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PREFACE 
F or m or e  th a n a  c e ntury , r e li a b l e  e l e c tri c ity 
h a s b e e n a  f o un d a tio n o f th e  m o d e rn 
e c o n o my . In th e  21st c e ntury , th e  e l e c tri c ity 
syst e m w ill b e  e v e n m or e  im p ort a nt a s it w ill 
d e liv e r m or e  o f o ur e n e rg y n e e ds a n d 
p rov i d e  a  p a th to r e d u c in g c a rb o n 
e m issio ns b y in c orp or a tin g lo w c a rb o n 
e n e rg y su p p li es. Ye t a n e ff e c tiv e  a n d 
r e l a tiv e ly lo w c ost tr a nsitio n r e q u ir es c h a n g e  
a c ross e v e ry e l e c tri c ity in d ustry b usin ess 
s e g m e nt, fro m g e n e r a tio n to tr a nsm issio n , 
m a rk e t o p e r a tio n , d istrib utio n a n d e v e n 
c usto m e r m a n a g e m e nt. 

Th is p a p e r o utlin e s th e  c h a ll e n g e s e a c h 
b usin ess se g m e nt w ill f a c e  a n d s e ts o ut a  
ro a d m a p f or a d dr essin g th e s e  c h a ll e n g e s.  

 F or e n e rg y re g u l a tors, p l a nn e rs, a n d 
p o li c ym a k e rs, it i d e ntifi e s th e  k e y 
t e c hn i c a l a n d fin a n c i a l issu es th a t 
n e e d to b e  re so lv e d a n d p rov i d es 
in iti a l hy p oth es es a ro un d w h a t m i g ht 
b e  th e  m ost fru itfu l d ir e c tio ns to 
p ursu e .  

 F or e nv iro n m e nt a l r e g u l a tors, it 
p rov i d es a  fr a m e w ork to g u i d e  th e  
d e v e lo p m e nt o f e ffi c i e nt r e g u l a tio n 
th a t st e e rs th e  in d ustry to w a rd a  
lo w e r c ost, lo w e r c a rb o n p a th .  

 F or fin a n c i a l re g u l a tors, it e xp l a ins 
n e w inv estm e nt pro d u c ts th a t c ou l d 
b e c o m e  a n im p ort a nt p a rt o f 
institutio n a l inv e stor p ortf o lios. 

 F or inv e stors, b a nks, utiliti e s, a n d oth e r 
b usin esse s, it p rov i d e s insi g ht into 
future  b usin ess o p p ortun iti e s th a t m a y 
a ris e , a s w e ll a s a re a s w h e r e  c h a n g e  
a n d risk m a y p re v a il. 

Th is p a p e r is a  first st e p  in a  b o d y o f w ork C PI 
is d e v e lo p in g a roun d e a c h o f th e s e  
c h a ll e n g e s. In P a rt I w e  s e t o ut th e  
c h a ll e n g e s a n d a n in iti a l g lim pse  a t k e y 
c h a r a c t e risti c s o f a  futur e  syst e m . In P a rt II, 
w e  b e g in th e  d e e p e r a n a lyti c a l e xp lor a tio n , 
d e lv in g into th e  fin a n c in g o f r e n e w a b l e  
e n e rg y a n d exp lorin g b usin ess m o d e ls th a t 
c a n h a rn ess th e  inv e stm e nt p o w e r o f 
institutio n a l inv e stors a n d e n e rg y c o nsum e rs 
a lik e  to r e d u c e  th e  c ost o f o ur future  lo w 
c a rb o n e n e rg y syst e m . In futur e  w orks w e  
w ill a d dr e ss c usto m e r m a n a g e m e nt, 
tr a nsm issio n , d istri b ution , a n d , im p ort a ntly , 
h o w a ll o f th e se  n e w b usin e ss fit to g e th e r 
a n d w h a t th a t m i g ht m e a n f or th e  fin a n c i a l 
v i a b ility o f c urr e nt a n d future  utiliti es a n d 
oth e r r e l a te d  b usin e sse s. 
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INTRODUCTION 
Sin c e  Th o m a s Ed iso n est a b lish e d th e  first 
inv estor-o w n e d e l e c tri c  utility in th e  1880s, 
th e  e l e c tri c ity su p p ly in d ustry h a s gro w n a n d 
b e c o m e  a  c e ntr a l p ill a r o f a n e ffi c i e nt, 
m o d e rn e c o n o my . To d a y , e l e c tri c ity 
g e n e r a tio n , tr a nsm ission , d istri b utio n a n d th e  
f a c tori e s, b usin e sse s, a n d a p p li a n c es th a t 
us e  th e  e l e c tri c ity re p re s e nt trillio ns o f d o ll a rs 
in inv e stm e nt a ro un d th e  w orl d .  

T h e  e l e c t r i c  s u p p l y  i n d u s t r y  i s  a  1 9 t h  
c e n t u r y  i n v e n t i o n  t h a t  n e e d s  t o  
t r a n s i t i o n  t o  t h e  r e a l i t i e s  o f  t h e  2 1 s t  
c e n t u r y  

Ho w e v e r, th e  syst e m is o n th e  b rink o f a  
tr a nsition . In c re a sin g ly c ost-c o m p e titiv e  
r e n e w a b l e  e n e rg y t e c hn o lo g y , p r essin g 
e nv iro n m e nt a l c o n c e rns, a n d c h a n g in g 
c usto m e r n e e ds a r e  tr a nsf orm in g h o w w e  
m a k e  a n d use  e l e c tri c ity . Th e  n e e d to 
r e stru c ture  a n d d e c a rb o n ize  e l e c tri c ity 
in d ustri e s is a rg u a b ly th e  b i g g est c lim a t e  
c h a n g e  r e l a te d  c h a ll e n g e  f a c in g 
d e v e lo p e d c o untri e s. A m a jor o v e rh a u l o f 
e l e c tri c ity in d ustry d e sig n , a lo n g w ith 
hun d r e ds o f b illio ns o f d o ll a rs in n e w 
inv estm e nt, is n e e d e d to m a k e  th e  

e l e c tri c ity in d ustry stru c ture  fit f or th e  c l e a n 
a n d e ffi c i e nt e c o n o my o f th e  21st c e ntury .  

W ith so m u c h h istory a n d inv estm e nt a t 
st a k e , r estru c turin g to su p p ort th e  tr a nsitio n 
to a  lo w c a rb o n e n e rgy syst e m w ill b e  
d iffi c u lt. Ho w e v e r, w itho ut a  c l e a r p a th to a  
b e tt e r stru c tur e , un c e rt a inty w ill m a ke  
m e e tin g th e  gro w in g inv e stm e nt 
r e q u ir e m e nts th a t m u c h m or e  d iffi c u lt a n d 
exp e nsiv e . W e  thus sit a t a n im p ort a nt 
jun c tur e  in th e  futur e  o f e l e c tri c ity su p p ly . 
W e  c a n m in im ize  th e  c ost o f th is tr a nsitio n 
w ith a  c l e a r v isio n f or th e  future  in d ustry 
m o d e l a n d a  tr a nsitio n p a th th a t a d d re ss e s 
fin a n c in g re q u ire m e nts, l e v e r a g es th e  
existin g in d ustri a l stru c tur e  to m e e t 
in c r e a s e d fl exib ility n e e ds, a n d f a c ilit a t es 
int e gr a tio n o f c usto m e r-g e n e r a t e d  
e l e c tri c ity . W ith o ut th is v isio n , e l e c tri c ity 
su p p ly c ou ld b e c o m e  m or e  exp e nsiv e , 
m or e  d iffi c u lt to fin a n c e , l e ss r e li a b l e , a n d 
m a y st a y r e l a tiv e ly c a rb o n int e nsiv e .            

D e v e lo p in g th is v isio n — a n d g e ttin g th e  
p o liti c a l b uy-in to p ursu e  it — is, in itse lf, a  
t a sk th a t sh o u l d n ot b e  t a k e n lig htly . Th e  
e l e c tri c ity su p p ly in d ustry is c o m p li c a t e d , 
w ith a  h ost o f t e c hn o lo g i c a l, r e g u l a tory , a n d 
e c o n o m i c  p r a c ti c e s a n d c o nsi d e r a tio ns to 
t a k e  into a c c ount. Th e  g o o d n e ws is th a t 
th e r e  a r e  m a ny g o o d id e a s fro m w h i c h to 

Key CPI Ana lysis Questions 

1. Ho w d o e s th e  c urre nt in d ustry stru c ture  a n d fin a n c in g m o d e l a ff e c t th e  c ost o f 
l a rg e-sc a l e  lo w c a rb on e l e c tri c ity g e n e r a tion? 

2. Wh a t c o u l d a  n e w in d ustry stru c tur e  a n d fin a n c i a l m o d e l lo ok like ? 

3. Ho w w o u l d a  n e w m o d e l l e a d to lo w e r r e n e w a b l e  a n d nu c l e a r e n e rg y c osts? 

4. Wh a t a r e  th e  c osts a n d o bst a c l e s o f a  tr a nsitio n to a  n e w m o d e l? 

5. Ho w c a n fin a n c i a l, e n e rg y , a n d e nv iro n m e nt a l p o li c y f a c ilit a t e  a  c ost-e ff e c tiv e  
p a th f or th e  e l e c tri c ity s e c tor ’s tr a nsitio n?  
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b u il d a  so lutio n — a n d m a ny c o m p a n i e s 
a n d jurisd i c tio ns h a v e  b e g un im p l e m e ntin g 
so m e o f th e se  i d e a s. In th is s e ri e s, C PI 
p r es e nts a  v isio n th a t fits a ll o f th e s e  p i e c e s 
to g e th e r, a  tr a nsitio n ro a d m a p th a t 
a c c o unts f or future  n e e ds a n d prov i d es 
p o li c ym a k e rs w ith g u i d a n c e  o n h o w th e y 
c a n h e l p . 

In o p e n in g o ur d isc ussio ns, C PI pr es e nts th is 
o v e rv i e w to o utlin e  th e  n e w c h a ll e n g es 
f a c in g e a c h o f th e  fiv e  m a in e l e c tri c ity 
in d ustry b usin e ss s e g m e nts a n d p ossi b l e  
tr a nsition p a th w a ys f or th e  futur e  e l e c tri c ity 
syst e m m o d e l.  

In th e  se c o n d u p c o m in g p a rt o f th is s e ri e s, 
w e  lo ok in m or e  d e p th a t a n im p ort a nt 
c a t a lyst o f th e  tr a nsition to a  lo w c a rb o n 
e n e rg y syst e m: fin a n c e . As a  b a sis f or future  
C PI w ork, w e  d e sc rib e  th e  fin a n c in g o f n e w 
b usin ess m o d e ls f or e a c h s e g m e nt o f th e  
e l e c tri c ity s e c tor. W e  f o c us o n th e  fin a n c e  
o f lo w c a rb o n e n e rg y so ur c e s, e xp l a in in g 
w hy c urre nt m o d e ls in c re a se  th e  c ost a n d 
m a k e  th e se  inv e stm e nts l e ss a c c e ssib l e  a n d 
a ttr a c tiv e  to p ot e nti a l inv e stors, in c lu d in g 
institutio n a l inv e stors. W e  th e n l a y o ut C PI ’s 
v isio n f or fin a n c in g lo w c a rb o n e n e rg y a s 
infr a stru c ture , w h e r e  c o m p a n i e s, 
m un i c ip a liti es, a n d e v e n in d iv i d u a l 
h o us e h o l ds m i g ht inv est in g e n e r a tio n 
infr a stru c ture  a s a  w a y o f p ur c h a sin g a  lon g 
t e rm su p p ly o f e n e rg y , thus a li g n in g th e  
p ro d u c t w ith th e  fin a n c in g d e c isio ns, a n d in 
so d o in g lo w e rin g fin a n c in g c osts. W e  
b e li e v e  th a t a  m ov e  to w a rds th is m o d e l 
c o u l d r e d u c e  th e  c ost o f lo w c a rb o n 
e l e c tri c ity infr a stru c ture  b y a t l e a st 20%, a n d 
thus c o u l d b e  th e  c a t a lyst to a  m or e  
e ffi c i e nt, c l e a n e r in d ustry .  

M or e  b ro a d ly , C PI ’s w ork o n e n e rg y fin a n c e , 
institutio n a l inv e stors, a n d e n e rg y tr a nsitio ns 
su g g e st a  m o d e l th a t m a y inv o lv e  a  m u c h 

m or e  d is a g gre g a te d  se t o f c o m p a n i es, 
o p e r a tin g un d e r a  v a ri e ty o f r e g u l a tory a n d 
c o m p e titiv e  re g im es a n d e m p loyin g a n 
a rr a y o f fin a n c in g m o d e ls. N e w m o d e ls f or 
p rov i d in g tr a nsm issio n , e n e rg y b a l a n c in g , 
d istrib utio n , tr a nsm ission , a n d e v e n e n e rg y 
e ffi c i e n c y fin a n c e  w ill e v o lv e , a s w ill n e w 
m o d e ls to fin a n c e  e a c h o f th e s e  b usin e ss e s. 
In th is a n d future  w ork, C PI a ims to a ss ess 
a n d a n a lyze  th e  b e st p a ths to w a rds a  n e w , 
c l e a n , a n d e ffi c i e nt in d ustry . 
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P a rt I: O v e rv i e w 
 

  

C PI En e rg y Tr a nsf orm a t ion Se ri e s  6 



Ro a d m a p to a  Lo w C a rb o n El e c tri c ity Syst e m Jun e  2014 

 

CURRENT CHALLENGES 
FACING THE ELECTRICITY 
SUPPLY INDUSTRY 

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

Th is e v o lutio n w ill n ot b e  e a sy . Th e  U.S. a n d 
Euro p e a n e l e c tri c ity in d ustri es r e p re s e nt 
hu g e  inv e stm e nts th a t un d e rp in e c o n o m i c  
st a b ility a n d gro wth . In th e  U.S., th e  in d ustry 
h a s e v o lv e d m a in ly thro u g h th e  e ff orts o f 
p u b li c ly tr a d e d inv e stor-o w n e d utiliti es 
(I O Us) r e g u l a te d  o n a  st a t e-b y-st a t e  b a sis, 
int e rsp e rs e d w ith m un i c ip a l a n d f e d e r a lly-
o w n e d c o m p a n i e s. O v e r th e  l a st 30 y e a rs, 
r e g u l a tors h a v e  o p e n e d c o m p e titio n in 
g e n e r a tio n , c r e a tin g th e  sp a c e  f or 
in d e p e n d e nt p o w e r p ro d u c e rs (IPPs) th a t 
c o m p e t e  to su p p ly e n e rg y to th e  gri d a n d 
e l e c tri c ity c usto m e rs. In m a ny Euro p e a n 
c o untri es, th e  m ix a lso in c lu d es I O Us a n d 
m un i c ip a l utiliti e s, b ut m a ny c o untri es a lso 
h a d n a tio n a l st a t e  o wn e d utiliti es th a t 
d o m in a te d  th e ir r esp e c tiv e  in d ustri e s. M ost 
o f th e  st a t e-o w n e d utiliti e s h a v e  n o w b e e n 
fu lly or p a rti a lly p riv a tize d , a n d in m a ny 
c a se s th e  se c tor h a s b e e n c o m p l e t e ly 
r e v a m p e d to p rov id e  for gr e a t e r 
c o m p e titio n a n d e ffi c i e n c y . 

O v e r tim e , c o m p e tin g b usin ess m o d e ls h a v e  
e v o lv e d to c o-exist, a n d r e g u l a tio n h a s 
h e lp e d a ll th e s e  e ntiti es w ork to g e th e r to 
p rov i d e  re li a b l e  a n d re a so n a b ly pri c e d 
e l e c tri c ity . Ye t th e  sh e e r c o m p l exity o f th e  
in d ustry , a n d th e  v a st nu m b e r o f p l a y e rs 
inv o lv e d , h a s c re a t e d  a  s e t o f c usto m a ry 
b usin ess pr a c ti c es a n d e ntr e n c h e d int e r e sts 

th a t e n c u m b e r th e  in d ustry w ith a  gre a t 
d e a l o f in e rti a . A c ross th e  U.S. a n d Euro p e , 
w e  s e e  tr a nsm issio n syst e ms th a t c a nn ot b e  
r e org a n ize d d u e  to in c u m b e nt f e a rs o f 
losin g c o m p e titiv e  a d v a nt a g e , p o w e r p l a nts 
th a t c a nn ot b e  shut d o w n d u e  to lo c a l 
e m p loym e nt or t a x b a s e  c o n c e rns, a n d n e w 
t e c hn o lo g i es th a t a r e  m or e  exp e nsiv e , 
b e c a us e  th e y m ust a d a p t to th e  c urr e nt 
b usin ess stru c ture  r a th e r th a n v i c e  v e rs a . 
Th e s e  a r e  a ll e xa m p l es o f in e ffi c i e n c i es th a t 
h a v e  c r e p t in ov e r th e  130 y e a rs o f e l e c tri c  
utility d e v e lo p m e nt.  

G o v e rn m e nts a n d in d ustry r e g u l a tors h a v e  
p ush e d to r e m e d y th es e  in e ffi c i e n c i es, 
so m e tim e s w ith n ot a b l e  su c c e ss, b ut just a s 
o ft e n , su c c ess h a s b e e n lim it e d  b y th e  
in e rti a  o f in c u m b e nts a n d th e  c o n c e rn th a t 
a ny c h a n g e  to th e  syst e m c o u l d j e o p a rd ize  
r e li a b ility . Th e  r e su lt is th a t utility in d ustry 
stru c ture s e v o lv e  slo w ly , o ft e n l a g g in g 
d e c a d es b e h in d t e c hn o lo g i c a l a n d 
e c o n o m i c  r e a liti e s. 

