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Overview 
Th e  fin a n c i a l a n d  o p e r a tio n a l 
c h a r a c t e risti cs o f l a rg e  sc a l e  r e n e w a b l e  
e n e rg y a r e  d iff e r e nt fro m c o nv e ntio n a l 
f ossil fu e l g e n e r a tio n . Re n e w a b l e  
e n e rg y c a sh flo ws a r e  d o m in a t e d  b y 
in iti a l c a p it a l inv e stm e nt , f o llo w e d b y a  
st e a d y a n d p r e d i c t a b l e  str e a m o f c a sh 
in flo ws fro m e n e rg y s a l e s. Fro m a  
fin a n c i e r ’s p e rsp e c tiv e , th e  l a rg e  in iti a l 
inv e stm e nt f o llo w e d b y a  r e li a b l e  a n d 
st e a d y s e t o f p a ym e nts lo oks m ore  lik e  a  
b o n d th a n a n e q u ity inv e stm e nt. Th is is 
su bst a nti a lly d iff e r e nt fro m c o nv e ntio n a l 
p o w e r p l a nts, w h i c h r e q u ir e  
c o m p a r a tiv e ly lo w e r c a p it a l inv e stm e nts 
b ut c a rry su bst a nti a l o p e r a tio n a l risk d u e  
to fu e l p ri c e s, o p e r a tio n a l e xp e n d itur e s, 
a n d  th e  d isp a t c h in g o f e l e c tri c ity . Usin g 
a  st a n d a rd p o w e r p l a nt fin a n c in g 

m o d e l f or r e n e w a b l e  e n e rg y p ro j e c ts 
a d ds a s m u c h a s 20% to th e  c ost o f 
r e n e w a b l e  e l e c tri c ity .i 

N e w fin a n c in g m o d e ls th a t r e fl e c t th e  
un d e rlyin g fin a n c i a l c h a r a c t e risti cs o f 
lo w c a rb o n e n e rg y p ro j e c ts, a s w e ll a s 
th e  inv e stm e nt o b j e c tiv e s o f r e l e v a nt 
inv estors su c h a s p e nsio n fun ds a n d  
insur a n c e  c o m p a n i e s, c a n r e d u c e  th e  
c ost o f r e n e w a b l e  e n e rg y b y u p to 20%. 
Ho w e v e r, p o li c ym a k e rs w ill n e e d to 
c r e a t e  th e  n e c ess a ry c o n d itio ns a n d  
o v e rc o m e k e y c o nstr a ints th a t h a v e  
k e p t th e  institutio n a l inv e stors o n th e  
si d e lin es: 

 Investment practices – M a ny p e nsio n 
fun ds w ill n o t inv e st d ir e c tly in illi q u i d 
a ss e ts w h il e  o th e rs h a v e  n ot b u ilt th e  
inv e stm e nt exp e rtise  r e q u ir e d to 
inv e st d ir e c tly in r e n e w a b l e  e n e rg y .  

 Policy uncerta inty – In c o nsist e nt 
p o li c i e s lik e  r e tro a c tiv e  t a riff c uts in 
Sp a in a n d st a rt-sto p  in c e ntiv e s in th e  
U.S. c r e a t e  a n a ur a  o f un c e rt a inty 
th a t k e e p institutio n a l inv e stors o n 
th e  si d e lin es.  

 Policies that discourage institutiona l 
investors – F or e x a m p l e , th e  us e  o f 
t a x c r e d its a s a n in c e ntiv e  
m e c h a n ism in th e  U.S. d is c o ur a g e s 
t a x exe m pt inv e stors, su c h a s 
p e nsio n fun ds.  

Current state 
D e p lo yin g n e w ty p es o f fin a n c in g 
m o d e ls f or r e n e w a b l e  e n e rg y th a t 
b e tt e r m a t c h its o p e r a tio n a l 
c h a r a c t e risti cs a n d  inv e stor p ro fil e s c a n 

Financia l Picture 

Investment Value 

G lo b a l inv estm e nt in r e n e w a b l e  
e n e rg y w a s $244 b illio n in 2012:  

   U.S.: A p p rox. $36 b n 

   EU: A p p rox. $80 b n 

 

Investments by Investor Type 

   $102 b n – Pro j e c t d e v e lo p e rs 

   $33 b n – Ho use h o l ds 

   $21 b n – C o m m e r c i a l / Fin a n c i a l 
institutio ns 
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si g n ifi c a ntly d e c r e a se  r e n e w a b l e  
e n e rg y c osts. Pr e v io us w ork b y C PI h a s 
i d e ntifi e d n e w fin a n c in g m o d e ls th a t 
h a v e  th e  p ot e nti a l t o m e e t institutio n a l 
inv estor n e e ds a n d o p e n u p si g n ifi c a nt 
n e w p o o ls o f fun dsii:  

 YieldCo – List e d  c orp or a tio ns 
d esi g n e d to p ro v i d e  st e a d y , lo n g 
t e rm d iv i d e n ds. Th ese  d iv i d e n ds a r e  
ty p i c a lly su p p ort e d  b y o w n e rsh i p o f 
a  se ri es o f lo n g t e rm a sse ts su c h a s 
in fr a stru c tur e  a n d r e n e w a b l e  
e n e rg y .  O n e  ex a m p l e  is NR G  Yi e l d , 
w h i c h o w ns 1.3 G W o f n a tur a l g a s, 
w in d , a n d so l a r g e n e r a tio n a sse ts in 
th e  U.S. Th e  a ss e ts a ll h a v e  lo n g-t e rm 
c o ntr a c ts to se ll e l e c tri c ity . P a tt e rn 
En e rg y is a n oth e r c o m p a ny 
e m p loyin g th e  Yi e l d C o m o d e l w ith 
1.3 G W o f w in d p o w e r p ro j e c ts in th e  
U.S., C a n a d a , a n d C h il e .  

 Muni Finance  – M un i c ip a liti es w ith 
b orro w in g c a p a b ility c a n fun d 
r e n e w a b l e  e n e rg y p ro j e c ts e ntir e ly 
thro u g h m un i l e v e l d e b t , w ith 
c o ntr a c ts a rr a n g e d to m a n a g e  a n d 
o p e r a t e  r e n e w a b l e  e n e rg y p ro j e c ts. 
F or e x a m p l e , in th e  U.S., Pro p e rty 
Assesse d C l e a n En e rg y (PA C E) 
p ro gr a ms use  th e  b orro w in g p o w e r 
o f m un i c i p a liti es to p ro v i d e  lo w-c ost 
r e n e w a b l e  e n e rg y a n d e n e rg y 
e ffi c i e n c y lo a ns for b u ild in gs th a t a re  
p a i d thro u g h p ro p e rty t a xe s.   

