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• Ob je ct ive : In ve s t iga t e , h o w  CfDs  co u ld  b e  d e s ign e d  t o  
s e rve  t h e  o b je ct ive s  o f Sw e d is h  clim a t e  a n d  e n e rgy 
p o licie s  w h ile  b e in g in  co m p lia n ce  w it h  t h e  p re s e n t  
p ro p o s a l a cce p t e d  b y t h e  Co u n cil

• Re p o rt  is  b a s e d  o n  a  lit e ra t u re  re vie w  a n d  a  
s t a ke h o ld e r  w o rks h o p  w it h  re p re s e n t a t ive s  o f 
Sw e d is h  e n e rgy co m p a n ie s

Ba ckgro u n d
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 Ele ct r icit y d e m a n d  is  e xp e ct e d  t o  in cre a s e  
m a rke d ly. Pla n n in g t a rge t : 3 0 0  TWh  b y 2 0 4 5 .

 Th e  Sw e d is h  go ve rn m e n t  w a n t s  t o  e n s u re  a  le ve l 
p la yin g fie ld  b e t w e e n  d iffe re n t  fo s s il- fre e  e n e rgy 
s o u rce s . At  t h e  s a m e  t im e  p re fe re n ce  fo r  n u cle a r  
e n e rgy : + 2 ,5  GW b y 2 0 3 5 ,+1 0  re a ct o rs  b y 2 0 4 5 .

 Hu ge  p rice  d iffe re n ce s  a cro s s  t h e  co u n t ry, w it h  
u n p re ce d e n t e d  le ve ls  o f e le ct r icit y p rice s  in  ce n t ra l 
a n d  s o u t h e rn  Sw e d e n .

 Th e  Sw e d is h  go ve rn m e n t  s e e ks  t o  h a rm o n is e  
p rice s  b e t w e e n  p rice  a re a s , e ve n t u a lly p a vin g t h e  
w a y fo r  o n e  u n if ie d  e le ct r icit y p r ice  zo n e .

 Th e  TSO, Sve n s ka  Kra ft n ä t , a s s e rt s  t h a t  t h e  
e n e rgy- o n ly m a rke t , w ill n o t  b e  a b le  t o  p ro vid e  t h e  
n e ce s s a ry le ve l o f s e cu rit y o f s u p p ly, a n d  ca lls  fo r  a  
m a rke t - w id e  ca p a cit y m e ch a n is m .

Ou t lo o k: Sw e d e n ’s  e n e rgy  
s ys t e m
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Ave ra ge  a n n u a l 
e le ct r icit y p rice s  
So u rce : 
En e rgim yn d igh e t e n
(2 0 2 3 )
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The reasons behind this disparity are likely twofold: 1. Increasing Power Generation Costs in Continental Europe: Southern Sweden is electrically connected to continental Europe, which relies heavily on thermal generators for power production. The costs of operating these generators have risen due to increasing prices of CO2 quotas in the EU Emissions Trading Scheme and escalating fuel prices, the latter being a consequence of Russia’s invasion of Ukraine. 2. Expansion of Wind Power and Closure of Nuclear Units in Sweden: Sweden has seen a substantial expansion of wind power, particularly in the northern regions where permissions for new wind power projects have been more readily granted. Concurrently, nuclear units in central Sweden (Ringhals 1 and 2 and Oskarshamn 1 and 2), have been decommissioned.



CfDs  in  t h e  EU Ele ct r icit y  M a rke t  Re fo rm

3

CfDs  h a ve  b e e n  u s e d  fo r  m o re  t h a n  5 0 % o f t h e  glo b a l o ffs h o re  w in d  s u p p ly a n d  t o  s u p p o rt  
n u cle a r  e n e rgy (fo r  e xa m p le  in  t h e  UK) 

Ele ct r icit y Ma rke t  Re fo rm  p ro p o s a l: An y d ire ct  
go ve rn m e n t  s u p p o rt  s ch e m e s  fo r  n e w  
in ve s t m e n t s  in  t h e  fo llo w in g t e ch n o lo gie s  
s h o u ld  t a ke  p la ce  a s  t w o - w a y CfDs  o r  s im ila r : 

