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Sy n o p si s

On goin g restructurin g of th e electricity in dustry an d tariff re-regulation  offer a un ique opportun ity for em bed-
din g objectives of en ergy efficien cy an d ren ewables exploitat ion  in  th e n ew structure. Im portan t  resu lts h ave
already been  ach ieved.

Ab st ra ct

A profoun d restructurin g of th e electricity in dustry is un derway in  Italy. Privatisation  of ENEL, th e n ation al, vert i-
cally in tegrated, state own ed electricity u tility, is p lan n ed to start  in  1997, an d a fin al decision  about th e degree of
vert ical an d h orizon tal in tegration  is expected sh ortly. A Regulatory Auth ority h as been  created for th e first  t im e,
a n ew price regulation  m ech an ism  (price-cap) will be adopted, an d n ew con cession s an d con tracts will be issued.
Mun icipal u tilit ies are also un dergoin g ch an ges in  own ersh ip  an d a stron g debate is un derway as to th e price to
be paid  to IPPs. 

No on e yet  kn ows in  detail wh at th e fu ture structure will look like or h ow lon g th e evolu tion  from  th e presen t
structure will take. In  th is paper, we rely on  em ergin g tren ds to speculate on  som e of th e possible tran sit ion  an d
en d-states for th is evolu tion . We first  con sider wh eth er addit ion al prom otion  of en ergy efficien cy an d ren ewable
en ergy would be warran ted in  an y of th ese states. We th en  describe th e in cen tives an d disin cen tives for en ergy
efficien cy an d ren ewable en ergy program s th at  would be created in  each  of th ese states. Fin ally on  th e basis of
th ese con sideration s we propose, wh ere appropriate, addit ion al public policies to prom ote en ergy efficien cy an d
ren ewable en ergy developm en t in  th e evolvin g Italian  power sector.

In t ro d u ct io n

A profoun d restructurin g of th e electricity in dustry is un derway in  Italy. Privatisation  of ENEL, th e n ation al, vert i-
cally in tegrated, state own ed electric u tility, is p lan n ed to start  in  1997, an d a fin al decision  about th e degree of
vert ical an d h orizon tal in tegration  is expected sh ortly. A Regulatory Auth ority (“Autorità per l’en ergia elet trica ed
il gas”) h as been  created for th e first  t im e, a n ew price regulation  m ech an ism  (price-cap) will be adopted, an d n ew
con cession s an d con tracts will be issued. Mun icipal u tilit ies are also un dergoin g ch an ges in  own ersh ip  an d a
stron g debate is un derway on  th e price to be paid  to IPPs. No on e yet  kn ows wh at th e fu ture structure will look
like in  detail or h ow lon g th e evolu tion  from  th e presen t structure will take. A key con cern  for th ose in terested in
curbin g em ission s of green h ouse gasses is th e com patibility of th e n ew structure with  efforts to in crease en d use
en ergy efficien cy an d th e exploitat ion  of ren ewable en ergy resources.

In  th e first  part  of th e paper we exam in e th e curren t system  of own ersh ip , organ isation , an d con trol of th e Italian
electricity sector. We follow with  a descrip tion  of th e ch an ges to th is system  th at  h ave already occurred or are
expected to occur in  th e n ear fu ture. On  th e basis of th ese con sideration s we discuss th ree elem en ts of an  in te-
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grated strategy to en courage en d use en ergy efficien cy an d th e exploitat ion  of ren ewable en ergy resources: (1) th e
accom m odation  of en ergy efficien cy with in  th e proposed price-cap  system  of rate regulation ; (2) th e in clusion  of
least-cost  p lan n in g prin cip les in  th e in corporation  of electricity d istribu tion  fran ch ises; an d (3) th e use of exist in g
electricity taxes to support  th e developm en t of a m ore com petit ive en ergy-efficien cy an d ren ewable en ergy in dus-
try. We develop th e th ree argum en ts in depen den tly because th ey rely on  differen t (bu t n ot m utually exclusive)
assum ption s regardin g th e fu ture Italian  electricity system . As such  it  would be possible to pursue a sin gular
im plem en tation  of an y on e elem en t. However, we believe th ey can  an d sh ould  be design ed to rein force on e
an oth er as part  of an  in tegrated strategy.

1 . Th e  Rest ru ct u rin g  Pro cess in  It a ly : m a in  Fea t u res a n d  
D i f f eren ces w i t h  Resp ect  t o  Ot h er EU Co u n t ries

1 .1 . Cu r ren t  St a t u s a n d  Org a n isa t io n  o f  t h e  It a l ia n  Po w er Sect o r 

Sin ce th e m ergin g/n ation alisation  of a oligopolist ic cartel in  1962, ENEL h as h ad th e alm ost exclusive righ t to
operate in  th e power sector. Oth er com pan ies allowed in  th e m arket were m un icipal com pan ies, gen erators con -
sum in g at  least  70% of produced electricity (au togen erators) an d m in or private com pan ies (<15 GWh /y).
Th e first  im portan t  reform  occurred in  1991, wh en  Law 9 im posed on  ENEL th e du ty to buy th e power produced
by IPPs, subject  to qualification . Bill 6/92 establish ed th e price to be paid  by ENEL to IPPs, sett in g a m in im um  lev-
el equal to lon g run  avoided costs for ENEL, based on  a h ypoth etical com bin ed cycle p lan t , p lus an  in cen tive dif-
feren tiated accordin g to th e type of gen eration  facility: cogen eration  (over a certain  overall efficien cy th resh old),
waste in cin eration , ren ewables (Fon ti Rin n ovabili e Assim ilateor FRA).