 Industry / Individual Finance – P a rt 
o w n e rsh i p o f r e n e w a b l e  e n e rg y 
pro j e c ts b y in d ustri es or in d iv i d u a ls 
c a n b e  stru c tur e d to p ro v i d e  u p to 
10-20 y e a rs o f e n e rg y su p p ly a t a  
fixe d p ri c e . F or e x a m p l e , in M exi c o , 

W a lm a rt is a lr e a d y b uyin g 17% o f its 
e l e c tri c ity thro u g h p o w e r p ur c h a se  
a gr e e m e nts o n w in d p ro j e c ts.   

 Master Limited Partnerships (MLP) - 
Th e  a sse ts in a n MLP a r e  e ff e c tiv e ly 
o w n e d d ir e c tly b y inv estors b ut 
o th e rw ise  lo ok lik e  Yi e ld C os a n d c a n 
b e  list e d  v e h i c l es. MLPs p ro v i d e  t a x 
b e n e fits a s th e y e lim in a t e  th e  
c orp or a t e  l e v e l o f t a x a tio n . C urr e nt 
U.S. l a w d o e s n o t a llo w MLPs to 
d e v ot e  m or e  th a n 10% o f th e ir 
p ortf o lio o f a sse ts to r e n e w a b l es a n d 
r e t a in th e ir f a v or a b l e  t a x tr e a tm e nt. 

Questions for Analysis 
Th is to p i c  is c e ntr a l to C PI’s w ork a n d 
f o llo ws o n fro m sp e c ifi c  p ro j e c ts C PI h a s 
c o n d u c t e d  o n th e  im p a c t o f p o li c y o n 
r e n e w a b l e  e n e rg y a n d o n th e  
a ttr a c tiv e n ess o f r e n e w a b l e  e n e rg y 
inv estm e nts — a s c urr e ntly stru c tur e d — 
to institutio n a l inv estors. Possi b l e  a r e a s o f 
furth e r r ese a rc h in c lu d e : 

1. Ho w sh o u l d th ese  fin a n c in g m o d e ls 
b est b e  stru c tur e d ? Wh a t sort o f 
se c o n d a ry r e q u ir e m e nts, lik e  l e g a l 
fr a m e w orks a n d  institutio n a l l e a rn in g , 
a r e  n e e d e d f or th ese  m o d e ls to 
fun c tio n? 

2. Wh a t is th e  p ot e nti a l im p a c t o f th ese  
fin a n c in g m o d e ls o n th e  d e p loy m e nt 
o f r e n e w a b l e  e n e rg y a ro un d th e  
w orld ?  

3. Ho w w ill n e w b usin ess m o d e ls f or 
l a rg e  sc a l e  lo w c a rb o n e n e rg y 
c a t a lyze  r e f orm a n d th e  
d e v e lo p m e nt o f n e w b usin ess 
m o d e ls a c ross th e  e ntir e  e l e c tri c ity 
su p p ly in d ustry? 
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i C PI. (F orth c o m in g 2014). C urre nt In d ustry Busin ess M o d e ls C o nstr a in Lo w- C ost, La rg e-Sc a l e  Inv estm e nt in 
Re n e w a b l e  En e rg y . 
ii C PI (2013). Th e  C h a ll e n g e  o f Institutio n a l Inv estm e nt in Re n e w a b l e  En e rg y . 



REORG ANIZING TRANSMISSION TO  
BETTER INTEGRATE RENEWABLE ENERGY 

 

Transmission System Overview 
Asset Value 

U.S.: A p p rox. $124 b illio n 
EU: A p p rox. €600 b illio n f or b o th tr a nsm issio n 
a n d d istri b utio n 

Ownership / Operation Structure 
U.S.: 243 tr a nsm issio n o w n e rs, so m e a ss e ts o f 
w h i c h a re  o p e r a t e d b y o n e  o f 7 
In d e p e n d e nt Syst e m O p e r a tors (IS O s)/  
Re g io n a l Tr a nsm issio n O rg a n iz a tio ns (RT O s) 

- 3 o p e r a tin g int e rc o nn e c tio n re g io ns 
(W e st, E a st a n d Tex a s) 

- Re g u l a t e d  a t st a t e  l e v e l a n d  f e d e r a l 
l e v e l (f or int e rst a t e  flo ws) 

EU: 41 Tr a nsm issio n Se rv i c e  O p e r a tors (TS O s) 
in 34 c o untri es 

- 3 o p e r a tin g int e rc o nn e c tio n re g io ns 
(N ord Po o l, U C TE a n d G r e a t Brit a in) 

Key Players 
U.S.: IT C  (14% o f U.S. gri d); inv estor-o w n e d 

utiliti es; f e d e r a l a n d  m un i utiliti es; 
IS O s/RT O s; st a t e  re g u l a tors; FER C  
(f e d e r a l r e g u l a tor) 

Europe: N a tio n a l Tr a nsm issio n C o m p a n i es 
in c lu d in g N a tio n a l G ri d (UK); Re  
El e c tri c a  (Sp a in); Te rn a  (It a ly); REN 
(Fr a n c e ) a n d o th e rs; EU a n d M e m b e r 
St a t e  re g u l a tors; U C TE; N ord Po o l; 
Euro p e a n N e tw ork o f Tr a nsm issio n 
Syst e m O p e r a tors  f or El e c tri c ity 
(ENTS O -E) 

Overview 

Tr a nsm issio n gri ds c o nn e c t p o w e r p l a nts 
a c ross a  r e g io n to c iti es a n d  lo a d 
c e nt e rs. A  w e ll-fun c tio n in g gri d a llo ws 
a n e l e c tri c ity syst e m to p o o l r e so ur c e s, 
r e d u c in g c osts b y a c c essin g th e  l e a st 
e xp e nsiv e  re so ur c es a n d  in c r e a sin g 
r e li a b ility . A n in d e p e n d e nt gri d 
f a c ilit a t e s gr e a t e r c o m p e titio n in 
g e n e r a tio n a n d c a n thus l e a d to furth e r 
e ffi c i e n c i es. C ru c i a lly , in a  w orl d w h e r e  
m or e  o f th e  o utp ut fro m g e n e r a tors lik e  
w in d or so l a r p l a nts is d e p e n d e nt u p o n 
w e a th e r r a th e r th a n o p e r a tor d e c isio ns, 
a  gri d c a n h e lp b a l a n c e  lo a ds fro m o n e  
r e g io n w ith f a v or a b l e  g e n e r a tin g 
c o n d itio ns to o n e  w ith l e ss f a v or a b l e  
c o n d itio ns.  