(a ) w in d  e n e rgy;
(b ) s o la r e n e rgy;
(c) ge o t h e rm a l e n e rgy;
(d ) h yd ro p o w e r w it h o u t  re s e rvo ir;
(e ) n u cle a r e n e rgy;

Th e  Co u n cil s u gge s t e d  t o  in clu d e  n o t  o n ly n e w  p o w e r ge n e ra t in g fa cilit ie s , b u t  a ls o  re p o w e rin g
o f e xis t in g p o w e r ge n e ra t io n  fa cilit ie s  

• Pre s e rve  in ce n t ive s  t o  o p e ra t e  
e fficie n t ly in  t h e  m a rke t s

• Co m p e t it ive  b id d in g p ro ce d u re  
• Exe m p t io n s  fo r  s m a ll- s ca le  

t e ch n o lo gie s  a n d  e m e rgin g 
t e ch n o lo gie s

Presentatör
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CfDs are part of the current European electricity market design (Guidelines on State Aid for Climate, Environmental Protection, and Energy)CfDs should take the form of a 'two-way CfD' - In addition to a revenue guarantee (minimum price), a maximum price for the electricity generated is set and producers are required to pay back any excess revenue to the consumersIn December 2023, the Council and the European Parliament reached a provisional political agreement on the reform.



• Su p p o rt  ca rb o n  fre e  t e ch n o lo gie s , s u p p o rt  
clim a t e  t a rge t s

• In cre a s e  lo n g- t e rm  in ve s t m e n t  (re ve n u e )  
s t a b ilit y fo r  p ro d u ce rs  

• He d ge  co n s u m e rs a ga in s t  h igh  p o w e r 
p r ice s .

Ob je ct ive s  o f  Co n t ra ct s  fo r  Dif fe re n ce  (CfDs )

4

Presentatör
Presentationsanteckningar
Optimal CfDs should not distort operation and investment decisions.



Co n ve n t io n a l Co n t ra ct  fo r  d if fe re n ce  (CfD)
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• Min im u m  re ve n u e  gu a ra n t e e

• Min im u m  s t r ike  p rice  is  s e t  in  
a n  a u ct io n

• Co n t ra ct  fo r  1 0 - 2 5  y

• If d a y- a h e a d  p rice  is  b e lo w t h e  
s t r ike  p rice , t h e  ge n e ra t o r ge t s  
t h e  d iffe re n ce  b e t w e e n  s t r ike  
p rice  a n d  t h e  m a rke t  p rice

• If d a y- a h e a d  p rice  is  a b o ve t h e  
s t r ike  p rice , t h e  ge n e ra t o r p a ys  
t h e  d iffe re n ce  b a ck

h t t p s ://a s s e t s .p u b lis h in g.se rvice .go v.u k/m e d ia /6 2 7 e 3 c4 b e 9 0 e 0 7 2 1 b 3 6 7 5 f3 d /CfD_e va lu a t io n _p h a s
e _1 _fin a l_re p o rt .p d f
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The hourly payment is calculated as this price difference multiplied with the electricity produced by a specific asset.
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Pro s

• Re ve n u e  gu a ra n t e e  fo r lo w - ca rb o n  
ge n e ra t o rs  

• In cre a s e s  lo n g- t e rm  s t a b ilit y b o t h  
fo r p ro d u ce rs  a n d  fo r co n s u m e rs

• Lo w e r co s t  o f  ca p it a l a n d  h e n ce  
lo w e r le ve lize d  e n e rgy co s t s

Co n s

• Mu t e d  e le ct r icit y p rice  va ria t io n  
(“p ro d u ce - a n d - fo rge t ” in ce n t ive s )
— Bid  a t  m in im u m  cle a rin g p rice

• Dis t o rt io n  o n  in t ra d a y a n d  
b a la n cin g m a rke t s
— Ris k t h a t  t h e  p la n t  u n d e r  t h e  CfD w ill ch o o s e  n o t  

t o  p ro d u ce  in  s p it e  o f ze ro  m a rgin a l co s t .