Th e largest  sh are of electricity gen eration  is due to ENEL (80%), followed by au toproducers an d IPPs (15%),
Mun icipal u tilit ies (4%), an d m in or private com pan ies (less th an  1%). Som eth in g less th an  93% of en ergy is d is-
tribu ted by ENEL, 7% by Mun icipal u tilit ies, an d 0,2% by m in or private com pan ies. Con sider also th at  im ports
accoun t for aroun d 15% of total con sum ption , sourced m ain ly from  Fran ce an d Switzerlan d. In  1994 th e fuel m ix
of ENEL gen eration  was rough ly: 19% h ydro, 8% coal, 12% gas, 58% oil (Italy sh ows th e largest  production  of
electricity from  oil in  Europe: 113 TWh  in  1993, com pared with  24 in  UK an d 10 in  Germ an y), 4% geoth erm al &
oth er Ren ewables.

1 .2 . Cu r ren t  Ta ri f f  Reg u la t io n

Presen tly for each  custom er group, th e tariff structure is un iform  th rough out th e coun try irrespective of geo-
graph ic area an d distribu tion  com pan y (ENEL or m un icipal/ local com pan ies). Th e Italian  rate sett in g system  h as
till n ow been  overseen  by th e Min istry for In dustry in  th e form  of a loose cost-p lus regulation , bu t th e rat ion ale
for rate sett in g h as n ever been  com pletely m ade explicit , an d beyon d recovery of costs also oth er objectives of
social policy an d in flat ion  con trol h ave been  pursued.

Th e total bill to custom ers is com posed of a n um ber of elem en ts:
(a) a tariff (“tarif fa en ergia”) m ade up of two com pon en ts: a m on th ly fixed com pon en t (“quota fissa m en sile”) cor-
related with  th e m axim um  power dem an d set  for th e specific con tract  type (L/kW), an d a variable com pon en t
correlated with  th e en ergy con sum ption  (L/kWh ), called  en ergy price (“prezzo dell’en ergia”);
(b) a d ist in ct  ch arge also correlated with  th e en ergy con sum ption  (“sovrap prezzo term ico”, L/kWh )
(c) tax reven ues to n ation al, m un icipal an d coun ty (provin cie) level (L/kWh )
(d) value added tax on  top  of everyth in g.

Th e tariff (a) is m ean t to rem un erate fixed costs, wh ile elem en t (b) is m ean t to cover variable costs, th at  is fuel
costs, an d electric en ergy acquired from  oth er com pan ies/gen erators. In  fact  for som e custom ers, in cludin g
h ouseh olds, besides th e fuel com pon en t proper (sovrapprezzo ordin ario) th e sovrap prezzo term ico(b) in cludes a col-
lection  of oth erwise un related surch arges: sov rap prezzo n uov i im pian ti, m aggiorazion e straordin aria sovrapprezzo,
m aggiori im poste d i fabbricazion e sugli oli com bustibili. Of part icu lar in terest  h ere is th e sovrapprezzo n uov i im pian ti, a
sm all surch arge (L/kWh ) used to pay for th e in cen tives given  to IPPs for en ergy produced from  ren ewables,
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cogen eration  an d waste in cin eration  (Fon ti Rin n ovabili e Assim ilateor FRA) for th e first  8 years of production , as
establish ed in  th e bill CIP 6/92.
Th e surch arge for fun din g in cen tive paym en ts to en ergy produced th rough  cogen eration  an d ren ewables is on e
of th e key elem en ts of th e presen t debate. Sin ce 1992, th e greater n um ber of p lan ts realized after approval in  th e
specific graduatoria establish ed by ENEL with  state oversigh t h ave been  large in dustrial cogen eration  p lan ts, with
on ly a few gen eration  p lan ts based on  ren ewables (m ain ly biom ass an d win d: 20 MW of win d turbin es in stalled
in 1995-96). Large cogen eration  p lan ts started  first  an d grew faster, th us absorbin g m uch  of th e fun ds available.
More recen tly m an y projects for ren ewables exploitat ion  h ave been  presen ted (aroun d 700 MW win d an d 1200
biom ass h ave been  in cluded in  th e graduatoria at  Jun e 95). But at  th e en d of 1995 th e fun d sh owed a deficit  of
280 billion  lire (147 m illion  ECU), an d ENEL declared its un willin gn ess to an ticipate m on ey to IPPs. In  Ju ly an d
Novem ber 1996 th e govern m en t establish ed by law th at  on ly th ose p lan ts already in cluded in  th e gradu atoria1 in
Jun e 1995 would be gran ted th e in cen tives, if bu ilt  with in  a certain  t im e h orizon . At th e sam e t im e th e surch arge
h as been  in creased (see Table 1.1), bu t  at  presen t it’s un clear h ow m an y MW from  ren ewables will be really
in stalled , if th e fun d will reach  a balan ce an d if th is level of fun din g will be sufficien t  for an y furth er develop-
m en t.

Table 1.1. Surch arge on  kW h  sold  for fun din g cogen eration  an d ren ew ables

April 92 from  Ju ly 96 from  Ju ly 96
(Lire ‘92/kWh ) (Lire ‘97/kWh ) (ECU‘97/100 kWh )

low voltage custom er 0,7 3,2 0,168
m edium  voltage custom er 0,5 2,7 0,142
h igh  voltage custom er 0,4 2,3 0,121

Th ree features of th e presen t tariff system  are worth y of n ote sin ce th ey differen tiate th e Italian  situation  from
th at of oth er European  coun tries an d/or h ave an  effect  on  con servation  program s an d ren ewable exploitat ion :
(1) th e accepted prin cip le of tariff un iform ity over th e wh ole territory
(2) th e price of kWh  is stron gly progressive with  con sum ption  for dom estic custom ers
(3) th e at tem pt to set  tariffs accordin g to m argin al costs at  least  for large custom ers th rough  t im e of use tariffs.