To d a y ’s tr a nsm issio n infr a stru c tur e  gr e w 
o ut o f a n e r a  w h e r e  utiliti e s w e r e  m or e  
lo c a l. Tr a nsm issio n w a s o p tim ize d  w ith in 
th e  s e rv i c e  a r e a  o f a  utility a n d 
gr a d u a lly gr e w to int e rc o nn e c t th e se  
a r e a s a n d  a c h i e v e  so m e o f th e  b e n e fits 
o f l a rg e r-sc a l e  tr a nsm issio n . Ho w e v e r, 
th e  o w n e rsh i p o f tr a nsm issio n a ss e ts 
st a y e d  lo c a l.  C o ntro l a n d  r e g u l a tio n 
h a v e  st a y e d  a t th e  st a t e  l e v e l in th e  U.S. 
a n d  th e  n a tio n a l l e v e l in th e  EU. Th is is a  
b a rri e r to a c h i e v in g th e  b e n e fits fro m 
w i d e r int e gr a tio n .   

Slo w ly , U.S. a n d  Euro p e a n a uth oriti e s 
h a v e  p ush e d to w a rds int e gr a tio n b ut 
th e y h a v e  f a c e d r esist a n c e . As a  r esu lt , 
tr a nsm issio n b ottl e n e c ks p r e v e nt th e  
c h e a p e st a n d  c l e a n e st p o w e r fro m 
r e a c h in g lo a d c e nt e rs, a n d  th e  

p ot e nti a l for d e m a n d m a n a g e m e nt 
r e so ur c e s to st a b ilize  e n e rg y us a g e  is 
lim it e d . 

As c o untri e s lo ok to gro w r e n e w a b l e  
e n e rg y a n d d e m a n d-si d e  r eso ur c es a s 
p a rt o f th e  g e n e r a tio n m ix, h a v in g a  
l a rg e , r e g io n a lly int e gr a t e d  gri d 
m a n a g e d in d e p e n d e ntly fro m 
g e n e r a tio n a n d d istri b utio n a sse ts w ill b e  
in c r e a sin g ly im p ort a nt to e nsur e  syst e m 
st a b ility a n d  lo w e r e n e rg y c osts. 
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Current state 

1. Th e  U.S. F e d e r a l El e c tri c ity Re g u l a tory 
C o m m issio n (FER C ) h a s nurtur e d 
o p e n , r e g io n a lly f o c use d 
tr a nsm issio n m a rk e ts thro u g h O rd e rs 
888, 889, a n d 2000, w h i c h 
intro d u c e d th e  in d e p e n d e nt syst e m 
o p e r a tor (IS O ) m o d e l a n d  l a i d o ut 
th e  r e q u ir e m e nts f or Re g io n a l 
Tr a nsm issio n O rg a n iz a tio ns (RT O s). 

2. Th e  Euro p e a n C o m m issio n ’s 
Re g u l a tio n E C  714/2009 m a n d a t e d 
in c r e a se d c o o p e r a tio n a n d 
c o ord in a tio n a m o n g tr a nsm issio n 
syst e m o p e r a tors a n d th e  c r e a tio n o f 
a  c e ntr a l b o d y (ENTS O ) to p l a y a n 
in c r e a sin g ly l a rg e r ro l e  in p l a nn in g 
a n d c o ntro l o f th e  tr a nsm issio n 
syst e m . It a lso m a n d a t e d  in c r e a se d 
inv estm e nt in n e tw ork 
int e rc o nn e c tio ns a n d  o th e r 
im p ro v e m e nts to im p ro v e  a c c ess to 
tr a nsm issio n n e tw orks a c ross b ord e rs.   

3. Tr a nsm issio n-o n ly c o m p a n i es h a v e  
d e v e lo p e d a c ross Euro p e  a n d th e  
U.S., w ith m a ny n o w p u b li c ly tr a d e d .  

4. N e v e rth e l ess, th e  l e v e l o f int e gr a tio n 
a n d in d e p e n d e n c e  is un e v e n a c ross 
b o th th e  U.S. a n d Euro p e . Pro gr ess 
h a s b e e n slo w e d b y th e  v est e d  
int e r ests o f p o liti c a l a n d c orp or a t e  
p l a y e rs.  

Questions for analysis 

1. Ho w w ill w i d e r int e gr a tio n a n d 
gr e a t e r in d e p e n d e n c e  f or 
tr a nsm issio n c o m p a n i es r e d u c e  th e  
c ost o f int e gr a tin g lo w c a rb o n 
e n e rg y into th e  syst e m ? 

2. Wh a t a r e  th e  k e y m a n a g e m e nt , 
r e g u l a tory , p o li c y , fin a n c e , a n d 
inv estm e nt issu es th a t w ill f a c ilit a t e  
th e  d e v e lo p m e nt o f th e  gri d in a  
m a nn e r c o nsist e nt w ith a  lo w c a rb o n 
e n e rg y syst e m ?  

3. Ho w w ill th ese  n e w tr a nsm issio n 
c o m p a n i es b e  fin a n c e d a n d 
org a n ize d , a n d w ill th a t a ff e c t lo w 
c a rb o n e n e rg y fin a n c e ? 

4. Wh a t im p a c t w ill se p a r a tin g 
tr a nsm issio n a sse ts fro m g e n e r a tio n 
a n d d istri b utio n h a v e  o n th e  b usin ess 
m o d e ls a n d c a p a b iliti es o f e xistin g 
in c u m b e nt p l a y e rs su c h a s utiliti es? 

 



 UPDATING ELECTRICITY MARKETS AND  
ENERGY BALANCING SYSTEMS TO PROMOTE  

EFFICIENT INVESTMENT IN GRID FLEXIBILITY 
 

 

Ba lancing System Overview 
Ownership / Operation Structure 

U.S.: 103 b a l a n c in g a uth oriti es 
EU: 41 Tr a nsm issio n Syst e m O p e r a tors (TS O s) 
p e rform b a l a n c in g fun c tio ns 
 

Key Players 
U.S.: IS O s/RT O s (in c lu d in g PJM , NYIS O , 

IS O -NE, M IS O , ER C O T, C A IS O , SPP); 
F e d e r a l b a l a n c in g a uth oriti es (BPA , 
W A PA , TV A); r e g u l a t e d  utiliti es 
(So uth e rn C o m p a ny , P a c ifi c orp , e t c .); 
m un i c i p a l utiliti es (Los A n g e l es D istri c t 
W a t e r a n d  Po w e r; Se a ttl e  C ity Li g ht, 
e t c .), FER C  

EU: ENTS O -E; A g e n c y for C o o p e r a tio n o f 
En e rg y Re g u l a tors (A C ER); TS O s 
(Tr a nsn e tBW ( G e rm a ny),Te nn e T NL 
(N e th e rl a n ds), N a tio n a l G rid (UK), 
Sc ottish Po w e r Tr a nsm issio n (UK), RTE 
(Fr a n c e ), Fin gri d (Fin l a n d), St a tn e t 
(N orw a y), AP G  (A ustri a ), Eli a  (Be l g iu m), 
REN (Portu g a l), e t c .) 