• Vo lu m e ris ks  re m a in  u n h e d ge d

Su m m a ry: Pro s  a n d  Co n s  o f  t h e  co n ve n t io n a l 
CfD

(1 % lo w e r WACC => 
4  € /MWh  o n  t h e  LCOE 
fo r o ffs h o re  w in d )



Ho w  t o  d e ve lo p  a  s u p p o rt  s ch e m e  t h a t  in ce n t ivize s  CfD o ff- t a ke rs  t o  

a ) o p e ra t e  t h e ir  p la n t s  a cco rd in g t o  p r ice  s ign a ls in  t h e  m a rke t  a n d

b ) give  t h e m  in ce n t ive s  t o  d e s ign  a n d  s it e p la n t s  in  a  w a y t h a t  o p t im is e  t h e ir  
re ve n u e s  in  p o w e r m a rke t s  ra t h e r  t h a n  ju s t  m a xim is in g t h e  o u t p u t  o f t h e  
p la n t s ?

De s ign in g  CfDs  t o  e n s u re  co s t  re f le ct ive  
b e h a vio u r
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 for example by opting for wind turbines with high full-load hours (low specific power, W/m2) or solar power plants facing west or east to increase generation in morning or afternoon hours



• Exp a n d  t h e  re fe re n ce  p e rio d  fo r  t h e  CfD
o Me a n s  t h a t  t h e  p a ym e n t s  fro m /t o  t h e  

go ve rn m e n t  d o  n o t  d e p e n d  o n  t h e  p rice s  
h o u r b y h o u r, b u t  ra t h e r  t h e  a ve ra ge  p rice s  
la s t  m o n t h  o r  la s t  ye a r .

o Im p ro ve s in ce n t ive s  t o  o p e ra t e  p la n t s  
a cco rd in g t o  m a rke t  p rice s  a n d  d e s ign  
p la n t s  t o  h a rve s t h igh  p rice s

o BUT s t ill is s u e s  b e ca u s e  p a ym e n t s  d e p e n d  
o n  a ct u a l ge n e ra t io n . If  fo r  e xa m p le  p o w e r 
p rice s  w e re  lo w  la s t  ye a r , t h is  ye a r  t h e  
p o w e r p la n t  w o u ld  h a ve  t o  p a y a  fe e  t o  t h e  
go ve rn m e n t  fo r  e a ch MWh  p ro d u ce d  
s ke w in g in ce n t ive s  t o  b id  a t  m a rgin a l 
p ro d u ct io n  co s t s  in  e n e rgy m a rke t s .

• No  p a ym e n t s  in  h o u rs  w it h  n e ga t ive  p rice s

Dif fe re n t  t w e a ks  h a ve  
b e e n  a t t e m p t e d
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Se p a ra t in g  re ve n u e  f ro m  ge n e ra t io n

• Co re  id e a  is  t o  d e co u p le  p a ym e n t s  fro m  
t h e  t a n gib le  p ro d u ct io n  o f t h e  a s s e t

• Re n u m e ra t io n  b a s e d  o n  e it h e r
— t h e  a s s e t s  a n t icip a t e d  in je ct io n ,

— a  re fe re n ce ge n e ra t io n  p ro file  (w in d , s o la r…) 

— b a s e lo a d   p ro file

• Fin a n cia l CfD
— t h e  go ve rn m e n t  p ro vid e s  a  co n s is t e n t  h o u rly p a ym e n t ,

— t h e  o fft a ke r re im b u rs e s  t h e  go ve rn m e n t  w it h  t h e  re ve n u e s  
o f t h e  re fe re n ce  ge n e ra t io n  p ro file  o r  b a s e lo a d  p ro file
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Tw o - w a y CfD

As s e t  d e p e n d e n t  CfD
(co n ve n t io n a l CfD) 

As s e t  in d e p e n d e n t  
CfD

Fin a n cia l CfD
(Ne w b e ry, 2 0 2 3 )

(Sch le ch t e t  a l., 2 0 2 3 )

Ca p a b ilit y b a s e d  CfD
(Elia  Gro u p )



Ge o gra p h ic- s p e cif icit y
Give n  Sw e d e n ’s  fo u r e le ct ricit y p ricin g zo n e s , d ive rs e  e n e rgy re s o u rce s , 
a n d  va ryin g p o p u la t io n  d e n s it y, CfDs  t h a t  a re  s p e cific t o  e a ch  ge o gra p h ic 
a re a  co u ld  b e  u s e d  t o  e n co u ra ge  e fficie n t  in ve s t m e n t  in  n o n - fo s s il fu e l 
e n e rgy re s o u rce s .