N o w th e  im p e r a tiv e  f or r a p i d syst e m 
e v o lutio n is stro n g e r: To d a y ’s in d ustry 
f e a tur e s h a v e  d e v e lo p e d a ro un d a  slo w ly 
gro w in g in d ustry d o m in a t e d  b y l a rg e-s c a l e , 
f ossil-fu e l e d p o w e r p l a nts, w h e r e  p o w e r 
p l a nts c a n b e  c e ntr a lly d isp a t c h e d (turn e d 
u p or d o w n) to m e e t flu c tu a tin g lo a ds, a n d 
p o w e r is p a ss e d thro u g h a  tr a nsm issio n a n d 
d istrib utio n n e tw ork to th e  h o m e s a n d 
f a c tori e s th a t n e e d th e  e l e c tri c ity . Th e  
m o m e ntu m o f n e w lo w c a rb o n t e c hn o lo g y 
a n d e nv iro n m e nt a l c on c e rns su g g est th a t 
n o n e  o f th e s e  h istori c a l p a tt e rns — slo w b ut 
st e a d y gro wth , d isp a t c h a b ility , or 
d o m in a n c e  o f l a rg e-sc a l e  c e ntr a lize d 
g e n e r a tio n — a r e  c e rt a in c h a r a c te risti c s o f 
th e  e l e c tri c  utility in d ustry g o in g f orw a rd .  
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BOX 1: Trends driving a decline of conventiona l 
utility generation models

 

Slowing demand growth — d riv e n b y e n e rg y 
e ffi c i e n c y , risin g c o m m o d ity p ri c e s, t e c hn o lo gy 
im prov e m e nts a n d a  slo w e r gro w in g e c o n o my — 
w h i c h re d u c es gro wth o p p ortun iti es  

Increasing distributed generation su c h a s ro o fto p  
so l a r or c o g e n e r a tio n for in d ustri a l a n d c o m m e rc i a l 
e l e c tri c ity c o nsu m e rs, w h i c h m a y furth e r e ro d e  th e  
sh a re  o f g e n e r a tio n o f th e  l a rg e  in c u m b e nt p l a y e rs 
a n d c h a n g e  th e  e c o no m i cs o f th e  e n e rg y 
d istrib utio n syst e m 

Regulation of carbon and coa l-fired power plants, 
w h i c h is c h a n g in g th e  g e n e r a tio n m ix a n d th e  
r e l a tiv e  e c o n o m i cs o f g e n e r a tio n fl e e ts, p ot e nti a lly 
to th e  d e trim e nt o f m a ny in c u m b e nt utiliti e s 

The emergence of cheap gas in the U.S. is a d d in g 
furth e r p re ssure  n ot o n ly to c o a l, b ut a lso to o th e r 
so urc es o f g e n e r a tio n su c h a s nu c l e a r 

The increase in renewable energy and its rapidly 
improving economics: Re n e w a b l e  e n e rg y c a n 
furth e r c ro w d o ut so m e existin g g e n e r a tio n , b ut w ith 
its inte rm itt e nt o utp ut, it c a n p ut a  h ig h e r p re m iu m 
o n st a n d b y a n d fl exi b l e  g e n e r a tio n a n d a lt e r n e e ds 
a n d o p e r a tio n o f th e  tr a nsm issio n syst e m 

 

 

Th e  gro wth o f lo w c a rb o n 
t e c hn o lo g i es is o n e  o f s e v e r a l 
lo n g-t e rm tre n ds th a t thr e a te n th e  
v i a b ility o f th e  in d ustry a s it is 
c urr e ntly stru c tur e d (s e e  Box 1). 
To g e th e r, th e s e  tr e n ds 
sim u lt a n e o usly thr e a t e n to c urt a il 
d e m a n d gro wth , intro d u c e  n e w 
so urc es o f c o m p e titio n , a n d 
in c r e a s e  th e  c ost a n d t e c hn i c a l 
d iffi c u lty o f s e rv in g th e  d e m a n d 
th a t r e m a ins to b e  m e t b y th e  
l a rg e  in c u m b e nt utiliti es.  

Inv e stors in th e  e q u ity m a rk e ts 
h a v e  a lre a d y w ok e n u p to th e  
p ot e nti a l p li g ht o f inv estor-o w n e d 
utiliti es in th e  U.S. a n d Euro p e . 
O v e r th e  l a st six y e a rs, utility 
c o m p a ny sh a re s h a v e  
un d e rp e rf orm e d th e  g e n e r a l 
m a rk e t b y a ro un d 30% in th e  U.S. 
a n d 40% in Euro p e  (Se e        Fi g ur e  
1).   

N ot o n ly is th is b a d  f or c urr e nt 
utility inv e stors, it is a lso p ot e nti a lly 
b a d f or th e  e c o n o my a n d th e  
e nv iro n m e nt. As th e ir r e v e nu e s 
a n d p ro fits f a ll, m a ny utiliti e s c a n 
n o lo n g e r su p p ort th e  l e v e ls o f 
d e b t to w h i c h th e y h a v e  b e e n 
a c c usto m e d . To r e d u c e  th e ir d e b t 
l e v e ls, th e y n e e d to s e ll a sse ts a n d 
b usin esse s, r e d u c e  inv e stm e nts to 
s a v e  c a sh , or r a is e  n e w e q u ity . 
W ith utility sh a re  p ri c e s lo w a n d 
un a ttr a c tiv e , r a isin g n e w e q u ity 
b e c o m e s v e ry exp e nsiv e  (th e y 
h a v e  to s e ll m ore  o f th e  c o m p a ny 
a n d its futur e  c a sh flo ws to r a ise  
th e  s a m e  a m ount o f c a sh). So , 
th e ir o n ly o p tio n is to slo w gro wth 
a n d shrink.   
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Th e  f a llin g inv e stm e nt a n d slo w e r gro wth 
c o m es a t a  tim e w h e n p r e c is e ly th e  
o p p osit e  is n e e d e d to m e e t e nv iro n m e nt a l 
g o a ls a n d m a int a in syst e m r e li a b ility . Th e  
Inte rn a tio n a l En e rg y A g e n c y (IEA) e stim a t es 
th a t th e  g lo b a l p o w e r s e c tor w ill n e e d US 
$2.8 trillio n in in c r e m e nt a l inv e stm e nt to 
a c h i e v e  a  2° C  p a th w a y . Th is is in a d d itio n to 
th e  US $12.4 trillio n n e e d e d in a  b usin ess-a s-
usu a l sc e n a rio (Int e rn a tio n a l En e rg y A g e n c y 
2012).  

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

Wh il e  r e p l a c in g a n a g in g , f ossil-fu e l 
g e n e r a tio n fl e e t m a y se e m th e  m ost 
o b v ious c h a ll e n g e  to a c h i e v in g a  n e w lo w-
c a rb o n e l e c tri c ity su p p ly in d ustry , it w ill n ot 
b e  e n o u g h . Inte gr a tin g r e n e w a b l e  e n e rg y 
a t s c a l e  into th e  existin g in d ustry stru c tur e , 
b u ilt a roun d th e  o p e r a tio n a l a n d fin a n c i a l 
c h a r a c t e risti c s o f a  f ossil-fu e l d riv e n syst e m , 
w ill b e  v e ry exp e nsiv e  a n d m a y n ot w ork a t 

a ll. M a rk e t o p e r a tio ns, grid syst e m d esi g n , 
a n d utility in c e ntiv e s in th e  lo n g t e rm c ou ld 
e a sily exc e e d ori g in a l inv e stm e nt c osts. To 
m a k e  a  su c c e ssfu l tr a nsitio n , e a c h o f th e  
fiv e  m a jor b usin ess s e g m e nts o f th e  
int e gr a te d  utility m o d e l — g e n e r a tio n , 
tr a nsm issio n , m a rke t o p e r a tio n , d istri b utio n , 
a n d c usto m e r se rv i c e  — f a c e  m a jor 
c h a ll e n g e s a n d re q u ire m e nts f or n e w 
inv estm e nt a n d re stru c turin g . To m e e t th e m , 
th e y m ust: 

Generation – Up d a t e  b usin ess m o d e ls to 
r e d u c e  re n e w a b l e  fin a n c in g c osts a n d 
f o c us c o nv e ntio n a l g e n e r a tio n o n p rov i d in g 
grid fl exib ility 

Transmission – Be tt e r int e gr a te  r e n e w a b l e  
e n e rg y b y c o nso li d a tin g tr a nsm issio n 
o w n e rsh i p a n d c o ord in a tin g its o p e r a tio n 
a c ross st a t e s 

System ba lancing and market operation – 
Up d a t e  m a rk e ts a n d b usin e ss m o d e ls to 
p ro m ot e  inv estm e nt in fl exi b ility re so ur c e s f or 
a  lo w-c a rb o n gri d 

Distribution – D e v e lo p n e w m o d e ls f or 
fin a n c in g a n d o p e r a tin g d istrib utio n syst e ms 
to a d a p t to c h a n g in g d e m a n d p a tt e rns 

      Fig ur e  1 Sh a r e  p ri c e  p e rform a n c e  o f U.S. a n d  Euro p e a n utiliti es 
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a n d n e w d istrib ute d e n e rg y a n d fl exi b ility 
r e sourc e s 

Customer Management – F a c ilit a t e  th e  
in c r e a sin g ly a c tiv e  ro l e  o f c usto m e rs in th e  
e l e c tri c ity s e c tor 

A d d r e ssin g m a ny o f th e s e  c h a ll e n g e s w ill 
p rov i d e  v a lu e  w h e th e r or n ot w e  c h o os e  a  

lo w-c a rb o n p a th . Ho w e v e r, tr a nsitio n to a  
lo w c a rb o n e n e rg y syst e m w ill b e  
im p ossi b l e , or im p ossi b ly exp e nsiv e , w ith o ut 
a d d re ssin g th e s e  c h a ll e n g es.  
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T a b l e  1 Sig n ifi c a nt c h a ll e n g es f a c e  e a c h tr a d itio n a l utility b usin ess se g m e nt 

Tr a d itio n a l Utility Busin ess 
Se g m e nt  

Sig n ifi c a nt C h a ll e n g es 

G eneration 

Hist ori c a lly , e l e c tri c  utiliti es h a v e  
b u ilt l a rg e , c e ntr a lize d  
g e n e r a tio n in ord e r t o m a xim ize  
e ffi c i e n c y a n d e c o n o m i es o f 
sc a l e . M u c h o f th is g e n e r a tio n is 
b a se d o n f ossil fu e ls a n d  is 
d isp a t c h a b l e , w h e r e  o ut p ut c a n 
b e  a d just e d  to m e e t flu c tu a tin g 
d e m a n d 

Fin a n c in g l a rg e , utility sc a l e , lo w c a rb o n e n e rg y p ro j e c ts in c lu d in g r e n e w a b l e  
e n e rg y a n d nu c l e a r 

A d a p tin g to a  shrinkin g m a rk e t for c o nv e ntio n a l, fossil-fu e l g e n e r a tio n  

In c r e a sin g th e  fl exi b ility p ro v i d e d b y r e m a in in g fossil-fu e l g e n e r a tio n to 
c o m p e ns a t e  for int e rm itt e n c y a n d lo w e r fl exi b ility o f r e n e w a b l e  e n e rg y 
su p p li es 

M e e tin g n e w e nv iro n m e nt a l r e q u ir e m e nts a n d  r e g u l a tio n 

Transmission  

O ut p ut fro m l a rg e  g e n e r a tors is 
m o v e d a t h ig h v o lt a g e  to th e  
f a c tori es a n d  d istri b utio n syst e ms 
f e e d in g h o use h o l ds a n d  
b usin esse s 

Re org a n izin g th e  o w n e rsh i p a n d o p e r a tio n o f th e  tr a nsm issio n gri d to in c r e a se  
th e  e ffi c i e n c y , fl exi b ility, a n d  r e li a b ility o f th e  syst e m  

In c e ntiv izin g n e w inv estm e nt in tr a nsm issio n a n d st or a g e  to a d a p t to 
c h a n g in g g e n e r a tio n a n d c o nsu m p tio n p a tt e rns 

System balancing and market 
operation 

Syst e m o p e r a tors p ro v i d e  lo w-
c ost a n d  r e li a b l e  e l e c tri c ity b y 
se l e c tin g th e  o p tim a l m ix o f 
g e n e r a tors a n d  tr a nsm issio n a t 
a ny tim e (a n d / or o p e r a tin g 
m a rk e ts t o p ro v i d e  in c e ntiv es)  

Resp o n d in g to th e  h ig h e r p e n e tr a tio n o f int e rm itt e nt g e n e r a tio n b y 
int e gr a tin g n e w so urc es o f fl exi b ility a n d b a l a n c in g , in c lu d in g m or e  e n e rg y 
st or a g e  a n d gr e a t e r c ust o m e r r e sp o nse  a n d p a rti c i p a tio n in th e  m a rk e t 

Pro v i d in g a p p ro p ri a t e  in c e ntiv es b oth to b u lk c l e a n e n e rg y p ro v i d e rs a n d  
fl exi b ility a n d b a l a n c in g se rv i c e  p ro v i d e rs 

Distribution  

D istri b utio n syst e ms t a k e  
e l e c tri c ity fro m th e  h ig h-v o lt a g e  
gri d , r e d u c e  v o lt a g e , a n d  d e liv e r 
it t o c o nsu m e rs. Hist ori c a lly , th ese  
flo ws h a v e  b e e n m a in ly fro m th e  
c e ntr a l syst e m to th e  c o nsu m e r   

A c c o m m o d a tin g a  h ig h e r p e n e tr a tio n o f g e n e r a tio n a n d st or a g e  
e m b e d d e d in th e  d istri b utio n syst e m a n d c o nsu m p tio n th a t c a n b e  
d isp a t c h e d (f or inst a n c e  e l e c tri c  v e h i c l es) t o p ro d u c e  e ffi c i e nt a n d r e li a b l e  
o p e r a tio n o f th e  lo c a l gri d  

D e v e lo p in g n e w m o d e ls for p ri c in g a n d fin a n c in g lo c a l gri d se rv i c es a s lo c a l 
d e m a n d d e c lin es in r e g io ns w h e r e  m a ny c ust o m e rs su p p ly th e ir o w n e n e rg y 
n e e ds 

Customer Management 

Utiliti es c o ll e c t c o nsu m e r 
in form a tio n a n d c o nsu m p tio n 
d a t a , b ill c ust o m e rs, c o ll e c t 
p a ym e nts, a n d  p ro v i d e  a  
nu m b e r o f o th e r c ust o m e r 
se rv i c es  

G a th e rin g a n d p ro c essin g in c r e a sin g ly c o m p l ex d a t a  a s c ust o m e rs b oth 
su p p ly a n d c o nsu m e e n e rg y a n d a d just d e m a n d  in r esp o nse  to lo c a l p ri c e  
sig n a ls 

In c orp or a tin g n e w d e m a n d si d e  t e c hn o lo g i es a n d  se rv i c es ( e .g . v e h i c l es) 
into c ust o m e r se rv i c e  a n d b illin g r e g im es 

D e v e lo p in g n e w e n e rg y e ffi c i e n c y a n d d istri b ut e d  e n e rg y fin a n c e  
m e c h a n isms 

C r e a tin g e ntir e ly n e w c o m p a n i es a n d  institutio ns a s c o nsu m e rs o p t o ut or j o in 
a lt e rn a tiv e  e n e rg y a g gr e g a tors a n d  se rv i c e  p ro v i d e rs 



A RO ADMAP FOR THE LOW 
CARBON TRANSITION 

T h e  b i g g e s t  c h a l l e n g e :  c r e a t i n g  
a n d  i m p l e m e n t i n g  a n  i n t e g r a t e d  
p l a n  

Th e  c h a ll e n g e s o utlin e d h e r e  a r e  n ot n e w . 
W ork in e a c h o f th e se  b usin ess a r e a s is w e ll 
un d e rw a y . Ho w e v e r th e r e  is a  lo n g w a y to 
g o fro m a  s e t o f i d e a s to so lv e  in d iv i d u a l 
p ro b l e ms to a  c o h esiv e  p l a n to r e stru c tur e  
th e  in d ustry . C PI ’s w ork int e gr a t es fin a n c i a l 
a n d p o li c y so lutio ns to th e  sp e c ifi c  
c h a ll e n g e s, a n d fits th e  so lutio ns to g e th e r. 

Th is kin d o f int e gr a te d  th inkin g is c ru c i a l. Th e  
m o d e l th a t e m e rg e s f or fin a n c in g 
r e n e w a b l e  e n e rg y a n d tr e a tm e nt o f 
d istrib utio n w ill a ff e c t th e  tr a nsm issio n gri d . 
C o nsu m e r b e h a v ior a ff e c ts th e  e ntir e  
s e c tor, a n d th e  c e ntr a l b a l a n c in g m a rk e t, 
a s th e  c l e a rin g h o us e  for e a c h o f th e  
a c tiv iti es, m ust r esp o n d to e v e ry e l e m e nt. It 
w o u l d b e  im p ossi b l e  to c h a n g e  o n e  
e l e m e nt w ith o ut h a v in g a  si g n ifi c a nt im p a c t 
o n a ll o f th e  o th e rs.  

T a kin g so m e o f th e  m ost p ro m isin g so lutions 
un d e r d isc ussio n to d a y, w e  c a n sk e t c h th e  
o utlin e  o f a  futur e  e l e c tri c ity in d ustry (s e e  
Fig ure  2). Th e  o utlin e d in d ustry stru c ture  
im p li e s m a jor c h a n g e s f or e a c h o f th e  
tr a d itio n a l b usin ess s e g m e nts. M a ny o f th e s e  
c h a n g e s a r e  ext e nsio ns o f in d ustry r e f orms 
o f th e  l a st 30 y e a rs: o p e n in g g e n e r a tio n u p 
to c o m p e titio n a n d in d e p e n d e nt p o w e r 

p ro d u c e rs a c ross th e  U.S. a n d Euro p e ; 
c re a tin g lo c a tio n a l p ri c e  si g n a ls a n d 
tr a d a b l e  tr a nsm issio n rig hts, su c h a s in th e  
PJM m a rk e t in th e  U.S.; a n d o p e n in g u p 
c usto m e rs to c o m p e titio n b y a llo w in g th e m 
to s e l e c t th e ir e l e c tri c ity su p p li e r. Ho w e v e r, 
th e  r e f orm p a ths w ill b e  a lt e r e d a n d 
a c c e l e r a t e d  b y th e  e v o lv in g t e c hn o lo g y , 
e c o n o m i c  a n d e nv iro nm e nt a l tre n ds, a n d 
r e q u ir e m e nts. 

In th e  f o llo w in g se c tio ns, w e  d e t a il a  
ro a d m a p f or e a c h o f th e  tr a d itio n a l utility 
b usin ess se g m e nt in turn . 

 

 

CPI’s role 

O ur w ork in th is a re a  w ill c ov e r a ll 
o f th e s e  c h a ll e n g es w h i c h a ff e c t 
th e  d e p loym e nt o f r e n e w a b l e  
e n e rg y . In p a rti c u l a r, w e  o ff e r a n 
int e gr a te d  p l a n th a t a d d r ess es 
th e  int e rr e l a tio nsh ips a m o n g 
th e s e  c o m p o n e nts. 

In iti a lly , o ur w ork w ill f o c us o n th e  
ro l e  o f inv estor-o w n e d utiliti es in 
th e  fin a n c in g o f re n e w a b l e  
e n e rg y . W ith r e n e w a b l e  e n e rg y 
like ly to c o m pris e  a  gro w in g 
p ro p ortio n o f g e n e r a tio n in b oth 
Euro p e  a n d th e  U.S., h o w th e s e  
utiliti es r e sp o n d to th e  gro wth o f 
r e n e w a b l e  e n e rg y a n d th e  
in c e ntiv es th e y a r e  g iv e n c o u l d 
w e ll d e t e rm in e  th e  sh a p e  o f th e  
e ntir e  in d ustry in y e a rs to c o m e .  
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Fig ure  2 C urr e nt a n d p ot e nti a l futur e  stru c ture  o f th e  e l e c tri c ity su p p ly in d ustry 

 

G eneration: New business models to reduce renewable financing costs and 
focus on using conventional generation to provide grid flexibility 

Tr a d itio n a l Utility A c tiv ity C h a ll e n g es 

Histori c a lly , e l e c tri c  utiliti e s h a v e  
b u ilt l a rg e , c e ntr a lize d 
g e n e r a tio n in ord e r to m a xim ize  
e ffi c i e n c y a n d e c o n o m i e s o f 
s c a l e . Mu c h o f th is g e n e r a tio n is 
b a se d o n f ossil fu e ls a n d is 
d isp a tc h a b l e , w h e r e  outp ut c a n 
b e  a d just e d  to m e e t flu c tu a tin g 
d e m a n d 

Fin a n c in g l a rg e , utility sc a l e , lo w c a rb o n e n e rg y p ro j e c ts 
in c lu d in g r e n e w a b l e  e n e rg y a n d nu c l e a r 

A d a p tin g to a  shrinkin g m a rk e t f or c o nv e ntion a l, f ossil-fu e l e d 
g e n e r a tio n  

In c re a sin g th e  fl exib ility p rov id e d b y re m a in in g f ossil-fu e l 
g e n e r a tio n to c o m p e ns a t e  f or th e  int e rm itt e n c y o f 
r e n e w a b l e  e n e rg y .  

