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RENEWABLE ENERGY SOURCES 
AND DIRECTIVE 96/92 

The promotion of renewable energes is a hgh pnonty for the EU, contniutmg to both energy 
and enwonmental goals, m part~cular the EU7s target for COz emslon redumons At the 
present tune the Comrmsslon IS preparing a Whrte Paper on Renewable Energes whch vvlll 
present a Strategy and Amon Plan to substantially mcrease the use of renewables to the year 
2010 The progresswe mtroduct.lon of renewable energy sources m the produrnon of 
electnclty m the EU IS therefore a hgh pnonty 

At least for the medrum-term, It appears &ely that electnaty produced fiom renewable 
sources (exceptmg large scale hydro) may be more expenme to produce than electncm from 
competmg hels 

Thus, the lssue anses how to ensure the mtrodumon and development of renewable 
technologes m the context of a smgle market for ElectrrcIty The abhty of ehgile customers 
to purchase throughout the EU r u e s  two baslc problems m th respect 

The first concerns mecharusms introduced to ensure the purchase and hancmg of renewables, 
the second - a subsidmy queaon to the first one - the posslhhty for customers obhged to 
purchase a certm proporbon of then electnaty reqmements i?om renewable sources to 
acqulre these supphes fiom abroad 

2 MECHANISMS TO ENSURE THE PURCHASE AND FINANCING OF RENEWABLES 

The 1)lrectwe promdes only one exphcIt mechaman for the favorable treatment of electnc~ty 
from renewable energy sources, Artxcle 8(3) 

"A Member State may reqme the system operator, when dtspatchmg generatmg mstallabons, 
to gwe pnonty to generatmg mstallahons uslug renewable energy sources or waste or 
producmg combmed heat and power" 

Ths promdes an excepbon fiom the baslc rule, estabhhed m Amcle 8(2), that m normal 
c~cumstances the "@atchmg of generatmg mstallabons and the use of mterconnectors shall 
be determmed on the bass of cntena (whch) take mto account the economc precedence of 
electnaty fiom avadable generatmg mstallat~ons " 

%s mechamsm IS, m fact, one followed by most Member States pnor to Iiberabsabon the 
transrmsslon system operator (TSO) purchases renewable energy sourced electnaty (usually at 



advantageous pnces), and passes i h x  on to as  captwe customers, spreadmg the cost of h 
over the total captwe consumer base 

It should be noted, however, that the Dlrectrve h t s  itself to favourable dspatchmg It does 
not cover schemes provldmg beet or mhect  subsihes to renewable energy sources, and it 
does not m se perrmt Member States to authonse the TSO to obhge ehgible customers to 
purchase '%m7' share of renewable energy - edher duectly, or vla the myomon of levles or 
green cerbficates 

In reahty, therefore, the mechanrsm provlded m the meetwe appears to be of hmted use - m 
the absence of accompanymg measures not exphcitly authonsed by the Drrectwe - m 
p m t h n g  Member States to develop or mamtam a slpdicant pohcy for promotmg 
renewables 

Ths because of the followmg reason Electrrclty fiom renewable sources may cost more to 
produce than "convenbonal" (foss~llnuclear) sources Where renewables account for a 
s1guiicant propomon of total domeshc electnclty produrnon, tins may result m a agdcant  
mcrease m the overall average cost of producmg electricity m a Member State, compared to a 
neighbounng country mthout a developed renewables pohcy, or an IPP producmg eom fossil 
fuels Specsfic measures should ensure that all consumers, ehgiile or not, parhapate m the 
h a n c d  support of such a renewable pohcy Otherwise, ehgiile customers, would, lf fiee to do 
so, normally choose not to pay for h 'kenewables surplus", purchasmg therefore abroad, or 
fiom P P s  As a consequence, the overall customer base at the TSO m quesbon would reduce, 
m e m g  the adhonal  cost of renewables per customer would mcrease, leadmg to hgher 
domestic paces, thus promptmg further, less pncselashc ehgiile customers, to seek supphes 
elsewhere In Itus way a 'bscious cucle" could develop, forcmg mcreaslng numbers of ebgible 
customers out of the domeshc system - not due to meffiment or uncompeme "convenhonal" 
electnaty produ&on - but s q l y  due to a s~gmficant pro-renewables pohcy 

Evidently, the hkelihood andlor extent of such an effect m.ll depend on a number of fkctors, 
the adhonal  cost of renewables, the percentage of renewables purchased over total purchases 
etc Nonetheless, h effect IS an mbudt consequence of the mechamsm prowled m the 
Illrectrve 

Member States have, therefore, been reflectmg on how to deal wRh Itus Issue, as can be seen 
fiom the annexes, gang  a Member State by Member State analym, the followmg Merent 
types of schemes Note, that certam of the elements figuring below are (or can be) used m 
combma~on wth one another 

The schemes - or elements of schemes - fall mto two basic categones Frst, a d  schemes - 
mtended to pay for the cost of these schemes and second, schemes mtended to finance the a d  

1 h d  schemes 

A large number of merent a d  schemes (often state ad) e m ,  mcludmg the followmg 

- guaranteed purchase obhgation at a guaranteed pace - often on an avo~ded cost bass, or on 
the bass of a regulatory-based calculahon as to the necessary suggested level requued to 
generate the desrred level of renewable electnaty produchon , 



- tax exemptions, m parhcular fiom energy and C02 taxes, but equally fiom non-energy 
taxes , 

- subsldy per kWh produced , 

- other suba&es , support for R&D, capltal mvestment, etc These ads  may be granted 
e&er at Member State, or Conmmmty level. 

2 Schemes rntended to fmanee as complement aid 

Agm, a number ofvatla~ons have been - or are m the process of bemg - developed 

- on all consumers of electnclty urlthm a w e n  Member State, charactensed as a 
'kenewableyy, "green" or 'hon-fossd fuel'' levy AU consumers must pay, mespectwe of 
whether they actually purchase the electncq m the Member State m queaon (but see 
below, Imports and exports) The levy may be a fixed payment per kwh consumed, or a 
transparent separate fee added to the tranmsron t d  

The levy IS k e d  by the Member State m quemon or the regulator, and vanes dependmg on 
the level of support the Member State m quemon feels IS necessary to generate the reqwsrte 
level of renewables produ&on 

- System of Green certdicates 

In ths system the Member State slmply decldes the level of renewable electncq that It 
deslres to be produced (or consumed - see below, Imports and exports) wdm rts electnaty 
system. It then s~mply reqwres all consumers to purchase x % of thm electnclty 
reqmements fiom renewable sources Emdently, given the qossi'bdrty of separatmg 
"green" fiom ''conven~onal" produced electrons, ~t IS not possible for all consumers to 
actually be supphed x % of the electnclty that really ongmates fiom renewable sources To 
overcome h, consumers are obhged to purchase "green cert~ficates" representmg the x % 
of theu overall reqmements Green cedcates  are lssued by renewable producers, under 
the control of the appropnate Member State authomes 

In pramce, therefore, renewable electncq producers sell then electnclty to the TSO at 
normal market pnces The ad&Qonal cost of producmg renewable electncIty IS covered by 
the pnce that all, final consumers, ehgiible and captwe, pay for the green cerhiicates Thus, a 
secondary market develops for green cedcates, whch WJU be pnced at a h m o n  of the 
Merence between the market pnce for electnc* and the (average) cost of producmg 
renewable e l e c t n c ~  that IS adchonal to that market pnce 

- Comensafion uavments lnto a renewable fund 

Jhstnbutors are legally obhged to dupatch x % of then electncq reqmements fiom 
renewable sources Ifthey do not fdi.2 tlus obhgations they, alternatwely, have to make a 



compensabon payment mto a renewable b d  Thu h d  IS used selecbvely to grant 
mvestfnent support, e g through a tender for renewable based plants 

Consumers m a Member State may be obhged to actually purchase '%the share of the 
renewable electncrty that the government decides should be acqwed by the TSO They 
would be obhged to purchase ths at a supra-market pnce, reflectrag the adhonal  cost of 
producmg renewable electnaty l k s  Item would be bdled separately, such that the 
adhbonal cost mvohred IS transparent 

- Other non-financial measures 
General posailhty for the TSO to refuse access to ehmile customers to the network for 
TPNtranslt reqmements m the event that it became Wcult  for It to pass the renewable 
sourced electnaty that it has been obhged to purchase by the government on to consumers 

3 ANaYSIS OF THESE DIFFERENT APPROACHES COMPATIBILITY OF 
COMMUNTTY LAW 

1 State a~d. 

The state a d  lssue IS dealt mth separately fiom the =sue of compatibhty vvlth the Illrectrve 
and the Treaty mcles on whch the Dxecme IS based It IS not proposed to &cuss ths issue 
m the context of thzs analysls However, It should be noted that very close collaborabon takes 
places between the relevant semces of the C o m a o n  (DG IV and DG XVII) to ensure a co- 
ordmated approach whenever possible 

2. Compehbwty of renewables 

Already at &IS stage it may be stated that schemes whch introduce compemon between 
producers of renewables are hkely to reqme less support, and are more hkely to become l l l y  
compebtrve wth ccconvenbon~y" produced electncIty There are two methods that such 
compemon rmght be introduced F ~ s t  a regulator or other body may penohcally revlew the 
level of support, vvlth the mtenbon of exlsbng downwards pressure reflectmg technologcal 
advances Second, the system of green cerhficates by its very nature introduces compemon for 
renewable electricity produrnon The secondary market for green cerhficates will set the level 
for the pnce of renewables New, more efficient, lower cost producers d enter the market If 
they can produce below the "market pnce7' for green certdicates 

Wlulst It IS of course too early to state whch of these two mechamms are most hkely to 
produce the most rapid redurnon m the cost of renewables, does appear at &IS stage that If 
the system of green cerhficates works effectwely m pracbce, It IS hkely to exerclse a constant 
and important downwards effect on the pnce for renewables 



Furthermore, wMst agam it is too early to state whether the mtroduchon of a scheme urlth no 
mechamsm to encourage efticiency and pnce reducbons whatsoever would be compatible with 
the Dnectwe, It appears reasonable at thu stage to assume that the mtrodumon of such a 
mecharusm would be more hkely to ensure compafiihly wrth the relevant EU rules 

3. Schemes lntended to finance aid schemes. 

The fhrectrve, pursuant to A.rhcle 8(3), covers only pnorrty %atchmg at TSO level for 
renewables In se covers none of the above schemes 

In such m m a n c e s  recourse to two other promom of the Dnectwe becomes relevant 
Artlcle 3(2) - pubhclenwonmental semce obhgafions, and theorebcally b c l e  24 (tranmonal 
regunes) It IS on the bas= of these provmons that compatiihty of measures set out above d 
need to be exammed. 

In reahty, however, ~t IS suggested that almost all schemes adopted m tills context d need to 
be exammed m the hght of the enwonmental semce obhga~on promions of h c l e  3(2) 
Arhcle 24, translbonal regimes, are temporary support schemes, whch will cease to exst m the 
foreseeable future and seem therefore not -able for renewables On the contrary, these 
renewable schemes are enmaged to be operabond for the foreseeable future 

When exammmg whether any of the abovemenboned schemes are cornpabile wah Arhcle 3(2) 
of the Dnectrve, ~t IS necessary to take account of the prmciples h d  down by the European 
Court of Jushce m mterpretmg Arbcle 90 of the EU Treaty, m combmabon uah the fiee 
movement and compemon provmons of the Treaty Wlulst an exhaustwe hcusslon of thu 
jmsprudence IS not mhn the scope of the present exarmnabon, It IS clear that the folloulng 
baslc pnnclples will gmde the Comslon 's  analysls of any enwonmental semce obhgation 
such as those consdered above 

the q o m o n  of any such obhgafion will always lead to measures that d act contrary 
to the fiee movement and compemon provlslons of the Treaty As such, they dl be exammed 
caremy by the Commrsslon and a str~ct mterpretabon and approach mamtamed 

Second, the C o m s l o n  will always commence Its exarmnabon by askmg whether the 
underlying objectwe pursued by the Member State m questton is legtunate - Le that It could 
p e m t  derogaQon fiom the n o d  compet~bon/fiee movement rules In ths context It should 
be noted that enwonmental protechon has been recogrused by the Comrmsslon and Court of 
Jushce as an objectwe that rmght penmt derogabon fiom the baslc fiee market rules pursuant 
to Arhcle 36l and an objectwe that may permrt the exempbon - pursuant to h c l e  85(3) - of 
an agreement restnctwe of compemon2 Thus, m general, ~t IS conchded that ths first test d 
be met by such schemes 

%d, the Comrmsslon will exarmne whether the measures m quesbon are reasonable and 
propoaonate m order to meet the objectwes pursued by the Member States Obv~ously, each 
scheme must be exammed on Its own ments However, it IS clear that one element that is 
hdamental m considering th~s  queshon IS the contemporaneous exammafion of comparable 
schemes all seekmg the same objectxves In determmmg the proporhonaltty of one scheme it is 

Case 302/86 Comrmsslon V Denmark (1988) ECR 
"ee 2nd compebbon report I at paragraph 77 



necessary to examme whether alternatwes exist, whch are less dmxptwe of compemon and 
trade between Member States, whch nonetheless equally meet the objectrves m quesbon 

Emdently, tlm aspect of the analysls IS of b e d  mtportance at present the vanous schemes 
are e ~ e r  m thw mfancy or are presently bemg conce~ved In the future, once they have 
entered mto force, tb d become mcreasmgly relevant 

4 IMPORTS AND EXPORTS 

1 - Legal aspects 

AU of the above schemes rme the quesbon of Imports and exports of electnclty produced fiom 
renewable sources Green certdicates can, for example, be lssued by renewable producers 
outslde the terntory m queshon Domeshc compames math the obhgahon to pay a levy or 
whch are submztted to a purchase obhgahon, could be exempted fiom ths levy If they 
demonstrated that  the^ lmports were sourced fiom producers with at least the same mmtmum 
level of renewables as that required by domeshc legdabon Wllllst certam admmstratwe 
measures would need to be taken to prevent avoidance of the relevant renewable purchase 
obhgahon, It would be possiile to perrmt renewable obhgahons to be made up through rmports 
IF deslred 

However, the decmon whether or not to pemt  lmports to W lhs role IS not q l e  The 
cost of producmg renewable electnclty vanes accordmg to the geographc area m quesbon - 
tlm IS part~cdarly relevant regardmg large hydro, the marpal cost of whch IS very low dunng 
summer months In such cmmstances, at least math respect to certam countries, over tune, an 
as yet undetermmed proporhon of the renewable electnaty for whch ther c-ens would be 
paymg through hgher pnces would be sourced abroad The duect benefits of the renewable 
produrnon would, however, accrue abroad (although the actual bene&s of reduced COz are 
mder than a h t e d  geographc area) In any event, it IS unclear whether the consequent COz 
redurnon would accrue to the paymg country, or the producmg country, when the queshon of 
meebng COz redurnon objectrves are considered 

On the other hand, the prohiihon of mtports m tlm respect would contravene the most basrc 
provlslons of the EU Treaty regardmg fiee moment of goods Equally, m terms of overall EU 
energy pohcy, It makes considerable sense for renewable energy to be produced at ~ t s  most 
cost-effectwe locahon wthm Europe 

2 - Practml aspects 

- Impact of lemes on the transport of electncq 

As menboned above, If a levy IS unposed It m v  be Imposed either at the produrnon level, 
the trans~lvsslon level, or, most usually, at consumphon leveL Wlulst the Comrmssion has 
reached no final conclusion regardmg the relatwe ments of these Werent approaches, 
does appear that a number of s1@cant advantages attach to the rmpomon of a levy at 
consumer leveL Such a levy IS dnectly related to the amount of electncm actually used, and 
is hghly transparent If a levy would be Imposed at transrmssion level, however, a number 
of mculQes would m e  Frst, the payment would not relate dnectly to the amount of 



electncrty consumed (the relabondup between the dutance electncw travels and the 
amount consumed not bmg a constant), and second, h s  would represent an mevltable 
hanhcap to Commumty trade m electncrty Ths hanhcap would be mcreased where 
electncrty IS traded across borders, as two "transport levies" would be unposed The 
sltuabon IS stdl worse m case of translt 
Furthermore, the Werent levels or methods of mposmg a levy may also lead to trade 
dutortions 

- b o r t  1 Eqort of renewable based electnci~ 

As menboned above, the quemon of the unport and export of renewable electnclty rases a 
number of a c u l t  legal lssues Equally, m the event that imports of renewable produced 
electncity are wewed as the eqwalent of domeshc produced electnaty for the purpose of 
meetmg purchase obhgabons on paylng levles, the queaon anses how can one Member 
State ensure that the electnclty actually Imported does really come fiom renewable sources? 