 

Overview 
Th e  fl exi b ility p ro v i d e d b y f ossil-fu e l e d 
a n d hy d ro g e n e r a tio n is a  c orn e rsto n e  
o f m o d e rn e l e c tri c ity syst e ms. W ith e a c h 
p l a nt o ff e rin g fl exi b ility to a d just o utp ut 
a n d o th e r o p e r a tin g c h a r a c t e risti cs in 
a c c ord a n c e  w ith syst e m n e e ds, 
o p e r a tors h a v e  b e e n a b l e  to c h o os e  
a m o n g a  nu m b e r o f g e n e r a tio n 
so ur c e s, e a c h w ith d iff e r e nt c ost , 
lo c a tio n , a n d  o p e r a tin g c h a r a c t e risti cs. 
O p e r a tors h a v e  so u g ht to m in im ize  c osts 
b y s e l e c tin g th e  lo w e st c ost p o w e r 
p l a nts w ith in r e li a b ility a n d tr a nsm issio n 
c o nstr a ints. F or th e ir p a rt , e l e c tri c ity 
c o nsu m e rs h a v e  h a d  littl e  in c e ntiv e  to 
p a rti c i p a t e  in syst e m o p e r a tio n a n d so 
gr e w a c c usto m e d to e l e c tri c ity b e in g 
a v a il a b l e  o n d e m a n d . In turn , d e m a n d 
b e c a m e  in c r e a sin g ly v a ri a b l e , 
flu c tu a tin g w ith th e  tim e o f d a y , 
w e a th e r c o n d itio ns or e v e n m a jor 
sp ortin g e v e nts. O p e r a tors b u ilt e xtr a  
p o w e r p l a nts to m e e t th e  p e a ks o f th is 
v a ri a b l e  d e m a n d a n d r e li e d u p o n 
fl exi b l e  b ut e xp e nsiv e  p l a nts to a d a p t to 
its un c e rt a inty .  

G ri d fl exi b ility c a n b e  in c r e a se d w ith o ut 
inv e stin g in n e w p o w e r p l a nts. O n e  
so lutio n is to exp a n d b a l a n c in g a r e a s b y 
int e gr a tin g e l e c tri c ity m a rk e ts a n d  
b u il d in g n e w tr a nsm issio n in fr a stru c tur e . 
Pl a nts in o n e  r e g io n th a t a r e  n ot b e in g 
use d c a n b e  d isp a t c h e d to m a n a g e  
d e m a n d in a n oth e r a n d  v i c e  v e rs a . 
Up d a tin g m a rk e t d esi g ns is a n oth e r 
so lutio n . F or e x a m p l e , sh ort e n in g th e  

d isp a t c h int e rv a ls o f p o w e r p l a nts c a n 
h e lp in c r e a se  th e  a c c ur a c y o f p l a nt 
d isp a t c h in g a n d d e c r e a se  th e  n e e d f or 
c ostly r e g u l a tio n s e rv i c e s.    

A n oth e r a p p ro a c h is to us e  d e m a n d-
si d e  fl exi b ility . O v e r th e  l a st f e w 
d e c a d es, d e m a n d r e sp o nse  —  w h e r e  
c usto m e rs a r e  in c e ntiv ize d  to 
p a rti c i p a t e  in th e  m a rk e t a n d o ff e r 
fl exi b ility in d e m a n d —   h a s b e c o m e  a n 
im p ort a nt p a rt o f m a n a g in g th e  syst e m . 
A t th e  s a m e  tim e , a uth oriti e s h a v e  
so u g ht to intro d u c e  c o m p e titio n a n d 
im p ro v e  th e  e c o n o m i cs o f usin g b oth 
th e  g e n e r a tio n a n d d e m a n d r e sp o ns e  
r eso ur c es b y c r e a tin g m a rk e ts f or 
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e l e c tri c ity a n d d e v e lo p in g e v e r m or e  
so p h isti c a t e d  syst e ms f or p a yin g to p a y 
f or tr a nsm issio n a n d r e li a b ility se rv i c es. 

As e l e c tri c ity syst e ms in c r e a sin g ly sh ift 
to w a rds lo w c a rb o n e n e rg y so urc es th a t 
h a v e  e ff e c tiv e ly ze ro m a rg in a l c ost , b ut 
o ff e r littl e  fl exi b ility , th e  ro l e  o f e xistin g 
fl exi b l e  g e n e r a tio n a n d th e  b a l a n c in g 
m a rk e ts th a t sc h e d u l e  g e n e r a tio n fro m 
th ese  p l a nts w ill c h a n g e  e n orm o usly . 
Th e  v a lu e  o f e n e rg y fro m f ossil-fu e l 
p l a nts w ill f a ll d r a m a ti c a lly , p a rti c u l a rly 
w h e n f a c e d w ith a  c a rb o n c o nstr a int , 
b ut th e  v a lu e  o f th e  fl exi b ility , r esp o nse , 
a n d se c urity se rv i c es th ese  p l a nts o ff e r 
w ill in c r e a se  just a s d r a m a ti c a lly .  

Current state 
A nu m b e r o f stu d i es h a v e  estim a t e d th e  
p ot e nti a l b e n e fits o f e xp a n d in g 
b a l a n c in g a r e a s a n d u p d a tin g m a rk e t 
d esi g ns a n d o p e r a tio n a l c h a r a c t e risti cs. 
F or e x a m p l e : 

 In th e  U.S., PJM Int e rc o nn e c tio n 
o p e r a t es a  sin g l e  e l e c tri c ity m a rk e t 
a c ross 13 st a t es a n d th e  D istri c t o f 
C o lu m b i a . It is c urr e ntly th e  w orl d ’s 
l a rg est m a rk e t a n d r e p r ese nts 830 
c o m p a n i es, 60 m illio n c usto m e rs, 
a n d 167 G W o f c a p a c ity . PJM 
g e n e r a t es a s m u c h a s $2.2 b illio n in 
a nnu a l s a v in gs b y im p ro v in g 
r e li a b ility p l a nn in g , o p tim izin g 
g e n e r a tio n inv estm e nt, r e d u c in g 
e n e rg y p ro d u c tio n c osts a n d  
o p tim izin g a d d itio n a l gri d se rv i c es 
lik e  v o lt a g e  c o ntro l.i 

 A ft e r t a kin g c o ntro l o f Ent e rg y ’s 
tr a nsm issio n n e tw ork, M i d w e st IS O  
e stim a t e s a nnu a l b e n e fit to m e m b e r 

utiliti es o f $1.2 b illio n a nnu a lly fro m 
lo w e r e d syst e m o p e r a tin g c osts a n d 
sh a r e d r ese rv es in a n exp a n d e d 
e n e rg y m a rk e t; Ent e rg y e stim a t e s 
c ost s a v in gs f or c usto m e rs o f $140 
m illio n a nnu a lly . ii 