M e e tin g n e w e nv iro nm e nt a l r e q u ir e m e nts a n d r e g u l a tio n 

 

L a rg e , utility-sc a l e  g e n e r a tio n w ill c o ntinu e  
to p l a y a  ro l e  d urin g a  tr a nsition to a  lo w 
c a rb o n e l e c tri c ity syst e m . Ho w e v e r, l ess o f it 
w ill b e  f ossil-fu e l b a se d a n d l e ss o f it w ill 
p rov i d e  d isp a tc h a b l e , fl exi b l e  o utp ut. Th e  
r e m a in in g fl exi b l e , m a in ly f ossil-fu e l 
g e n e r a tors w ill in c r e a sin g ly b e  v a lu e d m ore  

f or th e ir fl exib ility th a n f or th e ir a c tu a l e n e rg y 
o utp ut, w h i c h c o m es w ith th e  a sso c i a t e d  
c a rb o n e m issio ns. C urre nt g e n e r a tio n 
b usin ess m o d e ls a r e  b a s e d in p a rt a ro un d 
o p tim izin g fu e l c h o i c e  a n d a v a il a b ility to 
m a xim ize  o utp ut a t a  m in imu m o f fu e l c osts 
w ith in th e  c o nstr a ints o f syst e m p e a ks a n d 

Generation

Transmission

Market balancing

Distribution

Customer 
management

Investor Owned Utilities

Current Model Possible Future Model

Independent 
Power Producers

Competitive Energy 
resellers (and 

Traders)
Energy Service 

Companies

1 to 3 National or multistate  
Transmission operators 

(owners)
1 to 3 National or multistate  

Independent System 
Operators

Balancing Gencos
(with national reach)–

Dispatchable Gas, 
Coal, Some Hydro

“Yieldcos” –
Wind, Solar, 

Nuclear, Some 
hydro and other 
long term non-
dispatchable

Municipal 
financed 

generation & 
Industrial 
financed 

generation

Operating contractors and service 
providers?

Regional 
Distribution 
companies

Municipal 
Distribution 
Companies

Existing Utility 
Businesses

Consolidated/M
erged  Business 
lines

New types of 
utility companies

LEGEND

Distributed 
generation
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tro u g hs. Th es e  m o d e ls a r e  o utd a t e d  w h e n a  
l a rg e  sh a re  o f g e n e r a tors h a v e  n o v a ri a b l e  
fu e l c osts, w h il e  th ose  th a t d o h a v e  fu e l 
c osts a r e  v a lu e d f or th e ir fl exib ility r a th e r 
th a n g e n e r a tio n a lon e . 

N e w b usin ess m o d e ls w ill n e e d to r e fl e c t 
th e s e  c h a n g e s. In c e ntiv e s a n d b usin ess 
stru c ture s c a n b e  r e v a m p e d to r e fl e c t 
in c e ntiv es th a t m a k e  se ns e  f or th e  n e w 
ty p e s o f g e n e r a tio n , d riv in g th e m to r e d u c e  
c a p it a l a n d fin a n c in g c osts a s w e ll. Th e  n e w 
m o d e ls w o u l d re fl e c t c h a n g in g risk a n d 
p e rf orm a n c e  exp e c t a tio ns f or b oth o l d a n d 
n e w g e n e r a tio n so urc e s a n d c ou ld l e a d to 
si g n ifi c a nt re d u c tio ns in fin a n c in g c osts thus 
r e d u c in g th e  c ost o f th e  n e w e l e c tri c ity 
m o d e l (d is c uss e d in d e t a il in th e  s e c o n d 
p a p e r in th is se ri es). Six n e w ty p e s o f b usin e ss 
m o d e ls a n d c o m p a ny/ inv estm e nt stru c ture s 
m a y p l a y a  ro l e  f or th e  l a rg e-s c a l e  
g e n e r a tio n o f th e  future : 

YieldCos: N e w infr a stru c ture  sty l e  
c o m p a n i e s or fun ds w ill b e c o m e th e  o w n e rs 
o f n o n-d isp a t c h a b l e , l a rg e r-sc a l e  lo w 
c a rb o n g e n e r a tio n su c h a s w in d a n d 
nu c l e a r. Th e s e  a sse ts w ill b e  o w n e d b y 
institutio ns a n d oth e r inv e stors s e e kin g 
st e a d y , p re d i c t a b l e , b o n d-like  r e turns. W e  
exp l a in th e  a d v a nt a g e s o f su c h a  m o d e l, 
in c lu d in g th e  su bst a nti a l fin a n c i a l b e n e fit, in 
th e  u p c o m in g P a rt II o f th is s e ri e s. Yi e l d C o 
v e h i c l es h a v e  a lre a d y b e g un to e m e rg e  in 
2013, w ith NR G ’s sp in o ff o f a  Yi e ld C o a n d 
UK’s G r e e n c o a t W in d fun d ’s in iti a l p u b li c  
o ff e rin g . Ho w e v e r, a s w e  d isc uss in gr e a te r 
d e t a il in th e  s e c o n d p a p e r in th is s e ri e s, 
th e s e  exa m p l es a re  n ot y e t stru c tur e d in a  
w a y th a t fu lly t a ke  a d v a nt a g e  o f th e  b o n d-
like  r e turns th es e  pro j e c ts c a n p rov i d e . 

Municipa l and industria l owned and 
financed generation, w h e r e  lon g t e rm lo w 
c a rb o n e n e rg y su p p li es a r e  p urc h a s e d 

d ire c tly fro m d e v e lo p e rs. F or c o m p a n i es, th is 
p rov i d es lo n g-t e rm e n e rg y pri c e  c e rt a inty , 
w h il e  f or m un i c i p a liti e s it c a n l e v e r a g e  lo w e r 
c ost fin a n c in g to p rov id e  e n e rg y to m e e t its 
o w n n e e ds a n d su p p ly th os e  o f its r esid e nts.  

Crowdsourced energy investment w h e r e  
c o nsu m e rs c a n b uy sh a r es o f g e n e r a tin g 
un its or c o m p a n i e s a n d r e c e iv e  p a ym e nts 
a s a  sh a r e  o f e n e rg y r a th e r th a n fin a n c i a l 
r e turn . Th is i d e a  is in e a rly st a g e s a s 
si g n ifi c a nt l e g a l a n d re g u l a tory o bst a c l es 
r e m a in , b ut th e  lo n g e r t e rm b e n e fit f or 
c o nsu m e rs to p urc h a se  fixe d p ri c e , lo n g 
t e rm e n e rg y su p p li e s ( a n d p ot e nti a lly 
b un d l e  th e  su p p ly w ith a  p ro p e rty) c o u l d 
m a k e  th e  syst e m a ttr a c tiv e . 

Distributed generation, p a rti c u l a rly in th e  
f orm o f ro o fto p  so l a r, is a lr e a d y b e c o m in g a  
v e ry a ttr a c tiv e  su p p ly o p tio n f or h o us e h o l ds 
a n d c o m m e rc i a l est a b lish m e nts a lik e . It 
l e a ds, h o w e v e r, to o p e r a tio n a l a n d 
inv estm e nt c h a ll e n g es, w h i c h w e  d is c uss 
l a t e r. 

Generation operation and service 
companies w ill e m e rg e  to o p e r a te  a n d 
m a int a in p o w e r p l a nts a s c o ntr a c tors, r a th e r 
th a n o w n e rs. As o w n e rsh ip o f g e n e r a tio n 
b e c o m e s m ore  d isp e rse d a n d n e w 
c o m p a n i e s e m e rg e  to o p e r a t e  a n d 
m a int a in syst e ms f or p a ssiv e  o w n e rs, th is 
n e w c l a ss o f c o m p a n i e s c o u l d flo urish— a n d 
in d o in g so , a c h i e v e  e c o n o m i e s o f sc a l e  
a n d l e a rn in g .  

Ba lancing generation companies 
(Ba lancing GenCos) w ill p l a y a n in c re a sin g ly 
im p ort a nt ro l e  in a  futur e  d o m in a t e d  b y 
int e rm itt e nt r e n e w a b l e  e n e rg y . Th e y w ill 
f o c us o n p rov i d in g b a l a n c in g se rv i c e s usin g 
fl exi b l e  f ossil-fu e l a n d hy d ro e l e c tri c  
g e n e r a tio n a n d stor a g e  syst e ms. Th e  
m a jority o f th e ir p ro fits w ill b e  d e riv e d fro m 
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th e ir fl exib ility r a th e r th a n th e  un its o f 
e l e c tri c ity p rov i d e d .   

 

 

Transmission: Reorganize to better integrate renewable energy 

Tr a d itio n a l Utility A c tiv ity C h a ll e n g es 

O utp ut fro m l a rg e  g e n e r a tors is 
m o v e d a t h i g h v o lt a g e  to th e  
f a c tori e s a n d d istrib utio n 
syst e ms p o w e rin g h o m e s a n d 
b usin esse s 

Re org a n izin g th e  o w n e rsh i p a n d o p e r a tio n o f th e  tr a nsm issio n 
grid to in c r e a s e  th e  e ffi c i e n c y , fl exib ility a n d re li a b ility o f th e  
syst e m  

In c e ntiv izin g n e w inv e stm e nt in tr a nsm issio n a n d stor a g e  to 
a d a p t to c h a n g in g g e n e r a tio n a n d c o nsu m ptio n p a tt e rns 

 

Se p a r a tin g tr a nsm ission fro m g e n e r a tio n 
a n d o p e r a tin g th e  tr a nsm issio n a sse ts 
thro u g h a  sm a ll nu m b e r o f e ntiti es c ov e rin g 
l a rg e  g e o gr a p h i c  ext e nts c a n im p rov e  
c o ord in a tio n a n d e ffi c i e n c y , e n a b l e  b e tt e r 
int e gr a tio n o f int e rm itt e nt e n e rg y b y 
g a th e rin g a  d iv e rsity o f su p p ly so urc e s, a n d 
l e v e l th e  p l a y in g fi e l d for n e w g e n e r a tio n 

t e c hn o lo g i es. Th is h a s lo n g b e e n th e  g o a l o f 
r e g u l a tors a n d p o li c ym a k e rs in b oth Euro p e  
a n d th e  U.S., b ut h a s o n ly p a rti a lly b e e n 
r e a lize d . W ith th e  a d v e nt o f m or e  c ost-
c o m p e titiv e  re n e w a b l e  g e n e r a tio n r e q u irin g 
tr a nsm issio n , th e  b e n e fits o f su c h a  tr a nsitio n 
w ill b e  h a rd e r a n d h a rd e r to i g n or e . 

 

Energy markets and balancing systems: Update markets to promote efficient 
investment in grid flexibility resources 

Tr a d itio n a l Utility A c tiv ity C h a ll e n g es 

Syst e m o p e r a tors prov id e  f or 
lo w c ost a n d re li a b l e  e l e c tri c ity 
b y d isp a tc h in g g e n e r a tio n a n d 
tr a nsm issio n (or p ro v i d in g 
a p pro pri a t e  in c e ntiv e s) b a s e d 
o n c ost a n d tr a nsm issio n 
c o nstr a ints  

Re sp o n d in g to th e  h i g h e r p e n e tr a tio n o f int e rm itt e nt 
g e n e r a tio n b y int e gr a tin g n e w so urc es o f fl exib ility a n d 
b a l a n c in g , in c lu d in g m or e  e n e rg y stor a g e  a n d gr e a t e r 
c usto m e r re sp ons e  a n d p a rti c i p a tio n in th e  m a rk e t 

Pro v i d in g a p pro p ri a te  in c e ntiv es b oth to b u lk c l e a n e n e rg y 
p rov i d e rs a n d fl exi b ility a n d b a l a n c in g s e rv i c e  p rov i d e rs 

 

En e rg y m a rke ts a n d b a l a n c in g syst e ms h a v e  
b e e n a t th e  c ore  o f e ffi c i e n c y 
im prov e m e nts a n d c o m p e titiv e  g e n e r a tio n 
o v e r th e  l a st 30 y e a rs. So m e  h a v e  b e e n v e ry 
su c c essfu l un d e r v a rious d e si g ns a t 
im prov in g d isp a tc h , r e d u c in g c osts, a n d 
e nh a n c in g c o m p e tition . Ho w e v e r, th e  

d e si g ns h a v e  l a rg e ly b e e n b a s e d a ro un d 
c o m p e titio n b e tw e e n f ossil-fu e l g e n e r a tors, 
w ith hy d ro e l e c tri c  g e n e r a tio n b e n e fittin g 
fro m th e  fl exib ility it o ff e rs a n d nu c l e a r 
g e n e r a tors a c tin g a s pri c e  t a ke rs in th e se  
m a rk e ts.  
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Th e  in c r e a se d e m p h a sis o n th e  b u lk 
p urc h a s e  o f p o w e r fro m r e n e w a b l e  e n e rg y , 
a lo n g w ith th e  in c r e a sin g v a lu e  a n d sourc e s 
o f fl exi b ility , w ill c r e a te  n e w c h a ll e n g e s f or 
th e s e  m a rk e ts. Exp a n d e d n e tw orks a n d 
r e sourc e  d iff e r e n c es m a y p l a c e  a d d itio n a l 
v a lu e  in m a rk e ts w ith lo c a tio n a l p ri c in g . O n e  

r e su lt m a y b e  a  s e p a r a tio n o f b u lk p o w e r 
m a rk e ts fro m b a l a n c in g s e rv i c e  m a rk e ts, 
w ith a  sm a ll e r nu m b e r o f syst e m o p e r a tors 
o v e rse e in g l a rg e r a n d m or e  c o m p l ex 
m a rk e ts. In a ny sc e n a rio , si g n ifi c a nt m a rk e t 
d e si g n e nh a n c e m e nt a n d a d a p t a tio n is 
n e e d e d . 

 

Distribution: New models to enable deployment of customer generation and 
storage while maintaining grid services  

Tr a d itio n a l Utility A c tiv ity C h a ll e n g es 

D istri b utio n syst e ms t a ke  
e l e c tri c ity fro m th e  tr a nsm issio n 
syst e m , r e d u c e  v o lt a g e , a n d 
d e liv e r it ov e r a  lo w e r v o lt a g e  
grid . Histori c a lly , th e s e  flo ws 
h a v e  m a in ly b e e n fro m th e  
c e ntr a l syst e m to th e  c o nsu m e r 
o n ly  

A c c o m m o d a tin g a  h ig h e r p e n e tr a tio n o f g e n e r a tio n a n d 
stor a g e  e m b e d d e d in th e  d istrib utio n syst e m , a s w e ll a s 
c o nsu m ption th a t c a n b e  d isp a t c h e d (f or inst a n c e  e l e c tri c  
v e h i c l es) to p ro d u c e  e ffi c i e nt a n d re li a b l e  o p e r a tio n o f th e  
lo c a l grid  

D e v e lo p in g n e w m o d e ls f or p ri c in g a n d fin a n c in g lo c a l gri d 
s e rv i c es a s lo c a l d e m a n d d e c lin e s in r e g io ns w h e r e  m a ny 
c usto m e rs su p p ly th e ir o w n e n e rg y n e e ds 

 

C usto m e r-g e n e r a t e d  e l e c tri c ity , fro m 
so urc es su c h a s ro o fto p  so l a r, is gro w in g 
r a p i d ly; c o untri es a n d st a t e s a r e  e a g e r to 
m a xim ize  o p p ortun iti e s to r e d u c e  e m issio ns 
w h il e  b e n e fittin g m a ny c o nsu m e rs. 
Ho w e v e r, th e  gro wth o f d istrib ut e d 
g e n e r a tio n c re a te s o p e r a tio n a l, inv estm e nt, 
a n d p ri c in g c h a ll e n g e s f or th e  e l e c tri c ity 
d istrib utio n syst e m . Pri c in g m o d e ls a r e  
a lre a d y un d e r thre a t. Ti e re d t a riffs a n d n e t 
m e t e rin g in p l a c e s like  C a lif orn i a  a re  
c re a tin g in c e ntiv e s f or th e  l a rg est 
c o nsu m e rs to inst a ll d istri b ut e d g e n e r a tio n . 
In so d o in g , a n in c re a sin g sh a re  o f 
d istrib utio n c osts f a ll o n a n in c r e a sin g ly 
sm a ll e r s e g m e nt o f c onsu m e rs. Ho w e v e r, 
a lt e rin g th e  p ri c in g m o d e l c o u ld m a k e  n e w 
d istrib ut e d e n e rg y l ess a ttr a c tiv e  to b u il d 
a n d so un d e rm in e  oth e r e ff orts n e e d e d f or 
a  lo w c a rb o n e n e rg y syst e m . 

M e a n w h il e , th e  in c re a s e  in d istrib ut e d 
g e n e r a tio n , a n d , e v e ntu a lly , th e  in c r e a se  in 
e l e c tri c  v e h i c l e  c h a rg in g , w ill c h a n g e  th e  
o p e r a tio n a l c h a r a c t e risti c s o f d istri b utio n 
syst e ms, re q u irin g a d d itio n a l inv e stm e nt, 
m or e  a c tiv e  m a n a g e m e nt, a n d in c r e a sin g ly 
h e a vy d a t a  g a th e rin g a n d c o m p l ex p ri c in g , 
a ll a t a  tim e w h e n so m e c o nsu m e rs a re  
l e a v in g th e  gri d . Ro c ky M o unt a in Institut e  
e nv isio ns a  tim e w h e n stor a g e  a n d 
d istrib ut e d g e n e r a tio n w ill b e  c h e a p 
e n o u g h f or h o m e s to l e a v e  th e  d istrib utio n 
grid e ntir e ly , p ot e nti a lly u p e n d in g th e  e ntire  
b usin ess (RMI 2013).  

Th e  e n d g a m e  w ill p ro b a b ly b e  a  
c o nv e rsio n o f d istri b utio n s e rv i c e s fro m 
e n e rg y su p p ly to infr a stru c tur e , lo a d 
b a l a n c in g a n d b a c ku p s e rv i c es, a n d f or 
d istrib utio n s e rv i c es to b e  p ri c e d o n th a t 
b a sis. In m a ny c a s es, it m a y m a k e  s e nse  f or 
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d istrib utio n syst e ms, a t l e a st a t th e  m ore  
lo c a l l e v e ls, to b e  b u ilt, m a n a g e d , a n d p a id 
f or a s infr a stru c tur e  r a th e r th a n e n e rg y . Thus, 

c o m m un ity o w n e rsh i p m a y b e  a n a ttr a c tiv e  
m o d e l.

 

Customer management: Facilitate active role of customers in the electricity 
sector 

Tr a d itio n a l Utility A c tiv ity C h a ll e n g es 

Utiliti e s c o ll e c t c o nsu m e r 
inf orm a tio n a n d c o nsum ptio n 
d a t a , b ill c usto m e rs, c o ll e c t 
p a ym e nts, a n d p rov i d e  a  
nu m b e r o f o th e r c usto m e r 
s e rv i c es. M a ny r e g u l a te d  
utiliti es a lso run e n e rg y 
e ffi c i e n c y p ro gr a ms fun d e d b y 
r a t e p a y e rs.  