Th e prin cip le of tariff un iform ity for electric en ergy (bu t n ot for gas or oth er fuels) was stated, th ough  with  oppo-
sit ion , in  law 481 of 1995. If th is decision  to m ain tain  un iform  tariffs proves con clusive th is m igh t in crease th e
com plexity of th e m ech an ism s required to reward u tilit ies for DSM program m es.

Th e price of kWh  to h ouseh old  custom ers with  a con tract  with  power lim it  at  3 kW is h igh ly progressive with
con sum ption , as sh own  in  Figure 1.1. Th e gen eral ch aracterist ics of th is con tract  establish ed in  1974, h ave lead to
its uptake by 90% of h ouseh old  custom ers. Th is h as probably h ad th e effect  of lim itin g th e total power dem an d
of th e dom estic sector (virtually n o cen tral electric h eatin g is in  p lace). Th e tariff based on  n igh t/day prices for
en ergy is available on ly for a power of 6 kW or m ore an d due to th e h igh  level of th e quota fissa(32000 to 51000
L/m on th ) an d is econ om ically at tractive on ly for very h igh  con sum ption  levels. In  Decem ber 1993, as a part  of a
price in crease requested by ENEL in  order to “preserve fin an cial an d econ om ic balan ce”, an d backed also by th e
Govern m en t in  order to facilitate ENEL’s privatisation , th e structure becam e even  m ore progressive. However
sin ce custom ers h ave n ot been  in form ed of th e con siderable fin an cial savin gs to be m ade by lowerin g con sum p-
tion  levels, th e large poten tial for en ergy savin gs h as been  lit t le exploited .

In dustrial custom ers (>50 kV an d 500 kW) h ave access to a ‘t im e of use’ tariff (based on  four t im e blocks), wh ich
rough ly reflects m argin al costs. In  1993, 68 TWh , or m ore th an  70% of en ergy sold  to th e in dustrial sector was
delivered th rough  ‘t im e of use’ con tracts. Tariffs for oth er custom er classes are, in  prin cip le, based on  average
costs.

Taxation  is a relat ively im portan t  com pon en t of th e overall price of en ergy. For exam ple for h ouseh old  custom ers
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with  3 kW con tracts taxation  accoun ts for 15-30% of total expen diture, depen din g on  con sum ption  levels. Th e
average price paid  by differen t custom er classes in  1995 is sh own  in  Table 1.2.

1 .3 . En erg y  Ef f i c i en cy  a n d  En v iro n m en t a l  Pro t ect io n

ENEL h as im plem en ted som e DSM program s in  th e past  (solar h ot water pan els in  83-86, power factor correction
in  79-92, h eat  pum ps in  89-92, CFLs in  1990. In  m ost cases, from  th e few data m ade available from  ENEL, pro-
gram s appear to be cost  effective, wh en  cost  of con served en ergy is com pared with  avoided costs. No explicit
m en tion  to n ew DSM program s was m ade in  th e in vestm en t p lan  approved in  1994. In  th e latest  “Con tratto d i
Program m a”, wh ich  regulates th e State con cession  to ENEL, th e u tility is required to in vest  10 BL/year in  in for-
m ation  cam paign s on  efficien t  use of en ergy, th at  is 0,03% of total reven ues (in  th e order of 35000 BL/year). 

In  1994 ENEL presen ted a scen ario for th e evolu tion  of th e system  up to 2010 (G. Carta et  al. 1994 ) wh ere th e
capacity n eeded in  2010 was forecasted to be 73 GW, a rough ly 50% in crease on  presen t capacity. Accordin g to
th is scen ario, if n o n uclear p lan ts are bu ilt , CO2 em ission s produced by th e electricity sector will grow by 48%
(reach in g 215 Mt/year) in  th e years 2000 to 2010. ENEL proposes th at  th is in crease in  em ission s could  be lim ited
to 40% if 4 GW of n uclear could  be gradually com m ission ed start in g in  2005. In  1990 th e con tribu tion  of th e

Figure 1.1. Structure of prices for dom estic custom ers, before an d after Decem ber 1993.

Table 1.2. Average prices for d ifferen t custom er classes

L/kWh ECU/100kWh

h ouseh old  custom ers 216,1 11,37
extern al public ligh tin g 174,0 9,16
n on  h ouseh old  < 30 kW 273,1 14,37
n on  h ouseh old  30 kW∏500 kW 180,3 9,49
n on  h ouseh old  > 500 kW 111,6 5,87
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electricity sector to total CO2 em ission s was 30% (120 of 413 Mt). Not surprisin gly in  con clusion  th e report  states
th at  «Such  projection s are stron gly divergin g from  th e th eoretical “CO2 stabilisation ” target  at  th e 1990 level, an d
sh ow th at  for Italy th is is un realist ic.»

2 . Rest ru ct u rin g  D ev elo p m en t s. St ep s Alrea d y  Ach iev ed  in  t h e
D irect io n  o f  En erg y  Ef f i c i en cy  a n d  Ren ew a b les Ex p lo i t a t io n

Th e followin g laws an d docum en ts are sh apin g th e n ew “operation al en viron m en t” for th e electricity in dustry in
Italy:
•  in  Ju ly ‘92 ENEL becam e a Ltd  com pan y (Law 359/92) alth ough  curren tly th e sole sh areh older is th e Treasury

Min istry. Privatisation , even  if lon g an n oun ced will n ot  take p lace un til th e lin es of th e reform  are establish ed.
Som e m un icipal u tilit ies are also to be privatised, in  part icu lar th e process is advan ced for AEM Milan o, an d
ACEA Rom a. 