 NREL stu d i e d th e  b e n e fits o f sh a rin g 
r ese rv es a n d m o v in g to a  10-m inut e  
d isp a t c h int e rv a l thro u g h o ut th e  U.S. 
W e st e rn Int e r c o nn e c tio n . Th e y 
estim a t e d th a t c ost s a v in gs a s h i g h 
a s $1.46 b illio n p e r y e a r c o u ld b e  
r e a lize d a s a  r esu lt o f th e  sh ift.iii 

 In th e  EU, a nnu a l b e n e fit a c h i e v e d 
b y im p l e m e ntin g a  r e g io n a l 
b a l a n c in g m a rk e t w h e r e  su c h a  
m a rk e t is n o t in p l a c e  is estim a t e d a t 
€221 m illio n (N ord i c  c o untri es) a n d 
€51 m illio n (UK/ Fr a n c e ). iv 

 In Euro p e , 17 p o w e r m a rk e ts h a v e  
b e e n link e d to g e th e r so f a r in 2014 
a s th e  Euro p e a n Un io n m o v es 
to w a rds e st a b lish in g a n EU Int e rn a l 
En e rg y M a rk e t. Th e  m a rk e t n o w 
r e p r ese nts 75% o f to d a y ’s e l e c tri c ity 
c o nsu m ptio n in th e  EU a n d is 
e xp e c t e d to l e a d to im p ort a nt c ost 
s a v in gs f or c usto m e rs.  
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Questions for Analysis 
1. Wh a t l esso ns c a n w e  l e a rn fro m th e  

m ost su c c e ssfu l m a rk e t d esi g n e ff orts 
in th e  w orld ? 

2. Wh a t is th e  o p tim a l g e o gr a p h i c  
ext e nt o f b a l a n c in g a r e a s a n d 
d esi g n o f e n e rg y m a rk e ts? 

3. Wh o w ill b e  th e  w inn e rs a n d lose rs 
fro m int e gr a tin g b a l a n c in g a r e a s 
a n d m o v in g to w a rds m or e  e ffi c i e nt 
m a rk e ts, a n d  h o w c a n tr a nsitio n 
p a ths b e  d e v e lo p e d th a t m in im ize  
th e  r esist a n c e  fro m , a n d d a m a g e  to , 
th e  p ot e nti a l lose rs? 

4. Ho w sh o u l d n o n-fl exib l e  e n e rg y b e  
in c orp or a t e d  into th e  m a rk e t? 
Sh o u l d se p a r a t e  lo n g-t e rm e n e rg y 
a n d sh ort a n d lo n g-t e rm b a l a n c in g 
m a rk e ts b e  c r e a t e d ? 

5. Wh a t f e a tur es o f a  b a l a n c in g m a rk e t 
a r e  m ost im p ort a nt f or d riv in g 
a d e q u a t e  inv estm e nt in c l e a n 
fl exi b ility r eso urc es? 

6. Wh a t in c e ntiv es a n d m a rk e t d esi g ns 
a r e  n e e d e d to m a int a in a d e q u a t e  
l e v e ls o f b a l a n c in g g e n e r a tio n , a n d 
to in c orp or a t e  gr e a t e r o ff e rin g ( a n d 
b e tt e r p ri c in g) o f fl exi b ility a n d 
d e m a n d r e sp o nse  fro m e l e c tri c ity 
c usto m e rs? 

7. Ho w sh o u l d a  b a l a n c in g m a rk e t b e  
c o ord in a t e d  w ith lo n g-t e rm e n e rg y 
m a rk e ts to d e liv e r a d e q u a t e  
fl exi b ility r eso urc es a s th e y a r e  
n e e d e d ?  Wh a t p ri c e  si g n a ls sh o u l d 
b e  d e liv e r e d to w h i c h c usto m e rs o n 
th e  gri d ?

 

                                                 

i FER C . (2010). Se c tio n 6 - PJM Pe rform a n c e  M e tri cs a n d O th e r Inform a tio n . In 2010 IS O /RT O  M e tri cs Re p ort. 
ii H a u g e n , D a n (2013). M i d w e st gri d o p e r a tor e xp a n d in g so uth , to ‘ l a st fro nti e r’  for re n e w a b l es. M i d w est 
En e rg y N e ws. 5 F e bru a ry . w w w . m i d w e st e n e rg yn e ws. c o m . 
iii NREL (2013). Ex a m in a tio n o f Pot e nti a l Be n e fits o f a n En e rg y Im b a l a n c e  M a rk e t in th e  W e st e rn 
Int e r c o nn e c tio n . 
iv Euro p e a n C o m m issio n (2013). Im p a c t Assessm e nt o n Euro p e a n El e c tri c ity B a l a n c in g M a rk e t. 



 DEVELOPING NEW ELECTRICITY DISTRIBUTION  
OPERATING MODELS TO AC C OMMODATE  

CUSTOMER GENERATION AND STORAGE  
WHILE MAINTAINING SERVICES 

 

Distribution System Overview 
Asset Value 

U.S.:  Approx. $301 billion 
EU: Approx. �€600 billion for both transmission 
and distribution  

Ownership / Operation Structure 
U.S.: 1749 distribution service companies 
EU: 2164 distribution service companies  
 

Key Players 
U.S.: Investor owned utilities; federal and 

muni utilities; state regulators 
EU: European Distribution System Operators 

(EDSO). ENTSO-E; Agency for 
Cooperation of Energy Regulators 
(ACER); Council of European Energy 
Regulators (CEER) 

 

Overview 
Distribution systems take electricity from 
high voltage, long-distance transmission 
systems, reduce voltage, and distribute 
electricity to customers in a local area. 
Whether unbundled and priced as a 
separate service or wrapped into a 
composite energy charge, these 
services have typically been priced on 
a per-unit �— that is per kWh �— basis. 
When the service provided was almost 
exclusively energy delivery, that pricing 
made sense. However, distributed 
generation �— particularly roof top solar 
�— and net metering have the potential 
to turn the usage and value proposition 
of a distribution grid on its head.  

When using distributed generation, a 
customer rarely matches real-time 
generation to energy use. In order to 
balance, the customer will feed back 
excess generation to the grid and cover 
shortfalls by drawing energy from the 
grid. A household with zero net demand 
from the grid may nevertheless be 
frequently using the distribution network 
to balance its consumption. Even when 
storage diminishes balancing needs, a 
customer will most likely need the grid to 
provide back-up in case, say, 10 days 
without sun completely depletes the 
batteries. The customer may no longer 
have any net demand from the grid but 
will still rely on the system.  