G a th e rin g a n d p ro c essin g in c r e a sin g ly c o m p l ex d a t a  a s 
c usto m e rs b oth su p p ly a n d c o nsu m e e n e rg y a n d a d just 
d e m a n d in r esp o nse  to lo c a l p ri c e  si g n a ls 

In c orp or a tin g n e w d e m a n d-si d e  t e c hn o lo g i e s a n d se rv i c e s 
(e . g . e l e c tri c  v e h i c l es) into c usto m e r se rv i c e  a n d b illin g 
r e g im es 

D e v e lo p in g n e w w a ys to fin a n c e  e n e rg y e ffi c i e n c y a n d 
d istrib ut e d e n e rg y in th e  c o nt ext o f a  r estru c tur e d in d ustry 

C r e a tin g e ntir e ly n e w c o m p a n i e s a n d institutio ns a s 
c o nsu m e rs o p t o ut or jo in a lt e rn a tiv e  e n e rg y a g gre g a tors a n d 
s e rv i c e  prov i d e rs 

 

N o s e g m e nt m ore  ty p ifi e s th e  c h a ll e n g e s 
a n d p ot e nti a l b e n e fits o f n e w b usin e ss 
m o d e ls f or e l e c tri c ity th a n th e  int e r a c tio n 
b e tw e e n c usto m e rs a n d e l e c tri c ity 
p rov i d e rs. F or d e c a d es, fro m th e  c usto m e r ’s 
p e rsp e c tiv e , th e  m a rk o f a  g o o d e l e c tri c ity 
su p p li e r h a s b e e n o n e  th a t p rov i d e d r e li a b l e  
e l e c tri c ity w h e n e v e r th e  c usto m e r 
d e m a n d e d it. C usto m e rs se ld o m th o u g ht o f 
th e  c osts th a t th e y im p os e d o n th e  syst e m 
d u e  to th e ir us a g e  p a tt e rns. Wh il e  d e c a d es 
o f utility a n d g ov e rn m e nt sp o nsor e d e n e rg y 
e ffi c i e n c y , d e m a n d si d e  m a n a g e m e nt, a n d 
d e m a n d re sp o nse  p ro gr a ms h a v e  sou g ht to 
a d d re ss th is issu e , w ith so m e su c c e ss, th e  
o v e r a ll im p a c t h a s n ot b e e n tr a nsf orm a tiv e . 
Fro m th e  g e n e r a tor ’s p e rsp e c tiv e , it h a s just 
b e e n e a si e r — a n d so m e tim es m or e  
lu c r a tiv e  — to c o ntinu e  b u il d in g a n d 
o p e r a tin g m or e  fl exi b l e  g e n e r a tio n . Fro m 
th e  b illin g a n d c usto m e r s e rv i c e  
p e rsp e c tiv e , tr a c kin g c usto m e r e l e c tri c ity 

us e  in a  w a y th a t e n c our a g e s e n e rg y 
e ffi c i e n c y a n d pri c e-resp o nsiv e n ess h a s 
b e e n to o d iffi c u lt. Fro m th e  c o nsu m e rs ’  
p e rsp e c tiv e , th e  p ot e nti a l s a v in gs m a y n ot 
h a v e  b e e n suffi c i e nt to o v e r c o m e  b a rri e rs 
a n d m otiv a te  a c tio n .  

Se v e r a l th in gs a re  c h a n g in g . W e  h a v e  s e e n 
th a t, fro m th e  g e n e r a tor ’s p e rsp e c tiv e , th e  
c a ll o n fl exi b l e  g e n e r a tio n is b e c o m in g 
gr e a t e r a n d p ot e nti a lly m or e  c ostly . But it is 
in th e  c usto m e r s e rv i c e  a n d c o nsu m e r si d e  
th a t th e  m ost int e re stin g c h a n g e s a r e  t a kin g 
p l a c e . A d v a n c e s in sm a rt m e t e rin g a n d 
inf orm a tio n t e c hn o lo gy a r e  p rov i d in g n e w 
a v e nu e s to m o n itor a n d e v a lu a t e  c usto m e r 
us e  a n d s a v in gs. M e a nw h il e , c usto m e rs 
h a v e  n e w e n d us e s (like  e l e c tri c  v e h i c l e s), 
gr e a t e r p ot e nti a l c o ntro l (d u e  to a d v a n c e s 
in inf orm a tio n t e c hn o lo g y), th e ir o w n 
so urc es o f g e n e r a tio n (lik e  so l a r p a n e ls), 
a n d in th e  n e a r futur e , p ossi b ly th e ir o w n 
stor a g e . Wh e n a ll o f th e s e  a r e  wr a p p e d 
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to g e th e r, c usto m e rs w ill h a v e  b oth m ore  
c o ntro l o f th e ir e n e rg y us es (f or inst a n c e , b y 
c o ntro llin g w h e n th e y c h a rg e  th e ir v e h i c l es 
or th e ir e n e rg y stor a g e  syst e ms), a n d m or e  
inf orm a tio n a n d o p tions to d o so . 

As th e  utiliti es e v o lv e , th e r e  sh ou ld b e  m ore  
ro o m to su p p ly th e  r a n g e  o f s e rv i c es 
c usto m e rs m a y fin d a ttr a c tiv e  a n d to 
int e gr a te  e l e c tri c ity s e rv i c e s into a  r a n g e  o f 
o th e r b usin e ss e s. F or ex a m p l e , n e w 
b usin esse s c ou l d t a ke  a d v a nt a g e  o f 
e m e rg in g t e c hn o lo g i es a n d sm a rt m e t e r 
d a t a  to turn h istori c a lly p a ssiv e  c o nsu m e rs 
into a c tiv e  o n e s. N e w b usin esse s c ou l d o ff e r 
p a c k a g e s o f s e rv i c e s su c h a s e n e rg y 

e ffi c i e n c y , d istrib ut e d g e n e r a tio n , a n d 
p a ym e nts f or gri d s e rv i c es, h e l p in g 
c usto m e rs b e n e fit fro m p a rti c i p a tin g a s b oth 
c o nsu m e rs a n d s e rv i c e  p rov id e rs in m ore  
e ffi c i e nt e n e rg y m a rk e ts. Th e s e  b usin e ss e s 
m i g ht e v e n s e ll e l e c tri c  v e h i c l e s, b un d l e d 
w ith d istrib ut e d g e n e r a tio n , so p h isti c a t e d  
e n e rg y us e  m o n itorin g a n d fl exib ility 
so ftw a re , c h a rg in g st a tio ns, a n d e n e rg y 
stor a g e . An d w ith th e s e  n e w c o m p a n i e s, 
a n d th e  s c a l e  o f n e w e q u i p m e nt a n d 
s e rv i c es p ot e nti a lly o n o ff e r, n e w fin a n c in g 
m o d e ls c o u l d e m e rg e  to r e d u c e  th e  c osts 
o f im p l e m e ntin g th e  h ost o f d istri b ut e d 
g e n e r a tio n , e n e rg y e ffi c i e n c y , a n d fl exi b ility 
p ro d u c ts th a t w ill b e  on o ff e r.

 

Putting the pieces together: A model for the low c arbon electricity system 

W i l l  t h e  n e w  m o d e l  —  a n d  t h e  
t r a n s i t i o n  —  b e  f i n a n c i a l l y  v i a b l e ?  

If e a c h b usin e ss se g m e nt tr a nsf orms in th e  
w a ys d e t a il e d a b ov e , inv e stor-o w n e d 
utiliti es w ill h a v e  c h a n g e d b e yo n d 
r e c o g n itio n . Th e re  w ill n o lo n g e r b e  a ny 
im p e r a tiv e  or sig n ifi c a nt a d v a nt a g e  f or th e  
s a m e  c o m p a ny to g e n e r a te , d istrib ut e , a n d 
d e liv e r e l e c tri c ity . Ye t so m e o f th e  s c a l e  lost 
fro m th is d e-int e gr a tion c o u l d b e  g a in e d 
thro u g h g e o gr a p h i c a l a g gre g a tio n . W e  
m i g ht s e e  c o m p a n i es th a t o w n o n ly 
b a l a n c in g g e n e r a tio n or tr a nsm issio n , b ut 
th e s e  c o m p a n i e s w o u ld o w n m u c h m or e  o f 
e a c h o v e r w i d e r g e o gr a p h i c  spr e a ds. 
In d iv i d u a ls, m un i c i p a liti e s, a n d inv e stm e nt 
fun ds w o u l d a lso o w n m or e  o f th e  syst e m , 
b ut w ith th is sp lit o f o w n e rsh ip , th e r e  w ill b e  
a  gr e a t e r n e e d f or se rv i c e  c o m p a n i e s to 
p rov i d e  th e  o p e r a tio n , c o nstru c tio n , a n d 
m a int e n a n c e  se rv i c e s th a t w ill b e  n e e d e d . 
O n th e  c o m m e r c i a l e n d , th e r e  m a y b e  

m or e  o p p ortun iti e s to wr a p e n e rg y re t a il 
a n d s e rv i c e  d e liv e ry u p  w ith s e rv i c es a c ross 
a  w i d e  r a n g e  o f in d ustri es. 

So m e  q u e stio ns a b out th is m o d e l, a n d th e  
tr a nsition to it, r e m a in . Ho w c a n th e se  n e w 
ty p e s o f c o m p a n i es thriv e ? W o u l d th e y 
h a v e  th e  fin a n c i a l w h e r e w ith a l to d e liv e r 
th e s e  se rv i c es a n d d o so in a  c ost e ff e c tiv e  
m a nn e r? An d h o w w o u l d n a tio ns a n d st a t es 
tr a nsition to th is n e w s e t o f b usin e ss e s a n d 
c o m p a n i e s? 

O n c e  th e  v i a b ility o f th e  m o d e l is c e rt a in , 
a d d itio n a l q u e stio ns must b e  a sk e d to r e fin e  
th e  in d ustry d esig n . Wh a t p o li c i es a re  m ost 
c ost-e ff e c tiv e  in e n c our a g in g d e p loym e nt 
o f r e n e w a b l e  e n e rg y? Ho w d o r e g u l a tors 
e nsur e  re li a b l e  e l e c tri c ity w ith a  p ortf o lio 
th a t ’s h i g h in r e n e w a b l e  e n e rg y 
g e n e r a tio n?  Wh a t p o li c i e s a n d r e g u l a tio ns 
m a xim ize  th e  fl exi b ility o f th e  syst e m? Wh a t 
risks w o u l d sp e c ifi c  ty p e s o f inv e stors t a k e , 
a n d w h a t r e turns m ig ht th e y r e q u ire ? 
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W e  n e e d to kn o w h o w e a c h o f th e se  
b usin esse s w o u l d fit into th e  existin g 
l a n ds c a p e  o f inv estors, a n d h o w to 
e n c o ur a g e  inv e stm e nt. W e  n e e d to 
un d e rst a n d h o w e a c h o f th e s e  n e w 
b usin esse s c ou l d d e v e lo p a n d w h e th e r th e y 
w o u l d s a f e g u a rd th e  in d ustry kn o w l e d g e  
w h il e  r e t a in in g fin a n c i a l so lv e n c y . 

To a nsw e r th es e  q u e stio ns, w e  n e e d to 
e stim a t e  th e  size  a n d m a rk e t f or a ll o f th e s e  
o p p ortun iti es, a n d to exp lor e  p ot e nti a l 
b usin ess a n d re g u l a tory stru c tur es to s e e  
h o w m u c h th e y w o u l d c ost a n d w h e th e r or 
n ot th e y c o u l d a ttr a c t fin a n c e  a t a  
r e a so n a b l e  c ost. Puttin g th is to g e th e r, w e  
c a n th e n b e g in to e v a lu a t e  th e  p a ths f or 
tr a nsition , a n d to i d e ntify w h a t g o v e rn m e nt, 
r e g u l a tors, utiliti e s, a n d inv e stors c ou ld d o to 
m a k e  th e se  p a ths m ore  e ff e c tiv e . 

O ur a n a lysis sh o ws th a t th e  fin a n c in g o f 
l a rg e-sc a l e , lo w c a rb on e n e rg y is o n e  o f th e  
p ot e nti a l c a t a lysts to a c c e l e r a tin g th is 
tr a nsition . In P a rt II o f th is se ri e s, w e  lo ok 
m or e  d e e p ly into th e  issu es w ith fin a n c in g 
m o d e ls a n d in d ustry stru c tur e s ty p i c a lly use d 
to fin a n c e  a n d inv est in r e n e w a b l e  e n e rg y . 
W e  th e n i d e ntify th e  re q u ir e m e nts a n d 
o p tio ns n e e d e d to m a k e  fin a n c e  m or e  
e ff e c tiv e . 
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P a rt II: Fin a n c in g Re n e w a b l e  En e rg y 
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The Challenge and 
Opportunity of Renewable 
Energy Finance 
P a rt I o f th is s e ri e s d esc rib e s th e  k e y 
c h a ll e n g e s f a c in g th e  U.S. a n d Euro p e a n 
e l e c tri c ity su p p ly in d ustri es in th e ir tr a nsitio n 
to a  lo w c a rb o n syst e m . A m o n g th e s e  
c h a ll e n g e s, th e  c ost a n d stru c ture  o f 
r e n e w a b l e  e n e rg y fin a n c e  m ost c l e a rly 
d e m o nstr a t es th e  in a d e q u a c i es o f th e  
existin g in d ustry stru c tur e  a n d th e  b e n e fits 
th a t c o u l d b e  a c h i e v e d b y m o v in g to w a rd 
a  stru c ture  m or e  a li g n e d w ith th e  
c h a r a c t e risti c s o f lo w c a rb o n g e n e r a tio n . 
A d d r e ssin g re n e w a b l e  e n e rg y fin a n c e  a n d 
c re a tin g b usin e ss a n d re g u l a tory stru c ture s 
to r e d u c e  fin a n c in g c osts c a n c a t a lyze  th e  
sm o oth a n d c ost-e ff e c tiv e  tr a nsf orm a tio n o f 
th e  in d ustry .  

Business models to date support fossil 
fuel energy’s risk-return requirements 
Inv e stor-o w n e d utiliti e s (I O Us) a n d 
in d e p e n d e nt p o w e r p ro d u c e rs (IPPs), th e  
c o m p a n i e s th a t b u il d a n d fin a n c e  th e  
m a jority o f p o w e r p l a nts in th e  U.S. a n d 
Euro p e , h a v e  d e v e lo p e d th e ir c orp or a t e  
a n d fin a n c e  stru c tur es p rim a rily a ro un d f ossil 
fu e l g e n e r a tio n . 1 O p e r a tin g f ossil fu e l p l a nts 
r e q u ir e s m a n a g in g im p ort a nt risks 
a sso c i a t e d  w ith fu e l p ri c es, d isp a t c h in g 
p l a nts, sc h e d u lin g d o w ntim e s f or 
m a int e n a n c e , a n d m a kin g c a p it a l 
inv estm e nts to ext e n d p l a nt lif e tim e s.  

Inv e stors in I O Us a n d IPPs h a v e  d e m a n d e d a  
p r e m iu m to c o m p e ns a t e  f or th e s e  
a d d itio n a l risks. O n th e  c orp or a t e  si d e , 

1 Th e se  c o m p a ni es h a v e  a lso b u ilt nu c l e a r, hyd ro e l e c tri c  a n d 
re n e w a b l e  g e n e r a tio n , b ut f ossil fu e l g e n e ra ti on h a s b e e n 
th e  m a inst a y . 

c o m p a n i e s e a rn th e  pre m iu m b y m a n a g in g 
th e s e  risks su c c e ssfu lly . Hi g h e r re turns g iv e  
c o m p a n i e s in c e ntiv e s to lo w e r c osts thro u g h 
e ff e c tiv e  risk m a n a g e m e nt o f p o w e r p l a nts, 
c o ntr a c ts a n d syst e ms, w ith th e  
exp e c t a tio ns th a t th ese  lo w e r c osts w ill 
m or e  th a n o ffse t th e  h ig h e r c ost o f c a p it a l.  

D iff e r e nt re g u l a tory a n d m a rk e t stru c tur es 
h a v e  d e v e lo p e d to lim it risks to inv e stors in 
ord e r to k e e p  fin a n c in g c osts re a so n a b l e . 
F or inst a n c e , p ri c e  re g u l a tio n — a n d 
so m e tim e s n a tio n a l o w n e rsh i p — tr a nsf e rs 
m a ny o f th e  risks b a c k to c o nsu m e rs or 
t a xp a y e rs. In th e  1990’s a  w a v e  o f 
d e r e g u l a tio n , r e stru c turin g , a n d priv a tiz a tio n 
sw e p t thro u g h th e  e l e c tri c ity in d ustry in th e  
U.S. a n d Euro p e , o p e n in g u p p o w e r 
g e n e r a tio n to c o m p e titio n , w ith th is 
in c r e a s e d c o m p e titio n p rov id in g in c e ntiv es 
f or c o m p a n i e s to lo w e r c osts a n d im p rov e  
h o w th e y m a n a g e d risk. Th e  r e su lt w a s a  
sig n ifi c a nt re d u c tio n in o v e r a ll syst e m c osts, 
b ut th e re  w a s a  tr a d e o ff a s inv e stors 
d e m a n d e d h ig h e r r e turns to c o m p e ns a t e  
f or th e  risks th a t w e re  sh ift e d  fro m r a te p a y e rs 
b a c k to inv e stors. Wh il e  c o m p e titiv e  m a rk e ts 
h a v e  im p rov e d th e  c ost p e rf orm a n c e  o f 
f ossil-fu e l g e n e r a tio n , th e y h a v e  a lso m a d e  
it m or e  d iffi c u lt a n d exp e nsiv e  to fin a n c e  
nu c l e a r, hy d ro e l e c tri c , a n d r e n e w a b l e  
e n e rg y .  

Project finance and corporate 
finance: models for fossil fuel 
generation 
O n e  c o ns e q u e n c e  o f d e r e g u l a tio n h a s 
b e e n th e  e m e rg e n c e  o f th e  p ro j e c t fin a n c e  
m o d e l f or fin a n c in g p o w e r p ro j e c ts. In th e  
p ro j e c t fin a n c e  m o d e l, a  d e v e lo p e r s e ts u p  
a  c o m p a ny c o nsistin g so l e ly o f th e  
p a rti c u l a r a sse t or p ro j e c t. Th is pro j e c t 
c o m p a ny c a n th e n b orro w m o n e y a g a inst 
th e  exp e c t e d  c a sh flo ws fro m th e  p ro j e c t. 
Pro j e c t fin a n c e  r e d u c e s th e  risk to th e  
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o w n e r / d e v e lo p e r, sin c e  th e  l e n d e r h a s n o 
“r e c o urs e ” to th e  p a re nt c o m p a ny ’s 
fin a n c e s; th a t is, if th e  p ro j e c t c a nn ot m e e t 
its d e b t o b li g a tio n , th e  l e n d e r c a n t a k e  ov e r 
th e  p ro j e c t b ut c a nn ot r e q u ire  th e  o w n e r to 
m a k e  u p  f or th e  d e b t sh ortf a ll, lim itin g th e  
li a b ility o f th e  o w n e r. 