Agam, the existence of Merent methods of supportmg renewables m Merent Member 
States could lead to trade dutor&ons Assume example, that country X pad s@cant state 
a d  to renewable producers, but country Y operated a system of green c d c a t e s  If 
producers from X were pemtted by country Y to =sue and sell green certdicates m Y, they 
may recewe double support Producers m Y sellmg m X would, on the other hand, recewe 
no support whatsoever 

The C o m a o n  semces have reached no concluaons on these lssues at present 



Comb~ned heat and Power 

1 The economc and enwonmental benefits of CHI? are wdely documented and 
supported It IS C o m t y  pohcy to promote the wde mtroduct.lon of CHI?, a pohcy 
recently codhued m a Comsslon ~ommumcat.lon~ to promote CHP and to 
-tie bamers to ~ t s  development T h s  pohcy IS also followed m most Member 
States 

2 Thxs IS reflected m h c l e  8 (3) of the Dnectrve, whch provldes that 

"A Member state may requlre the system operator, when dtspatchmg 
generatmg mstallahons, to grve pnonty to generatmg mstallahons usmg renewable 
energy sources or waste or producmg combmed heat and power 

3 Where Member States have recourse to tlus promon, and support IS b e d  to 
such mechanism, no Issue as to the compahbhty of any w e n  support scheme wrth the 
Dnectrve ames 

4 However, for reasons explamed m detd m the paper regardmg renewables2 m 
competrtrve markets support schemes W e d  to those covered by h c l e  8 (3) are 
udkely to be sufEiaent to eEect~vely support non - compet.l,trve methods of electnaty 
generabon 

5 Annexed hereto IS a paper detahg the D d  support system for CHP supplymg 
heat to domeshc consumers, and DG XW's  analysls as to rts compatiihty wth the 
kecbve  The essentd conclusion IS that 

COM (97) 514 

'A summary ofthesere- IS as follows f a  TSO gvespnonty tonon-comp&tne enagv SOUTB lthas topay aprannun 
compared tothe stuat~on &ere lt would smply purchase the cfieapest electnaty It must pass these costs onto rts &omers Where 
the customers are op,tlve &us lsno problq but ~1ce  hierahzed, the ehgiile customers wdl go elsewbere purdmmg&m 
el-uty producersnot b&ed by the obhgabon to source h hm-compeWve" producers and m p&cular IPP S Thus m 
su& m ~ c e s ,  m m e s  may benecessary m a a o n  to those enwaged by 8 3 topronde effeblve suppcat 



a m most cucumstances the produrnon of electnaty by CHP plants must and dl be 
competxtrve, 

b however, wth respect to electncity produced by CHP plants supplymg heat to 
domeshc consumers, Member States may declde to set up some support m e c h q  a 
fonn of "safety net" Ths IS because, m the event that the electnaty produced as a 
co-product ofheat generated for sale to domemc consumers would not be compmtwe 
(and could thus not be sold *out loss), the CHP plant would quckly become 
unvlable and, wthout support, would be forced to close It bemg unacceptable for heat 
supphes to domeshc consumers to be cut, such a closure IS equally unacceptable Thus 
the need for some fom of "safety net" 

c The result, however, of any such "safety net" IS to cie facto close the naaonal market 
m quesixon to lmports (for the amount of electrraty, produced as a co-product of heat 
generabon see annex for detaded reasomg m thrs respect ) 

d W& respect to CHP supphes to domesbc consumers, DG XVlI considers that a 
support mechaman, m the form of a "safety net" mechaman, can be wewed as 
acceptable, provldmg that it IS set up m the manner least hkely to d~stort compmon 
and trade between Member States whdst achevmg the objectwes m quesixon 

6 Regardmg mdustnal CHP, the situabon IS rather Merent 

the major mvestments m heat mfrastructwre necessary to set up a domemc 
network is not r e p e d  for mdustnal CHP Thus, the mvestments that rmght lmu.t the 
compemeness of electncity produced ftom rnwcyal CHP are not apphcable wrth 
respect to m d u W  CHP 

Second, mdustnal CHP IS usually mstalled because ~t IS economcally attractwe - Le 
compewe 

In these mcumstances, DG XVlI sees less jushficabon for support mecharusms gomg 
beyond M c l e  8(3) vvlth respect to lndustnal CHP In pmcular, DG XVII doubts it 
wdl be necessary for a Member State to resort to actual or even potentd refusal of 
network access to studate mdustnal CHP as menooned above, such mstallabons 
should be hghly cornpetme and m these cucumstances the pnonty h a t c h  
mechaman of h c l e  8(3) should be adequate or even unnecessary 



7 l k s  does not mean that DG XVTI excludes the possiihty of any form of support 
for lndustr~al CHP Member State may legbmately vvlsh to provlde certam mcentrves 
to stundate the wde mtroduchon of mdustnal CHP, through dnect or mkect state 
a d  schemes, such as can be found m Fmland (ad to mvestment and tax rebates) 

8 Such support measures must be exammed under the Commu~uty's State a d  
provlslons, on a case - by - case basls They must also be exammed , dependmg on the 
nature of scheme, pursuant to the I)lrectwe, e&er Article 3(2) or Arhcle 24 

9 In conclusion therefore, with respect to support schemes for mdustnal CHP, 
DGXVlI notes that each case must be exammed on its own ments support, If 
necessary, should be M e d  to that least necessary to ackeve the objectrves m 
question, and be apphed m the manner least reasonably hkely to drstort compemon 
and trade m the EU 



"Towards compebtive markets for energy in Europe" 

Chnstopher Jones 
Head, Internal market and energy hberahsabon 

Directorate-General for energy 
European Commss~on 



1 Remember when Drrectrve adopted - great c n k a l  a c c h  Unfortunately, by and 
large, all the acclam was c&caL 

- Not go fir enough 

- MS wdl sidestep Fmd backdoors 

- I mean, look at smgle buyer 
Tenns smgle buyer + compmtme market oxymoron 

- It wdl fd to deher lower pnces, or only benejit large consumers, mdeed 
pnces to &ens go up to pay for mdustnal pnce cuts 

2 But somethmg strange has happened One doesn't hear k s  so much, or at least 
wth less conactton, even by the most doubtmg Thomas 

In fact, reverse E true 
when ~ 1 s t  lbx tnes ,  electncrty compames, regulators, you even have the fruntest, 
most tentatme *ers 
- mght even exceed our d expectabons 
- that the Drrectrve, fir more than a de-mmms market openmg piece of legslabon - 
catalvst for more fundamental change 
- that process of liierahsa~on hke r o h g  a ball off a lull - not a queaon of whether 
you reach the bottom, but how long it wdl take. and how bumbv wdl be the nde 

3 h many respects, these comments are true 

4 There has been a sea change smce adopbon of Drredwe 

Most aware of Follows-up Group (explam) 
In adaon ,  large senes of b~lateral contacts each ms, to ensure 111 and 
effectrve mlementahon 
now reachmg ~ t s  cnbcal phase (deadhe 2/99) 
MS and Comrmssion remarked clear detemmabon of all MS to make 
oblectwes ofDuectrve a reahty 
This ~s reflected by 
- the structure bemg adopted (generally compeMwe m nature) 
- level of liberahsahon chosen - clear majonty exceedmg mmimum 24 % 

Thus, take thzs opportu~llty to look at these Issue, + kspel 
some of the myths that have amen regardmg the Drr 

- at least some whch developed durmg its negotxibon, and are onlv dsuersmq 
slowlv 



MYTH No 1 The Yhectrve only requlres a -+market openmg of22 - 24% 
Thus, why bother 

POINT 1 Illrectrve only an 4 step 
- one year after entry mto force 28 % 
- 3 years later (2003) 33% 
- Remew clause (2005) 
- All hierahsa~on exercues went this way 
- Telecoms termmal eqqment I)lr 1988 - Decade 
- UK electncq began 1990 27% 

1994 42 % 
- Such a runnmg- m penod normal and necessary 
- P e m t  monopoles to adapt to comp-e market 
- to p e m  structural change (allmces, mergers, de-mergers) 
- to determme exactly what s necessary at EU level 

- what % 
- accompanymg measures 

POINT 2 Majonty of M S already commented to golng further 

1 In 10 M S more-or-less clear the market openmg for exceed 22-24 % 
mllllTnum 

-Fmland 
-Norway 
-Sweden 
-UK 
-100 % 

On bass of these 10, and under most pesslrmsttc scenano (other 5 h u t  to 22-24 %), 
60% of EU electncq market WIN be open to compemon by 2000 - 

2 Also not Producbon alreadv 100% hieraked authonsabon or tendermg 
'lhs, m many respects, lead to largest s m g s ,  but m mednun-long term 

3 In any event, 33% market openmg of 2003 will lead to all large/me&um slze EU 
lndustry open to global compemon energy hberahsed 

Not to say EU not mterested m c ~ e n s  - on the contrary - but a queshon for 
later 

MYTH No 2 

In a compewe market, pubhc servlce wdl be elmmated The large compames d 
benefit, the weak and small WI.U sufEer 

1 There IS n o h g  incompatible between pubhc semce obhgabons and a c o m p m e  
market 

2 Ikectwe specdicall~ provldes for protection of ~ubhc  s m c e  obh~abons. h c l e  3 



M S way adopt whatever measures necessary to acheve the f o U o ~ l ~ ~ g  objectwes 

- secunty, mcludmg secunty of supply 
- regularity 
- quahty and pnce of supphes 
- enwonmental proternon 

Lfnecessary to a c h e  these objectrves, MS may even take measures hm&lg the scope 
of the market openmg provlslons of the Drr 

3 And &IS IS not just a th- It can, and does, work m pramce 

Nothmg, for example, prevents a M S fiom obhgmg all electnclty coqames 
operabng on Its temtory, or m any p e n  regon, fiom charmn the same t d  to all 
c-ens, or an obhgabon to connect everyone who so desrres 

4 Sweden, for example, IS hkely to Impose just such an obhgation of tlu type 

5 Indeed durrng the follow-up group meetmgs, a non-lssue 

MS d therefore use pubhc semce obhga~ons to sidestep the market openmg 
provlslons 

1 Not possible, h c l e  3 not a "carte blanche7' 

- hst of pubhc service obhgabons exhaustme 
- secunty, mcludmg secunty of supphes 
- re- 
- qu* and pnce 
- enwonment 

- obhgaixons, where used, "clearly defined, transparent, non -bcma to ry  and 
verifiable, notdied to Comrmsslon and pubhshed" 

- subject to the control of the Comrmss~on, pursuant to arhcle 90 + coq&bon + fiee 
movement rules 

- In other words 
amons m queaon must be strictly necessary to acheve objectrves m 
quemon 
m decldmg on h, always take the least restncbve measures reasonably 
necessary to acheve objectrves 
always examme approach m other Member States m ths respect 
refusal of access a last resort 



- C o m s l o n  d be most w&t m applymg thLS test 
m reahty, to-date, unnecessary 
MS takmg thLS restnctwe approach anyway (posrtrve a m d e )  
use of follow-up group to &cuss + cross f e d e  expenence 

Network access not work. 

- no obhgabon to legally unbundle tranmslon fiom other a m e s ,  
- even Mrlth accountmg separabon, m-built tendency to cross-subslczlse 

1 No secret that ongmal Comrmsslon proposal - legal separabon 

2 Majonty MS not agree to &IS - I)lr Accountmg unbundmg + vmcally mtegrated 
company magement unbundmg 

3 But, actually, appears hghly likely that a majonty of MS m any went wdl legally 
unbundle 

4 Futhermore, M e r  tendency, where not legally unbundlmg, MS appear to be 
movlng to regulated TPA rather than negotmted TPA Inherently more eas~ly 
supemed - pnces to subsldmy compames same as to compet.ltors 

5 Fmally, Comrmsslon + M S determmed to ensure stnct control on basrs of 
accountmg separabon 

- mdependent regulators (fiom Elec Company not Government) 

6 Remams perhaps most ddlicult 

MYTH No 5 Enwonmental proternon 

- not possible m a hiberaked market 
- ehgiile customers d (almost) always choose the cheapest, mespectrve of 

pollubon 

1 Not true 

Arhcle 8 (2) MS may requre TSO to grve vnonty w a t c h  to renewablelCHP 
produced electricity 

May not be enough not answer the quesbon who pays? 