•  Law 481 issued in  Novem ber 1995 h as created for th e first  t im e in  Italy a Regulatory Auth ority for en ergy (-
Autorità per l’En ergia Elettrica ed il Gas), an d ch osen  a price-cap  form ula as th e basis for th e n ew tariff regulation  

•  in  Decem ber 1995 a con cession  was gran ted to ENEL for th e n ext 40 years
•  a n ew Con trat to d i Program m aexpected soon , is to defin e m ore precisely th e objectives an d duties of th e com pa-

n ies gran ted th e con cession s. Th e Min istry for th e En viron m en t h opes th at  th e con cession s will in clude DSM
obligation s.

•  a com m ission  (Com m ission e Carpi) set  up  by th e Min istry for In dustry publish ed in  Jan uary ‘97 draft  gu idelin es
for th e restructurin g of th e electricity in dustry

Followin g we briefly sum m arise th ese developin g tren ds with  an  em ph asis on  curren t status an d areas of un cer-
tain ty, an d on  th e effects for fu ture u tility sector en ergy efficien cy an d ren ewable en ergy policies.

Law 481/95 h as created for th e first  t im e in  Italy a regulatory au th ority for en ergy, in depen den t from  th e Govern -
m en t (m em bers are appoin ted for seven  years), with  adequate fun din g (20 billion  Lire/y, 102 m illion  ECU/y) an d
staff (80 people). Th e presiden t an d th e two m em bers were appoin ted at  th e en d of 1996, an d th e first  public
h earin g with  Con sum er Association s was h eld  on  11th February ‘97. Th eir powers ran ge from  advise to th e gov-
ern m en t on  th e structure of th e m arket; ren ewal, m odification  or with drawal of con cession s, con trol over quality
of service, custom er protection , an d decision s about tariff structure an d level. Th e reform  of th e tariffs accordin g
to a price-cap  m ech an ism  will be th e first  task for th e Regulatory Auth ority, an d th e Govern m en t is expectin g th is
task to be perform ed by Jun e 97, pen din g a n ew tariff in crease of 1,5% requested by ENEL.

Th e draft  of th e law approved by th e Sen ate in  April 1995 declared as its m ain  objectives: quality of th e service
an d low costs to in dividual custom ers; reason able profits to n ew sh areh olders; reven ue m axim isation  to th e State
from  th e sale of th e u tility. It  also ch ose a n ew tariff m akin g m ech an ism  (price-cap) to foster in creased econ om ic
efficien cy. Oth er societal goals, such  as en viron m en tal protection  or efficien t  resource use were n ot even  m en -
tion ed in  th e draft .

We (Eto an d Paglian o) after evaluation  con cluded th at  th e draft  provided a n um ber of d isin cen tives for en ergy
efficien cy an d en viron m en tal protection . Th erefore we prepared a series of am en dm en ts to be presen ted durin g a
sem in ar h eld  in  th e Parliam en t House in  May 1995, in  th e presen ce of th e Min istry of In dustry A. Clò, an d repre-
sen tatives of several Polit ical Part ies. Durin g th e followin g m on th s th e secon d bran ch  of th e Parliam en t (Cam era)
approved 4 of th e proposed am en dm en ts. Especially im portan t  is th e in clusion , detailed  in  Art . 1, of en viron m en -
tal objectives am on g th e goals/du ties of th e Auth ority an d of th e n ew tariff regulation : “Th e tariff m akin g m ech a-
n ism  m ust h arm on ise th e econ om ic goals of Utilit ies w ith  th e gen eral societal objectives of en v iron m en tal protection  an d
efficien t  use of resources”.As a first  im plem en tation  of th is prin cip le th e n ew version  of th e law con tain s a
price-cap  form ula m odified  accordin g to our suggestion s. Un der th e n ew form ula, u tility in vestm en ts in  DSM
activit ies can  be recovered th rough  th e tariffs.

Th e resu lt in g m ech an ism , wh ich  will be applied  both  to electric en ergy  & gasan d to telecom m u n ication s, can  be
sum m arised with  th e followin g price-cap  form ula wh ere:
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Pt = Pt-1 × (1 + %ch an geinCPI -X) + Z

Pt = an  in dex of m axim um  prices or tariff to captive custom ers in  year t  (th e law defin es tariffs as “th e m axim um
un itary price of services, at  th e n et  of taxes” an d does n ot specify if th is defin it ion  h as to be referred to a basket of
goods, at  every custom er class un itary price, or else...)
Pt-1 = an  in dex of u tility prices or tariff at  year t-1
CPI = a specified  in flat ion  in dex such  as th e Con sum er Price In dex (param eter)
X = an  assum ed rate of productivity im provem en t (param eter)
Z = Z factor n ot subject  to in dicization
Th e Z factor h as to take in to accoun t th e followin g elem en ts: 
(a) ch an ge in  th e quality of service with  respect  to stan dards establish ed over a period of at  least  3 years
(b) adjustm en t for un foreseen  even ts beyon d th e m an agem en t’s con trol
(c) costs in curred for th e im plem en tation  of program s for th e con trol an d m an agem en t of dem an d, th rough  effi-
cien t  use of resources (wh at we will call in  th e followin g DSM com pon en t of price-cap)