M ost l a rg e , utility sc a l e  r e n e w a b l e  e n e rg y 
p ro j e c ts a re  c urr e ntly fin a n c e d e ith e r usin g 
p ro j e c t fin a n c e  or throu g h c orp or a t e  
fin a n c e , w h e r e  a n I O U or IPP us es its o w n 
e q u ity a n d b orro w in g p o w e r a t th e  
c orp or a te  l e v e l. Ty p i c a lly , th e  I O Us a n d IPPs 
e v a lu a te  a ll p ro j e c ts usin g pro j e c t fin a n c e  
c rit e ri a , e v e n w h e n usin g th e ir o w n 
c orp or a te  r eso urc es. In Se c tio n 2.3 o f th is 
b ri e f, w e  w ill d isc uss h o w th e  us e  o f I O U 
c orp or a te  fin a n c e  in c re a se s th e  c ost o f 
r e n e w a b l e  e n e rg y b y im p osin g th e  
c orp or a tio n ’s fin a n c i a l r e q u ire m e nts o n th e  
inv estm e nts, thus d ilutin g a n d o bsc urin g th e  
un d e rlyin g c h a r a c te risti cs o f th e  p ro j e c t 
a n d , in th is c a se , r a isin g fin a n c in g c osts. 

If th e  e l e c tri c ity in d ustry st a rt e d  fro m a  c l e a n 
sl a te , w ith th e  o b j e c tiv e  o f fin a n c in g 
r e n e w a b l e  e n e rg y a t th e  lo w e st c ost, it 
w o u l d c e rt a in ly n ot use  th e  s a m e  c orp or a te  
m o d e ls a n d fin a n c e  stru c tur e s. Th e  
m ism a tc h is c l e a r. 

Re n e w a b l e  e n e rg y , o n its o w n , h a s n o fu e l 
p ri c e  risk. N o n e th e l ess, in f ossil fu e l-b a s e d 
c o m p e titiv e  m a rk e ts, it h a s a n e v e n gr e a te r 
e xp osur e  to fu e l pri c e  risk th a n f ossil fu e l 
g e n e r a tors. F ossil fu e l g e n e r a tors a r e  o ft e n 
p a rtly h e d g e d a g a inst m a rk e t v o l a tility . Th e ir 
o w n c osts d ro p w h e n f a llin g fu e l p ri c es d riv e  
d o w n w h o l e s a l e  e l e c tri c ity p ri c e s, w h il e  
r e n e w a b l e  e n e rg y m ust b e a r th e  e ntire  risk 
o f v o l a til e  p ri c e s. Th is risk in c r e a se s 
un c e rt a inty f or r e n e w a b l e  e n e rg y p ro j e c ts 
a n d r a ise s fin a n c in g c osts. 

Re n e w a b l e  e n e rg y is not d isp a t c h a b l e  (it 
c a nn ot b e  turn e d o n or o ff a s n e e d e d), b ut 
inv estors in I O Us a n d IPPs e xp e c t a  p re m iu m 
to m a n a g e  risks a sso c i a t e d  w ith d isp a t c h f or 
th e ir f ossil fu e l p l a nts. Th is pr e m iu m w h e n 
a p p li e d to r e n e w a b l e  e n e rg y p ro j e c ts 
tr a nsl a te s into h i g h e r c osts.  

Re n e w a b l e  e n e rg y h a s h i g h inv estm e nt 
c osts b ut lo w o p e r a tion a l c osts, m a kin g it 
m u c h m ore  s e nsitiv e  to fin a n c in g c osts.  

M ost im p ort a ntly , inv e stors in I O Us a n d IPPs 
d e m a n d th e  s a m e  ty p e s o f r e turn fro m th e ir 
r e n e w a b l e  e n e rg y pro j e c ts a s fro m 
c o nv e ntio n a l g e n e r a tio n , e v e n th o u g h 
th e s e  h a v e  a  v e ry d iff e r e nt risk p ro fil e . W ith 
c urr e nt b usin ess a n d inv e stm e nt m o d e ls, 
r e n e w a b l e  e n e rg y c osts h a v e  to ris e  to 
m a k e  r e n e w a b l e  inv estm e nts a ttr a c tiv e  to 
utiliti es a n d to m a k e  inv e stm e nt in th e  sh a r es 
o f I O Us a n d IPPs a ttr a c tiv e  to th e  fin a n c i a l 
m a rk e ts. W e  w ill sh o w th a t new investment 
vehicles designed around the unique 
financia l characteristics of renewable 
energy could reduce its costs by up to 20%.  
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Creating New Financing 
Models for Renewable Energy 

S o l u t i o n s  b e g i n  w i t h  t a i l o r i n g  
b u s i n e s s  m o d e l s  t o  t h e  r i g h t  s e t  o f  
i n v e s t o r s  

Ev e ry inv e stor h a s a  d iff e r e nt s e t o f p rioriti e s 
a n d c o nstr a ints. Eq u ity inv estors a r e  w illin g 
to t a k e  m or e  risk in ord e r to a c h i e v e  h ig h e r 
r e turns; d e b t inv estors tr a d e  h i g h e r re turns 
f or m or e  se c ur e  c a sh flo ws. So m e  inv estors 
w ill n e e d th e ir m o n e y in six m o nths ’  tim e , 

w h il e  oth e rs a r e  inv estin g f or e xp e c te d  
n e e ds 20 y e a rs fro m no w . Th e  k e y to 
o p tim izin g fin a n c in g c osts f or a ny 
inv estm e nt is to m a t c h th e  inv e stm e nt a n d 
th e  r e l a t e d  r e g u l a tory a n d c orp or a t e  
stru c ture  w ith th e  inv e stm e nt p o o l th a t is 
m ost c los e ly a li g n e d w ith th e  fin a n c i a l 
c h a r a c t e risti c s o f th e  inv e stm e nt in q u e stio n . 
Fro m th is p e rsp e c tiv e , thr e e  se ts o f inv e stors 
m a y b e  p a rti c u l a rly w e ll su it e d  to inv e st in 
r e n e w a b l e  e n e rg y: 

Institutiona l investors se e kin g to m a t c h 
r e a so n a b ly w e ll-d e fin e d c a sh flo w n e e ds 
o v e r a  lo n g p e rio d o f tim e to s e rv i c e  

T a b l e  2: Institutio n a l inv est or r e q u ir e m e nts a r e  a  g o o d m a t c h to th e  fin a n c i a l c h a r a c t e risti c s o f r e n e w a b l e  
e n e rg y g e n e r a tio n p ro j e c ts 

 Ty p i c a l Re n e w a b l e  
En e rg y Pro j e c t 
C h a r a c te risti c s 

Ty p i c a l Institutio n a l 
Inv e stor Re q u ir e m e nts 

Ty p i c a l Utility Busin e ss 
C h a r a c te risti c s 

C ash flows 

Similar to bonds 
Hig h u p fro nt c a p it a l 
c osts f o llo w e d b y sm a ll 
o n g o in g c osts 

Bond like for most 
investment Lo okin g f or 
b o n d lik e  pr e d i c t a b l e  
lo n g t e rm c a sh flo ws 

Low risk equity w ith 
m o d e r a te  c a p it a l c osts; 
in c o m e  v a ri a b l e  
d e p e n d in g o n fu e l 
p ri c e s a n d d isp a tc h 

Opportunities for 
outperformance 

Relatively limited b y c ost 
r e d u c in g fixe d pri c e  
c o ntr a c ts 

Less important - Se e k 
p r e d i c t a b ility m or e  th a n 
o utp e rf orm a n c e 

Severa l, in c lu d in g fu e l 
c o ntr a c tin g , e n e rg y 
tr a d in g , o p e r a tion , 
a v a il a b ility a n d 
e ffi c i e n c y im p rov e m e nt 

Risk 
Limited b y c o ntr a c ts a n d 
m a y h a v e  littl e  m a rke t 
e xp osur e  

Limited O ft e n lo ok f or 
lo w risk o p p ortun iti es to 
r e d u c e  m a rk e t e xp osur e  

Moderate, in c lu d in g fu e l 
p ri c e , d isp a tc h , m a rk e t 
d e m a n d , r e g u l a tio n 

Return 

Low d u e  to lo w e r risks Low W illin g to t a k e  lo w e r 
e xp e c t e d  r e turns in 
ord e r to lim it v o l a tility 

Moderate, e q u ity ty p e  
r e turns to m a n a g e  risks 
a n d p rov i d e  in c e ntiv es 
f or o utp e rf orm a n c e 

Growth 

Limited f or p ro j e c t o n ly 
inv estm e nts 

Limited Se e k infl a tio n 
p rot e c tion , b ut n ot 
gro wth 

Moderate, thro u g h 
n a tur a l fu e l pri c e  
infl a tio n a n d 
p e rf orm a n c e  a n d 
a v a il a b ility 
e nh a n c e m e nt 
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li a b iliti e s su c h a s p e nsio ns a n d lif e  insur a n c e  
p o li c i es 

Municipa lities a n d oth e r lo c a l a n d re g io n a l 
a g e n c i e s se e kin g to p ro v i d e  lo n g t e rm 
infr a stru c ture  f or th e mse lv e s a n d th e ir 
r e si d e nts a n d c o m p a n i e s  

Energy users ( a n d in p a rti c u l a r, l a rg e  
c o nsu m e rs) s e e kin g lon g t e rm e n e rg y p ri c e  
c e rt a inty or a  h e d g e  a g a inst v o l a til e  e n e rg y 
c osts 

W e d is c uss e a c h ty p e  o f inv estor in turn .   

 
 

Institutional investors are a good 
match, but barriers limit potential 
In m a ny w a ys, institution a l inv estors, su c h a s 
insur a n c e  c o m p a n i e s a n d p e nsio n fun ds, 
w o u l d b e  th e  n a tur a l o w n e rs o f r e n e w a b l e  
e n e rg y p ro j e c ts. O n c e  d e v e lo p m e nt a n d 
c o nstru c tio n risks h a v e  p a ss e d a n d lo n g 
t e rm c o ntr a c ts or r e li a b l e  f e e d-in t a riffs a r e  
in p l a c e , r e n e w a b l e  e n e rg y pro j e c ts c a n 
d e liv e r th e  lo n g t e rm , st e a d y r e turns th a t 
institutio n a l inv e stors s e e k. T a b l e  1 c o m p a r es 
institutio n a l inv e stor re q u ir e m e nts a n d 
ty p i c a l utility re q u ire m e nts a g a inst th e  
c h a r a c t e risti c s o f r e n e w a b l e  e n e rg y 
p ro j e c ts.  

A C PI re p ort r e l e a s e d in 2013 ex a m in e d th e  
p ot e nti a l f or institutio n a l inv e stm e nt in 
r e n e w a b l e  e n e rg y .2 W e  f o un d th a t th e  
m a t c h is g o o d , a n d th a t p ro j e c t l e v e l 
inv estm e nts in r e n e w a b l e  e n e rg y w o u l d b e  
v e ry a ttr a c tiv e  to institutio ns, b ut th a t th e r e  
a r e  a  nu m b e r o f c o nstr a ints th a t lim it 

2 C lim a te  Po li c y Initi a tiv e . 2013. Th e C h a ll e n g e  o f Institution a l 
Inv e stm e nt in Re n e w a b l e  En e rgy.  

institutio n a l inv e stm e nt in p ro j e c ts. O ur 
a n a lysis in d i c a t e d  th a t e v e n if 1) p o li c y w a s 
p e rf e c tly a lig n e d a n d 2) e v e ry institutio n 
a v a il e d itse lf o f th e  r e n e w a b l e  e n e rg y 
p ro j e c t o p p ortun ity to th e  m a xim u m l e v e l 
w ith in its risk a n d str a t e g y p a r a m e t e rs, 
institutio ns c ou l d o n ly p rov i d e  24% o f pro j e c t 
e q u ity a n d 49% o f p ro j e c t d e b t. Th e s e  l e v e ls 
w o u l d n ot p rov i d e  e n ou g h c o m p e titiv e  
p r essur e  to lo w e r r e turns, a n d th e r e f or e  
r e n e w a b l e  e n e rg y c osts, to th e  lo w e st l e v e l 
p ossi b l e . On the other hand, on their own, 
institutions can meet more than twice the 
equity and 139% of the debt requirement for 
renewable energy, if it is structured as in 
corporate finance instruments, such as 
stocks or bonds. 

Fig ure  3 sh o ws h o w th e  v a rious c o nstr a ints 
o n d ir e c t inv e stm e nt in r e n e w a b l e  e n e rg y 
p ro j e c ts shrink th e  p o o l o f a v a il a b l e  c a p it a l. 

Th e  m a in b a rri e rs to institutio ns inv e stin g 
d ire c tly into pro j e c ts in c lu d e :  

Size of the institution – Inv e stin g d ir e c tly in 
p ro j e c ts r e q u ir es b u ild in g skills a n d pr e se n c e  
a n d h irin g a  t e a m to so ur c e  a n d c o m p l e t e  
th e  tr a ns a c tio ns. Un l e ss th is t e a m c r e a t e s 
v a lu e  thro u g h a  size a b l e  nu m b e r o f l a rg e  
tr a ns a c tio ns, th e  a d d itio n a l v a lu e  a c h i e v e d 
w ill n ot justify th e  c ost o f th e  t e a m a n d th e  
tr a ns a c tio n c osts. W e  f o un d th a t o n ly 150 or 
so institutio ns w orld w i d e  w o u l d b e  l a rg e  
e n o u g h to justify th e  c osts c o m p a re d to th e  
v a lu e  th a t c o u l d b e  p ro v i d e d fro m a  d ir e c t 
p ro j e c t inv estm e nt p ortf o lio .  

Liquidity – Pro j e c t inv estm e nts, like  r e a l 
e st a t e  or o th e r r e a l a sse ts, a r e  l e ss li q u i d 
th a n sto c ks o f b o n ds; th a t is, th e y a r e  m ore  
d iffi c u lt a n d exp e nsiv e  to s e ll if a n 
un exp e c te d  n e e d a rise s. Th is illiq u i d ity 
c re a t es a  risk to institutio ns th a t r e q u ir e  
r e g u l a tors a n d inv estm e nt o ffi c e rs to lim it 
th e  a m o unt o f illi q u i d inv e stm e nt in a  
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p ortf o lio a n d to o ffs e t illiq u i d inv e stm e nts 
w ith o th e r e xtre m e ly liq u id , b ut lo w e r re turn , 
inv estm e nts su c h a s g ov e rn m e nt b o n ds. 

Diversification – Institutio ns m ust d iv e rsify 
th e ir p ortf o lios to m a n a g e  risks. 

Ho w e v e r, th e s e  c onstr a ints a r e  m u c h l e ss 
im p ort a nt f or inv e stm e nts in c orp or a t e  
e q u ity or b o n ds. F or th e s e  ty p e s o f 
inv estm e nts, sto c k m a rk e ts p rov i d e  li q u i d ity , 
a n a lyst r es e a r c h is a v a il a b l e  to r e d u c e  th e  
r e sourc e s r e q u ir e d to e v a lu a t e  a n 
inv estm e nt, a n d tr a ns a c tio n c osts a r e  m u c h 
sm a ll e r. Th e  d iffi c u lty in o v e r c o m in g th es e  
c o nstr a ints e xp l a ins th e  p e rsist e n c e  o f 
p u b li c ly tr a d e d I O U fin a n c in g stru c ture s 

d e sp it e  th e ir d is a d v a nt a g es. Th e  k e y to 
fin a n c in g re n e w a b l e  e n e rg y e ffi c i e ntly is to 
d e v e lo p stru c ture s th a t m a rry th e  
a d v a nt a g es o f c orp or a t e  inv e stm e nts, 
in c lu d in g th e ir tr a nsp a re n c y a n d d ire c t 
a c c ess, w ith th e  c a sh flo w p ro fil e  o f p ro j e c t 
inv estm e nts. 

N e w  c o r p o r a t e  s t r u c t u r e s  s u c h  a s  
i n v e s t m e n t  t r u s t s  a n d  “ Y i e l d C o s ”  
c o u l d  b r i d g e  t h e  g a p  a n d  p r o v i d e  
b o t h  l i q u i d i t y  a n d  d i r e c t  a c c e s s  t o  
c a s h  f l o w s  

Th e r e  a r e  inv estm e nt stru c tur es th a t p rov i d e  

Fig ur e  3: Th is d i a gr a m d e p i c ts th e  p ot e nti a l flo w o f institutio n a l inv estm e nt into r e n e w a b l e  e n e rg y p ro j e c t d e b t a n d 
e q u ity . O n ly a  v e ry sm a ll fr a c tio n o f th e  $70 trillio n o f a ss e ts m a n a g e d b y institutio ns c o u l d m a k e  th e ir w a y into 
r e n e w a b l e  e n e rg y p ro j e c ts. (So urc e : C PI, Th e  C h a ll e n g e  o f Instituti o n a l Inv estm e nt in Re n e w a b l e  En e rg y , 2013) 
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liq u i d ity , m or e  d ire c t a c c e ss to c a sh flo ws 
a n d c a n b e  q u ote d a n d tr a d e d o n a n 
exc h a n g e . Re a l est a t e  inv e stm e nt trusts 
(REITs), infr a stru c tur e  fun ds, a n d M a st e r 
Lim it e d  P a rtn e rsh i ps (MLPs) a r e  p ro m in e nt 
ex a m p l es w h e re  illi q u id a ss e ts a re  b un d l e d 
to g e th e r in c orp or a t e  stru c tur es w ith st e a d y 
c a sh flo ws in th e  f orm o f d iv id e n ds, a n d 
th e n tr a d e d in li q u id m a rk e ts. M or e  r e c e ntly , 
r e n e w a b l e  e n e rg y a n d oth e r infr a stru c ture-
ty p e  a sse ts h a v e  b e e n b un d l e d into 
“Yi e ld C o ” stru c tur es th a t a r e  tr a d e d o n 
exc h a n g es m a in ly to inv e stors s e e kin g 
st e a d y d iv i d e n d yi e l ds b a se d o n r e a l 
un d e rlyin g a ss e ts. NR G  Yi e l d , G r e e n c o a t 
En e rg y , P a tt e rn En e rg y, a n d th e  r e c e ntly 
a nn o un c e d N exte r a  Yi e l d C o a re  a ll 
p ro m in e nt ex a m p l e s. 

Wh il e  d e v e lo p in g th e se  first Yi e l d C os is a n 
im p ort a nt first st e p , c urr e nt Yi e l d C o d e si g ns 
o n ly m o v e  p a rt o f th e  w a y to w a rds a  
stru c ture  th a t w o u l d o p tim ize  re n e w a b l e  
e n e rg y fin a n c e  a n d lo w e r its c ost. To 
m in im ize  th e  e ff e c tiv e  a v e r a g e  lif e tim e c ost 
o f e n e rg y fro m a  p ro j e c t in c lu d in g b oth 
o p e r a tin g c osts a n d r e q u ir e d inv estm e nt 
r e turns ( a lso c a ll e d th e  l e v e lize d c ost o f 
e n e rg y , or L C O E), th e  n e w ty p e  o f Yi e l d C o 
inv estm e nt c l a ss m ust d o th e  f o llo w in g . 