2 M S may therefore declde to go M e r ,  lmposmg enwonmental servlce 
obhgabons, whch would then be subject to exarmnabon under Arhcle 3 of the 
I)lrecbve 



3 Such schemes mght Include 
- state a d  (German Energy feed law wmd power) 
- lmes and green cedcates obhpg consumers to pay 
- even, Ifnecessary, and as final solut~on, refusal of access to network If no 

other way to sell renewable 

4 Agm not carte blanche 

- agam, comtmsslon control 
- least restnctrve scheme necesary to acheve objectwe 
- experience elsewhere 
- not mean a l l  have identical schemes, markets Merent 

5 Such schemes are 
- memtable 
- necessary 
- laudable 

If our kyoto Co2 reducbon proposals are to be taken seriously 

reqme all consumers to purchase X% renewables 
5 % 

- but cannot purchase green electrons 

- thus obhge customers to purchase green cedcates eqwalent to x % 
consumption (-ens ceficates by dskibu~on Co) 

- cerhficates Issued by renewable producer, under stnct reg1 control 

- renewables pad at market pnce (pool), but pnonty w a t c h  

- DdTerence between market pnce + cost of producmg renewables, made up by 
sale of certdicate 

- can m e  state a d  to developmg etc 

- Thus, type of secondary market for renewables develops, competition 
vvlthout heaw remilabon 

- not necessanty prevent trade Non- MS producer can recerve authonzahon 
to sell green certificates, prowdmg electricity actually dehvered to NL, + 
produced + sold 

- compatible wth Dx wbdst promotmg efficient use of renewables, and 
nmumsmg competrt~on/trade dxtortions 



Conclusions at tlus stage of qlementahon 

1 Feb 1992 Deadhe 

2 fighlypro=g 

- all MS wdl make deadhe 

- hgher than expected hbe rhbon  Ihectrve bemg overtaken by events 

- h t e d  "opt-out" - least restnctwe approach, not prevent comp&bon 
development 

- we do not know where 2005 revlslon d take us, but at present, every 
reason to be optmushc 

GAS - 
1 Expect common pornon m october 

2 I)lr wdl M e r  m many respects &om Elec Ih 
- not producbon (hydrocarbons hcensmg DK ) 

4 Many respects mdar 

1) gradual market o p m g  

- final decmon on thresholds for mmsters 

- clear wdl be s1@cant, covermg at least al l  those mdustnal purchases 
substxixed to global compebQon 

- d be m a band quanMatwe figure (xm3) leads to vastly Werent o p m g s  

5 Not m e  for exhaushve d~~cusslon, focus on most important outstandmg Issues 

6 Take - or - Pay 

1 Such contracts entered mto trahonaly to 
- secure supphes fiom producers geographcally &ant, pohcal unknown 
- pay for lnfiastructure mvestment 

2 In some cases are and wdl remam necessary overly s q l e  to see Issue from 
producer country perspectwe, not fiom dependent one 



3 Where such top contracts e m ,  liierahsafion produces danger If paces drop 
racbcally, then compames cannot sell, must take, must pay 

4 Thus, some proteaon necessary and justdied 

5 Wdl be true for the p& and future 

6 W dumshmg tendency 
- m context of c o m p m e  market, nsk assessment Merent, d remam 

7 But not a carte blanche 

8 Comrmsslon only too well aware that mcumbent monopoh way slgn T-0-P not 
for l e m t e  secuntyhusmess reasons, but also, at least partly, to close off the 
market 

9 Thus, key, effectwe control over any refusal of access on grounds of T-0-P 

10 Thus, Comrmssion's mew that, whatever procedure for exammug such sltuabons, 
the Commlsslon must have the final word on a n y  access refusal due to the emence of 
T-0-P contracts 

11 Parlrcularly for future T-0-P, ths control must be effectwe and stnct cases ydJ 
where ex-monopolzst attempts to close market wa TOP 

12 No doubt that final I)lr will provlde for such control, and that ~t d be effectwe 

13 Many wdl doubt pobcal abhty of the Comrmsslon to effemely exerme such 
conroL Beheve It can - see merger re-plation 

7 OTHER MAIN ISSUES 

- emergent reglons 

- areas of EU where no mfrastructure 
- where a company (not neccessary mcumbent monopohtst) develops network, 

normal that has a penod of exclus~ty 
- Prmqle agreed D e h o n  of emergent regon to be finahsed 

Both techcal  Issues, and d be resolved 



1) If energy liierhtlon ~s hke a ball r o h g  down a Id 

- the ball has surely been pushed 
- tt IS surely r o h g  
- and ~t ~s r o h g  bster than anyone expected 

2) Whether tt d g e t  to the bottom of the 11111 
- or how long it d take, 
- or whether it even needs to reach the end of the vallery 

3) We shall all, just have to, wart and see 
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Lahes and gentlemen, 

The hberahsabon of the energy markets IS not a goal m itself. It IS, howevery a very 

rmportant tool, contniutmg to the development of the European economy towards its 

goals of efficiency and compeWeness 

Today, the most Important problem famg Europe IS unemployment Th~s IS of concern 

to us aU 18 d o n  European cit~~ens, or about 11% of the work force, is now out of 

work TJm IS not acceptable AU governments, and the Commmty m&tubons, must 

concentrate thev efforts to reverse thzs trend 

The Smgle Market has contributed to growth, compebtweness and employment It has 

been responsiile for an mcrease m EU mcome of between 1 1% and 1 5%, and for the 

creabon of between 300 000 and 900 000 jobs But ds 111 potentnl has not yet been 

reahsed Bamers stdl remam Europe needs a better Slngle Market for more growth, 

more mnovabon and more jobs 

The Amon Plan for the Smgle Market, whch was adopted by the Comrmssion ifus 

spnng, and endorsed by the European Councd m Amsterdam, pomts out a number of 

targets and actions to be taken One target IS to remove the remamng sectoral 

obstacles to market mtegrabon, and the rehabon of the mternal market for electnaty 

and natural gas These objectwes are wewed by the C o m s l o n  as amongst the most 

~mportant steps m order to develop a true Smgle Market 

Comparisons of the pnce of European electncdy mth our mam compebtors show the 

present hadvantage Electncq bought m Germany is apprommately 25% more 

expenswe than m the Umted States In Austraha the pnce of electnaty IS less than 

half of the pnce m Germany 

Today, most compmes are exposed to mternabonal coqebbon The rapid changes 

m mformabon and process technology q l y  for many mdustnes that they have to 

compete m an ever-expandmg global market place Reasonable and affordable energy 



pnces are therefore very Important The comp&tweness of the European mdustry 

needs to be unproved, and one lmportant tool IS to liberahe the energy markets Thrs 

wdl strengthen the compmeness of the energy consummq mdustnes, as It wdl force 

the energy producmg mdustnes to be as efficient and compatwe as possible 

Industry IS, however, not the only one to gam Even lf the effiaency gam IS mamly 

transferred mto lower mdustry energy pnces, small consumers wdl gam Better energy 

pnces for mdushy lmply better pnces of h a 1  goods 

Due to the unproved compebtweness of 1t.s mdustry, Europe can expect that new jobs 

d be created, and exlstmg jobs d be retamed, the mcenbve to move production to 

k d  countries dmmshes Such job creabon Increases consumer mcome and restores 

confidence to the European economy 

I understand that Professor Schulz, fiom the Unrverslty of Cologne, d present later 

today the results of a study on the unpact of mcreased compemon for electnclty and 

gas on energy pnces and on consumers' chqosable mcome 

Improved competxtweness IS not the only consequence of the operung of the energy 

markets The secunty of supply wdl also mcrease In the case of electnaty, the 

mdmdual Member State vvlll be less dependent on ds own generaaon capaaty, 

because d can, to a much greater degree than at present, rely on other Member States 

Supply shortages and pnce changes on speclfic fiels vvlll therefore be less dramaac, 

due to the mcreased mter-connections between the systems 

We are now closer than ever to liierahsed energy markets The Electncw Dnectwe 

was adopted by the Councd of M.uusters last December and the Member States are 

now busy transposing the Ikectwe mto nabonal leplabon They have two years to 

do h, wah the excepbon of Belgrum and Ireland, whch have three years, and Greece 

whch has four years 



The negotmbons on the gas dxectrve are at present very mtense and I hope and expect 

that we wdl reach a conclusion m the very near future But as you probably all know, 

thxs ~s the result of a long process The Comrmsslon anbqated h, and therefore 

suggested a step-by-step approach to progressrve comgl&on of the mternal energy 

market 

Let me polnt out some of the mdestones m tks process The first destones were m 

1990 and 1991, when the energy mrmsters adopted two Duectrves on electnaty and 

gas transit, and another Dueme  on pnce transparency for gas and electncw pnces 

A further step was taken d m g  1994 when the mmsters adopted a Duectrve whch 

liierahed the market for the explorabon and producbon of hydrocarbons %, 

together w& the mectrves on pubhc procurement m the excluded sectors, brought 

the upstream part of the natural gas market wthm the scope of the mtemal market 

The negotmbons on the mternal market for electnaty and gas started back m 1992 

when the Comrmsslon presented Its proposals These proposals introduced the concept 

of mandatory t h d  party access to energy networks % would enable consumers 

and producers to enter mto dxect contractual relabonshtps wth each other throughout 

the European Union 

In 1993, the proposals were amended aRer recemg-many moddicabons fiom the 

European Parhent ,  whch was concerned about the mandatory nature of the thud 

party access The Comrmsslon therefore re-centered Its proposal, pe-g equally a 

system of negobted l k r d  Party Access It was decided to postpone the hcusslon 

on gas untd agreement had been reached on electnaty 

The negobabons on the amended proposal started m January 1994 It took nearly 

three years before the %erne was hally adopted by the Council of Mmlsters on 19 

December 1996 The result reflects a broad degree of consensus and cornprome 

between the Member States and the mstaubons of the European Umon 



The &ectwe sets out the basic pnnqles for an mternal market, whch the Member 

States d have to mclude, and follow m then national systems But the &erne 

does not create one d o r m  system throughout Europe It provtdes subsidumty and 

flexiillay for Member States, when applymg these rules to then part~cular national 

sltuabon Tlus is clearly reflected m the number of options and models Member States 

can choose 

The enwonmental dunension has also been strengthened The m e m e  gwes Member 

States the possii~I~Q of r e q m g  the operator of the transrmsslon system to gwe 

pnonty to electnaty from renewable energy sources, and from combmed heat and 

power generabon We hope they wdl mdeed gTve t h ~ ~  pnonty 

Our pohcy IS to support renewables and the use of combmed heat and power If the 

nght accompanyng measures are taken, a more open electncrty market w d  provlde 

more opportunay for renewables It d also be possiile to Impose pubhc s m c e  

obhgations related duectly to the proternon of the enwonment 

I am certam that all these possibhes d be used But we have to mslst that &.IS IS 

done m a transparent and non-dscmatory way, so as not to hstrate the market 

o p m g  objectwes of the kectrve 

Pubhc service obhgations must not be used as an excuse for closmg the market to 

foreign-produced electncq On the other hand, the Ihrerne should not be the reason 

to underrmne the growth of promwng, enwronmentally ikendly energy services, such 

as renewables 

Member States have flexiihty m applymg the Ihrectwe but they must respect the 

degree of gradual market openmg, based on a mmunum percentage for the whole 

European Umon On 19 February 1999, approramately 22% of the market d be 

hberahsed Tlus market o p m g  wdl progress~vely Increase to 33% m 2003 T ~ I S  

degree of market openmg is a rrmtmum level, but Member States are, of course, 

allowed to go M e r  on a nabonal basis lfthey so urlsh 



I vvlll not go mto detail wah the transposhon of the Ihrectme, as M i  Jones d gwe a 

presentabon on the state of play rrght after my speech I however, add that the 

feedback we get fiom Member States IS very encouragmg I am coddent that m many 

Member States we d see that more than 22% of the e1ecdnat-y market IS liberahsed m 

February 1999 

Let me now turn to the negobabons on the gas proposal. We are,at the moment, at an 

advanced phase As a result of the eqenence fiom the electricity Ihectwe, 

hcusslons have proceeded more rapldly Important progress has been made slnce 

negotuiQons resumed about a year ago 

In July thrs year, the Luxembourg Presldency tabled a new comprormse proposal whch 

has been the subject of mtense and constructwe negotmhons over the last month 

The European gas sector IS charactensed by a large degree of drverslty - more than m 

the case of electnaty Ths wrll of course have to be respected when openmg the gas 

markets I am confident, however, that the proposed gradual but s~gtuficant market 

openmg can be acheved to the bene& of all. 

SuEiaent proternon of take-or-pay contracts IS b d t  mto the proposed gas D x e m e  

The proposed Dxectme wdl s a w  secunty of supply, and protect agamst posa%le 

senous economc problems of gas compames, when openmg the market 

However, stnct dens wdl be apphed by Member States and the Comrmss~on, m 

order to ensure that take-or-pay contracts are not bemg used as an un~usbfied reason 

for refislug thud party access 

As you all how,  the Presldency has called an extraordmary meetmg of the Energy 

Mmsters on 27 October m Luxembourg, mth a mew to s o h g  the outstandmg Issues, 

and arrrvmg at a common pornon 



There are shll Werences of vlew on some pomts, but there IS also a strong d to 

reach a compromse agreement Based on the recent progress made, and the wdl to 

come to an agreement, I am very optnmt~c about the outlook for a breakthrough m 

Luxembourg 

The agreement on a common p o a o n  by the Council does not, however, conshtute 

the h a 1  adopbon of the kec twe  The European Parhament WJ.U have another readmg 

on the proposal. Only after th, assummg that the Councd and the P a r h e n t  are m 

agreement with each other, the Ihrectme can be finally and l l ly  adopted It could then 

come mto force m 1998 

The electnaty Dnectme already adopted by the Council of Muusters and, hopeiidly, 

an agreement on the gas proposal m the near future do not, however, q 1 y  that we 

can sit back, self-saMed, mth the feelmg that we have reached our utbmate goaL 

The markets are stdl only partly liberahsed It IS possible and perhaps even necessary 

to go further The expenence fiom Norway, New Zealand and the Umted Kmgdom 

polnts m tlus &emon 

The electncw k e c t w e  contms a revlew clause, wZllch reqwres the Commsslon to 

re-consider the appllcabon of the kec twe  m the hght of the expenence gamed To 

conslder new proposals for further market openmg The gas Illrectrve wiU probably 

contam a nmllar review clause The expenence fiom Member States and other 

countries, who are plannmg a more thorough liierahsabon, wdl be very valuable m thus 

context 

La&es and Gentlemen, 

I would like to re-emphas~e that a more open market wdm the Umon, for energy as 

well as for other products and services, should be seen as an lrnportant tool for 

lmprovlng compebtrveness, employment and quahty of senaces Our comuutment IS 

not to the concept of liberahsabon for ~ t s  own sake, but to the improvement of the 

quahty of Me of Europe's cmens 



I would ltke to w.41 you all an mterestmg and ~nstructwe conference Thank you for 

your attauon 



Plper presented at NARUC annual mLetings 
Boston MA Nov 11 1997 T l l ~  v i ~ w s  eu~ressed 
Ire those of the author and arc nor necessarily those 
ot the Institute of Public Utlllt~es iC11chlgan State 
University 

MARKET CONCENTRATION 4ND THE SUSTAINABILITY 
OF MARKET POWER IN PUBLIC UTILITY INDUSTRIES 

Harry M Trebing 
Mlchgan State Umverslty 

INTRODUCTION 

Two fundamental questions must be addressed in any program that places major 

emphasls on markeuzauon and deregulation of electricity, gas, and telecomm~~~lcabons first, 

will workable competition emerge with deregulanon, and second, will rnterun regulatory 

pollcies facilitate the transition to compeatron and assure attarnment of public pollcy goals? 

Ths  presentation will address questlon (1) and the first part of quesuon (2) 

WILL COMPETITION EMERGE? 