Th e law dist in guish es two procedures by wh ich  tariffs are updated to cover respectively two sets of cost  elem en ts.
With  respect  to ch an ges in  th e cost  of fossil fuels an d electric en ergy bough t from  abroad or from  n ation al IPPs
tariffs will be updated au tom atically, based on  criteria set  by th e au th ority an d correlated to m arket tren ds. For
th e rem ain in g costs th e u tilit ies u tilit ies will prepare a proposal for updatin g th e tariff every year before Septem -
ber 30 on  th e basis of in flat ion  (CPI) an d productivity in creases (X), an d in  con sideration  of ch an ges to quality of
service, un foreseable even ts an d en ergy efficien cy program s. Th e value of th e param eters CPI an d X are deter-
m in ed by th e Auth ority.. Th e Auth ority will reply to th e proposal with in  60 days; after wh ich  t im e th e proposal is
to be con sidered au tom atically approved. Th e n ew tariffs will com e in to force on  1st Jan uary of every year.

Even  if n ot  explicit ly stated  in  th e law, we can  th erefore con clude th at  th e price-cap  in dicization  is lim ited to th e
fixed cost  com pon en ts: capital recovery, labour, operation  an d m ain ten an ce, tran sm ission  an d distribu tion , bill-
in g an d m eterin g, wh ile a n um ber of voices are kept ou t of th e cap:
a) ch an ge in  th e quality of service
b) adjustm en t for un foreseen  even ts beyon d th e m an agem en t’s con trol
c) costs in curred for th e im plem en tation  of DSM program s
d) fossil fuel costs
e) electric en ergy bough t from  abroad or IPPs.

As with  every price-cap , th is sch em e will prom pt u tilit ies to in crease th e productivity of th e factors un der th e cap ,
even tually sh ift in g costs toward th e elem en ts ou tside th e cap , wh ich  are d irectly passed on  to custom ers th rough
tariffs. Carefu l scru tin y from  th e regulatory au th ority on  th e pruden ce of use of th ese lat ter elem en ts, m ain ly fuel
an d electricity bough t from  oth er gen erators, will be n eeded.

Th e recen tly publish ed report  produced by th e Com m ission e Carpi proposes a possible structure for th e electricity
m arket, design ed to accom m odate for part ial liberalisation  of th e m arket, an d custom er an d en viron m en tal pro-
tection . Th e report  suggests th e establish m en t of two parallel m arkets. 
An  open  m arket, wh ere largest  custom ers, represen tin g about 30% of en ergy sales will progressively be allowed to
ch oose directly from  wh om  to buy. 

A fran ch ised m arket, accoun tin g for about 70% of sales, m ade up of sm all an d m edium  custom ers. Th ey will con -
tin ue to be served by distribu tion  com pan ies wh ich  will exercise a m on opoly over a geograph ical area. 
Th e co-ordin ation  between  th e th ree m arkets (open , fran ch ised an d ren ewables) will be en sured by th e wh olesale
electricity m arket (M ercato Elettrico all’In grosso or M EI). Th e com m ission  proposes th at  th e MEI sh ould  be operated
by th e com pan y own in g th e tran sm ission  grid  an d exert in g th e dispatch in g fun ction . Th is com pan y sh ould  be
in depen den t from  th e gen eration  an d distribu tion  com pan ies, own ed an d con trolled  by th e state, an d even tually
will own  th e h ydro an d pum pin g p lan ts, in  con sideration  of th eir fun ction  of equilibrium  between  dem an d an d
supply. ENEL sh ould  be tran sform ed in it ially in to a h oldin g com pan y, own in g a n um ber of gen eration  com pan ies
an d on e or m ore distribu tion  an d service com pan ies, (see figure 2.1)
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Am on g th e elem en ts of th e p icture st ill m issin g is a decision  as to wh eth er to m ain tain  th e in cen tive paym en ts to
en ergy gen erated th rough  ren ewables/cogen /waste-to -en ergy (Fon ti Rin n ovabili e Assim ilate, FRA) an d if so at
wh at level. Th e report  of Com m ission e Carpi states m ost im portan tly th at  in cen tives to th ese sources are st ill jus-
t ified  for th eir con tribu tion  to en viron m en tal protection  (locally an d globally), to fuel d iversity, an d to em ploy-
m en t; an d th at  extra-paym en ts to th ese sources sh ould  be collected from  custom ers. Th e previously exist in g ru les
will con tin ue to apply to p lan ts approved un til Jun e 1995 (6° graduatoria). New ru les h ave to be set  for th e fu ture
an d th e report  m akes a n um ber of suggestion s. In cen tives sh ould  be, as in  th e past , proportion al to th e am oun t
of en ergy produced, bu t th e total am oun t of in cen tives per year an d th e sh are for each  source/ tech n ology sh ould
be predeterm in ed; th e selection  of n ew plan ts to be bu ilt  an d un itary th e in cen tive (L/kWh ) will be based on  bid-
din g procedures for each  source/ tech n ology. Th e paym en ts sh ould  be m ade th rough  a fun d, adm in istered by th e
MEI, an d overseen  by th e Auth ority, wh ich  will establish  th e am oun t of th e surch arge to be paid  by custom ers,
with  th e obligation  to keep th e fun d in  balan ce. Plan ts gen eratin g electricity from  FRA sh ould  h ave priority in
th e dispatch in g procedures. 

3 . Sh o u ld  t h ere  b e  Pu b l ic  Po l i c i es f o r En erg y  Ef f i c i en cy  a n d  
Ren ew a b les in  a  Rest ru ct u red  It a l ia n  Po w er Sect o r?