1. PR O VIDE HI G HLY PREDI C TABLE L O N G  
TERM C ASH FL O WS 

Th e  Yi e l d C o: 

Must p ay out ne arly a ll of the fre e c ash it 
generates fro m th e  un d e rly in g p ro j e c ts to 
th e  Yi e l d C o o w n e rs. C urre nt Yi e l d C o or MLP 
d e si g ns r e t a in 10-20% o f c a sh to use  f or 
inv estm e nt in future  p ro j e c ts. Th is re t e ntio n 
a n d p ot e nti a l inv e stm e nt c re a t es 
un c e rt a inty a n d risk f or inv e stors. Th e  inv e stor 
c a nn ot re ly o n p re d i c t a b l e  c a sh flo ws to 
m e e t li a b iliti es, b ut inst e a d  w ill h a v e  

un c e rt a inty a b o ut w h e th e r th e  Yi e l d C o or 
MLP m a n a g e m e nt w ill m a k e  b a d 
inv estm e nts. To c o m p e ns a t e  f or th e  risk, th e  
inv estor w ill d e m a n d e ith e r a  gro wth 
p r e m iu m or a n e q u ity p r e m iu m f or th e  
inv estm e nt th a t w ill u ltim a t e ly in c r e a s e  th e  
c ost o f fin a n c e  f or re n e w a b l e  e n e rg y .  

Should be ba cked by long term contra cts or 
f e e d-in t a riffs th a t prov i d e  c l e a r si g ht o f 
future  c a sh stre a ms. Pre v ious C PI a n a lysis 
f o un d th a t in c re a sin g th e  d ur a tio n o f 
c o ntr a c ts w a s th e  m ost e ff e c tiv e  p o li c y to o l 
f or r e d u c in g th e  fin a n c in g c osts o f 
r e n e w a b l e  e n e rg y .3 

Should own a diversified set of proje cts. 
O w n in g d iv e rsifi e d a sse ts w ill re d u c e  th e  risk 
a sso c i a t e d  w ith un c e rt a inty a roun d 
in d iv id u a l p ro j e c ts. 

Should invest in assets that are in operation 
or w ith iro n-c l a d g u a r a nt e e s to r e d u c e  
c o nstru c tio n a n d d e v e lo p m e nt risk. Fixe d 
o p e r a tio ns a n d m a int e n a n c e  c o ntr a c ts c a n 
furth e r e nh a n c e  th e  a ttr a c tiv e n ess.  

2. PR O VIDE LI Q UIDITY IN THE IN VESTMENT 

Th e  Yi e l d C o: 

Should be exchange-tra ded  or o th e rw ise  
p rov i d e  fr e q u e nt tr a ns a c tio ns a n d pri c in g 
inf orm a tio n . Th is inf orm a tio n a n d th e  
r e l a tiv e ly lo w tr a ns a c tio n c osts w ill r e d u c e  
th e  illi q u i d ity p e n a lty a n d a lso e n a b l e  
sm a ll e r institutio ns to inv e st. 

Should be large e n ou g h to a ttr a c t a  l a rg e  
s e t o f inv e stors, a s w e ll a s r es e a rc h a n d 
fin a n c i a l s e c tor a n a lysis. Th e r e  n e e ds to b e  
e n o u g h int e re st in th e  s e c urity th a t 

3 C lim a te  Po li c y Initi a tiv e . 2011. Th e Im p a c ts o f Po li c y o n th e  
Fin a n c in g o f Re n e w a b l e  Pro j e c ts: A  C a se  Stu d y A n a lysis.  

C PI En e rg y Tr a nsf orm a t ion Se ri e s  26 

                                                           



Ro a d m a p to a  Lo w C a rb o n El e c tri c ity Syst e m Jun e  2014 

 
b rok e r a g e  firms w ill c ov e r th e  c o m p a ny a n d 
p rov i d e  re c o m m e n d a tio ns. Th is r e se a r c h w ill 
e n a b l e  sm a ll e r institutio ns w ith sm a ll e r 
inv estm e nt t e a ms to m a k e  d e c isio ns a b out 
w h e th e r or n ot to inv est. 

3. PR O VIDE IN VESTMENT AT L O W FEES 

The Yie ldCo must have a light management 
structure  a n d lo w ov e rh e a d c osts l e st th es e  
c osts c o nsu m e th e  a d v a nt a g e  th a t th e  
Yi e ld C o stru c ture  p rov id e s. O n e  o f th e  m a jor 
p ro b l e ms th a t institution a l inv estors c it e d  — 
b e yo n d th e  m a n a g e m e nt risks o f b uyin g 
a n d s e llin g a sse ts — w a s th e  h ig h f e es th a t 
e ro d e d th e  inv e stm e nt c a se . W ith th e  
b e n e fit d riv e n b y th e  2% p e r y e a r or so 
d iff e re n c e  b e tw e e n c orp or a t e  b o n d a n d 
p ro j e c t b o n d fin a n c in g c osts, th e se  f e e s 
w o u l d n e e d to b e  sig n ifi c a ntly lo w e r th a n 
c urr e nt fun ds. 4 

W ith lo w e r c hurn a n d l e ss e m p h a sis o n lo n g 
t e rm p ortf o lio m a n a g e m e nt, f e e s m a y b e  
stru c ture d a s a n u p front c ost r a th e r th a n a n 
a nnu a l c ost. 

4. BE C O ME ESTABLISHED AS PART O F THE 
P O RTF OLI O  O F O PTI O NS F O R INSTITUTI O N AL 
IN VEST O RS  

Institutio n a l inv estor str a t e g ists a n d a ss e t 
a llo c a tors us e  h istori c a l fin a n c i a l 
p e rf orm a n c e  d a t a . Th e  Yi e l d C o a ss e t c l a ss 
w ill n e e d to e st a b lish its e lf a s a  d istin c t a sse t 
c l a ss w ith un iq u e  c h a r a c t e risti cs so th a t 
institutio ns c a n in c orp or a t e  th es e  

4 So m e  MLPs su ff e r fro m sim il a rly hi g h o v e rh e a d c osts if th e y 
m a ke  use  o f m a n a g e m e nt in c e ntiv e s kno w n a s in c e ntiv e  
d istri b uti on ri g hts (IDRs). IDRs a llo c a t e  a n in c re a sin g 
fr a c tio n o f fre e  c a sh to th e  g e n e r a l p a rtn e r w ith in c re a sin g 
c a sh p a yo uts, p ro vi d in g a n in c e ntiv e  for gro w th . Thus, 
w hil e  th e  lim ite d p a rtn e r yi e l d m a y a p p e a r to b e  lo w , th e  
c ost o f e q u ity is a c tu a lly mu c h hi g h e r w h e n g e n e r a l 
p a rtn e r IDRs a re  c o nsi d e re d . 

c h a r a c t e risti c s into th e ir a ss e t a llo c a tio n 
a n d risk m o d e ls. 

 

 

 

What needs to be done? 

Institutio n a l inv est ors a n d 
Yi e l d C os 
 D e v e lo p n e w Yi e l d C o s e c uriti e s a n d 

e st a b lish Yi e ld C os a s a n inv e stm e nt 
c l a ss 

 Fin e-tun e  r e n e w a b l e  e n e rg y 
r e g u l a tio n to m e e t fin a n c i a l 
r e q u ir e m e nts 

 W ork w ith institutio n a l inv e stors a n d 
fin a n c i a l r e g u l a tors to in c orp or a te  
th is n e w a ss e t c l a ss w ith in th e ir 
p ortf o lios a n d a ss e t-li a b ility 
m a t c h in g (ALM) str a t e g i es a n d 
a n a lysis 

 D e v e lo p a  m o d e l f or p a ssin g o n 
s a v in gs to lo w e r e n e rgy c osts — 
p ot e nti a lly b y r e v isitin g 
d e v e lo p m e nt f e e  stru c tur e s, 
c o nstru c tio n risk c osts, a n d b usin e ss 
m o d e l 

C PI En e rg y Tr a nsf orm a t ion Se ri e s  27 

                                                           



Ro a d m a p to a  Lo w C a rb o n El e c tri c ity Syst e m Jun e  2014 

 

 

C urre nt Yi e l d C o d esi g ns a re  b e g inn in g to est a b lish th e  a sse t c l a ss, 
b ut th e ir d esi g n f a ils to re a c h its fu ll p o t e nti a l f or re d u c in g fin a n c in g 
c osts 

Th e  first s e t o f Yi e l d C os th a t h a v e  e m e rg e d r e c o g n ize  th e  o p p ortun ity to s e gr e g a t e  
lo w risk a sse ts into liq u id s e c uriti e s th a t inv e stors c a n e a sily a c c ess. Unf ortun a te ly , w h il e  
th e s e  Yi e ld C os est a b lish th e  c o n c e p t, th e ir d e sig n d o es n ot fu lly t a k e  a d v a nt a g e  o f 
th e ir p ot e nti a l to r e d u c e  fin a n c in g c osts f or n e w r e n e w a b l e  e n e rgy p ro j e c ts. 
C o m p a rin g existin g Yi e l d C os w ith th e  o p tim a l f e a tur e s m e ntio n e d p re v iously , w e  n ot e  
a  f e w k e y d iff e r e n c e s: 

1. Many YieldCos have been designed with built-in expectations for growth.1 
So m e  p ro fits a r e  b e in g r e t a in e d inst e a d  o f b e in g fu lly d istrib ut e d a s 
d iv i d e n ds, in ord e r to b uy m or e  a sse ts. Th e re  m a y a lso b e  exp e c t a tio ns th a t 
th e  c o m p a ny w ill issu e  e q u ity to furth e r gro w its a sse ts, d ilutin g c urre nt 
inv estm e nts a n d c r e a tin g un c e rt a inty . Th e  r e su lt is th a t w h il e  y i e l ds a r e  
c urr e ntly lo w , th e  im p li e d gro wth p re m iu m a c tu a lly im p li e s h i g h e r re turns to 
c o m p e ns a te  f or th e  re-inv e stm e nt risk. Thus, th e s e  a r e  stru c ture d c los e r to 
e q u ity v e h i c l es th a n w o u l d b e  o p tim a l to m in im ize  fin a n c in g c osts.   

2. High costs and fees. In ord e r to p ursu e  gro wth , c urr e nt Yi e ld C os n e e d a  m or e  
so p h isti c a t e d  a n d exp e nsiv e  m a n a g e m e nt t e a m in p l a c e , in c re a sin g c osts. 

3. YieldCos, like NRG Yield, have been built up using existing assets. Th e  r e su lt is 
th a t th e  fin a n c i a l g a ins d u e  to th e  lo w e r fin a n c in g c osts c o m in g fro m b e tt e r 
tr a nsp a r e n c y a n d a c c e ss to th e  p ro j e c t c a sh flo ws w ill n ot lo w e r th e  p ri c e  o f 
r e n e w a b l e  e n e rg y sin c e  th e  p ri c e  w ill g e n e r a lly h a v e  b e e n se t w h e n th e  
ori g in a l inv estm e nt d e c isio n w a s m a d e . O n ly w h e n d e v e lo p e rs h a v e  th e  
c e rt a inty th a t lo w e r fin a n c in g c osts w ill b e  re a lize d c a n th e y re fl e c t th e  lo w e r 
c osts in p ro j e c t b ids or p ri c e s. W ith o ut th a t c e rt a inty , p ru d e nt inv estm e nt 
p r a c ti c e  d i c t a t es th a t th e y d o n ot c o nsi d e r futur e  p ote nti a l b e n e fits to 
p ro j e c t e c o n o m i cs in c a s e  th e y d o n ot m a t e ri a lize . Un d e r th e s e  
c ir c u mst a n c e s, th e  v a lu e  th a t c o m es fro m c re a tin g a  Yi e l d C o w ill flo w b a c k 
to th e  c o m p a ny , b ut not to th e  c o nsu m e r or to lo w e r e l e c tri c ity p ri c e s. O n ly 
w h e n d e v e lo p e rs h a v e  e n o u g h c o nfid e n c e  — a n d p ot e nti a lly pr e-c o ntr a c t 
a rr a n g e m e nts — w ill Yi e l d C o d e v e lo p m e nt l e a d to lo w e r e n e rg y c osts. 

 

 ________ 

 Th is c h o i c e  h a s o ft e n b e e n m a d e  in th e  U.S. d u e  to t a x c o nsi d e r a tio ns a s a  l a rg e  fr a c tio n o f th e  b e n e fits 
o f m a ny U.S. r e n e w a b l e  pro j e c ts a re  pro v i d e d throu g h t a x c r e d its or d e d u c tio ns. Th e  Yi e ld C o must h a v e  
e n o u g h a sse ts g e n e r a tin g n e t t a x li a b iliti e s to o ffse t th ose  c re d its a n d d e d u c tio ns. Th is r e q u ir e s th e m , 
pri m a rily , to h o ld o ld e r p l a nts th a t h a v e  lo n g sin c e  use d u p th e ir a c c e l e r a t e d d e pr e c i a tio n b e n e fits a n d 
t a x c r e d its. 
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Municipal governments could invest 
to provide renewable energy as part 
of local infrastructure needs  
In m a ny w a ys, r e n e w a b l e  e n e rg y lo oks m ore  
like  a n infr a stru c tur e  inv e stm e nt th a n 
c o nv e ntio n a l g e n e r a tio n . Re n e w a b l e  
e n e rg y is m u c h m or e  c o m p e titiv e  w h e n it is 
fu lly fin a n c e d a t lo w int e r est r a t es (w ith a  
d e v e lo p e r pr e m iu m p a i d se p a r a te ly r a th e r 
th a n thro u g h th e  e n e rg y p ri c e ) a n d c a n 
o ff e r fixe d lo n g t e rm e n e rg y pri c es. 
Mun i c ip a liti es h a v e  b oth lo w b orro w in g 
c osts a n d a  lo n g h istory o f fin a n c in g 
infr a stru c ture  f or m un i c i p a l n e e ds, g iv in g 
th e m th e  a b ility to fin a n c e  re n e w a b l e  
e n e rg y a t lo w c osts a n d lo c k in p ri c e s f or 
r e si d e nts. Th is a rr a n g e m e nt m a y b e  
a ttr a c tiv e  in m a ny a r e a s in th e  U.S. a n d 
Euro p e . 

Un like  institutio n a l inv e stors, m un i c ip a liti es 
c o u l d inv e st d ir e c tly in r e n e w a b l e  e n e rg y 
p ro j e c ts w ith o ut th e  li q u i d ity c o n c e rns, 
m u c h a s th e y inv est in infr a stru c ture . 
Mun i c ip a liti es c a n us e  th e  e n e rg y 
g e n e r a t e d  to o ffs e t th e ir o w n n e e ds or to 
p rov i d e  c l e a n e n e rg y o p tio ns to th e ir 
r e si d e nts a n d c o m p a n i e s. 

Th e r e  m a y a lso b e  a  n e e d to a g gr e g a t e  
m un i c ip a l fin a n c e  throu g h p rov in c i a l or 
n a tio n a l infr a stru c tur e  b a nks, e n a b lin g 
sm a ll e r m un i c i p a liti e s to a c c e ss c a p it a l 
m a rk e ts c ost-e ff e c tiv e ly . 

 

Crowdsourcing and direct investment 
could help consumers and industries 
fix their energy costs for the long term 
Th e  gro w in g p o p u l a rity o f ro o fto p  so l a r 
inst a ll a tio ns p a rtly r e fl e c ts e nv iron m e nt a l 
c o nsc io usn e ss, b ut it a lso r e fl e c ts a  d esir e  
a m o n g m a ny c o nsu m e rs, l a rg e  a n d sm a ll, 
to fix th e ir p ri c e  o f e l e c tri c ity f or a  lo n g e r 
t e rm , a t a  lo w e r pri c e . Ho w e v e r, m a ny 
c o nsu m e rs d o n ot o w n a  ro o f th a t m a k e s 
s e nse  f or ro o fto p  so l a r a n d a re  thus b lo c ke d 
o ut o f s e c urin g lo n g t e rm , lo w c ost e n e rg y 
p ri c e s. Sm a ll c o m m e rc i a l a n d l a rg e r utility 
s c a l e  r e n e w a b l e  e n e rg y p ro j e c ts, fin a n c e d 
thro u g h e l e c tri c ity c o nsu m e rs in exc h a n g e  
f or fixe d lo n g t e rm , lo w c ost e n e rg y , c o u l d 
m e e t th is p e nt-u p  d e m a n d , p ossi b ly a t a  
lo w e r c ost th a n so m e ro o fto p  inst a ll a tio ns. 
To m a k e  th is w ork, r e g u l a tio n w o u l d n e e d to 
a llo w c o nsu m e rs to use  th e  s a m e  n e t 
m e t e rin g a rr a n g e m e nt o ft e n in p l a c e  f or 
ro o fto p  so l a r: C o nsu m e rs c o u ld o ffse t th e ir 
o w n us a g e  w ith e n e rgy p ro d u c e d b y th es e  
p ro j e c ts, w ith a n a d justm e nt f or tim e o f d a y . 

A d d itio n a lly , n e t z e ro b u il d in g st a n d a rds 
c o u l d p rov i d e  furth e r im p e tus if e xt e rn a l 

What needs to be done?  

Mun i c i p a l Fin a n c e  
 Mun i c ip a liti es to r e c o g n ize  th e  

v a lu e  o f p rov i d in g lo n g t e rm fixe d-
p ri c e  e n e rg y s e rv i c e s 

 Re g u l a tio n to f a c ilit a t e  th e  
p rov isio n o f e l e c tri c ity b y 
m un i c ip a liti es to m e e t th e ir o w n 
n e e ds a n d th os e  o f th e ir r e si d e nts 

 Pot e nti a l h e l p fro m st a t e  or 
n a tio n a l g ov e rn m e nts to l a un c h 
b o n d issu a n c e s 

 D e v e lo p Re n e w a b l e  En e rg y 
O p e r a tin g a n d Se rv i c e  
C o m p a n i es a n d c ontr a c ts 
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r e n e w a b l e  su p p ly so urc es c o u l d b e  
b un d l e d w ith a  b u il d in g u p o n s a l e  a n d 
a ttrib ut e d to th e  b u il d in g ’s n e t z e ro e n e rg y 
p e rf orm a n c e . In th e  a n a lysis th a t f o llo ws, w e  
d o n ot sp e c ifi c a lly e v a lu a te  th e  fin a n c i a l 
v a lu e  o f th is o p tio n , a s c o nsu m e r 
p r e f e re n c e s a n d c a p it a l a v a il a b ility v a ry 
tr e m e n d o usly . W e  o n ly h i g h li g ht th is a s a n 
a d d itio n a l o p tio n th a t c o u l d , w ith a n 
a p pro pri a t e  b usin e ss m o d e l a n d in d ustry 
r e g u l a tio n , c o ntrib ut e  to lo w e r-c ost 
r e n e w a b l e  fin a n c e . Th is m o d e l c o u ld 
c o m f ort a b ly sit b e si d e  th e  institutio n a l 
inv estor-d riv e n Yi e l d C o fin a n c e  m o d e l a n d 
th e  m un i c ip a lly fin a n c e d infr a stru c ture  
m o d e l. In d e e d , m un i c ip a liti es m i g ht o ff e r 
so m e lo n g t e rm r e n e w a b l e  e n e rg y su p p ly 
c o ntr a c ts to r e si d e nts th a t c o m p e t e  a g a inst 
c ro w dso urc e d o p tio ns.  