At the outset an acceptable defirunon of what constitutes compeutlon m a deregulated 

envlronrnent must be estabhshed At least three approaches should be considered The flrst IS 

the lndustnal organrzabon-structural approach Thrs IS premed on the behef that market 

concentration, or market share, promotes market power Market power, m turn, p e m s  the 

firm to earn hlgh profits and support both profits and pnces above competitive levels A mqor 

Issue for public policy involves dealrng with concentrabon and barners to entry 

A second approach lnvolves the so-called "new l e m g " ,  as proposed by the Chcago 

School and public chorce theorists The deregulated firm, if efficient, will earn 

Copyr~ght 1997, Harry M Trebrng 
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high profits This will encourage new entry and the mcumbent's market share will soon be 

eroded Furthermore, the firm will no1 be able to sustaln a unilateral prlce Increase This 

becomes a major test of market power rather than concentration Absolutely no government 

intervenuon IS warranted or condoned 

A thzrd approach involves a type of ccmpetitlon described by Joseph Schumpeter and 

the neo~churnpeterian hstorrans Technological advance is the pmcipal source of growth, 

and change IS associated with large firms agg~essively mnovaung to capture markets The 

process of change 1s turbulent as new firms conunually challenge mcumbents Market share IS 

largely mearungless and any market power that exists w~l l  be eroded over tune There are 

examples of Schumpetenan change m telecommumca~ons For example, the conflict between 

promoters of the Asymmemc Digital Subscnber Lme (ADSL) (regional Bell operatmg 

compames, France Telecom, Deutsche Telekom, and Northern Telecom) on the one hand, and 

the promoters of cable (cable cornparues and M~crosoft) on the other, would appear to 

represent Schumpeter's creauve destruction -- especially if one system eventually triumphs 

over the other Other examples mght Include confrontations between wlreless and wlrehe 

networks, or the nvalry between the Internet and established telcos There are s igdcant  

deficiencies m the Schumpetenan approach because it &smzsses the strategies by whch f5n.m 

seek to acheve domrnance, foreclose entry, and sluft costs and nsks between customer classes 

as part of the process of exploitmg new technology 

We will adopt the mdustrial organrzauon-structural approach m the discussion that 

follows A generally accepted defimtxon of compeutlon holds that no firm has more than 40% 

of the market, that there are 5-6 comparably slzed firms, that no overt collusion exists, that 

market demand IS fughly elastlc, that substitutes are available, and that barriers to entry are 



minrmai Conversely, market dominance evists when one firm has 40-100% of the market and 

barriers to entry are high T~ght oligopoly evists when the four lesd~ng firms combined, have 

60-100% of the market and barr~ers to entry perslst Desprte the fact that there are supposedly 

450 firms m the interexchange market 100 potentla1 entrants Into the Callforn~a electrrcity 

market and 30 potenaal entrants m the Pluladelpha electric market rt IS still clear that major 

publ~c utilit~es can be characterized as dormnant firms or as tlght olrgopolres Even the 

domest~c long distance market, 20 years after open access was grven to MCI m the Execunet 

decisions, sall finds AT&T w~th 60 % of the market, MCI with 20 % , Spmt w~th  10 % , and 

Worldcorn w~th 7 % Of course, ~t can be argued that open access con&Qons have not been 

fully sausfied, and that concentration measures at thzs pornt exaggerate the mcumbent's market 

power But it is more relevant to look at the major structural and behavroral determmants that 

will both promote and reinforce market concentrabon over tlme 

STRUCTURAL AND BEHAVIORAL DETERMINANTS PROMOTING 

CONCENTRATION 

There are three major structural de temants  that promote concentraaon These Include 

(1) rnherent network economes, (2) network coordmaoon, and (3) monopoly focal polnts The 

network economes mclude jolnt produc~on, scope and scale economes, pool reserves, 

software enhanced functronahty, and the low Incremental cost of addmg servlces CoordmaQon 

~nvolves matchmg a caprtal-mntensive supply network with a demand network of customers 

having dlverse patterns of usage so that effechve coordination results in hgh load, dwersrty, 

and capacity factors The monopoly focal polnts rnvolve access to the EHV gnd, local loop, 

local swltchng, and local drstrrbut~on network 
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There are other structural features that may or may not promote concentratron or serve 

as barriers to entry These include substantial sunk costs that l~mit potentral entry, a highly 

leverased capital structure, potentral excess capacitv, and the long gestatron period required to 

achleve going-concern status These factors may change over tlrne For example, a compmson 

of the relatively long gestation penod for MCI as compared to that of WorldCom strongly 

suggests that the length of time needed to acbeve gomg concern status has d~rmrushed 

sigmficantly, yet the mdustry still fits the defmtion of tight ohgopoly 

Behavioral de teman t s  refer to the snategles of fm as management moves to adapt 

to a more deregulated envlronment A new management phlosophy appears to have emerged 

whch is dnven by a recogmtlon of 01igopolistIc Interdependence and a set of values denved 

from behavior m the computer mdustry, and an lmplicit belief m rncreasmg returns to scale 

As a result, management places a prermum on closely followmg the actlons of nvals, selectmg 

the nght market to target, stdung early and hard, achevrng the requisite slze of enterprise to 

be a successful player, and c a p m g  profits or facmg a slow dermse The new generaoon of 

utrlity management w~l l  employ pncmg, marketmg, and investment strategies to acheve these 

goals 

Pncmg m a deregulated envlronment wlll be employed to retam or acheve market 

dormnance and promote mdustry s t a b i h ~  Low ht-entry pncmg, as m the case of special 

contracts for large electric custmers, will be used to foreclose entry and retam preferred 

customers High access pnclng will be used to foreclose rivals or make the cost of market 

entry prohlbihvely hgh  TJus is shown m hgh  access charges for entry mto the local 

exchange, and a 74-81 % average increase m transrmssion rates imposed by 18 major electnc 

utilitres, after FERC Order 888, on those transporting power for resale As a consequence of 
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such strategles market concentration wlll remaln hlgh and pervasive cornpetinon will evolve 

slowly ~f at all 

At the same tlme prlclng designed to recognize ol~gopollsuc ~nterdependence IS clearly 

m evidence m patterns of price leadersh~p and conscious paralIeI~srn m Interstate and Intrastate 

long &stance rates Such prlclng behavior is reinforced by rhe need to malnraln acceptable 

levels of profitablhty, a fear of retal~at~on, lnfomat~on about the acrlons of rrvals, and the 

possibility of umbrella pnclng by a d o m a n t  firm Pnce leaderslup may be eroded by 

cheatmg, secret dealmg, and the ohgopsony power of large buyers Tlus type of pnclng could 

eventually be expected to prevail m sales to tanffed retail markets m electricity and gas, wlule 

dxect sales to large buyers would be d e t e m e d  by relatlve bargamg power 

With respect to marketmg and investment strategles under tlght ohgopoly, three 

patterns appear to emerge 

The first IS the preemptwe stnke Examples of preemptive strikes include the entry of 

U S elecbx utzlitles rnto regionaI power dstnbubon m the U K , U S utifltxes movlng to 

establish a major posltlon m response to pnvatuatlon m both mdustnallzed and developrng 

natzons, and the jockeyrng of WorldCom and GTE for the acquisition of MCI to establ~sh a 

dormnant role m m antegrated local, long &stance, and Internet market Preempave strrkes 

appear to be most successful when they draw heavlly on the utility network Conglomerate 

diverslfizat~on appears to be far less successful As examples of the latter, one couid cite 

regional Bell holdmg company (RBHC) entry mto real estate, telco entry rnto cable on the 

assumptron of some type of synergistic convergence, and AT&T9s entry mto retad computer 

sales and the acqulsibon of NCR 

Emulative behav~or occurs when one ol~gopol~st feels compelled to follow the pattern of 
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another In order to avord belng left out Examples include the entry of electr~cs Into 

deregulated generatlon, and the entry bv Sprlnt TCI, Comcast, and COY Into w~reless service 

following AT&T's acqulsltion of McCaw Cellular Sprlnt s effort was also followed by PCS 

Primeco (reflectmg the joint effort by Bell Atlantic US West, and Air Touch) 

Collaborative behav~or has probably cirawn rhe most attention m recent years It may 

take the form of alliances, jomt ventures, acqulsitlons, or mergers The goal a to mumme the 

rlsk of new technology, to share the r~sk  of nsw markets, to dormnate or preempt new 

networks, to exclude entry through standards or other barners, to facilitate provision of 

rebundled retall servlces through one-stop shoppmg, and to foreclose rlvalry among 

mcumbents Whle alliances have figured slgruficantly m collaborative behavior, they are not 

all equally successful The strongest alllances appear to match two dormnant firm m the 

provision of a new servlce w~th a clear understandtng that nelther w~l l  Invade the other's baslc 

servlce markets The best example IS France Telecom/German Telekom's "Atlas", whch is a 

value-added set of servlces for large corporate customers w~thm France and Germany, and 

across Europe Both c m e r s  currently control 100% of thelr natlonal voice and data network 

offemgs -- although open entry w111 come m 1998 The weakest alhances appear to be 

associated w~th  rapid change, an uncertam s h a ~ g  of benefits, and ease of entry or departure 

AT&TYs World Partners IS an example - Telecom Itaha jolned World Partners, but Spatllsh 

Telefon~ca dropped out to jorn the BT-MCI Concert alliance Yet World Partners shll mcludes, 

besldes AT&T and Italy, Netherlands, Sweden, Switzerland, Smgapore, and KDD as equity 

partners As non-equlty partners lt Includes PTTS m Korea, Thdand, Tawan, Indonesia, 

Malaysia, the Phrlllppmnes, Hong Kong, and Telecom NZ The lntroductlon of alliances 

appears to have moved global comrnumcatlons toward a tr~opoly (FTfDTfSprint, BTfMCI, and 
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AT&T World Partners) 

Acqu~si~~ons and mergers rnav be vert~cal (e g , Chevron and NGC), or they may cross 

industry lines (e g , Duke Power s acquisition of Panhandle P~pelme) Finally, the sequence of 

strateg~es IS by no means clear or readily defined For example, World Corn seeks to preempt 

BT's otfer for 80% of MCI, but lt enthusiast~cally welcomes a collaborative effort with BT's 

Concert m global markets 

EFFECTS OF TIGHT OLIGOPOLY 

There are at least eight adverse effects associated with tight oligopoly The first is the 

emergence of collaborative behanor whch Increases overall Industry concentration and, m 

Wn, tends to remforce oligopoly behavior on the part of the mhv~dual fum Second, pnces 

WIU not track costs (as they should under compemion), mstead, pnces will tend to reflect 

corporate strategies and the bargamg power of m&vidual players Thrrd, profit levels will be 

hgher than those that would prevail under competltron There will also be a tendency for 

aggregate profits to be maxrrmzed whenever possible through collaboratne behavior Fourth, 

network technology and design will be dnven by the demands of the largest users Fifth, 

asymmetric deregulatlon will provide an zncentlve to fragment the network by transfemng 

assets to nonregulated act3viOes thereby captumg economc rents Inherent m these assets 

Sixth, there wilI be an Inducement to asmvest m the network whenever alternative profits 

appear to be lugher l h s  situation could anse when profits anticipated from pnvatu;ation fail 

to measure foreign nsk accurately Any network d~smvestrnent could result m both a 

demgration of rnfrastructure and quality of service Seventh, oligopoly pncmg can lead to pnce 

rigidity for tar~ffed services when cost of service falls so that consumers of these services 

would be burdened -- especially if demand is perceived to be lnelastlc or d there is a recession 



Eighth the galns from network economies will not necessarily be d~stributed to those classes 

of customers who served to bring them about That is each class of customer will not 

partlcrpate in network benefits in proportron to ~ t s  contribution to the success of the network 

The broader consequence of oligopoly wlll be to adversely affect the ~nfrastructure as a 

platform for supporting productlvitv growth throughout the economy Any declme in 

productivity, m turn, will ultmately culrmnate in a declme m real mcome However, ~t must 

be noted that oligopoly may have some consequences that could be vrewed more favorably 

These mclude a greater responslveness to demand (especrally of oligopsony buyers), a stronger 

rncentive to promote X efficrency, and a wlllrngness to look beyond the confines of the firm 

for soluuons Under ohgopoly, the self-contained role of the old AT&T would not be 

sustamble 

THE ADEQUACY OF INTERIM REGULATORY POLICIES 

The move toward markemanon and deregulatron has been accompamed by the 

acceptance of "Irght" regulaaon as a trans~aonal safeguard There are two essentral features of 

lrght regulation The first is pnce cap regulabon and the second is a market structure pollcy 

designed to fachtate cornpetinve entry and greater 1111tlauve on the part of carners and 

ubhnes 

h c e  cap regdatron suffers from a number of senous defiaenc~es Flrst, PCR cannot 

come to gnps with ol~gopoly pncmg strategres An Indexed cellmg pnce 1s an admttedly 

feeble constramt on cross subs~duabon and pnce dlscrmatlon, but more mportantly, it is 

largely rneffectual m constrarnrng l~rmt entry pncmg, pnce leadershp, tle-m sales, umbrella 

prlclng, predation, and vertlcal pnce squeeze tactlcs 

Second, prlce cap regulation severs the trad~tmnal relauonshrp between profits and 
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prlces that preva~led under rate baselrate-of-return regulat~on The old relat~onsh~p between 

profits as a return on net rate base and prlces t~ed to cost of servlce IS gone Under t~ght 

olrgopoly, however, profits are a measure of the reasonableness of prlces over tlme but the 

~nterrelatronshp between market concentration prlce, and profits cannot be determined 

through PCR 

Thud, any attempt to recapture olrgopoly profits once PCR has been put rn place wrll 

be subject to the recontractrng ar,oument T h s  states that recapturmg, whether through an 

excess profits tax or an arbrtrary Increase m the X factor will be viewed as a clear dislncenuve 

for eEciency T h ~ s  conve~llently overlooks the fact that any system of mcentrve allowances can 

also become a means for camouflagmg oligopoly profits 

Fmally, PCR w11 st111 be subject to all of the well-known problems of measurement, 

the drsmcentwe to experiment w~th lower pnces m melastlc markets, and the cumulauve effects 

of compoundmg whrch aggravate the spread between ceillng pnces and actual costs 

Market structure policy under Irght regulation focuses on open access, mterconnecbon, 

and the provrsron of lncentlves for compemve entry Merger pollcy appears to be hed to such 

entry rather than to the control of concentmuon At the publrc polrcy level, the centerpiece for 

open entry has been the EPAct of 1992 and the Telecom Act of 1996 

The argument for the new structure polrcy was succmctly made by Reed Hundt on 

September 4, 1996, m a speech before the Royal Institute of Internatronal Affarrs m London 

Hundt argued that wrth rnmmum-procompetltrve rules (mandatory mterconnechon, unbundled 

elements available to resellers, and the auctromg of the spectrum) there would be no need to 

fix retall prices -- telecornrn~~~lcatrons would become comparable to "soap, shoes or software " 

The FCC lssued rts Order on Access Charges on August 8, 1996 It rs lnteresung to speculate 
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why open access has proceeded at such a slow pace In pan, thrs may be due to the RBHCs' 

appeal of FCC pricing rules for local competition to the Eighth C~rcuit Court of Appeals, but it 

may also reflect the deeper failure of b~lateral negotiations to produce interconnection 

arrangements that are acceptable to all partles The government of New Zealand placed great 

falth m a "rule of reclproc~ty", whch argued that all parties to an lnterconnectlon agreement 

would benefit by not imposmg restnchons on mter-network traffic Yet, eight years later, full 

lnterconnectlon between New Zealand Telecom (the mcumbent) and Clear Commumcatlons 

has not come to pass T h ~ s  may be attnbutable to Clear's unwillmgness to pay an access fee 

based on the efficient component pncmg rule, but a better explanation IS that New Zealand 

Telecom fears that mterconnectlon represents a loss of market share and a threat to i ts  

dormnance In the U S , a hfferent situanon exlsts Both the Bells, on the one hand, and the 

IXCs (AT&T, MCI, Sprmt, and WorldCom) on the other, have cornparatlve strengths, and full 

mterconnechon could result m either side los~ng a sigmficant market share before it has an 

o p p o m t y  to estabhsh a major posihon by eqlo img pncmg, allmce, jomt venture, and 

merger strateges designed to promote a posihon of potenbal dormnance The goal of such a 

positlon would be to create a consohdated enbty that IS best suted to provide bundled 

telecommumca~ons services and one-stop shopplng 'Ihs playlug out of strateges underhes the 

negotiations between GTE, WorldCom, BT, and MCI, as well as AT&T, and p o t e n ~ d  merger 

tallcs with RBHCs and other major entitles In short, the mterconnectlon Impasse IS little more 

than one facet of the struggle to acheve dormnance Interestmgly, the long delay m 

lrnplementlng the 1996 Telecom Act must have prompted Reed Hundt to observe, "We can 

hope for competluon all we want, but that doesn't mean it's golng to happen " (New York 

Times, December 23, 1996) 



FERCys open access policy has been implemented through condit~onrng mergers (such 

as Utah P&L and Pacrfic Corp ), lssulng cornparabilrty orders, and most recently in Orders 

888 and 889 (1996) The latter addresses matters such as functional separatron and unbundlmg, 

pool partlcrpatron and suggested guidelines for IS0 organlzatlon However, it IS too early to 

detemne what problems will be encountered Little work has been done on the economzc 

costs of access assoc~ated with a power exchange and a host of related p n c q  issues Equally 

unportant IS the strong financial lncenuve created for RTG members to cartehze the network -- 

especially when generatmg capacity exceeds available transmsslon capacity 

Parallellug access pnclng IS the questlon of appropnate merger cntena as ohgopoly 

forms maneuver to establrsh slgn~ficant market pos~trons With respect to the antitrust laws, 