As long as the amount of distributed 
generation on the system is small, the 

current model is manageable. However, 
when the costs of managing the grid 
are allocated on the basis of net 
consumption and when a significant 
amount of consumers have little or no 
net consumption, costs are loaded 
disproportionately on those consumers 
without distributed generation Although 
distributed generation represents a small 
fraction of overall electricity production, 
it may become a sizeable threat to 
utility companies. As more customers 
install distributed energy systems, utilities 
will be forced to increase rates to 
maintain profits from an ever-
decreasing pool of customers. These 
increasing rates will further drive 
customers away.  

While the growth of distributed 
generation presents a clear threat to 
traditional utility models, there are also 
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significant opportunities. Future 
distribution systems and technologies will 
enable greater customization of services 
to match customer needs. Companies 
that are able to match these needs will 
be able to extract greater value than 
simply delivering kilowatt-hours. 
Examples are long-term electricity price 
contracts, new financing and leasing 
models, and intelligent storage and 
backup systems. In any case,  the 
distribution grid will still be needed to 
provide valuable security, backup, and 
load-following services. Furthermore, 
with the advent of electric vehicles, new 
patterns of demand (and new patterns 
of payment and pricing) are beginning 
to emerge.  

What will enable this paradigm shift? 
Structural, cultural, and technological 
constraints remain. The answer to how 
much distributed generation the grid 
can handle and who will pay the losses 
to the industry is hotly contested. 
However, it is clear that a disruptive 
trend has emerged.  

Current state 
 As the installed cost of PV declines 

from $5/watt to $3.5/watt (a 30-
percent decline), the targeted 
addressable market is expected to 
increase by 500 percent, including 
18 U.S. states and 20 million homes.i 

 Hawaii, the US state with the highest 
retail electricity prices, has seen solar 
rooftop installations surge to the 
point that the local utility company 
placed a moratorium on new grid 
connections due alleged concerns 
over system stability. This has pitted 

the local utility against solar 
developers in the state and is a 
battle that is bound to replay around 
the country as installations increase.ii 

 The California System Operator 
(CAISO) estimates that scheduled 
curtailment will be necessary as 
renewable energy generation 
increases beyond 33% of load.iii 
Deploying additional flexibility 
options can greatly improve the 
management of renewables and 
decrease curtailment needs.   

 The California legislature passed a 
law in 2013 (AB327) that removes the 
limits of customer-owned renewable 
energy generation and allows utilities 
to charge a fixed charge of up to 
$10 to residential customers, helping 
utilities recoup the costs necessary to 
support growing amounts of 
renewable energy.  

 In Germany, 51% of all installed 
capacity is owned by individuals. This 
is largely a result of the dramatic 
growth of solar rooftops and also of 
co-op models that have allowed 
community members, farmers and 
others to collectively own wind and 
solar projects.  

Questions for analysis 
1. How will pricing for distribution 

services evolve? 
2. Will the new pricing mechanisms 

impact the attractiveness and 
competitiveness of distributed 
energy? 

3. Will distribution services become 
local services rather than integrated 
utility services?  
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i EEI. (2013). Disruptive Challenges : Financial Implications and Strategic Responses to a Changing Retail 
Electric Business. 
ii Chediak, M., Martin, C., & Wells, K. (2014). Utilities Feeling Rooftop Solar Heat Start Fighting Back. 
Bloomberg News. Retrieved from http://www.bloomberg.com/news/2013-12-26/utilities-feeling-rooftop-
solar-heat-start-fighting-back.html 
iii E3 (2013). Renewable Energy + Flexibility (REFLEX) Results. 
https://ethree.com/documents/E3_REFLEX_CAISO_2013-12-31_FINAL.pdf 



 FACILITATING THE ACTIVE ROLE OF  
CUSTOMERS IN THE ELECTRICITY SECTOR 

 

 

Customer Mana gement Overview 
Number of Customers 

U.S.: A p p rox. 126 m n r esi d e nti a l; 19 m n 
c o m m e rc i a l a n d  in d ustri a l 

EU: A p p rox. 211 m n r esi d e nti a l; 33 m n 
c o m m e rc i a l a n d  in d ustri a l 

 
Annual Revenues 

U.S.: $164 b n r esi d e nti a l; $200 b n 
c o m m e rc i a l a n d  in d ustri a l 

EU: €111 b n r esi d e nti a l; €182 b n 
           c o m m e r c i a l a n d  in d ustri a l 

 
Key Players 

U.S.: In c u m b e nt utiliti es, ES C O s (in c lu d in g 
A m e resc o , C o nst e ll a tio n , Sc hn e i d e r 
El e c tri c , M e trus, N O RES C O ), e n e rg y 
e ffi c i e n c y a n d c usto m e r inform a tio n 
pro v i d e rs (in c lu d in g O p o w e r, En e rN O C , 
Silv e r Sprin g N e tw orks), c o m p e titiv e  
re t a il e l e c tri c  pro v i d e rs, d istri b ut e d 
g e n e r a tio n c o m p a n i es (e . g ., So l a r C ity), 
g o v e rn m e nt a n d th ird-p a rty e ffi c i e n c y 
pro gr a m o p e r a tors (e . g ., En e rg y Trust o f 
O re g o n) 

EU: In c u m b e nt utiliti es, c o m p e titiv e  r e t a il 
e l e c tri c  pro v id e rs 

 

Overview 
Until r e c e ntly , e l e c tri c ity gri ds s e l d o m 
c o m m un i c a t e d  w ith c usto m e rs. 
C usto m e rs c o nt a c t e d  th e ir lo c a l utility , 
c o nn e c t e d  to th e  gri d , use d lo w c ost , 
r e li a b l e  e l e c tri c ity a t a ny tim e , a n d  
r e c e iv e d r e l a tiv e ly sim p l e  m o nth ly 
st a t e m e nts fro m th e ir re g u l a t e d  su p p li e r. 
Th e y h a v e  b e e n un a w a r e  th a t th e ir 
us a g e  p a tt e rns im p ose  extr a  c osts o n 
th e  syst e m b y r e q u irin g m or e  exp e nsiv e  
p l a nts to o p e r a t e  a n d m or e  b a c ku p to 
b e  b u ilt , a n d  th e y h a v e  r a r e ly h a d  a n 
in c e ntiv e  to a v o i d th ose  c osts. As a  
r e su lt th e y h a v e  d o n e  littl e  to a d just th e ir 
d e m a n d e v e n th o u g h it m i g ht c ost 
th e m r e m a rk a b ly littl e  to d o so . Th e  
s a m e  e a s e  o f us e , un iform p ri c in g , a n d  
l a c k o f in f orm a tio n o n b oth th e ir c osts 
a n d im p a c t h a v e  l e d c usto m e rs to m iss 
a  r a n g e  o f e n e rg y e ffi c i e n c y 
o p p ortun iti e s th a t w o u l d , a g a in , 
im p ro v e  o v e r a ll syst e m e ffi c i e n c y . 