Power sector restructurin g th rough out th e world  is predicated as a m ean s to capture econ om ic efficien cies resu lt-
in g from  price sett in g by m arket forces.. Market-based pricin g, if it  is n ot  un duly affected by abuses of m arket
power or oth er in fluen ces, could  lead to prices closer to th e m argin al cost  of production . Th us, m arket-based pric-
in g would begin  to address an  early rat ion ale for u tility en ergy efficien cy an d ren ewable en ergy program s, wh ich
was th at  regulated prices d id  n ot accurately reflect  th e true m argin al cost  of production , leadin g to in efficien t
production  an d con sum ption  decision s.

Figure 2.1. Structure of th e electricity  in dustry  as proposed in  th e con clusive report  of th e Com m ision e Carpi, Jan uary  1997.
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However, it  seem s un likely th at  power sector restructurin g will, by itself, address th e m yriad addit ion al failu res
th at  p lague en ergy service m arkets. Th ese failu res in clude im perfect  in form ation , wh ich  m an ifests in  th e h igh
tran saction  costs con sum ers face wh en  m akin g en ergy use decision s, as well as extern alit ies (n otably, th ose asso-
ciated with  th e en viron m en tal con sequen ces of electricity gen eration ) th at  are un likely to be reflected in  m arket-
based prices for electricity. Hen ce, we believe th at , despite th e prospects (bu t n ot n ecessarily th e guaran tee of)
im proved allocative efficien cies prom ised by electricity restructurin g, th e con tin u in g presen ce of th ese m arket
failu res is com pellin g justification  for con tin ued govern m en t in terven tion .

As for Italy, eviden ce for th e value of con tin ued policies to prom ote en ergy efficien cy com es from  tech n ical
poten tial studies th at  suggest  substan tial cost-effective en ergy savin gs at  curren t electricity prices. Th e En ergy
Plan  for Th e City of Rom e, com piled in  1994/95 by Am bien te Italia an d th e Fisica Tecn ica Am bien tale group of
Politecn ico Milan o, sh owed th at  30% of electric en ergy could  be saved th rough  m easures wh ose cost  of con served
en ergy is lower th an  th e en ergy price to custom ers of th e dom estic, service an d in dustry sectors.

Tradit ion al rat ion ales for u tility fun din g of en ergy-efficien cy DSM program s h ave in cluded: (1) ratepayer fun din g
is fair because th e “problem s” addressed by th e program s are un ique to electricity use; (2) it  is m ore practical th an
altern ative public-policy respon ses; an d fin ally (3) it  is m ore con sisten t  with  oth er social objectives. We n ow
briefly expan d on  th ese rat ion ales, wh ich  we m ain tain  are un affected by electricity restructurin g.

It’s fair. Th e en viron m en tal con sequen ces of electricity gen eration  are sign ifican t an d electricity con sum ers h ave a
un ique respon sibility for th e con sequen ces of th eir purch ase decision s. Ratepayer fun din g for en ergy-efficien cy
program s, wh ich  are a part ial solu tion  to th ese en viron m en tal problem s, is con sisten t  with  th is respon sibility.
Wh eth er such  program s or ratepayer fun din g of th em  are th e m ost appropriate ways to fu lfil th is respon sibility is
separate from  acceptin g th e basic prin cip le th at  th e pollu ter sh ould  pay.

It’s practical. Because th e existen ce of en viron m en tal extern alit ies in  m an y activit ies is widely accepted, th ere is
substan tial debate about th e appropriaten ess of policies th at  specifically target  th e u tility sector. For exam ple, eco-
n om ic th eory h as been  used to argue th at  a tax levied un iform ly on  all form s of green h ouse gas em ission s accord-
in g to th eir relat ive con tribu tion s offers a m ore efficien t  approach  to address on e sign ifican t en viron m en tal con -
sequen ce of activit ies th at  in clude electricity production . However, to th e exten t th at  such  a tax or even  agree-
m en t th at  th is type of approach  is appropriate is un likely or m ay on ly part ially in tern alise th ese costs in  th e sh ort
term , addit ion al efforts m ay be warran ted because electricity gen eration  is a m ajor con tribu tor to th e problem .

It’s con sisten t  w ith  oth er social objectives. A fin al just ification  for ratepayer-fun ded en ergy-efficien cy program s is
pragm atic: th ese program s prom ote public support  an d acceptan ce for policies th at  rely on  volun taryparticipa-
t ion . From  th e con sum er’s poin t  of view, DSM program s, un like govern m en t product stan dards an d build in g
codes, represen t a n on -coercive approach  to prom otin g en ergy efficien cy. Moreover, th ese program s can  be
design ed to provide a st im ulus to th e private sector th at , in  th e lon g run , m ay decrease th e n eed for th em .

4 . Ch a l len g es f o r Fu t u re  En erg y  Ef f i c i en cy  a n d  Ren ew a b les

In  th e first  an d secon d section s we described h ow th e Italian  power sector is ch an gin g. In  th e th ird  section , we
con sidered th e con tin u in g n eed for en ergy efficien cy an d ren ewable policies. We n ow exam in e th ree issues wh ich
we believe are th e key to th e fu ture developm en t of en ergy efficien cy an d ren ewables exploitat ion .
(1) tax policy an d th e recyclin g of taxes to support  en ergy efficien cy an d ren ewable program s
(2) m odification s to th e price cap  to reduce disin cen tives to u tility DSM
(3) in troduction  of explicit  LCUP/IRP prin cip les in to th e regulation  of d istribu tion  com pan ies for fran ch ise
m on opoly custom ers