W G Shepherd observes that "tlght ol~gopoly has scarcely been touched "" The FCC has 

declared AT&T to be a nondormnant carner and has approved the mergers of Bell Atlanhc and 

NYNEX as well as SBC and Pacific Telesis What cntena wll be used m the future remalns to 

be seen European cntena for alhance and merger approval appears to be less than stmgent 

For example, the European Comrmssion has approved the BTIMCI and the France 

TelecomiDeutsche TelekodSpnnt alhances, but it Qd take a stand a g m t  a vemcal jomt 

venture composed of German Telekom and program producers w e d  at provldmg dqgtal pay 

TV S d a r l y ,  the U K has prohblted vertxcal mtegratxon by rts power generators mt0 the 

reml Qstnbut~on of electricity 

As part of its merger guidelmes, FERC has requu-ed that applicants uhhze an analpc 

screen based upon the Herfindahl-Hlrschman Index to measure concentration When the HHI IS 

hgh, rt perrmts the applicants to quallfy submss~ons by showlng that access restnctrons are 

removed, ISO's w111 be created, or provisions wril be added to protect customers a g w t  pnce 



Increases FERC endorses funct~onai separatlon of networks and deregulated servlces, but it 

does not require full strucrural separatlon or holdmg company divestiture Furthermore, FERC 

does not require an analys~s to show that the same network benefits couId be acheved without 

mergers It does not requlre transparent regulat~on of RTGs, and rt llrmts concentration 

measures to the same product m the same maket, thereby drsmssrng aggregate concentraoon 

Fmally, the agency does not require the Lands Posner Index, whch 1s a much preferred 

measure of market power 

A PROPOSAL TO NEGATE OLIGOPOLY, MAXIMIZE CUSTOMER OPTIONS, 
AND STRENGTHEN INFRASTRUCTURE 

Many of the domesbc Issues of market power associated w~th bght oligopoly could be 

addressed drectly by moducmg a full, mandatory separaQon of the network from al l  servlces 

deemed to be cornpetlove that uQhze the network Wlth structural separatlon, the network 

would have common camer status w~th  an obhgaaon to serve all comers It would be subject 

to appropnate state and federal regulaaon, and lt would not be protected from the threat of 

bypass 

An rndependent network would have rndependent fiuanc111g and ~ t s  own board of 

hectors There would be no Inherent reason to h t  the scope of the network to propemes 

affiliated w~th  an exlstlng vertnlly Integrated pubhc utd~ty Indeed, there would be substanw 

benefit from bnnglng together the largest number of potential buyers and sellers consistent 

with some econormc cntenon such as the apphcaaon of FERC's dellvery pnce test hcreaslng 

traffic on a network should serve to exploit all inherent network and coordmtlon economes 

Structural separatlon should be clearly dlstmgu~shed from functional separatlon, the 

creatlon of an ISO, and- the FCC's Computer I1 declslon There wlll, of course, be offsemg 

costs associated wrth any loss 111 vertlcal economes from restructumg John Kwoka estmmtes 
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the loss from vertical deintegration at 13-14% for the average size electrrc utility But there 

should be substant~al offsett~ng galns that support the case for network independence and the 

expansron of such networks 

The first category of benefits would include greater opporturutles to acheve network 

efficiencies and the creatron of strong rncentlves to realize the gams It would expand to meet 

demand and aggressively promote usage and new network services to aclueve a h g h  load, 

drversity, and capacity factors Gams would arise because 

I) The mcremental cost of addlng new services would fall as the slze of the network 

Increased 

2) Reserve capability would be enhanced through access to greater standby capacity 

and alternaave routmgs 

3) Electnc "must-runn requirements would be handled more efficiently 

4) An expanded network would tend to expand available transmssion capacrty and 

mtnlmlze potentla1 network bottlenecks that would reqwe allocatmg ATC among 

generatmg enmes 

5) Network functronahty would mcrease as network slze mcreases -- p ~ c d a r l y  m 

telecommumcatxons 

6) Network expansion would Increase opportumbes for more market centers and hubs 

m natural gas supply 

7) Potenha1 conflicts between brddmg and drrect contractmg could be h ~ l n l s h e d  by a 

growth m totaI transactrons on the bulk power market 

8) Pnce volat11ity m secondary markets could poten~ally be mlnrrmzed because an 

expanded network could provide greater opportun1Qes for arbitrage 
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A second category of benefits would involve the d~rn~nutron of market power held by 

buyers and sellers uslng the network 

1) As the size of the network increases, the ab~lity of olrgopsony buyers to extract 

prlce concessions or dictate network desrgn w~ll  &mm~sh because sellers w~ll  have 

other optlons 

2) As the slze of the network mcreases, the market power of m&vrdual sellers will 

decrease because buyers wrlI have access to more sources Tlus wrll dnmush the 

attracuveness of alhances, mergers, and jomt ventures when the g a m  from 

collaborauve behavlor do not Increase as fast as the network creates new supply 

opnons It would also constram the payment of exorbitant fees for the purchase of 

assets (such as generanon) that are exempt fiom regulation 

3) As buyer options mcrease, the number of captlve customers should decrease 

Rebundl~ng at the retall level w l l  contlnue but as the number of sellers Increase lt 

should dmumsh m slgmficance In ad&tlon, aggregators would be better able to 

target the needs of specific customer classes 

A thud category of benefits relates to a drmmlshed o p p o m t y  to expbit the network 

as part of a jomt offenng of network and unregulated servrces 

1) Structural separmons would mmmue the opporturuty to cross subsldue between 

both types of actlvlhes or combrne them through tle-m sales via supposedly separate 

marketmg affihates 

2) It would rxmmuze the rncennve and o p p o r n t y  to fragment the network by s h t h g  

portlons of the network to nonregulated status or to disrnvest m the network 

3) S~nce the network had Independent fmcxng,  any anticompetlt~ve g a m  from a 
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leveraged capltal structure associated with hoid~ng company financing would be 

eliminated 

4) An ~ndependent network would be free from RTG dormnance of the IS0 and ~t 

would be free from member company control of the IS0 It would also be free from 

constraints on expanslon when such expanslon was dependent upon the consent of 

the members that owned proportionate shares of the network Closely related to tIus 

IS the need to free the network from what could be called the Argenunean 

constrams 1t 

An Independent network would be free to practlce proper pncmg that should rmnunzze 

uneconomc bypass The test would be whether the stand-alone cost of nonpartlcipauon m the 

network was greater or less than the drect cost of uslng the network and an allocated share of 

network overhead If the Glaeser modelst were used to pnce the network, then h s  allocated 

overhead would slmply reflect the cfifference between the stand-alone cost and the drrect cost of 

providmg the servlce 

There are, of course, stdl quesQons to be resolved regardmg structural separaQon 

These Include 

(1) Analwcal refinements m defimg the boundaries of the network 

(2) The proper cosbng and pncrng model to be appl~ed to the network The Glaeser 

model would appear to be ideal for such a situaoon, and it is made prncularly attractwe smce 

~t would requlre only the calcuiallon of total cost, stand-alone cost, and duect cost, whrle 

avoidlng the complexl~es of asslgnmg common costs among p ~ c u l a r  services 

(3) A detenrunauon whether the network should provide so-called default servlce 

(4) An exploration of whether a "bnght lme" can be drawn that dvides a network 
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between long-haul and local dutribut~on functrons 

(5) A dec~sion whether the network should be assrgned responsibility for assurlng 

universal servlce, energy conservation, and overs~ght of potentla1 collus~on among buyers and 

sellers 

(6) In the case of electricity, a decls~on whether generating plants that are substantrally 

pad  for by customers should be retamed bq the network as a bamer to lnefficlent entry Th~s  

would also apply to hydro and geothermal fac~litles 

The opportuoes for structural separation along the lmes mdcated appear to be 

greatest m elecmc~ty and natural gas However, delays w~l l  cause other lnstltutlonal 

arrangements to be put m place that will consutute a bamer to such reform In 

telecomm~~~lcatlons polltlcal and ~nsotuhonal resistance to restructunng could be substantial 

from exlsmg firms and potentxal entrants Yet, it should be noted that without formal 

separaoon, changes are takmg place m telecomm~lllcatlons as the carners recogwe that there 

are major gars to be made m voluntary r e s t r u c m g  T h ~ s  IS ev~denced m AT&T7s 1995 

restrucrunng plan, Rochester Telephone's 1995 restructunng, and US West's 1997 

r e s t r u c m g  A major advance could be made by suggesmg that the reponal Bell compmes 

be pemtted to estabhsh a common camer network mcorporatmg structural separafions 

implemented through stnct financ~al and o r g ~ h o n a l  separahons that would effectively h u t  

a parent holdmg company's ab111ty to commrngle network and user related services In tlus 

case, the promooon of a common camer network could represent a major step toward assunng 

u~llversal servrce 

If effectlve network separaoon cannot be achleved m publ~c ut111ty mddstnes, then 

regulators w111 be confronted wrth the need to try to negate t~ght ol~gopoly pncmg pattern 
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through attempts at bellwether prlclng, and by trghtening up considerably on PCR through 

periodrc cost reviews, rnonltorrng oiigopoly strategies, and tylng prlces and profits together, 

thereby rernstltutmg RB/ROR The prospects for success rn such efforts are doubtful, 

especially when there will be constant pressure to mmrmze or ellnunate regulatory agencies as 

they exist today 

FOOTNOTES 

I/ W G Shepherd, The Economzcs of Indusmal Organrzatzon Prenuce Hall, 1990, p 473 - 

21 J Kwoka, "Vert1ca.I Integrat~on and Its Strategies for Achlevmg Cost Efficiency m 

Elecmcity Supply " Econormcs Discuss~on Paper, George Waslungton Umversity, 

March 1996 

3/ The Argentmean network has no obhgaaon to expand transmssion capaclty Capacity 

expansion is kept separate from operatton of the network and it must be approved by a 

nahonal regulatory agency with finaucmg c o m g  from a voluntary agreement among 

major users (generators, drstnbutors, large customers) 

I Martln G Glaeser, "Those TVA Jolnt Costs", hsblzc Utrlraes Fortnzghtly, August 31, 
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ANTITRUST POLICY IN THE NEW ELECTRICITY 
INDUSTRY 

Richard J Pzerce, Jr * 

For over a century, the U S electnaty lndusqy consisted pnmanly of 
over one hundred vemcally-mtepted mvestor-owned unbties (IOUs) 
Each IOU was subject to pervasive costsf-semce regulabon by a combi- 
nahon of one or more state pubhc unbry comrmss~ons (PUCs) and the Fed- 
eral Energy Regulatory Comrmssion (FERC) Agenaes and courts have 
apphed anntrust pnnaples to IOUs m a vanety of contexts for several 
decades The ant lwt  analyss of the mdustry's structure and of the con- 
duct of the parttapants m the eiectnmty market has been greatly mfiu- 
ence& however, by the exrstence of pervasive cost-of-semce rtgUhh0n of 
IOUs and by the wdespread belref that large econormes of scale left lxnie 
room for compennon to play a benefiaal role m govemmg the elecmary 
market 

Most analysts have long beheved that the mdusuy ~s unduly frag- 
mented and that subs tan^ consohdatron of IOUs wouid enhance the effi- 
clency of the mdustry's performance * The mdustry strucnue vanes greatly 
by state and region. In some regrons, eg, parts of the fidwest, a sxngie 
large IOU serves @ens of consumers m several states In other regons, 
cg , parts of New Engiand, several my IOUs serve pomons of a s e e  
smaU state The regulatory enwonment has been rnhospitable to mergers 
and acqurtlons ~nvolmng IOUs, however Such a consoltdat~on rcquues 1 : -  - - -- 
at a mrnlmllm the approval of the Boards of both IOUs, the FERC, and - -- - - P ---- - -.. - one or more state PUCs. The FERC has encouraged efficiency-enhanag - - - . .  - 
consohdahons of IOUs. It has proven Mait for the parties to negotiate 
terms that would saasfy the &parate rnterests of the Boards of both IOUs 
and of state PUG, however nus, the level of wnsohdanon among IOUs 
has fallen far short of the level prevxously prehcted by fbancral analysts 
and urged by econamtc analysts. The SItuahOn seems to be changrng rap- 

I 
idy, however Thtrteen large IOUs proposed consohdanons la 1995 and 

- 
Lyia T Alvrrsm Pmfesor of k w  George WIthmgtoo Umvexsiry J D 1972 Unrvcrmry of .. - 
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1 Srr PAUL JOPEOW 81 R~QURD mn PO- 11-16 (1983) 
Z See rd Ihe FERC was named the Federal Power Cimmsaon unai 1Yn 
3 See, cg , Canway Corp Y FPC 426 US. 271 (1976) Umrcd States Y Otter Tad Power a, 410 

US 366 (1973). city of Hrmtmburg v FPC 498 F2d 778 (D C Cir 1974) 

t 
4 See cg. Josxow & s u p  note 1. at 66. bchud R e  A Pmpod w 

thr M d f o r  B d k  Rnw 72 VA L REV 1183 1192-97 (1986), S ~ e n r w  BREYER PAUL 
~ C A V O Y  mar REGuunow BY rn FFEDPXAL Po- C~MMI~SIQN 91 107 (1974) 

5 See Reroc nrpm nore 4 at 1195-%. 



30 EYERGY U W  JOURNAL p o l  172: 

rumors abound wth respect to scores of other consohdauons under consrd- 
erauon by IOUs 

Thrs drarnatxc change m the prospects for consohdauon among IOCs 
mav be ambutable to the arnval of a new source of lmpettls to engage m 
effiaencv-enhancmg behamor All IOUs now beheve that they WIU soon 
evpenence the transitton from the safe, quet Me of a regulated monopoly 
to the penlous, voiatlle He of a pamapant m a vigorously competlnve 
market. Inefficient firms wdi not survlve that translaon Thus, achevmg 
an effiaent sue a no longer a dxscreuonary god that an IOU IS free t i  
pursue at ~ t s  lersure or to deche to pursue at all Instead, it one of a 
dozen or more essennal prerficates to survlvd A desue to enhance effi- 
aency a only one of several plausible mouves for the rash of proposed 
mega-mergers, however Other less attractlve canddates rnclude (1) a 
desrre to maease a firm's pohttcal ciout m an effort to provlde ~t increased 
leverage to negotrate w ~ t h  regulators for a more favorable transitron to 
compettnon, and (2) a deslre to maease a firm's market power m order to 
earn monopoh xofits m the new envlzonment. 