W ith a b un d a nt fl exi b l e  g e n e r a tio n o n 
h a n d a n d r e l a tiv e ly sk e t c hy d a t a  o n th e  
a v a il a b ility a n d  c ost o f c usto m e r 
fl exi b ility , th e  a d m in istr a tiv e  c ost a n d 
e ff ort to d a t e  o f a c c e ssin g th is fl exi b ility 
h a s p ro b a b ly b e e n gr e a t e r th a n its 
p o t e nti a l v a lu e . N o w , h o w e v e r, s e v e r a l 
f or c e s a r e  c o nv e rg in g to c h a n g e  th e  
v a lu e  e q u a tio n a n d a r e  lik e ly to d riv e  a  
m a jor c h a n g e  in th e  w a y c usto m e rs 
v a lu e  th e ir e n e rg y us e  a n d int e r a c t w ith 
th e  e n e rg y syst e m: 

1. Th e  fl exi b ility th a t c usto m e rs c a n 
o ff e r is b e c o m in g m ore  v a lu a b l e  

d u e  to th e  in c r e a se  in lo w c a rb o n , 
l e ss fl exi b l e  g e n e r a tio n . 

2. A d v a n c e s in m e t e rin g , in form a tio n 
t e c hn o lo g y , c o m m un i c a tio ns, a n d  
syst e ms m a n a g e m e nt h a v e  
im p ro v e d b oth th e  q u a lity o f 
in f orm a tio n a v a il a b l e  a n d th e  a b ility 
to us e  th is d a t a  in p ri c in g fl exi b ility 
a n d in c e ntiv izin g c usto m e rs to 
p ro v i d e  fl exi b ility a n d b illin g f or 
se rv i c es. 

3. C usto m e r-f a c in g t e c hn o lo g y , su c h 
a s ro o fto p  so l a r, p lu g-in e l e c tri c  
v e h i c l e s, in-h o m e  c o g e n e r a tio n o f 
h e a t a n d  e l e c tri c ity , a n d  e l e c tri c ity 
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stor a g e , is in c r e a sin g th e  o p p ortun ity 
f or c o nsu m e rs to p a rti c i p a t e  a n d 
inv est in b oth g e n e r a tio n a n d 
fl exi b ility , c r e a tin g gr e a t e r p o t e nti a l 
b e n e fits to b e  sh a r e d b e tw e e n 
c o nsu m e rs a n d e l e c tri c ity su p p li e rs. 

4. Re t a il c o m p e titio n in so m e 
jurisd i c tio ns is c h a n g in g th e  
r e l a tio nsh i p b e tw e e n c o nsu m e rs a n d 
su p p li e rs, p a rti c u l a rly w ith th e  
gro w in g p ot e nti a l f or inn o v a tiv e  
c o m p e titors to in c u m b e nt su p p li e rs. 

5. As w e  a r e  f a c e d w ith a  tr a nsitio n 
fro m a  f ossil fu e l-b a se d g e n e r a tio n 
syst e m to a  r e n e w a b l e  o n e , a ll 
d e m a n d-si d e  se rv i c es (in c lu d in g 
e n e rg y e ffi c i e n c y , lo a d-sh iftin g , a n d  
stor a g e ) w ill b e c o m e r e l a tiv e ly m or e  
a ttr a c tiv e  a s a  w a y o f r e d u c in g th e  
to t a l syst e m b u il d n e c ess a ry f or th a t 
tr a nsitio n . 
 

Th ese  c h a n g es h a v e  a  p ot e nti a l im p a c t 
f a r b e yo n d fl exi b ility , a s th e  n e w 
b usin ess m o d e ls f or r e t a il a n d th e  
gr e a t e r p o t e nti a l inv estm e nt 
o p p ortun iti es o n th e  c o nsu m e r sid e  m a y 
b rin g o p p ortun iti es f or m or e  inn o v a tiv e  
e n e rg y su p p ly se rv i c es, in c lu d in g 
fin a n c in g , e n e rg y m a n a g e m e nt ,  a n d  
c usto m e r a g gr e g a tio n m o d e ls th a t 
c o u ld c h a n g e  th e  e c o n o m i cs f or 
e n e rg y e ffi c i e n c y inv estm e nt a s w e ll a s 
fl exi b ility .  

But a  n ot e  o f c a utio n is w a rr a nt e d : Th is 
tr a nsitio n w ill n ot b e  a uto m a ti c . In th e  
1990s, C a lif orn i a  d e r e g u l a t e d  e n e rg y 
e ffi c i e n c y se rv i c es o n th e  th e ory th a t 
p riv a t e  c o m p a n i es w o u ld st e p  in to 
fin a n c e  e ffi c i e n c y im p ro v e m e nts; 
inst e a d , inv estm e nt a n d e n e rg y s a v in gs 

d e c lin e d .i C a r e fu l p o li c y d esi g n a n d 
c o ntinu e d p u b li c  su p p ort a n d g u i d a n c e  
w ill b e  n e e d e d a s th e  c urr e nt m o d e l o f 
utility p ro v isio n o f e ffi c i e n c y a n d 
d e m a n d r e sp o nse  g iv es w a y to a  m or e  
c o m p e titiv e , d e c e ntr a lize d  m o d e l. 
 

Current state 
1. D e m a n d-si d e  m a n a g e m e nt 

p ro gr a ms h a v e  gro w n in th e  U.S. in 
r e c e nt y e a rs. Pro gr a m a d m in istr a tors 
sp e nt $6.1 b illio n o n e l e c tri c  
d e m a n d-si d e  m a n a g e m e nt 
p ro gr a ms in 2012, in c lu d in g $1.1 
b illio n f or d e m a n d r esp o nse  a n d $5 
b illio n f or e n e rg y e ffi c i e n c y . ii  

2. D e m a n d r e sp o nse  — d e m a n d 
r e d u c tio n or sh iftin g d urin g p e a k 
tim es to b e tt e r m e e t syst e m n e e ds 
a n d r e d u c e  c ost — h a s b e e n a  
c o n c e rt e d  a r e a  o f p o li c y 
d e v e lo p m e nt for o v e r tw o d e c a d es. 
D e m a n d r e sp o nse  h a s gro w n in th e  
U.S., esp e c i a lly a m o n g l a rg e  
in d ustri a l a n d c o m m e rc i a l 
c usto m e rs, b ut r esi d e nti a l a d o p tio n 
h a s b e e n slo w e r. D e m a n d r esp o nse  
in Euro p e  h a s h a d  a  slo w e r st a rt.iii 

3. Sm a rt m e t e r p e n e tr a tio n , a  k e y 
e n a b l e r o f d e m a n d m a n a g e m e nt 
p ro gr a ms, rose  fro m 8.7% 
p e n e tr a tio n in th e  U.S. to 22.9% 
b e tw e e n 2009 a n d 2011, b ut th a t 
gro wth h a s b e e n c o n c e ntr a t e d  in a  
f e w st a t es a n d p e n e tr a tio n is lo w 
a c ross m u c h o f th e  c o untry .iv 

4. O pt-in v a ri a b l e  p e a k p ri c in g is 
b e c o m in g m or e  p o p u l a r a c ross th e  
U.S. Ho w e v e r, a c tu a l o p tin g in h a s 
b e e n lim it e d , a n d h i g h a d o p tio n 
l e v e ls p ro b a b ly r e q u ir e  a  sh ift to a n 
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o p t-o ut m o d e l, w h i c h p oses a  
c o nsu m e r a c c e p t a n c e  c h a ll e n g e . 