We develop th e th ree argum en ts in depen den tly because th ey rely on  differen t (bu t n ot m utually exclusive)
assum ption s regardin g th e fu ture Italian  electricity system . As such  it  would be possible to pursue a sin gular
im plem en tation  of an y on e elem en t. However, we believe th ey can  an d sh ould  be design ed to rein force on e
an oth er as part  of an  in tegrated strategy.
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4 .1 . Ta x  Po l i c i es

Curren t Italian  electricity prices are relat ively h igh  wh en  com pared to oth er European  coun tries. A prim ary rea-
son  is th e h igh  level of taxation  (see earlier d iscussion ). To som e exten t, th ese taxes curren tly can  be seen  as
reflectin g in  prices th e effect  of in tern alisin g (to som e, as yet  un kn own , degree) en viron m en tal extern alit ies. Yet,
as n oted above, substan tial e-e opportun it ies rem ain  at  curren t m arket prices wh ich  is in dicative of addit ion al
m arket failu res th at  h igh  prices alon e h ave n ot led  th e m arket to overcom e (an d h en ce a role for in terven tion ).

Th ere are two possibilit ies. Th e first  is th at  taxes go away, an d prices m ove closer to th eir true m arket value; in
th is case wh atever effect  prices (m ade h igh er due to taxes) h ave h ad on  con sum ption  in  th e past  will be lost
creatin g m ore pressure for oth er m ean s of in tern alisin g extern alit ies an d im provin g th e efficien cy of th e m arket.
Th e secon d is th at  taxes rem ain ; in  th is case we would recom m en d th at  a proportion  of th em  be redirected to
fun d public purpose program s. Exam ples in clude th e En ergy Savin gs Trust  sch em e in  UK, wires ch arges in  th e US
(Californ ia), an d th e levy collected in  Hollan d by distribu tion  com pan ies to fun d en ergy efficien cy an d ren ew-
ables, un der a volun tary agreem en t with  th e govern m en t. With  th is structure u tilit ies will n o lon ger be requested
to collect  taxes in  th e n am e of th e state for gen eric purposes, bu t  sim ply to con tribu te to solve som e of th e en vi-
ron m en tal problem s con n ected with  th eir activit ies.

4 .2 . Price  Ca p s

By th em selves, price caps provide stron g disin cen tives to u tilit ies to prom ote en ergy efficien cy (an d ren ewables).
Th ere are two reason s: first ly it  is advan tageous to th e u tility to m in im ise all costs associated with  production
(in cludin g elim in ation  of activit ies n ot n ecessarily associated with  production , such  as en ergy efficien cy program s
or h igh er cost  ren ewables). Secon dly it  is addit ion ally advan tageous to expan d sales wh en ever m argin al cost  of
production  is less th an  th e price cap; lowerin g sales (im proved en d use efficien cy) gen erates less reven ues. In  Italy
th e first  d isin cen tive h as been  addressed by allowin g recovery of DSM program  expen ses ou tside of th e price cap .
Th e secon d disin cen tive can  be resolved th rough  som e sort  of n et  lost  reven ue adjustm en t.

In  th e followin g we provide an  exam ple based on  data taken  from  th e ENEL en d of year fin an cial balan ce for
1995. Con siderin g total reven ues at  36 000 BL, an d total sales of 212 TWh , we arrive at  an  average un itary reve-
n ue of about 171 L/kWh . Un der th e n ew price-cap regulation  th e fixed m argin  for th e u tility will be given  by
average reven ue from  elem en ts with in  th e cap  less th eir sh ort  run  m argin al costs. Average reven ues from  ele-
m en ts with in  th e cap  can  be calcu lated as total reven ues from  sales less total fuel an d electric en ergy expen ses,
divided by total sales. See table 4.1. 

Table 4.1. Average reven ue from  elem en ts w ith in  th e cap calcu lation

Lire ECU

A) Total reven ues from  salesA) 36111,8 BL 19,006 BECU
B) Fuel expen ses 7270,4 BL 3,827 BECU
C) Expen ses for buyin g electricity from  oth er gen erators 5062,5 BL 2,664 BECU
A - ( B + C ) 23778,9 BL 12,515 BECU
Total sales 211,6 TWh - -
Average reven ue from  elem en ts with in  th e cap 112,4 L/kWh 0,059 ECU/kWh

Sh ort  run  m argin al costs for elem en ts with in  th e cap  will be n early zero for capital an d labour, an d sm all for
O&M an d T&D (m ain ly losses), com in g to a total of about 10 L/kWh . Th e fixed m argin  on  each  kWh  sold  is th us
in  th e order of 112-10 ª 100 L/kWh . Due to th e h igh  value of th is m argin , th ere is a stron g in cen tive to in crease
sales, regardless of wh eth er th e sales are econ om ic or could  be disp laced by a less costly en ergy efficien cy m eas-
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ure. Th e goal of h arm on isation  between  th e in terests of th e u tility an d th e objectives of efficien t  use of resources
is far from  bein g ach ieved as required by art . 1 of law 481.

A way to offset  th is in cen tive to in crease sales is a n et  lost  reven ue adjustm en t (NLRA). Th e n et  lost  reven ues,, cal-
cu lated by m ultip lyin g u tility’s fixed m argin  with  th e n et  loss of sales at tribu table to its efficien cy program s is
recovered by distribu tin g th e sum  across th ose kWh  wh ich  are st ill sold . Th e com bin ed resu lt  is a sligh t in crease
in  th e price of th e kWh  for th e user, n o profit  losses for th e u tility, an d en ergy an d h en ce econ om ic savin gs for
society.