Whatever xctor or factors account for the sudden increase m pro- 
posed uhixty mergers, the dramanc changes m the elecrnclty marker 
requre agenacs and courts to take a fresh look at the appllcaaon of antx- 
trust law and pohcy to the eiectnuty mdusay The FERC has the leadrng 
role m that process It has W e d  chat role m several ways m the past. In 
the consohdatron context, the FERC ongmally focused xts attennon on 
horizontal Issues, with pam& emphasls on e,%ected cost s a w 9  S~nce 
there was hnie potenual for meam@ compehnon among IOUs, t&e 
FERC approved wtually any proposed consohdatron that was accompa- 
~ued by a C ~ ~ I I I I  of expected cost savlngs lo 

- - - - -- - - -- - - - - - - -- - 

6 See kff Bdey Elranc UaLna m rUufwar Plan 3-Way &rger WALL ST J, NOV U 1995 st 
A2 Benlamm Holdca Merger of BuLamare G & E Pommrrc Elrmu: PlaMcd. WALL ST J, Scpr 16 
1995 at A4 Douglas Hawes Eknu Uafuy ~Hagcn ond A~UKUWN Sten m a LOgQ Perxpecnve 
ELEC J, O a  1995 at 11 James Rerobm. Magurg for Cnacd Muss Pus Urns. FORT., O a  15 1995 
at 16 

7 See M d w m  h e r  Sys., Ine and Iowa-N Gar & Elcr Co 71 FE RC 1 61386 (1995) 
(Comm n bhscy and Hoedrer co~currmg) 

8. The FERC must approve a proposed consalrdat~oa tf ~t Bnds that the proposal wll oe - 

constent wth thc pubhc mtcrcsr. 16 U S C  3 gt4b(s) (1994) The Departmat of J m c e  (DOJ) ha 
the power to dsappmve a consoldatum rhat the FERC appmva l5 U.S.C 3 l& (19%) So far the 
DOJ has chosen not to exerase thu power It u ameiy posaMe, however that the DO3 wll 
detecmmc a pmposed anolrdatlon ttur s a s h  the FERCs publc mmterm standard u 
mc~ns~tcru mth the mon ngomw n?ndYdt m the Qzyton A a  

9 Sa John S. Moot. The Chongmg Fbw oJEkcmc Unluy Maga Pro- 15 EWGY U 
1 (1994) 

10. See GgO~or HALL. -CAW BAR &'N -IT POUCY PU ~ C ~ E D  N TIE - 

FERCs REG~~ATXQN or mi Euzcmc Poww I N D ~ Y  (fonhccmmg m E ~ G U U I I O N  OF na 
E ~ ~ C P R I ~ R  Imusnt~) Dough Grrtn & J A  Boukntght, Jr, EIoanc UrJIty AMINn ltsuo m m 
Era of Bullr Amv M a r k u q  amp- NAT Raxrurcar & E .  Wmtcr 19% at 20 John 
W i  Whrdrng & Dcohg FERCs Evoivmg App& w ElePnc UnLly M a g v s  ELEC J AuN 
Sepr. 1989 at 16 

I 
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The FERC m o a e d  its approach to consohdanons m the 1980s Bv 
then, the FERC had d e t e m e d  that the potenual e a r ed  for soaallv-ben- 
eficlal compeutlon among IOUs wth respect to the generanon and whole- 
sale of eiecrnaty That potennal was not belng reahzed, however, because 
of vemcal c o n s u ~ t s  on compeuuon ?he IOUs were u n m g  to ailow 
potennal compentors access to then markets They could preclude com- 
petluve access to theu sales markets by d e c h g  to allow compeutors 
equal access to theu uansrmssion h e s  l2 In recoguuon of tb new r e a h ,  
the FERC changed its pnmarv focus to verncal c o n s m r s  on competluon 
It would approve a proposed consokdanon If, but only d (1) the consohda- 
tlon would yleld expected cost savmgs, and (2) the parnes to the transac- 
hon agreed to provlde compentors equal access to theu transasion 
h e s  l3 Since the FERC found that each of the consohdahons ~t cons~dered 
would produce cost savmgs, the FERC's new merger pohcv focused pn- 
manly on verncal constrats l4 The FERC consrdered horizontal rssues 
but m ways that were geatfy mfiuenced by its preoccupauon mth verucal 
rssues Thus, for mstance, the FERC often found that a proposed consoh- 
darron of lOUs would decrease concenuauon m the wholesale market bv 
lncreaslng the number of fims mth access to the relevant marketIs and it 
dehed  the relevant wholesale market pnmanly wth reference to the pres- 
ence or absence of vemcal constramts l6 ?1IlS approach made sense at the 
m e  The vemcal constrarnts were forrmdable obstacles to compeanon m 
the generauon and wholesale markets, and the FERC had no other effec- 
tlvemeans of lnducmg IOUs to erlmlnate the vemcal c o n s n ~ t s  l7 

a b k o ~  CHANGES DURING THE PERIOD 1992 THROUGH 1995 

Between 1992 and 1995, the enwonment relevant to the apphcauon of 
amtrust pnnaples to the eiecmclty market cbansed again. The new 
changes reqlllre the FERC to reassess xts methods of applying annvust 
pnnaples to the lndustry None of the approaches the FERC has used m 
the past are appropnate to the new market con&uons In 1992, Congress 
enacted the Energy Polrcy Act (EPAct) l8 That statute empowers the 
FERC to r e q u e  any IOU to provldc thvd paras  access to its transrms- 

11 See supm notes 9-10 
12 See Ptem supm note 4 at 1215 18. 
13 S e  eg Urah POWQ 6 Lgk CO 45 F E3.C 'f 61DS (1988) See a h  R~chard Rercc Usrng 

r l u G o s I n d w a y a s u G ~ m R c c o ~ g r h e E k r n c u y l n d w a y  13 R u m  L&Econ 7 3234 
(1991) 

14 See nrpm 9-10. 
IS S* cg M ~ C S Z  ~ o m r s y ~  ~nc ond XWU-IK G@ dr ~ l r e  co n F ERC 9 61386 (199s) 

&ruergy Svvs, Inc and Gulf Smta Unk Co 62 F LRC q 61 073 (1993) See gurYoily Hall. supm 
note 10 

16 See supm note 15 'Ihe FERC defines the relemur market to mdude a l l  first at? suppkexs- 
L e  rhme coMcacd by open arress mnsmsnon ranffr 

17 See Rerce. nrpm note 13 at 2440 
18 Energy Pohq A u  of 1992. Pub L No 102-486 106 S t a t  2776 W35 (1992) 
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slon hnes lg Ln 1994, the FERC rssued a Nouce of Proposed Rulernhg  
(NOPR) m whch it rehed on the text of the Federd Power Act of 1935 
(FPA) and the sprnt of the EPAct as the bases for proposrng major changes 
m the stnxcture, and methods of govemg the mdstryzO ?he FERC 
mtends to compel each IOU to lile an equal access tanff and to requre 
each IOU to mplement funcaonal unbundlmg, ~e , to separate rts trmrms- 
son, drstnbunon, and generauon funcnons and to perform each funcuon as 
If rt were bemg performed by a separate firm. 

These changes m regulatory enwonment have two major mphcauons 
for the FERC's methods of applying anatrust pnncxples to the electnary 
market Fmt, for amntSt purposes, the FERC can now Ignore the vernal 
c o n s m t s  on cornpennon that were the pnmary focus of the FERC's anu- 
trust aCtWIQeS dunng the 1980s As amended by the EPAct, the FPA now 
gves the FERC regulatory took that allow 1t to address those vertlcal con- 
s t r u t s  effecnvely, and the FERC's NOPR evidences its abhty and wdhg- 
ness to use those took to good effect. Second, the FERC needs to refocus 
~ t s  antitrust attenhon on homontal market power s u e s  as they anse m the 
funcuonally unbundled enwonment prescribed m ~ t s  NOPR The FERC, 
along wth wtually a11 market pamapants and andysts, antlapates that 
each vemcaJly-mtegrated IOU wdl be hvxded lnto three separate subfirms 
or operaang &vlsions--a aansmzssion company (transco), a dmnbuhon 
company (dsco), and a generanon company (gcnco) 21 Indeed many mar- 
ket pamapants and observers expect funcnonal unbundhg to evolve mto 
corporate de-mtegraaon-IOUs wdl spxn off theu aanscos, d~~cos,  and 
gencos mto three separate wrporaaons * In elther case-functional 
unbundlmg or corporate de-mtegrauon-lt no longer makes sense for the 
FERC to apply anauust pnnaples as d the relevant product market were - 

provlslon of bundled efecmcxty servxce by vemcaiIy-mtegrated hrms 
Instead, the FERC needs to devlse annaust pohaes appropnate to the dra- 
maucally Merent charactensacs of the separate markets for transrmssxon, 
dstnbunon, and generauon. In the new enwonment, ttanrrmsslon and 
cismbunon WIII re- regulated monopohes By contrast, the FERC's 
goal m lmplemenang the EPAct IS to create a fully-compeb~vc wholesale 
electnclty market that wdl subject gencos to the powerfui dIsupitne of a 
compeanvt market. 

The FERC must appiy anntntst p ~ a p l e s  m a t  least three drfferent - 

decxsion-malung contexts Fmt, of course, ~t must deade whether to 

19 See Rrchrd Renx Thc S m  of du T7mnntron to Compma~e  murk^ m Noavol Gas Md 
EIaPiPzy l5 Enwev U 323 (1994). Jeffrey Wirkrrt & Douglat Srmth, 7 k  Potty Aa of 
1992 A Warmhed for Competuwn m rhc Whkak Pcwv Mar& 10 YA~E J ON REG. 447 (1993) - 

BenurdBlack&Rdwd R u c c . T h r C h o r ~ ~ B ~ w ~ ~ 1 1 M ~ ~ ~ C c M o l P ~ g m ~ g ~  
Us UoaMly Indwrry, 93 C o n  L RBV 1339 (1993) -- 

20. Nonce of Proposed Rulemakmg, Pmmmg Who&~& Compeaaon Throqh Opm Accm 
Nan-Duwry T i w n  Smm by Acbk U W ,  IV F E.R.C. STATS gt REGS. 'I 32.514 60 
Fed. 17 662 (1995) (1994) [heremafter rcfemd to as NOPR] 

21 Id. at 17664 
P See kchard Rcrcr The A d v ~ f o g ~  of Dc~Ijuqmnng rhc &kfnaiy fndwoy E=c J Nov 
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approve proposed consohdauons of IOLs begvl~llng wth the SLY major 
consohdauons that have been proposed tius year Ln alI SLX cases veru- 
dy-mtegrated IOUs propose to consohdate all or theu funcuons The 
FERC has the dscrenon, however, to authonze oniv a parual consohda- 
uon In some nrcumstances, r t  mght k d  ~t appropnate to authonze con- 
sohdauon of the firms' transrmsslon and cfisulbunon assets but to refuse to 
authonze consolrdahon of theu genentlon assets Second the FERC must 
deade whether a partlcuiar geographic market for electncrrv IS suffiaentiv 
cornpeuhve to justlfv a dearon to allow unregdated wholesales by some 
or all of the paruclpants m that market3 The FERC's goal IS to create a 
Wy-compenave unreguiated wholesale elecmaty market m al l  parts of 
the countrv It resogmes, however, that rt may not be able to fulfill that 
goal d and to the extent that, some geagaphc markets are undulv concen- 
trated= Turd, the FERC has the power to condzuon ~ t s  approval of a 
proposed transacuon or method of operauon on an IOU's a g n e s s  to 
restructure m ways that wouid render the proposed traasacnon or method 
of operahon consistent wth the "publrc laterest" and the resulung pnces 
"just and reasonable 't6 Thus the FERC mav find ~t appropnate to con&- 
uon ~ t s  approval of either a proposed consokdauon or a proposal to make 
wholesales at unreguiated pnces on an IOU's e g n e s s  to &vest a por- 
tlon of rts generamg assets d the FERC concludes that the relevant whole- 
sale market a, or wouid be, unduly concentrated m the absence of parual 
dlvesnture of generaung assets 

In ~u NOPR, the FERC rndrcated that ~t IS consldenng whether, and to 
what extent. to employ such structural remedes for market power la the 
wholesale electnary marketn In some circumstances, other mst~tut~ons 
also may have the power to employ structural remecfies A state PUC 
might condiuon irs approval of a proposed consohdaaon on &vesuture of a 
pomon of the IOU's generaung assets even if the FERC approves the 
w a c t l o n  without such a condmon. Some stare PUCs mav have broader 
authority to Impose structural remecfies m some cvcumstances The Cah- 
fonua Pubhc Uuhues C o ~ s ~ o n  (CPUC) has suted that ~t "almost cer- 
m y "  WIU r e q u e  same Cahfoma IOUs to &vest a portlon of theu 
generating assets as part of the CPUCs plan to create a compennve retaxi 
electnary market m Cahfomafs Each of these decision-rnhg contexts 
rases somewhat Merent cons~deratlons, so it may be desmbb to apply 
dxfferent auntrust cntena to each, e g , a geographc market for eIectncrty 
met  not be so concentrated as to jusufy &vesnture or rmposluon of pnce 
conssals, yet the same market mght be too concentrated to jusufy approval 

23 Scceg E m q y S c m .  Inc..a8FLRC961234(1992) 
24 Scc gcMlJly NOPR svpm note 20 
25 IVOPR at 17.671475 
26. See 16 US C 45 824b(b) d, e (1994) 
27 NOPR at 17 67475 
28, Cahforrua Pub UuL Cammn. Proposed h h c y  D m o n  Adopnng a Prcferrcd industry 

Scnaaure 7 (1995) 
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of a proposed consoiidat~on of IOUs absent partral dvesuture of generat- 
mg assets 

Antrmst cnrena should be apphed to a market m a manner consistent 
wth the expected future charactensucs of that market. Ths pmaple a 
problematic m the contea of the electnatv market, however, because we 
can be certam of only one charactensuc of that market m the near future- 
~t wdl bear httle resemoiance to the eiecmaty market of the past The 
FERC must predate ~ t s  new anutrust pohcxes on some set of expected 
future markg and regulatory concfinonsi however For ths purpose, the 
FERC should assume that the elemclty market wdl have the foilowmg - 
charactensucs w t h  the next few years - 

Fmt, the mdustry wdI be funcnonally unbundled, r e ,  IOUs WIU reor- 
g a u e  mternally so that the funmons of nansrmsaon, cfistnbutlon, and 
seneratron are pertormed by separate w t s  that are requred to deal wth 
the other u t s  of the firm as If the are rndependent firms T ~ I S  n a central r component of the FERC NOPR Its mphcauons for anarmst pohcv are 
clear The FERC should apply Merent antxuust pohcles to each of the 
unbundled markets It also should consider strucrural nsues on an unbun- 
dled bas=, e g , rf a proposed consohdauon would yeld cost samgs and no 
mcrease m market power wth respect to the transmtsslon and dstnbuuon 
funmons, but the proposed transamon would yleid no si@cant cost sav- 
mg and an undesuabie mcrease m market concentrauon wth respect to 
the generanon funcuon, the FERC should condmon the approval of the 
consohdauon on the h' wdhgness to &vest a pomon of theu generat- - 

mg assets The FERC should reject the arguments of verucally-tntegrated 
IOUs that a proposed consohdauon should be approved because an other- 
m e  undemble rnaease m the market concentraaon m the wholesale 
market wdl be more than offset by expected cost savrngs wth respect to the 
transrmsston and dstnbuuon funmons Arguments of that type should be 
rejected m a funcbondy unbundled operaung enwonment because they 
are based on the xmphat assumptxon that verucal lntegranon yeids non- 
mvxal benefits atmbutabie to economes of scope and coordmaaon. Func- 
tlonal unbundhg u n d e m e s  that assumpuon. 

