c e s .  T h e  l e v e l i z e d  c o s t  o f  e l e c t r i c i t y  ( L C O E )  p r o d u c e d  b y  n u c l e a r  p o w e r  i s  h i g h e r  t h a n  t h a t
o f  o n s h o r e  w i n d  e n e r g y  a n d  p h o t o v o l t a i c s ,  a s  w e l l  a s  o f f s h o r e  w i n d  e n e r g y  ( d e p e n d i n g  o n  t h e
s t u d y ) .  S i m u l t a n e o u s l y ,  t h e  t r e n d  i s  r u n n i n g  a g a i n s t  n u c l e a r  e n e r g y .  W i t h  c o n s t r u c t i o n  t i m e
o v e r r u n s  b e i n g  t h e  n o r m ,  c o n s t r u c t i o n  c o s t s  a n d  t h e r e f o r e  t h e  L C O E  r i s e  a s  w e l l .  I n n o v a t i o n s
h a v e  m a d e  r e n e w a b l e  e n e r g y  s o u r c e s  c h e a p e r ,  w h e r e a s  o l d  a n d  e x t e n d e d  n u c l e a r  p o w e r  p l a n t s
m a k e  n u c l e a r  e n e r g y  m o r e  e x p e n s i v e .  I n d e e d ,  n u c l e a r  p o w e r  s e e m s  t o  b e  t h e  o n l y  t e c h n o l o g y
t h a t  m a n a g e s  t o  a c t u a l l y  b e c o m e  m o r e  c o s t l y  w i t h  n e w  i n n o v a t i o n ,  r a t h e r  t h a n  t h e  o t h e r  w a y
a r o u n d .   M o r e o v e r ,  m o r e  t h a n  9 , 5  b i l l i o n  e u r o s  o f  i n v e s t m e n t s  a r e  r e q u i r e d  t o  f i n a n c e  a  n u c l e a r
p o w e r  p l a n t ,  a c c o r d i n g  t o  t h e  I P C C .  

S M R s  s e e m  t o  s h a r e  t h i s  h a b i t  o f  c o s t s  a n d  c o n s t r u c t i o n  t i m e  o v e r r u n s ,  a s  w e l l  a s  t h e  n e e d  f o r
h i g h  u p - f r o n t  i n v e s t m e n t s .  A m i d  s u b s t a n t i a l  u n c e r t a i n t i e s ,  e s t i m a t i o n s  f o r  f i r s t  g e n e r a t i o n s  S M R s
c o m e  o u t  a t  L C O E s  o f  U S D  1 3 1 - 1 9 0  p e r  M W h .  I t  a l s o  l o o k s  l i k e  t h e  e c o n o m i c  p r o m i s e  o f  S M R s
h a s  o n e  c l e a r  s h o r t c o m i n g :  s c a l a b i l i t y .  S t u d i e s  s u g g e s t  t h a t  a s  m a n y  a s  3 0 0 0  S M R s  w o u l d  h a v e  t o
b e  c o n s t r u c t e d  g l o b a l l y  f o r  i t  t o  b e  e c o n o m i c a l l y  s u s t a i n a b l e .

T o  p a v e  t h e  w a y  f o r  m o r e  r e n e w a b l e  e n e r g y  s o u r c e s  i n  t h e  g r i d ,  c o u n t r i e s  h a v e  a d o p t e d  s p e c i f i c
p o l i c i e s ,  s u c h  a s  f e e d - i n  t a r i f f s ,  f e e d - i n  p r e m i u m s  o r  p r i o r i t y  f e e d - i n s .  T h e s e  p o l i c i e s ,  t o g e t h e r
w i t h  a  c h a n g e d  e l e c t r i c i t y  p r i c e  m a r k e t ,  i m p a c t  t h e  f i n a n c i a l  c a l c u l a t i o n s  o f  e x i s t i n g  a n d
p r o p o s e d  n u c l e a r  p o w e r  p l a n t s  —  p a r t  o f  t h e  r e a s o n  f o r  e l e c t r i c i t y  c o m p a n i e s ’  r e s i s t a n c e  a g a i n s t
a n  e n e r g y  t r a n s i t i o n  t o  r e n e w a b l e  e n e r g i e s .

Generation with new large-scale power plants
Consequential costs for health, environment and climate
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What does electricity generation cost in the EU?

Source: Deutsche Welle, Fraunhofer ISE, UBA, DIW, 2021

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://gala.gre.ac.uk/id/eprint/4699/3/%28ITEM_4699%29_THOMAS_2010-11-E-EPR.pdf
https://www.base.bund.de/SharedDocs/Downloads/BASE/DE/berichte/kt/gutachten-small-modular-reactors.pdf?__blob=publicationFile&v=2
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.base.bund.de/SharedDocs/Downloads/BASE/DE/berichte/kt/gutachten-small-modular-reactors.pdf?__blob=publicationFile&v=2
https://www.dw.com/de/faktencheck-ist-atomenergie-klimafreundlich-was-kostet-strom-aus-kernkraft/a-59709250


IS  NUCLEAR ENERGY SAFE?