In  order to assess th e effect  of NLRA in  Italy we developed som e sh ort  term  (1996-2000) scen arios about th e evo-
lu tion  of en ergy dem an d on  th e ENEL grid . Th e busin ess as usual scen ario is based on  th e growth  rates assum ed
in  th e ENEL report  for year 1995, th at  is a growth  in  en ergy dem an d of 2% in  1996 an d 2.5% per an n um  till year
2000. Th e econ om ic an alys is m ade in  real term s, th at  is with out th e effect  of in flat ion , usin g 1995 prices.

Assum in g th at  DSM program s could  offset  at  least  part  of th is forecasted growth , we calcu late th e im pact on  tar-
iffs an d th e reduction  to th e total en ergy bill of th e n ation , wh en  applyin g th e NLRA. A ph ased in troduction  of
en ergy efficien cy m easures com m en cin g in  1996 arrivin g at  a 2.6 % reduction  in  con sum ption  in  th e year 2000
with  respect  to th e BAU scen ario would resu lt  in  an  in crease of 1,6% in  tariffs. In  th e sam e year th e en ergy bill
would be reduced by 420 BL, or if we con sider th e in crem en tal gain s over th e ph asin g in  period (1996-2000) a
cum ulative reduction  of 1050 BL. See Figure 4.1.

For th e purpose of com parison , we also con sidered a very aggressive DSM program , again  im plem en ted by ph ased
in troduction , wh ich  would com pletely offset  growth  in  th e year 2000 to provide a 7% reduction  in  con sum ption
with  respect  to th e BAU projection s. Even  in  th is case tariffs would on ly in crease by 4,3 %. Th e savin g on  th e
total bill would be 1100 BL in  year 2000 or 2700 BL cum ulative for th e years 1996-2000, (see Figure 4.2). However
such  an  agressive program m e would be both  polit ically an d tecn ically d ifficu lt  to ach ieve.

Figure 4.1. Evolu tion  of reven ues for BAU, DSM , an d for DSM  w ith  n et  lost  reven ue adjustm en t . Lim ited in terven tion  case,
resu lt in g in  2.6% reduction  in  con sum ption  by  th e year 2000
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In  both  cases, th e resu lt in g im pact on  tariffs, even  in  th e case of an  extrem ely aggressive program  is very lim ited,
wh en  com pared to oth er recen t ch an ges; a 20% in crease for som e custom ers in  1993, a 3% in crease in  Novem ber
1996 for fuel cost  escalation , an d an  ENEL proposed rate in crease of 1.5% (1997) to cover supply side in vest-
m en ts.

Wh ile DSM cost  recovery, an d NLRA will rem ove presen t d isin cen tives if properly design ed an d im plem en ted, it
m igh t be n ecessary to en sure th at  DSM in vestm en ts will resu lt  as profitable as oth ers available to th e u tility,
th rough  for exam ple sh ared savin gs or oth er sim ilar m ech an ism s. Th e detailed  assessm en t of h ow big th is addi-
t ion al in cen tive sh ould  be is ou tside th e scope of th is paper, an d will also depen d on  th e defin it ive structure of
in dustry followin g th e reform . If d istribu tion  is to be separated from  production  an d tran sm ission , th en  distribu -
t ion  com pan ies will be th e can didate for DSM action s an d in cen tives will h ave to be calibrated again st  th e return
th ese com pan ies can  earn  on  altern ative in vestm en ts.

4 .3 . Reg u la t io n  o f  D ist rib u t io n  Co m p a n ies

It  is worth  reiteratin g th at  th e price-cap  m eth od will apply to captive custom ers on ly wh o will be serviced by a
n um ber of d istribu tion  com pan ies wh ich  will exercise a m on opoly over a geograph ical area. Th e Com m ission e
Carpi suggests th at  th ese com pan ies could  be derived from  th e 14 m an agem en t subdivision s (Direzion i) curren t ly
operated by ENEL an d would in h erit  70% of th e presen t d istribu tion  activit ies.

Th e Com m ission  also suggests th at  in  urban  areas wh ere presen tly distribu tion  fran ch ise are at tribu ted to d iffer-
en t  com pan ies (for exam ple in  Milan o 50% of custom ers are served by ENEL an d 50% by AEM), it  will be n eces-
sary, in  order to obtain  h igh er econ om ic efficien cies, to redefin e th e con cession s an d to create sin gle d istribu tion
com pan ies for th e wh ole area. 

Distribu tion  com pan ies will be able to offer addit ion al services con n ected with  th e distribu tion  of electricity (e.g.
en d-use en ergy efficien cy services), th ough  it  will be n ecessary to m ain tain  separate accoun ts an d m an agem en t
structures.

Organ ised in  th is way th e electricity in dustry will provide an  ideal structure for th e prom otion  of en ergy efficien -
cy an d ren ewables exploitat ion . Distribu tion  com pan ies with  captive custom ers are in  an  ideal situation  to con -

Figure 4.2. Evolu tion  of reven ues for BAU, DSM , an d for DSM  w ith  n et  lost  reven ue adjustm en t. DSM  in terven tion s are
such  as to offset  grow th  by  th e year 2000.
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duct LCUP/IRP. Furth er, con fin ed to d istribu tion  activit ies, with  for exam ple, n o capital recovery of gen eratin g
plan t to cloud ch oice, m an agem en t of dem an d will prove at  least  as at tractive as in creased supply.

We would recom m en d th at  th e regulatory au th ority in corporates LCUP/IRP prin cip les in to th e regulatory fram e-
work of th e distribu tion  com pan ies an d en sure th at  oth er legislat ion  affectin g th e operation  of d istribu tion  com -
pan ies (such  as th e m odification s to th e price cap , suggested above) be adapted to en sure h arm on y with  th e use
of th e sam e prin cip les.
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