Second. the FERC wtll be successful m unplementmg a system of 
equal access to transrmssxon. Agarn, ths IS a core component of the 
FERC's NOPR30 'Ihe FERC IS lrkely to make some nutakes and false 
starts m accompbhmg ths daunung task, but the avadabtlrty of powerful 
regulatory tools to elmmate vemcal constratnts on cornpetlaon has clear 
q h c a a o n s  for the anatrust pohaes the FERC should adopt It should 
Ignore all vertlcal constraxnts m estabhhng and lmpiemenmg tts anurrust - 

pohacs on the assumpuon that lt ultumately Pnll be successful m usmg tts 
powerful regulatory took to elmmate those consuarnts 

29 NOPR at 17 681-82 
I 
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Tlurd, transrmssion Hzll be subject to pexvasrve and exclusive repla- 
uon by the FERC Transrmssron IS a classrc natural monopoiy that IS wthm 
the FERC's exclmve regulatory juns&cuon Competluon may supplant or 
suuplement regulanon of tb funcuon at some m e ,  but tb can occur oniv 
through creauon of a secondary market m transmtssron capaary It would 
be fuule and counter-producnve to attempt to create a compeunve trans- 
mtssron market bv h u n g  the degree of concentrauon m the market This 
aiso has clear unphcanons for the FERC's anutrust pohcies The FERC 
should approve, rndeed lt should encourage maamurn consohdatlon of 
uansrmssron assets m each replon All such transacuons are hkely to yreid 
substantld g a m  m effiaency, and none can harm compennon 

Fourth, dstnbunon wdl be subject to pervasive and e.cclusive regula- 
tlon by state PUG L&e transrmsslon, drstnbunon remalns a classrc natu- 
ral monopoly A state can create a compeutlve r e d  elecmntv market bv 
requznng b c o s  to provlde equal access to &err btnbunon svstems but 
the potentla1 for retad compeuuon IS unaffected by the pattern of owner- 
shp  of drstnbuuon assets TE2us a proposed consohdauon of ducos rases 
no concerns mth respect to potenud creauon or rncrease of market power 
bv anv seller 

The only compeunve concern that mght be rased bv such a proposal 
IS its potenuai adverse effect on monopsony power A parucular proposai 
mght r u e  non-tmal monopsony concerns d r t  would have the effect of 
creamg a bghly concentrated wholesale market on the buver's slde 31 

Three factors comphcate the FERC's efforts to devrse an appropnate set of 
anatrust pohcxes apphcable to proposed consohdanons of &cos Fmt, rt 
wrll expenence Mculty determlnrng the geographc scope of the relevant 
market. I wrll &cuss ctus problem m detarl m Sectson N A Second. it LS 
drfficult to venfy, refute, or quanufy c1auned cost s a w s  armbutable to a 
proposed consohdanon of large b c o s  We know httle about the extent of 
the econormes of scale potennally avadable m perforrmng the dmnbutlon 
funcuon We c3s conclude mth confidence that the consohdauon of two 
small drscos would enhance effiaency, but we do not know whether the 
potenually avadable econormes of scale conmue beyond a srze eqruvalent 
to ten, twenty, fifty, or even u e t y  percent of a wholesale market. ' B r d ,  
state PUCs have dsaetlon to adopt regulatory pohaes that u n  ellmrnate 
the onlv potennal source of anatrust concern r a e d  by a proposed consoh- 
danon of &cos If state PUCs reqrure b c o s  to promde equal access to all 
consumers, or even to a ciass of consumers that accounts for a iugh propor- 
bon of totai elecmaty consumpnon m the relevant market, the concern 
wth respect to potentxal cfisco monopsony power &appears 

Gwen the hgh d e p t  of uneeRaurty wth respect to the vanabfes that 
should shape the FERC's pohacs wth respect to the appropnate structure 
of the barbunon sector, and the power of states to affect those variables, 
the FERC should accord near ciqos~tlve deference to the posihons of 
states on proposed consohdaaons (or &vesntures) of b c o s  m the new 
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unbundled environment The FERC cannot approve a proposed consoh- 
datlon of drscos over the opposxuon of a state PUC m any event Lf func 
tlonal unbundhng evolves mto corporate de-mtegratron, the FERC mav 
also lack the juns&caonal power to &approve a consohdanon that IS 
approved by the PUCs of the affected states Even rf rt retarns that power, 
the FERC should defer to PUG m exercrslng that power It should 
approve any proposed b c o  consohdahon that IS supported by the PUCs of 
the affected states 

Fdth, the FERC wrll conmue ~ r s  efforts to subsutute compeuaon for 
regulanon as the ynmary means of govemmg the wholesale electnaty mar- 
ket Tim assumption seems safe The FERC has pursued pohaes deslgned 
to cisplace regulauon wrth compeuuon to the maXMum extent possrble m 
alI contem for over a decade Enactment of the EPAct of 1992, and ~ssu- 
ance of the 1994 NOPR e h a t e  any remarung doubts about the FERC's 
conunumg pursut of t h ~ ~  pohcy agenda. The broad anutrust rmphcahons 
of thzs element of the new enmoment are clear The FERC must analne 
wth care the present structure of the generatmg sector It must develop a 
comprehensxve set of antluust pohcles appltcable to proposed consol~da- 
aons of gencos and to the other dealon-makmg contem to wbch struc- 
tural Issues are relevant, cg , proposals to make wholesales at unregulated 
(or Itghtly regulated) pnces and proposals to requxre p a d  &vesnmc of 
gexIeraMg assets I WIU &CUSS thu dacult  task m the remarnrng secnons 
of thrs paper 

S ~ n h ,  the FERC wdl devlse and mplement an effiaent method of 
pnclng transrmssron sences T ~ I S  assumpaon IS predrcated on a more 
h g l e  foundation than the l ist fivc assumpaons The present state of - 
transrmsslon pncrng IS confused and mefhent Many transacaoas are 
governed by comphcated agreements among Iarge numbers of IOUs m 
whch a substanaal portron of the cons~derauon for the sence  consrsts of - 

rmphcrt barter, e.g, uthty A provldes servlces for u t h e s  B through J m 
r ecm for those unlrues' prowron of semces for udty k33 TO the extent 
that uansrmssion semce IS provlded m return for a purely monetized pnce, 
the most frequent pncrng approach rehes on "postage stamp rates," re., the 
IOU charges the same pnce per m t  of semce provlded without regard to 
Merences m dstance or costsM The FERC has encouraged IOUs to 
mtch  to a methodology called "or" pncmg, m whch the un~t  pnce of - 

transrmssron semce IS d e t e m e d  wth reference to the IOU's average 
N l y  allocated embedded cost If the semce can be provlded wthout 
cxpandmg the eXISMg transrmssron capaaty, "or," mth reference to 
opportmty cost, If aanslllssron capacxty consaamts create a sltuatxon m k 

whrch provision of semce to one party would &place semce to another 

3Z See gmcrnily Pierce, supra note 19 
33 See Jarow Bt nrpm note 1 at 71-77 
34 Statemen5 inqaury Coatcrrung the Coamxs~as Pnang Policy for T . o n  

Selmcs Rmded by Pubk UtA~tlm Under the federal Power Act, 59 Fed Reg. 55 031 (1994) 

I 
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party jS The FERC's "or" methodolog would be a major mprovement 
over the status quo ante-barter and postage stamp rates-rf the FERC 
can devlse a pramcable way of mpiemenung rts preferred methodologv 
So far however, the FERC has not been able to overcome the fonmdable 
obstacles to lmpiemenhng oppornu~ty cost pncrng on a dynarmc and com- 
phcated transrmssion gsld 

Nomthstandmg the large gap that exlsts berween the present methods 
of pnmg transmssion semce and an effiaenr pncrng pohcv, I vvlll analvze 
the anurrust Issues on the assumpaon that the FERC WLU adopt and mpie- 
ment a more effiaent transrmsslon pncrng poky m the near future I 
mdulge thts assumpaon for five reasons Fu~t. the FERC n smvrng, to 
anam that goal." Second, the goal IS a m a b l e  Thud, many market par- 
trapants share the FERC's mterests m a m g  that goal. Fourth the goal 
must be a w e d ,  smce conunuaaon of the present pnclng methods would 
produce a vanety of senous adverse effects m h e  new unbundled enwon- 
ment 37 Flfth, ~t IS rmposslbie to make a rauonai detenaraauon of the geo- 
graphrc scope of a wholesale elecmaty market consistent wth  the 
alternauve assumption, re, that the present meffiaent pnang methods wrll 
persnt m an unbundled enwonment Determums the geographc scope 
of a market IS a a n a d  step m de t e rmug  whether anv pam& market 
structure a hkely to have adverse effects on consumer welfare Yet, deter- 
mmmg the gcographc scope of a whoiesale electnary market IS c n u d v  
dependent on adopuon of a more effiaent transassion pnclng poky  

An effiaent transmrssion pnclng regme should Indude several ka- 
m e s  Fmt. it should be a two-part rate, or n should have charactensucs 
analogous to such a rate The first part should be designed p m a d v  to 
allow a transco to recover ~ t s  mvestment m ttansmrssion assets ?lus part 
should be bdled on some bass other than per urut of servtce provrded m 
order to mtnlmrzc ~ t s  potentral dstomve effea on decls~ons whether to 
purchase a urut of aansrmsslon servlce Devrsrng and rmplemenang the 
first part of the race a a dammg task that reqrures the FERC to choose 
among lmperfea alternauves The second part of the rate should be 
bdled per urut of semce prowded It should be calculated soleiy wrth ref- 
erence to the short-term marpal  cost of provldmg a un~t  of transmxsslon 
semce That mar@ cost has two components vanabie out-of-pocket 
costs and opporruluty costs The vanable out-of-pocket costs consist pn- 
manly of h e  loss, ~ c ,  the value of the eiecmcxty lost m the process of 
m m g  a unit of electncrty over a para& route This vanes pnmar- 
dy as a funcbon of the dstance transtmtted and the charactenshcs of the 
reievant transmsaon Itnes, eg, a 765 KV h e  expenen= less h e  loss 

- - - -  

35 S a  Norrhern Uht Sen Co, 58 FERC ? 61.070 (1S92) 
3& See gtrwol[y T i n  Rmg P o i q  Sttzxema nrpm note 44 
37 See Rercc rrrpm note 13 ar 4047 
38. &QURD h R C %  ECONOMIC REGVU~ON 142 5s (1994) See g&v FED- 

E.-Y REGULATORY COMM'N Tmi T i t m s ~ r s o ~  TASI FOR= s REPORT m COMMISSXON 
(1989) Charia Stalan, Sqnqknce of the FERC s Tm~nrrnon T& Fom Report ur rhe E v o b n  
of rhc Elrpnc Inhrmy 13 J RES m L & E ~ N  1'3 (1991) KEVIN KELLEY e~ AL. SOME ECONOMIC 
PXW~PLES FOR Plume WHEELED POWER (1987) 
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than a 230 KV h e  The h e  Ioss per mtie on a modem, ultra hgh voltage 
h e  IS very smalI Thus, d h e  Ioss were the only component of the mar-- 
nal cost of transmsion, the FERC couid conclude wth confidence that 
U S  wholesale e l e c m q  markets are very large ?he relevant market 
would have a radus of at least five hundred rmles Indeed, m thts situanon 
the relevant market rmght consrst of the ennre conment of North 
Amenca i 

The mar-ma1 cost of transmtssion also should ~nclude oppomtnztv 
costs, however 39 If a t r i i ~ l ~ m s ~ o n  h e  (or path) IS capaaty-constramed at 
a pamcular m e ,  the opportunrty cost of wnsmttmg an adhaonal u t  of 
electnclty to accommodate one wholesale transacaon consrsts of the cost of 
foregorng the transrmssion of other u t s  of electnaty associated wth a- 
ferent wholesale transamons, re ,  the output of some generators must be 
reduced to p e m t  the transrmssion of eiecmaty produced by another gen- 
erator40 In tlus sltuauon, the o p p o m t y  cost of transrmttlng a u t  of 
electnaty IS the cost of subsumung uxllts of hgher cost electnaty for wrts - 

of lower cost electnaty Srnce the marpa l  cost of generamg electnary 
ranges from erght dollars per megawatt hour (M) to 155 dollars per 
MWW1 t h ~ ~  o p p o m t y  cost can be very large In conhtlons of con- 
seamed capacxty, the o p p o m t y  cost of aansrmssion, often referred to as 
the congesuon cost, usually dwarfs the vanable out-of-pocket costs of 
transusion 'The exrstence of transrmssion capaaty constramts at some 
locauons dunng some penods of m e ,  and the eustence of the assoaated 
congestion costs, greatly comphutes t$e FERC's task of dev~stng and 
lmplemenung a n u m t  pohaes appropnate to the wholesaIe elecmcxty 
market. Transrmsszon capacity constrau~ts and congesnon costs reduce to 
some uncertarn e-ent the geographc scope of the wholesale market rele- 
vant to a partxcular proposed transacnon 

Seventh, the FERC wdl unplement its procompetltlve regulatorv 
agenda through adopaon of the "Poolco" model Ths assumpuon n con- A 

troveaial and contestable The pamupants m the ongorng debate about 
the preferred future of the electnaty market arc about evenly drvtded 
between the proponents of the Poolco model and the proponents of a bllat- 
era1 trade modeL xs not the place to rehearse that comphated 
debate I wdl attempt only a bnef, sunpidied summary for the benefit of 

39 See Pterce supra note 13 at 4047 I am crdudmg from h ~~ what the FERC refers 
m Y nanaUary semca" Thu gmenc label tnduda several dmna s a w c a  cg. &parch load 
f o l l o ~  and miave  paver Each of these semar m w  be anal@ cuefulIy and subjected to an 
qpmpnate govemana relpme. Same m c e s  can be pronded through compeuave market 

- 
meth- whrlc othen should be pmnded by teeufued eauaa. arb- omcrs of tranrmmron lmcs 
or Poolea 

40. See W i  H o p .  & k n e  ~ ~ I L  A New Model for Old -&s EfEC J ;Mar 
1993 at 18 

41 See Wk?m Hogan, Poolco Whar s the TnW 13 (July IS 1995) (paper presented at the 
Eieun~ Generanon n Summer Metang) 

4 2  For a sample of the debate. compum Donald GYber er aL. An EA&mr EIrrncrry rucltk 
llsrng a POOL to Suppon Red Compc~on. Erpc J Sept 1994 at 48. wuh CaKom Pub UtlL 
Comm n, Customer moue Through D I ~ J  Acccsr Propod and Rccommendauaru of Cmmwoner 
Jesse J h g h t .  Jr (May 24 1995) a 



those who have chosen not to m e n e  thenselves m the details or thrs 
unportant debate 

Both groups recopze that each regonal transmssron ,and must be 
subject to operauonal control bv a srngle entxtv onen called the mdepend- 
eat svstem operator (ISO) Both also reco-pze that transrmsslon g d s  are 
comphcated, lnteracuve and dvnarmc Lf the p d  is cnaractenzed bv non- 
m a 1  capacltv construts the addruon of a load or a source at one polnt 
on the p d  can Impose large costs on numerous thua parues bv reducmg 
the capacltv avadable on other pornons ot the _ad, therebv fo rms  curtal- 
ment of the output of one or more generators Both goups agree that the 
method of organlnng wholesale trade m electncxtv must account for these 
comphcated relauonsiups 

Proponents of a bdaterd trade model beheve that rt can perform th~s  
funcnon rf the contracts between generators and purchasers are well- 
drafted, and rf the FERC implements an effic~em svstem of transrmsslon 
pncmg that mcorporates congesuon costs Some cornb~nat~on or' arbitrage 
and muin-pam conrracts rm$t vxeld acceptable results m hi situauon If 
a bilateral contract purported to requrre a parucular generator to sell elec- 
tnaty to a parucular purchaser m arcurnstances tn whch the assoaated 
transmrsslon would requre curtalime?t of a lower cost generator, the trans- 
acnon wouid not actuallv take place because of the high cost of the associ- 
ated transmsslon semce If the generator under contract had to bear the 
high transrmsslon cost xt would have an economc mcenuve to purchase 
electnatv from another generator w ~ t h  an uncongested mmmsslon path 
to the buver and to subsutute that eiectnaty for its own to meet ~ t s  con- 
tractual obhgauons If the buver under the contract had to bear the hi$ 
wsrmssxon cost. n also would have an mcent~ve to substrtute electnatv 
from a senerator wrth an uncongested transrnlssxon path and to use a por- 
tion of lu saved transmrssion costs to compensate the generator under con- 
tract for r t s  lost profits on the sale The proponents of brlateral trade 
beheve that arb~trage and rnulu-parry contracts of thxs type would avoid 
the adverse effects of the comphated mteracnons wrthm a transrmssxon 
gnd 