1 0

So u rce : No rd  Po o l. 

Su p p o rt  
s p e cific 

zo n e s

• Su p p o rt  s p e cific zo n e s  
w it h  lim it e d  a cce s s  t o  RES 
o r h igh  p o p u la t io n  d e n s it y

Acro s s  
zo n e s

• En s u re  co s t - e ffe ct ive  b id s  
o f d iffe re n t  t e ch n o lo gie s  
a cro s s  zo n e s , i.e . b a s e d  o n  
ca p t u re  p rice s

If s p e cific s it e s  a re  co n s id e re d , it  n e e d s  t o  b e  d e t e rm in e d , if  t h e  s it e s  s h o u ld  b e  
m a t u re d  b y go ve rn m e n t /TSO o r b y t h e  o ff- t a ke r o f t h e  CfD.

Presentatör
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To compare bids in different bidding zones, the government would need to project power prices in the relevant bidding zones. By comparing the bid prices with the expected remuneration, the most cost-effective bids can be determined. The remuneration would depend on the capture prices of the technologies. If the Government has a solid understanding of future power prices on an hourly basis in the different price zones, it should be possible to determine which technologies would require the lowest subsidy per MWh, and thus, identify the most cost-effective bids across technologies and regions.



Te ch n o lo gy s p e cif icit y

1 1

Te ch n o lo gy- n e u t ra l CfD, 
s u p p o rt in g co s t - e fficie n t  ch o ice

Te ch n o lo gy s p e cific CfD t o  
s u p p o rt  s p e cific n o n - fo s s il fu e l 
t e ch n o lo gy

Ba se lo a d  p ro file s  ca n  b e  a p p lie d  t o  e n su re  fa ir  
co m p e t it io n  b e t w e e n  t yp e s  o f ge n e ra t o rs .
Ho w e ve r, b a se lo a d  p ro file s  d o  n o t  p ro vid e  s a m e  le ve l o f 
h e d gin g fo r  in ve s t o rs  a s  p ro file s  b a se d  o n  a  re fe re n ce  
p la n t .

Presentatör
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The design of a CfDs allows for technological neutrality, which avoids market distortions that may arise from favouring one technology over another.Alternatively, a CfD can be tailored to support and incentivize the development of specific non-fossil technologies, providing targeted assistance and fostering growth in that particular sector. 



Re ve n u e s  a n d  n e e d  fo r  f in a n cin g

1 2

• St ro n g e m p h a s is  in  t h e  re fo rm  o n  re ve n u e s
a n d  h o w  t h e y sh o u ld  b e  re d is t r ib u t e d  t o  
co n su m e rs  in  a  n o n - d is t o rt ive  m a n n e r.

• Le ss  fo cu s  o n  t h e  p o t e n t ia l n e e d  fo r  s u b s id ie s
fro m  go ve rn m e n t  o r  co n su m e rs .

• If t h e  a ve ra ge  e le ct r icit y p rice  is  b e lo w  t h e  CfD
s t rike  p rice , t h e  go ve rn m e n t  h a s  t o  p a y t h e  
d iffe re n ce  t o  t h e  ge n e ra t o r .