 

W e  n ot e  th a t a ll o f th es e  o p tions h a v e  
a p p e a r e d in o n e  f orm or a n oth e r in v a rio us 
p l a c e s, b ut a c c e l e r a tin g a n d f a c ilit a tin g 
th e ir d e p loym e nt c ou ld b e  a n im p ort a nt 
st e p  to a  n e w e l e c tri c ity in d ustry b usin ess 
m o d e l. W e  a lso n ot e  th a t c o m m e r c i a l a n d 
in d ustri a l c o nsu m e rs, su c h a s W a lm a rt, a r e  
a lre a d y si g n ifi c a nt inv e stors in r e n e w a b l e  
e n e rg y w ith gr e a t p ote nti a l to gro w . 

Furth e rm or e , th e ir e l e c tri c ity d e m a n d pro fil e  
r e se m b l es a  d a ily so l a r p ro d u c tio n c urv e , 
h e lp in g a ll e v i a t e  so m e o f th e  c o m p li c a tio ns 
w ith flu c tu a tio ns in r e n e w a b l e  e n e rg y 
p ro d u c tio n .  

These financing structures and 
business models could reduce the 
cost of renewable energy by 20%  
Th e  m o d e ls d is c usse d a b ov e  p rov i d e  
c o nsu m e rs a  c h o i c e  in h o w th e y p a y f or 
e l e c tri c ity . Th e y w ill a lso r e d u c e  r e n e w a b l e  
e n e rg y fin a n c e  c osts b y m a t c h in g its 
inv estm e nt c h a r a c te risti cs w ith inv e stors 
s e e kin g sim il a r re turn pro fil es. 

Th e  a n a lysis th a t f o llo ws is b a s e d o n th e  C PI 
r e n e w a b l e  e n e rg y pro j e c t fin a n c e  m o d e l 
a n d h a s b e e n th e  b a sis o f o th e r C PI r e p orts, 
in c lu d in g th e  2011 re p ort “Th e  I m p a c t o f 
Po li c y o n th e  Fin a n c in g o f Re n e w a b l e s – A 
C a se  Stu d y An a lysis,” w h i c h exp l a ins th e  
m o d e l in m or e  d e t a il. In su m m a ry , th is 
m o d e l e v a lu a te s th e  c ost o f d e b t a n d 
e q u ity in a  p ro j e c t a n d h o w th e  fin a n c i a l 
stru c ture  a n d c a sh flo ws w o u l d v a ry ov e r 
tim e a s a  fun c tio n o f p o li c y , s e t a g a inst th e  
inv estm e nt re q u ire m e nts o f p ot e nti a l e q u ity 
p rov i d e rs, l e n d e rs, b o n d h o l d e rs, a n d oth e r 
inv estors. A ll in p uts a n d a ssu m ptio ns a r e  
a v a il a b l e  in A p p e n d ix I o f th is d o c u m e nt.  

What needs to be done? 

C ro w dso urc in g  
 Re g u l a tio n to a llo w o ffs e ttin g 

r e n e w a b l e  e n e rg y p urc h a s e s fro m 
m e t e re d us a g e  

 Bu il d in g re g u l a tio ns c ou l d 
a c c e l e r a t e  th is m a rk e t b y a llo w in g 
o ffs e ts fro m o utso ur c e d 
r e n e w a b l e  e n e rg y prov isio n 
(p ot e nti a lly a s p a rt o f n e t z e ro 
e n e rg y b u il d in g st a n d a rds) 

 C r e a tin g b usin e ss m o d e ls a n d 
o utso urc in g p l a tf orms 
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Th e  first b a r in Fi g ur e  4 sh o ws a  ty p i c a l w in d 
p ro j e c t th a t is p ro j e c t fin a n c e d un d e r 
a c c o untin g tr e a tm e nt in th e  U.S. a n d 
Euro p e , w ith o ut a ny t a x c r e d its. Th e  m o d e l 
su g g e sts th a t a  p ri c e  o f a ro un d $80/ M Wh 
w o u l d b e  re q u ir e d to m a k e  p ro j e c t r e turns 
a c c e p t a b l e  to e q u ity a n d d e b t inv estors 
a lik e . Th e  c ost in th e  U.S. is sli g htly lo w e r, 
m a in ly d u e  to h o w d e p r e c i a tio n is tre a t e d  
f or t a x p urp ose s.  

O ur 2011 re p ort str esse d th e  im p ort a n c e  o f 
lo n g e r t e rm p o li c y su p p ort in ord e r to 
f a c ilit a t e  lo n g e r t e rm d e b t a s a  m e c h a n ism 
to lo w e r th e  l e v e lize d c ost o f e n e rg y (L C O E). 
Ho w e v e r, th e  fin a n c i a l c risis h a s in c r e a s e d 
th e  c ost o f o ff e rin g lo n g e r t e n or (d ur a tio n) 
d e b t. To illustr a te  th e  p ot e nti a l im p a c t o f 
th is, w e  m o d e l e d th e  s a m e  p ro j e c t, b ut 
a ssu m in g th a t d e b t t e n ors w e re  r e d u c e d to 
s e v e n y e a rs. Th e  im p a c t c o u l d b e  to r a is e  
th e  L C O E o f r e n e w a b l e  p ro j e c ts b y 15-24%.  

Th e  n ext sc e n a rio is f or p ro j e c ts to b e  so ld 
d o w n . In a  c o m p e titiv e  e nv iro n m e nt, I O Us 
a n d IPPs h a v e  re a c t e d to in c r e a sin g 

c o m p e titio n b y exp lorin g n e w b usin ess 
m o d e ls. O n e  inv o lv e s se llin g m ost o f th e  
p ro j e c t to inv e stors — in c lu d in g institutio ns — 
so o n a ft e r th e  p l a nt b e g ins o p e r a tin g . In th is 
m a nn e r th e y c a n e nh a n c e  r e turns to th e ir 
e q u ity . Th is str a t e g y h a s o n ly a  lim it e d  
im p a c t o n c osts a n d , a s w e  w ill e xp l a in in 
Se c tio n 2.3, c a n b e  e m p loy e d o n ly to a  
lim it e d  ext e nt d u e  to its im p a c t o n th e  
v o l a tility o f th e  sp o nsorin g c o m p a ny ’s 
fin a n c e s. 

Th e  f o urth a lt e rn a tiv e  w o u l d b e  f or a n I O U, 
w ith r e l a tiv e ly lo w c a p it a l c osts, to us e  its 
o w n b a l a n c e  sh e e t f or fin a n c in g th e  
p ro j e c t. In th e  m or e  d e v e lo p e d , st a b l e , a n d 
c o m p e titiv e  m a rk e ts, su c h a s o nsh or e  w in d , 
m a ny c o m p a n i e s a re  fin a n c in g p ro j e c ts o n 
th e ir b a l a n c e  sh e e ts or a s r e g u l a te d  re turn 
inv estm e nts. O ur m o d e l su g g ests th a t d o in g 
so r e d u c es L C O E b y 2-5%, b ut furth e r 
r e d u c tio ns a re  lim it e d  b y th e  r e turn 
r e q u ir e m e nts o f I O Us. (In th e  n ext s e c tio n , 
w e  w ill a n a lyze  w hy th is o c c urs.) 

Fig ur e  4: N e w b usin e ss m o d e ls c o u l d r e d u c e  th e  c ost o f fin a n c in g a  ty p i c a l w in d e n e rg y 
p ro j e c t b y 20% 
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A p p ly in g a p p ro pri a t e ly stru c tur e d Yi e l d C o 
or m un i c ip a l fin a n c e  m o d e ls to p ro j e c ts — in 
a  w a y th a t th e  lo w e r fin a n c in g c osts c a n b e  
r e li e d u p o n a n d in c lu d e d in th e  inv e stm e nt 
d e c isio n o f th e  d e v e lo p e r — c o u ld r e d u c e  
th e  L C O E o f r e n e w a b l e  e n e rg y p ro j e c ts. 
Fig ure  2 sh o ws th a t a  Yi e l d C o m o d e l c o u ld 
r e d u c e  L C O E b y a lm ost 20% c o m p a re d to 
existin g p ro j e c t fin a n c e  m o d e ls.  
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 The Problems with Utility 
Based Renewable Finance  

C u r r e n t  e l e c t r i c i t y  s u p p l y  i n d u s t r y  
s t r u c t u r e s  i n c r e a s e  t h e  c o s t  o f  
f i n a n c i n g  c l e a n  e n e r g y  a n d  c l e a n  
e n e r g y  i n f r a s t r u c t u r e  

Pu b li c ly tr a d e d c o m p a n i e s su c h a s I O Us a n d 
IPPs c urr e ntly a c t a s p ro j e c t d e v e lo p e rs f or 
m a ny g e n e r a tio n p ro j e c ts a n d e n joy n a tur a l 
a d v a nt a g es, su c h a s th e  a b ility to o b t a in 
p ro j e c t d e b t a t a  lo w c ost. Ho w e v e r, th e  
m ism a tc h b e tw e e n th e  d e m a n ds o f utility 
inv estors a n d th e  fin a n c i a l c h a r a c t e risti c s o f 
r e n e w a b l e  e n e rg y pro j e c ts p ro h i b its I O Us 
fro m a c tin g a s d e v e lo p e rs f or r e n e w a b l e  
e n e rg y g e n e r a tio n p ro j e c ts a t a  l a rg e  s c a l e . 
In a d d itio n , w h e n utiliti e s d o a c t a s p ro j e c t 
d e v e lo p e rs, th e y r e q u ire  a  p r e m iu m to 
r e a c h th e ir re turn o n e q u ity hurd l e  f or 
inv estors, w h i c h in c r e a s e s th e  fin a n c in g c ost 
o f r e n e w a b l e  e n e rg y . In th is s e c tio n o f th e  
p a p e r, w e  exp l a in th e  r e a so ns a n d 
im p li c a tio ns o f th is m ism a t c h .  

Shareholders expect equity returns 
from investor-owned utilities 
I O U sh a re h o l d e rs g e n e r a lly c o nsid e r utility 
inv estm e nts lo w e r risk a n d th e re f ore  lo w e r 
r e turn th a n m a ny oth e r e q u ity inv e stm e nts. 
N e v e rth e l ess, th e se  a re  e q u ity inv e stm e nts in 
w h i c h sh a re h o ld e rs e xp e c t h i g h e r re turns 
th a n b o n ds, a n d so m e r e v e nu e  gro wth , in 
exc h a n g e  f or a ssu m in g so m e risk. Wh il e  
th e r e  c a n b e  a  l a rg e  d iff e r e n c e  b e tw e e n 
p ure ly re g u l a te d  utiliti es a n d th os e  th a t 
h a v e  so m e exp osure  to m a rk e ts, m ost I O U 
sh a re h o ld e rs a re  m or e  f o c us e d o n st a b l e , 
gro w in g d iv i d e n ds th a n th e y w o u l d b e  f or 
m a ny oth e r inv e stm e nts.  

Utiliti e s a r e  pri c e d a s b usin e ss es r a th e r th a n 
p ro j e c ts, w h e r e  a  si g n ifi c a nt a m o unt o f th e  
v a lu e  is in th e  a b ility o f th e  b usin ess to 
c re a t e  n e w inv estm e nt o p p ortun iti e s a n d 
o p p ortun iti es f or o utp e rf orm a n c e . Th e  e n d 
r e su lt is th a t th e  ty p i c a l r e turn o n e q u ity 
(R O E) f or I O Us in th e  Un it e d  St a t e s is c urre ntly 
a ro un d 8%, 5 w h il e  th e  20 y e a r c orp or a t e  
b o n d r a te  is c los e  to 5%. Th e  8% R O E w o u l d 
s e rv e  a s a  m in imu m r a te  f or th e  e q u ity 
r e turns o f a  ty p i c a l inv e stm e nt b y a n I O U, 
b ut c o m p a n i e s o ft e n b u il d in a  b uff e r, a s a n 
8% r e turn w o u l d p rov i d e  n o in c r e m e nt a l 
v a lu e  to th e  c o m p a ny (th a t is, th e  c o m p a ny 
w o u l d g e t 8% fro m a  pro j e c t, b ut p a y 8% to 
its inv e stors, so th e  c o m p a ny w o u l d n ot 
gro w a n d w o u l d h a v e  n o b u ff e r if re turns 
w e r e  lo w e r th a n exp e c t e d). Furth e rm ore , 
th e  R O E f or unre g u l a te d  a ss e ts is ty p i c a lly 
h i g h e r, so a n I O U m a y r e q u ir e  a  m in im u m 
R O E o f 12% f or a  g e n e r a tio n pro j e c t. 

G o in g b a c k to T a b l e  1, w e  c a n c o m p a re  
th e  c h a r a c t e risti c s o f a n in d iv i d u a l, 
st a n d a lo n e  r e n e w a b l e  e n e rg y pro j e c t w ith 
th e  exp e c t a tio ns o f I O U inv e stors. Th e  fig ure  
sh o ws a n o b v io us m ism a t c h , w h e re  th e  risk 
a n d c a sh flo w pro fil e  o f a  r e n e w a b l e  e n e rg y 
p ro j e c t (w ith a  fixe d-p ri c e  e n e rg y c o ntr a c t 
or f e e d-in t a riff) justify lo w e r r e turns th a n 
w h a t I O U inv estors s e ek. 

A premium is required for renewable 
energy project returns to attract 
investment from utilities 
Pro v i d in g a  pro j e c t l e v e l re turn o f 12% w o u ld 
m a k e  r e n e w a b l e  e n e rg y , or in d e e d m ost 
g e n e r a tio n p ro j e c ts, v e ry exp e nsiv e . 
Re g u l a tio n a n d m a rk e t f or c es a ssu m e th a t 

5 Ba se d o n w e i g hte d a v e ra g e  e q u ity c osts for to p 10 U.S. 
I O Us in 2013. D a t a  fro m Blo o m b e rg .  
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o n e  o f s e v e r a l str a t e g i e s c a n b e  e m p loy e d 
to r e a c h th e  R O E r e q u ir e m e nts w h il e  
lo w e rin g th e  ov e r a ll c osts o f th e  p ro j e c t. Th e  
m ost im p ort a nt o f th e se  is l e v e r a g e , w h e r e  a  
d e v e lo p e r b orro ws a g a inst th e  p ro j e c t to 
c o n c e ntr a t e  b oth risks a n d r e turns o n th e  
e q u ity . 

Meeting the ROE hurdle through 
increased project leverage 
I O Us e nh a n c e  e q u ity re turns thro u g h 
in c r e a s e d l e v e r a g e  — th a t is, b y b orro w in g 
a g a inst th e  a ss e t, thus e ff e c tiv e ly r e d u c in g 
th e  a m o unt inv e st e d  b y th e  a m o unt 
b orro w e d , w h il e  r e t a in in g b oth th e  risks a n d 
so m e o f th e  h i g h e r re turn . In c r e a s e d 
l e v e r a g e  m i g ht a llo w th e  I O U to 
c o n c e ntr a t e  th e  fin a n c i a l u psi d e , a n d th e  
risks, into a  m or e  c o n c e ntr a te d  e q u ity 
inv estm e nt. F or e xa m p l e , w ith 75% d e b t in a  
p ro j e c t, th e  e q u ity pr e m iu m ov e r d e b t c osts 
to th e  p ro j e c t b e c o m es f o ur tim e s h ig h e r a s 
th e  e q u ity r e turn — a n d risk — is 
c o n c e ntr a t e d  into o n e-f o urth o f th e  
inv estm e nt.  

F or l e v e r a g e  to w ork, a n inv e stm e nt m ust 
h a v e  so m e p r e m iu m ov e r th e  c ost o f d e b t. 
Fig ure  5 sh o ws th e  hy p oth e ti c a l c a s e  w h e r e  
a  p ro j e c t h a s a n ov e r a ll re turn th a t is 0.5% 
a b ov e  th e  5% c ost o f d e b t. Th e  to p  lin e  
sh o ws w h a t th e  e ff e c tiv e  r e turn o n e q u ity (in 
p e rc e nt p e r a nnu m) w o u l d b e  a s l e v e r a g e  
in c r e a s es. W ith n o d e b t, in th is hy p oth e ti c a l 
c a se  th e  e q u ity inv estor w o u l d g e t a  5.5% 
r e turn . By b orro w in g 50% o f th e  inv e stm e nt 
c ost, th e  e q u ity inv e stor c o u l d r a ise  th e ir 
r e turn to 6% (b ut th e  e ff e c tiv e  inv estm e nt is 
n o w o n ly h a lf th e  size ).  

In c re a sin g d e b t furth e r in c re a s es th e  r e turn 
to th e  e q u ity h o l d e r, b ut in th is c a se  th e  
p ro j e c t w o u l d n e e d w e ll ov e r 90% d e b t to 
r e a c h e q u ity re turns th a t w o u l d b e  
a ttr a c tiv e  a n d fit w ith in hurd l e  r a te  
exp e c t a tio ns. Th e  pro b l e m is th a t a s d e b t 
in c r e a s es, th e  size  o f th e  e q u ity inv e stm e nt 
f a lls. At o v e r 90% l e v e r a g e , th e  e q u ity 
inv estm e nt n o w b e c o m e s o n e-t e nth th e  
ori g in a l size , p ossib ly to o sm a ll f or th e  I O U to 
inv est th e  tim e a n d m a n a g e m e nt re so ur c e s 
r e q u ir e d . M or e  im p ort a ntly , l e n d e rs us e  
d iff e re nt m e tri cs to v a lu e  a  p ro j e c t a n d 
w o u l d b e  extr e m e ly un like ly to l e n d o v e r 
90% o f a  p ro j e c t.  

Meeting the ROE hurdle through 
increased balance sheet leverage 

Fig ur e  5: Eq u ity r e turns w ith a  0.5% p r e m iu m o v e r 
b o n ds 
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A s e c o n d str a te g y is f or utiliti es to us e  th e ir 
o w n b a l a n c e  sh e e ts, r a isin g d e b t a g a inst a ll 
o f th e ir a sse ts r a th e r th a n just th ose  o f th e  
p a rti c u l a r pro j e c t. Ho w e v e r, I O Us ty p i c a lly 
us e  st a n d a lo n e  pro j e c t fin a n c in g m e tri cs to 
d e t e rm in e  h o w m u c h d e b t sh o u l d b e  
a ttrib ut e d to p ro j e c ts a n d to c a l c u l a t e  th e  
e ff e c tiv e  re turn o f th e  p ro j e c t to th e  utility . 
Usin g p ro j e c t fin a n c in g m e tri c s im p ose s 
fin a n c i a l d is c i p lin e  o n th e  utility a n d e nsur e s 
th a t th e  utility is n ot e ff e c tiv e ly c ross-

su bsi d izin g in d iv i d u a l pro j e c ts or usin g 
d isp ro p ortio n a t e  sh a res o f th e  c o m p a ny ’s 
d e b t or risk m a n a g e m e nt c a p a c ity . Thus, a s 
in Fi g ur e  6, to m a k e  a  p ro j e c t a ttr a c tiv e  to a  
utility c o m p a ny w h il e  m a int a in in g 
r e a so n a b l e  l e v e r a g e  r a tios o f b e tw e e n 60% 
a n d 70%, th e  o v e r a ll p ro j e c t re turn w o u l d 
n e e d to ris e  to 7.5%, or a  2.5% p r e m iu m ov e r 
c orp or a te  d e b t c osts.  