N u c l e a r  s a f e t y ,  c r i t i c s ’  o r i g i n a l  w o r r y  w i t h  n u c l e a r  p o w e r ,  i s  s t i l l  r a t i o n a l  a n d  s h o u l d  r e m a i n  a
p r i n c i p a l  c o n c e r n .  T h e  m o s t  c a t a s t r o p h i c  i n c i d e n c e s  –  i . e .  K y s h t y m  1 9 5 7 ,  T h r e e  M i l e  I s l a n d  i n
1 9 7 9 ,  U k r a i n e ’ s  C h e r n o b y l  i n  1 9 8 6  a n d  J a p a n ’ s  F u k u s h i m a  i n  2 0 1 1  –  a r e  w e l l  k n o w n .  T h e r e  h a v e
b e e n  3 1  o t h e r  s e r i o u s  i n c i d e n t s  a t  n u c l e a r  p o w e r  s t a t i o n s  w o r l d w i d e  s i n c e  1 9 5 2 ,  a c c o r d i n g  t o
d a t a  f r o m  t h e  I n t e r n a t i o n a l  A t o m i c  E n e r g y  A g e n c y .  C u r r e n t l y ,  a r o u n d  a  f i f t h  o f  F r a n c e ’ s  a g i n g
n u c l e a r  r e a c t o r s  h a v e  b e e n  s h u t  d o w n  b e c a u s e  o f  s a f e t y  i s s u e s ;  t h e  o l d e r  r e a c t o r s  g e t ,  t h e  h i g h e r
t h e  r i s k  o f  a c c i d e n t s .  

N e w  G e n .  I I I  r e a c t o r  d e s i g n s  w i t h  p a s s i v e  a n d  e n h a n c e d  s a f e t y  s y s t e m s  a s  w e l l  a s  S M R s  r e d u c e
t h e  r i s k  o f  a c c i d e n t s .  T h e s e  g e n e r a t o r  t y p e s  a r e ,  h o w e v e r ,  n o t  l i k e l y  t o  h a v e  a n y  i m p a c t  o n  t h e
e n e r g y  t r a n s i t i o n ,  a s  c a n  b e  s e e n  i n  P o i n t  o f  d i s c u s s i o n  3 .

C l i m a t e  c h a n g e  d i r e c t l y  t r e a t h e n s  n u c l e a r  f a c i l i t i e s  a n d  t h e  e n e r g y  s u p p l y  e q u a t i o n .  O n e  v i s i b l e
p a t t e r n  i s  t h e  r e p e a t e d  s h u t d o w n  o f  F r e n c h  n u c l e a r  p o w e r  p l a n t s  d u r i n g  s u m m e r  m o n t h s  d u e  t o
i n c r e a s i n g l y  l o w  w a t e r  l e v e l s .  W a t e r - i n t e n s i v e  i n l a n d  n u c l e a r  p o w e r  p l a n t s  c a n  a d d  t o  l o c a l  w a t e r
s t r e s s  a n d  c o m p e t i t i o n  f o r  s h a r e d  w a t e r  r e s o u r c e s .  

F i n a l l y ,  n u c l e a r  f a c i l i t i e s  c a n  b e c o m e  t a r g e t s  d u r i n g  c o n f l i c t s .  R u s s i a n  f o r c e s  o c c u p i e d  t h e
C h e r n o b y l  n u c l e a r  p o w e r  p l a n t  a n d  f i r e d  m i s s i l e s  n e a r  t h e  Z a p o r i z h z h i a  p o w e r  p l a n t  i n  A p r i l  2 0 2 2
d u r i n g  t h e  i n v a s i o n  o f  U k r a i n e .

31 incidents since 1952
Three Mile Island in 1979, Chernobyl in
1986, Fukushima in 2011.

1/5 of france's nuclear fleet
is shut down 
Due to safety concerns. The average age of
French reactors is 35 years old. The older the
reactor, the higher the accident risks.

Risks of terror attacks
During conflicts. Russian forces occupied the
Chernobyl nuclear power plant and fired missiles
near the Zaporizhzhia power plant in April 2022
during the invasion of Ukraine.

https://www.theguardian.com/news/datablog/2011/mar/14/nuclear-power-plant-accidents-list-rank
https://www.theguardian.com/news/datablog/2011/mar/14/nuclear-power-plant-accidents-list-rank
https://www.euractiv.com/section/energy-environment/news/safety-concerns-raised-for-third-french-nuclear-plant/
https://www.euractiv.com/section/energy-environment/news/safety-concerns-raised-for-third-french-nuclear-plant/
https://www.gen-4.org/gif/jcms/c_40368/benefits-and-challenges#c_43122
https://www.climateforesight.eu/energy/nuclear-power-feeling-the-heat/
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.rferl.org/a/ukraine-invasion-russian-forces-chernobyl-/31721240.html
https://www.nti.org/atomic-pulse/what-happened-at-ukraines-zaporizhzhia-nuclear-power-plant-and-what-are-the-implications/
https://www.nti.org/atomic-pulse/what-happened-at-ukraines-zaporizhzhia-nuclear-power-plant-and-what-are-the-implications/
https://www.world-nuclear.org/information-library/country-profiles/countries-a-f/france.aspx


FES JUST CLIMATE 

F E S  J u s t  C l i m a t e  a c t s  a s  a  t h i n k  t a n k
a b o u t  c u r r e n t  a n d  c o m i n g  t r e n d s ,  a n d  a
p o l i c y  a d v i s o r  i n  o n g o i n g  d e b a t e s .  W e
s u p p o r t  F E S  o f f i c e s  a n d  t h e i r  p a r t n e r s  i n
s h a p i n g  t h e  i n d u s t r i a l  r e v o l u t i o n  o f  o u r
t i m e s .

T h i s  a r t i c l e  i s  p a r t  o f  o u r  N u c l e a r  E n e r g y
S e r i e s :  E n e r g i z i n g  t h e  D e b a t e .  I t  i n c l u d e s
a  m a p p i n g  o f  n u c l e a r  e n e r g y  i n  t h e  O S C E
r e g i o n ,  t h e  p r o s  a n d  c o n s  o f  n u c l e a r
e n e r g y ,  a s  w e l l  a s  a r g u m e n t s  f o r  t h e
d e b a t e .  
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