• Exa m p le : CfD fo r 2 .5  GW n u cle a r o ve r t h e  sp a n  
o f 4 0  ye a rs . If  t h e  s t r ike  p rice  is  s e t  t o  
€ 8 0 /MWh  a n d  t h e  a ve ra ge  e le ct r icit y p rice  is  
€ 6 0 /MWh , t h e n  
— An n u a l CfD p a ym e n t : 4 ,5  b ill SEK (4 0 0  m ill. € )
— Life t im e  CfD p a ym e n t : 1 7 9  b ill SEK (1 6  b ill € )

• A t e ch n o lo gy n e u t ra l CfD sh o u ld  re d u ce  t h e  
r is k o f e xce s s ive  su b s id ie s  fro m  go ve rn m e n t  
s id e  b e ca u se  o f im p ro ve d  co m p e t it io n



1 3

Pro s

• No  d is t o rt io n  o f p rice  s ign a ls  
(fin a n cia l)

• Co m p e t it io n  b e t w e e n  va rio u s  
t e ch n o lo gie s  s h o u ld  le a d  t o  lo w e r 
s u b s id y n e e d s  (t e ch n o lo gy n e u t ra l)

• Re n e w a b le  e n e rgy p ro p o n e n t  ge t  
in ce n t ive  t o  s u p p le m e n t  t h e ir  
in ve s t m e n t s  in  RE ge n e ra t o rs  w it h  
in ve s t m e n t  in  fo r  e xa m p le  s t o ra ge s  
t o  lo w e r t h e ir  r is k (b a s e lo a d )

Co n s

• Le s s  ce rt a in t y a b o u t  a ct u a l s u p p ly 
(fin a n cia l) 

• Co n s id e ra b le  r is k fo r re n e w a b le  
e n e rgy d e ve lo p e rs  (b a s e lo a d )

• Go ve rn m e n t  d o e s n ’t  d e t e rm in e  
w h ich  t e ch n o lo gy (t e ch n o lo gy 
n e u t ra l)

• Do e s  t h e  fu t u re  e n e rgy m a rke t  
re q u ire  b a s e lo a d ?

Pro s  a n d  co n s  o f  a  t e ch n o lo gy n e u t ra l 
f in a n cia l b a s e lo a d  CfD



Wa ys  t o  lim it  go ve rn m e n t  r is k

1 4

Tw o - w a y Co n t ra ct  fo r  Diffe re n ce . (So u rce : Co u n cil o f t h e  Eu ro p e a n  Un io n , 2 0 2 3 )

• Ca p  o n  s t r ike  p r ice
• XX € /MWh

• Tw o - s t r ike  p r ice s
• Ge n e ra t o r  s t ill re ce ive s  

a  m in im u m  gu a ra n t e e , 
a n d  is  e xp o s e d  t o  
m a rke t  p r ice  s ign a ls

• Pa ym e n t  ca p  
• XX m illio n  €



To  w ra p  u p

• Fo llo w in g t h e  EU e le ct r icit y m a rke t  re fo rm , CfDs  s h o u ld  b e  a p p lie d , if  
t h e  Sw e d is h  go ve rn m e n t  w is h e s  t o  d ire ct ly s u p p o rt  re n e w a b le s  o r  
n e w  n u cle a r p o w e r. 

• CfDs  n e e d  b e  ca re fu lly d e s ign e d  t o  a vo id  m a rke t  d is t o rt io n s
• CfDs  m a y b e  a p p lie d  t o  s u p p o rt  s p e cific t e ch n o logie s
• CfD m a y a ls o  b e  s t ru ct u re d  t o  a llo w  fo r co m p e t it io n  b e t w e e n  

t e ch n o lo gie s , p o t e n t ia lly lo w e rin g t h e  n e e d  fo r s u b s id ie s
• Co n s id e r m e a s u re s  t o  lim it  go ve rn m e n t  r is k
• Ta ilo r  t h e  CfDs  t o  n e e d s fo r t h e  Sw e d is h  e n e rgy s ys t e m  (b a s e lo a d , 

p e a k- lo a d , ch e a p  p o w e r…)
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In other words, CfD are not supposed to be used to support traditional peak power capacity or storage technologies, which market-wide capacity mechanism primarily aim to support. 



Fo r a n y in q u iry, co n t a ct :
in fo @e a e a .d k

Ch e ck o u t  o u r w e b s it e  
o r  fin d  u s  o n  Lin ke d In

mailto:info@eaea.dk
https://www.ea-energianalyse.dk/en/
https://www.linkedin.com/company/ea-energianalyse


Pr in cip le  o f  a  Fin a n cia l CfD
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