Wh il e  60 to 70% l e v e r a g e  is ty p i c a l f or 
p ro j e c t fin a n c in g , utiliti e s t e n d to h a v e  lo w e r 
l e v e r a g e  r a tios f or th e ir o v e r a ll b a l a n c e  
sh e e ts. A c c ord in g to th e  Ed iso n El e c tri c  
Institut e , a s o f 2013, d e b t r e pr es e nt e d  56.7% 
o f to t a l c a p it a l f or th e  a v e r a g e  U.S. inv e stor-
o w n e d utility . 6 Borro w in g a t h i g h e r r a te s c a n 
in c r e a s e  th e  d e f a u lt risk a n d th e r e f or e  
in c r e a s e  th e  yi e l d , or c ost o f th e  d e b t. Th e r e  
a r e  tw o w a ys to a d d r ess th is, e ith e r lo w e rin g 
th e  sh a re  o f d e b t, w h i c h in c re a se s a v e r a g e  
fin a n c in g c osts, or throu g h st a n d a lo n e  
p ro j e c t fin a n c in g . Wh il e  c orp or a te  d e b t 
c urr e ntly y i e l ds sli g htly b e lo w 5%, p ro j e c t 
d e b t c a n y i e l d 2% m ore , or c lose  to 7%. 
In c re a sin g th e  c ost o f d e b t r e d u c e s th e  
v a lu e  o f a d d itio n a l l e v e r a g e , a s it is th e  
p r e m iu m ov e r d e b t th a t is l e v e r e d to 
in c r e a s e  e q u ity r e turns.  

Fig ure  7 g o e s th a t n ext st e p . F or th e  
hy p oth e ti c a l pro j e c t-fin a n c e d w in d f a rm 
w ith 7% d e b t, a  p r e m ium o f 3.75% o v e r 
c orp or a te  d e b t is r e q u ir e d to m a k e  th e  
p ro j e c t re a c h utility e q u ity r e turn hurd l e s 
a n d , th e r e f or e , b e  a ttr a c tiv e  to utiliti e s a n d 
th e ir inv estors.  

An important strategy for enhancing 
the value of renewable energy 
portfolios is of limited use to IOUs  

6 Ed ison El e c tri c  Institut e . 2014. 2013 Fin a n c i a l Re v i e w . 

Fig ur e  6: Eq u ity r e turns w ith a  2.5% p r e m iu m 

Fig ur e  7: Eq u ity r e turns w ith a  3.75% p r e m iu m 
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As w e  d e m o nstr a t e d  in th e  p r e v io us s e c tio n , 
m a t c h in g th e  re turn re q u ir e m e nts o f I O Us 
a n d oth e r d e v e lo p e rs in c re a se s c osts 
su bst a nti a lly , e v e n w ith a  sig n ifi c a nt us e  o f 
l e v e r a g e . A furth e r str a t e g y th a t d e v e lo p e rs 
a n d utiliti es h a v e  us e d h a s b e e n to o p tim ize  
th e  r e turns o f th e  r e n e w a b l e  e n e rg y 
p ortf o lio r a th e r th a n just o f th e  p ro j e c t itse lf.  

Th is str a t e g y w orks b e c a us e  p ro j e c ts g o 
thro u g h d istin c t p h a se s, w h e r e  th e r e  a r e  
d iff e re nt risk a n d r e turn p ro fil es. E a rly in a  
p ro j e c t lif e , th e  risks a re  h i g h , so a n inv e stor 
lo okin g to b uy a ll or p a rt o f th e  p ro j e c t w ill 
r e q u ir e  a  v e ry h i g h re turn to c ov e r th os e  
risks. As a  r e su lt, th e  p ri c e  th a t th a t inv e stor 
w o u l d o ff e r w o u l d b e  c orr e sp o n d in g ly lo w 
(a  h i g h e r re turn re q u ir e m e nt tr a nsl a te s 
d ire c tly to a  lo w e r o ff e r p ri c e ).  

As d e v e lo p m e nt, c o nstru c tio n , a n d 
c o m m issio n in g p ro c e e d , d o u b ts a b o ut 
w h e th e r th e  pro j e c t w ill g o a h e a d f a d e , 
p ot e nti a l d e l a ys or c ost o v e rruns e ith e r 
m a t e ri a lize  or g o a w a y, a n d risks g e n e r a lly 
d e c lin e . W ith th is gre a te r c e rt a inty , th e  
o utsi d e  inv e stor c a n f e e l c o nfid e nt e n o u g h 
to o ff e r m or e  f or a  p ro j e c t. Th e  r e turns — 
a n d c ru c i a lly th e  r e turns to th e  p ro j e c t 
d e v e lo p e r — f or h o l d in g o nto th e  p ro j e c t f or 
th e  r e st o f its lif e  b e g in to f a ll. By th e  tim e th e  
p ro j e c t is c o m p l e t e  a n d o p e r a tin g , v e ry f e w 

risks r e m a in f or th e  inv estor so lo n g a s th e  
ri g ht c o ntr a c ts a n d p o li c y a r e  in p l a c e . At 
th is p o int, th e  d e v e lo p e r / utility c a n s e ll a ll or 
a  p a rt o f th e  pro j e c t a t a  r e l a tiv e ly h i g h 
p ri c e . Fi g ure  9 d e p i c ts th e  e v o lutio n o f 
r e turns f or a n inv estor p a y in g th e  m a rke t 
p ri c e  a n d h o l d in g f or th e  p ro j e c t lif e  a g a inst 
th e  a m o unt o f c a p it a l inv e st e d  a t a ny g iv e n 
p o int in a  p ro j e c t ’s lif e .  

W ith th is p a tt e rn in m in d , d e v e lo p e rs h a v e  
l e a rn e d to s e ll p ro j e c ts o n c e  risks h a v e  f a ll e n 
to inv e stors s e e kin g p re d i c t a b l e , lo n g t e rm 
c a sh flo ws. By d e v e lo p in g , b u ild in g , 
c o m m issio n in g , a n d s e llin g th e  p ro j e c ts, 
d e v e lo p e rs c a n e n joy th e  h i g h risk/ h i g h 
r e turn p a rt o f th e  inv estm e nt c y c l e ; b y r e-
inv estin g th e  p ro c e e ds o f a  p ro j e c t into a  
n e w p ro j e c t, th e  d e v e lo p e r c a n c r e a t e  a  
b usin ess w ith h i g h e r ov e r a ll r e turns (Se e  
Fig ure  8).  

Utiliti e s, in th e ir ro l e  a s p ro j e c t d e v e lo p e rs, 
h a v e  a lso f o llo w e d th is m o d e l to e nh a n c e  
r e turns. Ho w e v e r, th e re  a r e  lim its to utiliti es 
o p e r a tin g in th is f a sh ion . N a m e ly , w h il e  
r e turns un d e r th e  b uy , b u il d , a n d se ll m o d e l 
m a y b e  a ttr a c tiv e , th e  tim in g o f th ose  
r e turns a n d th e  c a sh flo w p ro fil e  is n ot. 
Fig ure  10 sh o ws w hy th is is th e  c a se . As 
p r e v io usly d isc uss e d , utility inv e stors h o l d 

Fig ur e  8: C a p it a l inv est e d a n d p ro j e c t r e turns o v e r 
a  ty p i c a l r e n e w a b l e  p ro j e c t lif e tim e (stylize d) 

Fig ur e  9: Buy , b u il d , a n d  s e ll str a t e g y 
e nh a n c es r e turns 

Sell and re-invest

New business 
returns
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sh a re s in exp e c t a tio n o f r e l a tiv e ly l a rg e , 
st e a d y gro w in g d iv i d e n ds. A c ut in th e  
d iv i d e n d c o u l d l e a d to a  utility ’s sh a r e  pri c e  
un d e rp e rf orm in g f or s e v e r a l y e a rs. Ev e n th e  
thr e a t o f a  d iv i d e n d b e in g c ut (f or inst a n c e , 
b e c a us e  e a rn in gs a r e  insuffi c i e nt to 
un d e rp in th e  c urre nt d iv i d e n d p o li c y) c a n 
c a us e  a  utility to un d e rp e rf orm .  

A utility , th e r e f or e , n e e ds to b u il d a  
c o nv in c in g str e a m o f st e a d y or slo w ly 
gro w in g inv e stm e nts to un d e rp in its d iv i d e n d 
str a te g y . As in th e  l e ft h a n d sid e  o f Fi g ur e  10, 
a  ty p i c a l utility w ill a d d a  f e w lo n g e r t e rm 
inv estm e nts o n a  r e g u l a r b a sis; e a c h o f 
th e s e  b u il ds o ff o f th e  existin g b usin esse s to 
p rov i d e  a  st e a d y gro wth p ro fil e . Th e  b u il d 
a n d s e ll m o d e l t a ke s th e s e  lo n g t e rm , 
st e a d y pro fit str e a ms a n d c o nv e rts th e m to 
o n e  l a rg e r p ro fit lu m p in a  sin g l e  y e a r. Wh il e  
th e  r e turn o n e q u ity im p rov es, th e  utility is 
l e ft w ith a  v o l a til e  e a rn in gs str e a m th a t w ill 
d e p e n d o n h o w m a ny d e a ls th e  utility c los e s 
in a ny g iv e n y e a r. In a d d itio n , w h e n th e  
e c o n o my is b a d or pro j e c ts a re  d e l a y e d , a  
utility m a y c lose  n o d e a ls a n d b e  l e ft w ith a n 
e a rn in gs h o l e  (f or e x a m p l e , s e e  th e  ri g ht 
si d e  o f Fig ure  10). Th e  utility w ill h a v e  th e  
c h o i c e  o f e ith e r m a int a in in g a  m ore  
c o nse rv a tiv e  d iv i d e n d p o li c y or o ff e rin g 

v o l a til e  d iv i d e n ds. Eith e r w a y , inv estors in 
utiliti es w ill n o lo n g e r se e  th e  utility a s a  s a f e  
r e v e nu e  sourc e  a n d w ill d e m a n d h i g h e r 
r e turns (th a t is, th e  sh a r e  p ri c e  w ill f a ll). Th e  
utility w ill b e g in to lo ok like  riski e r c o m p a n i e s 
(f or e x a m p l e , in d e p e n d e nt p ro j e c t 
d e v e lo p e rs or o il c o m p a n i e s) a n d w ill n e e d 
to r a ise  th e  r e turn o n e q u ity it re q u ir e s f or 
p ro j e c ts. Thus, in order to mainta in the 
financia l characteristics that investors 
expect from utilities, the companies need to 
limit the extent to which they enhance 
returns through portfolio management.  

N ot a b ly , Yi e l d C os w ith b u ilt-in gro wth 
exp e c t a tio ns c a n f o llo w th e  s a m e  f a t e , 
l e a d in g to h ig h e r-th a n-n e e d e d m a rk e t 
r e turn r e q u ir e m e nts a n d m or e  exp e nsiv e  
r e n e w a b l e  e n e rg y pro j e c ts. 

Utilities lack the financial firepower 
needed to finance large sc ale 
investment and industry 
transformation 
Wh il e  th e  r e turns o n re n e w a b l e  e n e rg y 
inv estm e nts n e e d to b e  h i g h e r th a n th e y 
m i g ht o th e rw ise  b e  to fit w ith in th e  b usin ess 
a n d fin a n c i a l m o d e ls o f utiliti e s, e v e n w ith 
th e s e  e nh a n c e d re turns, utiliti e s m a y n ot 
h a v e  th e  fin a n c i a l fire p o w e r n e e d e d to 

Fig ur e  10: G ro wth p ro fil es o f a  ty p i c a l utility lo n g t e rm b usin ess m o d e l v e rsus a  b u il d a n d se ll m o d e l. 
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tr a nsf orm th e  e l e c tri c ity in d ustry a t sc a l e .  

As d isc usse d in P a rt I o f th is s e ri e s, a ll 
e l e m e nts o f th e  I O U b usin e ss in th e  U.S. a n d 
Euro p e  a r e  un d e r tre m e n d o us pr essur e . 
Utiliti e s h a v e  f a llin g r e v e nu es a n d , in m a ny 
c a se s, e a rn in gs. As a  r e su lt, m a ny , 
p a rti c u l a rly in Euro p e , fin d th e mse lv es w ith 
to o m u c h d e b t to b e  su p p ort e d  b y th e ir 
r e v e nu es. In re sp o nse  th e y n e e d to s e ll 
b usin esse s, r e d u c e  c a p it a l e xp e n d itur e s, or 
b oth .  

Fig ure  11 sh o ws th e  re c e nt fin a n c i a l h istory 
o f E.o n , a  G e rm a n utility . EBITD A — a  
m e a sur e  o f fre e  c a sh flo ws fro m th e  b usin ess 
th a t a r e  a v a il a b l e  to p a y f or n e w 
inv estm e nt, d iv i d e n ds, int e r e st p a ym e nts, 
a n d t a xe s — h a s b e e n d e c lin in g sin c e  2009 
a s a  r esu lt o f f a llin g p ri c es, lo w e c o n o m i c  
gro wth , p l a nt c losure s, a n d b usin e ss 
d iv estm e nts. As a  r e su lt, E.o n h a s c ut 
inv estm e nt fro m ov e r EUR 8 b illio n to a ro un d 
EUR 6 b illio n , sh ort o f its o w n f or e c a sts. A 
sig n ifi c a nt p ortio n o f its inv e stm e nts a r e  
d e d i c a t e d  to m a inte n a n c e  o f e xistin g 
b usin esse s r a th e r th a n gro wth , thus gro wth-
r e l a t e d  inv estm e nts h a v e  f a ll e n furth e r th a n 
th e  30% r e pr es e nt e d  h e r e . Wh il e  re n e w a b l e  
inv estm e nt h a s st a y e d r e l a tiv e ly stro n g ov e r 
th is p e rio d , it n o w c o nsu m e s a  m a jor p ortio n 

o f th e  gro wth inv estm e nt b u d g e t o f E.o n , so 
th e r e  is littl e  ro o m to gro w furth e r. In 
r e sp o nse , E.o n is r e in in g in r e n e w a b l e  
inv estm e nt a n d c o n c e ntr a tin g o n f e w e r 
g e o gr a p h i es.  

Thus, n ot o n ly a r e  c urre nt utility b usin e ss 
m o d e ls ill-su it e d  to fin a n c e  re n e w a b l e  
e n e rg y e ffi c i e ntly , in m a ny c a se s I O Us d o 
n ot h a v e  th e  fin a n c i a l fire p o w e r to in c r e a s e  
th e ir inv estm e nt si g n ifi c a ntly . 

Summary  

Th e  c urr e nt inv estor-o w n e d utility b usin e ss 
m o d e l h a s s e rv e d its p urp os e  w e ll in 
d e liv e rin g sc a l e  to lo w e r c osts, int e gr a tin g 
th e  in d ustry fro m fu e l su p p ly to c o nsu m e r, 
a n d e n a b lin g e ff e c tiv e  r e g u l a tory re g im es in 
a  w orl d d o m in a t e d  b y f ossil fu e l g e n e r a tio n . 
Ho w e v e r, r e n e w a b l e  e n e rg y is a  g a m e  
c h a n g e r f or th e se  c o m p a n i e s a n d th e  
in d ustry . Its risks a n d r e w a rds re q u ir e  
d iff e re nt th inkin g a n d b usin ess m o d e ls 
t a ilor e d to its sp e c ifi c  c h a r a c t e risti c s.  

N e w m o d e ls f or fin a n c in g r e n e w a b l e  
e n e rg y a r e  a lre a d y b e g inn in g to e m e rg e  
b ut w e  sh o u l d n ot a ssum e th a t th e s e  w ill 
n e c e ss a rily b e  th e  b est f or a llo c a tin g risk 
a n d e n c our a g in g inv estm e nt a t th e  rig ht 
r e turn l e v e ls. Th e  in d ustry n e e ds c re a tiv e  
th inkin g , c a r e fu l d esig n a n d a  g e ntl e  
r e g u l a tory , fin a n c i a l a n d stru c tur a l p ush to 
r e d u c e  th e  c osts o f r e n e w a b l e  e n e rg y . 
Po li c ym a k e rs c a n h e l p a c c e l e r a t e  th is 
tr a nsition b y w orkin g w ith inv e stors, 
e l e c tri c ity c o m p a n i e s, a n d fin a n c i a l 
r e g u l a tors to e n a b l e  th e  d e v e lo p m e nt o f 
n e w fin a n c in g v e h i c l e s, r e d e fin e  m a rk e ts, 
a n d b u ild n e w institution a l stru c ture s f or a  
21st c e ntury lo w c a rb on e l e c tri c ity syst e m .  
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Fig ur e  11: E. o n ’s fr e e  c a sh flo ws a r e  shrinkin g 
a n d w ith th e m its a b ility to inv est 
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Appendix I: Inputs and 
assumptions to project finance 
model  

 

 

 

 
 

 Base Project 
Finance 

Base Project 
Finance Debt 
Constra ined 

Sell-Down Utility Ba lance 
Sheet YieldCo 

Cost of debt 7 p e rc e nt 7 p e rc e nt 7 p e rc e nt 5 p e rc e nt 5 p e rc e nt 
Cost of long-term 

investor equity 8 p e rc e nt 8 p e rc e nt 10 p e r c e nt 10 p e r c e nt 8 p e rc e nt 

Cost of developer 
equity 12 p e r c e nt 12 p e r c e nt 12 p e r c e nt 12 p e r c e nt 12 p e r c e nt 

Leverage (% of 
debt) 

US: 66.67% 
EUR: 73.93% 

US: 51.47% 
EUR: 52.16% 

US: 66.23% 
EUR: 70.76% 

US: 49.51% 
EUR: 49.51% 

US: 70.29% 
EUR: 77.19% 

Terms of debt 

Se n ior d e b t: 15 
y e a rs 

Su b ord in a t e  
d e b t: 5 y e a rs 

Se n ior d e b t: 7 y e a rs 
Su b ord in a t e  d e b t: 5 

y e a rs 

Se n ior d e b t: 15 
y e a rs 

Su b ord in a t e  
d e b t: 5 y e a rs 

Se n ior d e b t 20 
y e a rs 

Su b ord in a t e  
d e b t: 5 y e a rs 

Se n ior d e b t 20 
y e a rs 

Su b ord in a t e  
d e b t: 5 y e a rs 

Developer 
premium 0% 0% US: 7% 

EUR: 5% 
US: 7% 

EUR: 5% 
US: 7% 

EUR: 5% 
All Scenarios 

DSCR Se n ior d e b t: 1.40  Su b ord in a t e  d e b t: 1 .30 

C apita l cost 
(before inflation) 

Durin g d e v e lo p m e nt: $201 m illio n 
C o nstru c tio n: 
$1,471/kW 

P50-P90 capacity 
factor 

P50: 24.87% 
P90: 22.54% 

Operationa l cost An nu a l c ost: $3 m illion in first y e a r w ith 2 p e r c e nt e sc a l a tio n 
O &M: $18.69/kW p e r y e a r 

Tax assumptions 

US 
F e d e r a l t a x r a t e : 35 p e r c e nt 

St a t e  t a x r a t e : 5 p e r c e nt 
Pro d u c tio n t a x c r e d it (PT C ): $0.0035/kWh 

D e pr e c i a tio n: 90 p e r c e nt o f e li g i b l e  c osts a r e  
tr e a t e d w ith 5 y e a r M A C RS 

EUR 
F e d e r a l t a x r a t e : 20 p e r c e nt 

St a t e  t a x r a t e : 0 p e r c e nt 
D e pr e c i a tio n: 15-y e a r str a i ght-lin e 

 

 

Assu m pti o ns use d in c a l c u l a tin g L C O E 
v a lu e s us e d in Fi g ure  4 
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