5. FER C  h a s issu e d a  se ri es o f ord e rs to 
e n a b l e  d e m a n d-si d e  r eso ur c es to 
p a rti c i p a t e  m or e  e a sily in w h o l es a l e  
e n e rg y m a rk e ts, in c lu d in g d e m a n d 
r esp o nse  ( O rd e r 745) a n d fr e q u e n c y 
r e g u l a tio n ( O rd e r 755). F o llo w in g 
e a rli e r FERC  ord e rs, b o th IS O  N e w 
En g l a n d a n d PJM a llo w e n e rg y 
e ffi c i e n c y r eso ur c es to p a rti c i p a t e  in 
f orw a rd c a p a c ity m a rk e ts. 

6. Re t a il c o m p e titio n is gro w in g in b oth 
Euro p e  a n d th e  U.S. 

7. Se v e r a l n e w b usin ess m o d e ls h a v e  
e m e rg e d to a g gr e g a t e  a n d fin a n c e  
d e m a n d-si d e  r eso urc es, in c lu d in g 
ro o fto p  so l a r l e a sin g (e . g ., So l a r C ity) 
a n d d e m a n d r esp o ns e  (e . g ., 
En e rN O C ). O th e r c o m p a n i es a r e  
usin g sm a rt m e t e r d a t a  to d riv e  
e ffi c i e n c y im p ro v e m e nts, thro u g h 
b e h a v ior a l p ro gr a ms f or utility 
c usto m e rs ( e . g ., O p o w e r) or a s a  
se rv i c e  to b u il d in g o w n e rs (e . g ., 
FirstFu e l). 

8. En e rg y se rv i c e  c o m p a n i es (ES C O s) 
h a v e  m a d e  p ro gr ess in r e m o v in g 
in form a tio n a l, t e c hn i c a l a n d 
fin a n c i a l b a rri e rs to m or e  e ffi c i e nt 
e l e c tri c ity c o nsu m ptio n , th o u g h th e ir 
m o d e l o f p e rf orm a n c e  c o ntr a c tin g 
h a s b e e n m or e  su c c essfu l in th e  

p u b li c  a n d institutio n a l se c tors th a n 
in oth e rs. N e w v a ri a nts o n th e  ES C O  
m o d e l (e . g ., e n e rg y se rv i c es 
a gr e e m e nts) th a t t a rg e t o th e r 
se c tors c o ntinu e  to e m e rg e  b ut 
h a v e  n ot y e t a tt a in e d l a rg e  sc a l e . 

9. A c c ord in g to a  2009 FER C  stu d y , in 
a n a g gr essiv e  b ut a c h i e v a b l e  
sc e n a rio , d e m a n d r esp o nse  
c a p a c ity c o u ld r e a c h 138 G W b y 
2019, w h i c h is th e  e q u iv a l e nt o f 
ro u g h ly 1,840 p e a kin g p l a nts ( a t 75 
M W e a c h).v 

 

Questions for Analysis 
1. Ho w c a n e l e c tri c ity m a rk e ts a n d  r a t e  

stru c tur es b est b e  a d a p t e d  to 
a p p ro p ri a t e ly v a lu e  th e  v a ri e d 
d e m a n d-si d e  se rv i c es n e e d e d ? 

2. Ho w w ill se rv i c es in c lu d in g d istri b ut e d  
g e n e r a tio n , stor a g e , e n e rg y 
e ffi c i e n c y , a n d e l e c tri c  v e h i c l e  
in fr a stru c tur e  b e  fin a n c e d , a n d h o w 
w ill th is a ff e c t th e ir c ost? 

3. Wh a t ty p es o f c o m p a n i es a r e  b est 
p l a c e d to d e liv e r th ese  p ro d u c ts 
a n d  se rv i c es? 

4. Wh a t furth e r t e c hn o lo g i c a l 
a d v a n c es a r e  n e e d e d , a n d w h a t 
ro l e  sh o u l d p u b li c  p o li c y p l a y in 
e n c o ur a g in g th e ir d e v e lo p m e nt?

 

                                                 

i M a rtin ez S, W a n g D , C h o u J. 2010. C a liforn i a  Restores its En e rg y Effi c i e n c y Le a d e rsh i p: Sm a rt Po li c i es 
Pro v i d e  En orm o us Ec o n o m i c  a n d Env iro n m e nt a l Be n e fits. N a tur a l Reso urc es D e f e ns e  C o un c il. 
ii C o nsortiu m for En e rg y Effi c i e n c y (2014). 2013 St a t e  o f th e  Effi c i e n c y Pro gr a m In d ustry . 
iii St. Jo hn J. 2013. Euro p e ’s N e w M o d e ls for D e m a n d Resp o nse . G r e e nt e c h M e d i a  [Int e rn e t]. A v a il a b l e  
fro m: htt p :/ / w w w . g re e nt e c h m e d i a . c o m / a rti c l es/re a d / e uro p es-n e w-m o d e ls-for-d e m a n d-resp o nse  
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iv F e d e r a l En e rg y Re g u l a tory C o m m issio n (2012). A ssessm e nt o f D e m a n d Resp o ns e  & A d v a n c e d M e t e rin g . 
La c e y S. 2013. Th e  US Sm a rt M e t e r M a rk e t Is F a r Fro m Sa tur a t e d . G re e nt e c h M e d i a  [Int e rn e t]. A v a il a b l e  
fro m: htt p :/ / w w w . g re e nt e c h m e d i a . c o m / a rti c l es/re a d /sm a rt-m e t e r-p e n e tr a tio n 
v Th e  “ A c h i e v a b l e  P a rti c i p a tio n” sc e n a rio a ssu m es th a t 1) a d v a n c e d m e t e rin g infr a stru c ture  (sm a rt m e t e rs) 
a re  un iv e rs a lly d e p loy e d , 2) d yn a m i c  pri c in g t a riffs w e re  th e  d e f a u lt a n d 3) o th e r DR pro gr a ms su c h a s 
d ire c t lo a d c o ntro l w e re  a v a il a b l e  to th ose  w h o o p t o ut o f d yn a m i c  pri c in g . So urc e : FER C  (2009) A N a tio n a l 
Assessm e nt o f D e m a n d Resp o ns e  Pot e nti a l 
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