Proponents of Pooico are skepuul of h behef on at least two 
gounds First, thev beheve that the FERC wouid not be able to Implement 
an effiaent uansrmssron pnclng pohcy m a bdaterai trade envlromlent 
Second, they beheve that arbitrage and mula-party contracts would not be 
s a a e n t  to avo~d the h@ sacla1 costs attendant to the network effects that 
exst on a capacxtv-consumed aansmsslon gnd. Both sources of skepu- 
a m  have the same root The nature, locaaon, and maprude of the net- 
work effects on a capacltv-consaauzed p d  are comphcated, non-hear, 
and dyxmmc. 'Ihey could be accommodated only bv some combmanon of 
exaemefy compixcated contracts, e g , a contract wth ten pames and scores 
of coanngenaes, andor hundreds of arbitrage unansactxons each day 
Moreover, the FERC would have to unpiement an ememely comphcated 
and dynamc aansmrsslon pnclng pohcv m whch the cost of transrmsson 
on many paths would van  vvltlun a large range con~uously  throughout 
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each dav The proponents of Pooico doubt that the FERC would be able to 
mplernent such a svstem tn the contexr of a brlaterai trade market 

'The Poolco proponents have designed thex alternauve method of 
movrng to a compeunve wholesale market on the bas= of the svsterns that 
are already m effect m mmv other places e g ,  Great Bntam Norwav, 
Alberta, New Zealand, Argentma, and CMe, and the power pools that 
many US IOUs have long used to reduce the cost of elecmaty m a 
regon 43 POOICO refers to a new Independent msututlon that would have 
two complementary roles dadv operanon of a regonal transassion -ad 
and mplementauon of a b~ddmg system that would deterrmne whch gen- 
erators provlde power to the gnd at what pnces at each pornt m ttme 
Poolco wouid use emsung algorithms that reflect the charactensues of the 
gnd, mctuhg the capaaty constrmts and network mteracuons that emt 
m varyrng generation and load conchuons, to xmplement a dual b l d b g  svs- ' 

tem Each half hour, each purchaser would submr a bid that cons~sts of the 
quanhty of electnclty it n wdhg to purchase at each node on the g d  at 
various pnces, and each generator would submt a b ~ d  that cons~~ts of the 
quannty of elecmatv lt IS I s g  to sell at each node at vanous pnces 
Poolco would then mput the brds and run the algonrhm. The output would 
mciude the quannty of electnaty that flows m and out of the gnd at each 
node dunng that haif hour, the pnce pad and recclved at each node. and 
the per u t  cost of transrmssron on each path Thus Poolco would auto- 
maucally rmpiement an effiaent transrmssIon pncxng pohcv The marpal  
cost of tr;msrmsslon from one node to any other node woufd be the Mer- 
encc between the me-speak  pnces of electnclty at the two nodes The 
Anuaust Divrs~on of the Deparunent of Justlce (DOJ) has aptly analo- 

Pooico's role to that of a stock e~change The FERC would have to 
regulate Poolco, sxnce ~t wouid be a ctassrc natural monopoly that dls- 
patches elecmmty m mtentate commerce ?hat task would be relauvelv 
easy, however, sxnce both the Pooico algonrhm and its m a c u o n  records 

A 

would be hghly transparent. Pooico would be U e l y  to abuse ~ t s  monop- 
oly power because any such abuse would be easy for transacting parties or 
the FERC to detect. 

In my analysis of anutrust nsues, I vvlll assume that the FERC adopts , 
the Pooico model as the basic mechamsrn to create a compeunve electnclrv 
market. Tfus assumptron has several effects on the analysis, but the net 
effect IS oniy to reduce the poten~ai for abuse of market power The 
potentrai for gencos to exercxse market power emts under elther model, 
but the Pooico model has features that reduce the otenaal for undetected 
a b w  of market power to some unce- extentS Thus, adopfzon of the 
alternaave assumpuon-that the FERC chooses a bxlateral trade method 

13 See gPrvolly Hugh R&ck cr al, Evaluatloa of Alternauves for Power System Coordmuon 
and PooImg m a Compeauve Envtmnrnar. IEEE Trantacaonr an Power Systems (1995) 

44 See gowolly m u s r  DIV, US D m  or Jusnce. COWMEWS m TO THE 
FERC NOPR (1995) 

45 See mfha n o w  81 86. 
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of unpiementauon-wouid not matenally arfect the results or mv antxtrusr 
analvsls 

In the new funcuonallv unbundled enmonment the wholesale elet- 
tnarv market wrlI share the basic features of anv other compennve mar- 
ket Thus the starung pomt for devlslng pohaes to govern the perrmssxble 
stnrcrure of the genco segment of the lndustrv should be the DOJ Merger 
Guxdehnes J6 The Gudehes  use the Herfhdahl-Hrrsc,hmn Index (HHI) 
to identtfy proposed consoIrdauons that m e  potenuai anucompeuuve 
concerns suffiaent to justlfv detaded analvsxs of the k l v  egects of the 
proposed transacnon The HHI IS calculated by summlng the squares of 
the market shares of the pamapants m the relevant market A consohda- 
uon that would mcrease the HHI m the relevant market bv ffi pornts 
tnggers antitrust scruunv d tbe pre-ensung HHI e~ceeds 1800 whde a con- 
sohdauon that would mcrease the HHI: bv 100 pomts triggers scrutiny d the 
pre-eulsnng HEE n between 1000 and 1800 The Gudehes  suggest that a 
hl@ proporuon ot proposed consohdauons of gencos rm$t well warrant 
senous anntmt scrutrnv Indeed, the Gudelmes suggest the drstlnct possx- 
bdlty that the present pattern of ownenhp of generanng assets should be a 
subject of senous anntrust concern If the relevant gee-pphc market IS 
each state, or that pornon of a state that n served by one of the ten 
regond transrmssron g d s ,  lllnerysne percent of U S  electnary markets 
have HHIs m excess of 2500, and scores of markets have HHIs m evcess ot 
5000 " 

StuQes of the e lematy  markets m Great Bnt;un and Sweden rem- 
force the behef that market concentrahon among gencos IS a subject wor- 
thy of senous concern The Bnush gcnco sector has an HHI of 
apprommately 3460Jn Numerous studxes of the Bntlsh market have pro- 
duced endence of abuse of market power by gencos ' 9  Rlchard Gre:n and 
David Newbery esnmated that pnccs were approxlmately seventy-me 
percent hlgher, and that output was approxlmately thmeen percent Iower 
than would be the case If the genco sector were structunlly cornpeuuve 
Green and Newbery predcted that the abuse of market power by the Bnt- 
 IS^ gencos would dedrne dramaucally If the genco sector were restructured 
to consxst of five equailv-srzed firms, yleidmg an HHT of 2000 Such a struc- 
ture would produce an average pnce only seventeen percent h@er, and 

46 See S7 Fed. Re& 41,552 (I=) 
47 W W  Hogan. Backgaund far Plmyr Sesuon an Market Power m Wocuemo PAPERS OF 

rw HARVARD P o u a  GROW 5-6 (1995) 
48 See Stepha k a l ~ d ,  Compamn m Prom Pua Unrr FORT., NQV 15 1994 at 26 
49 See rd See a h  Alex Htnney Mega NOPR A Bnr Cmstcs h z  Pond ro E s p h  W W s  

H a p p m g  ac FERC PO.. U n u  Four, July 1 1995 at W See gPltmily U K s ~ V o n o l  Powa 
P0wege.n Mtur Self Of Up w dOeO UW Lowa Rmu ELEC U r e  WL Feb 3 19% fiehard Green. 
Bnrmn s U t w e ~ r d  ELancuv &of m FROM RU;UU~ON TO C O H ~ O N  (M Einhom ed 1994) 
R ~ c k d  Grem & Dand Newkry C o m p w n  ur rhr Bnnrh Elrcmq Spot W o r k 4  100 J POL ECOPI 
929 (1992) 

50 Grem & Newberv supra note 49 at 9 4 3 4  
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output onlv three percent lower, than the results of a hvpothet~cal tuilv- 
cornpeuuve market 

Stud~es of the Bntrsh market have aiso detected another phenomenon 
that should be of concern to U S  pohcy makers Some poruons of Ehe 
Bnush q d  are capaatv-consumed dumg some load conhuons At 
those tunes and locations the pnce brd and recelved IS far above the pnce 
that would be produced by a competzuve marketa 'T~IIS h d m g  demon- 
strates that the effects of capaatv construts can mclude creauon of local 
genco monopohes w~th very large resulting reducuons m consumer 
weifare 

Studles of the Swedrsh market have produced s~mrlar estimates and 
predcnons The Swedsh market has an HHI of 3200 53 Lars Bergman and 
Bo Andersson esamated that the level of market concentranon IS such that 
the market pnce m Sweden would be tfurty-SIX percent hgher and the out- 
put would be nrneteen percent lower than the results produced by a hvpo- 
theucal, structurally-compeuuve markets4 Bergman and Andersson also 
esnmated that modest resuucrunng-mcreasmg the number of gencos 
from four to SLX-would wrually elmmate the adverse effects of potenual 
exerase of market power by Swedsh gencos 5s On the bass of these srud- 
ies, and scores of studes of other markets. Paul Joskow has developed a 
few slmple rules of thumb wlth respect to cntena apphcable to concenaa- 
uon levels m the U S electnary market. two gencos are too few; ten are 
ample, five are probably suffiaent, and, four equally-slzed h n s  represents 
the presumpuve balance pornts6 

These gurdehes and stud~es provxde a useful s t m g  pomt for an mu- 
trust anaiysrs of the elecmcrry market but they are not sufticxent done to 
f o m  the bas= for a detaded set of pohaes that can be unplemented for 
that market That task a comnhuted bv three factors Fmt. it WIU be dlffi- 

I 

cult to detemme the scope 6f the ge6pphlc market reievant to a pro- 
posed consolrdauon The maror dctcrrmnauve variables are the emstence, 
iocauon. extent, and effects of capacrty consvvnts on trumssxon p d s  
In the absence of capacxty consuamts, rt mght be defensible to cfiwde the 
U S lnto two geographc markets east and west of the Interne that con- - 

nects the two halves of the naaonal gnd. If those were the relevant mar- 
kets, the present structure of the marker, wth an HHI well under 1000, 
would provrde no reason for concern, and the FERC could approve dl of 
the consohdatlons that have been proposed to date and a great many 
others without having to engage m dose s c n r ~ y  of the ke iy  anutrust 
effects of the consohdauons At the other extreme, rf capacxty c o n s ~ t s  

51 GM Q N e w k y  supra note 49 at 947 
5% GM 8 Newbey rvpm note 49 at 951 
53 See g a w d y  LARS BERGMAN & 80 A ~ = N  S ~ o a c n o ~ .  Scn. OF Ecov ~IARKET 

S ~ ~ u c r u ~ e  AND s w ~  RUCE OF ELEC~RIU~Y Av EX A ,  ANALYSIS OF= DEXEGLUM SWEDISH 
E ~ e m c r ~  WAR= (1994) 

54 Id at 9 
55 Idatll 
56 Src g e n c d y  Pad 3akow ,WwIru Power Frund or Foe' m WORK~XG PAPW OF THE 

H A R v ~ J  EZ.EC~XTCITY Poum GROW (1995) 
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h t  the scope of geograuhxc markets to each state or each poruon ot a 
state that IS served by a parucuiar relonal gna almost all C S electncrtv 
markes are alreadv charactenzed bv a deaee ot concentration that IS 
hkely to meld bad results and the FERC should Isaupro~e wtuallv all 
proposed genco consohdauons except those between rwo unv gencos I£ 
as seems Irkely, the reievant geogaphc markets are larger than a state and 
smaller than half the nanon the FERC must adopt a detaded set of pohc,es 
that wdl allow rt to dlstmgursh among aansacuons and mar.len In anv 
event, it a xmpossrbie to apply anv set of pohnes wthout h t  dec~arng how 
to d e t e m e  the relevant geographrc market and hence the degree ot con- 
centranon m each marker I wdi return to ttus compkaung factor m sec- 
txon A 

The second comphcatmg factor IS the existence of u q u e  mutuuonal 
features of the new eiemacy market. Anutnrst anaivsts vlew measures or 
market concentranon as no more than presumpuve mcficators that a paruc- 
ular market stnrcture or proposed consohdation a or a not. wonhv ot 
detzllled analvsls There are mvnad other factors that can appropnaselv 
mduce an agency to conclude erther that a drfferent set or gmdehes and 
thresholds for scrutmy should apply to a particular wpe of market, or that a 
proposed consohdauon should be approved even though n poses a nsk or' 
creamg a degree of market power that would be consrdered unacceptable 
m other arcurnstances T ~ I S  a the pornt at whch the assumed adopuon of 
the Poolco model becomes relevant to the analysls The facrors that should 
be consrdered m a detded analysis of the pemsrbIe or desuable struc- 
ture of a market lacfude ease of entry, enszence of excess capaatv, pro- 
pornon of costs that are fixed degree of homogenertv of product structure 
of the buyer srde of the market. e.nent of sellen' knowied_ee ot each other s 
costs and pnces, degree of transparencv of any everclse of market power 
and, most unportantly evrent of potenuaIly avdable economes of scale '' 
The Iast four of these factors are affected to some uncertarn enent bv the 
assumption that the FERC ~ I U  adopt the Poolco model I wll address 
each of these consrderanons m secuons B and C 

The thrrd comphcaung factor n lack of reievant h t o n c d  evpenence 
The manner m wfuch a market has evolved, and the manner m whch a 
market has performed m the past, are valuable sources of data for an anu- 
trust analysis of the market Most of the vanables reievant to esrablrshmg 
anntrust pohcres apphuble to a market are drfficult to esamate sn &ton- 
cal data can be very helpful LU verifying or r e h g  a prehmmary esamate 
of an unoortant vanable Jg Two examoies db.rate thrs uhenomenon 
Fmt. an kaiyst mght condude preinmnAdy that the relevit  g e o p p h c  
market probabiy IS small area X, m whch case the IS 3200, mdcauve 

57 SW IL4 Rnrur A w o A  AL AKmRusr LAW 59 4 4  4 8  420-12 (1995) A W ~ A  & 
TUR~EXZ supranote 31 at PO 916-23 93962 P H ~ ~ P  ARJZEDA & HERBERT HOVN~UWI SLTPLESEV 
TO -us LAW 39 917-20 9394 (1994) 

5& See AREE~A ET AL nrpm note 57 99 53Yd Dla A-A & TLRYER. swra note 31 ax 
59 921 923 AREEOA % HOVENUWT J Y P ~  note 3 at 1.S 921 

59 See AREEDA ET AI supra note 57 at JQ 4226 515-25 550 5526 



of a hghlv concentrated market In manv c~rcumstances, however, it IS dz- 
ficult for the analyst to be confident that she 1s nght. If a retrospecrrve 
studv or the market's perromance produces a findmg that pnces have 
appromated marpa l  cost. the analyst has good reason to beheve that her 
p r e h m a n  deterrmnation of the geographc scope of the market IS wrong 
On reconsiderauon m hzht of the htoncal  uerformance of the market. 
the anaivst mav conc1ude"that the relevant gebgraphc market probablv 1s 
Iarge area 4X m whch case the HHI IS 768, m&uuve of an unconcen- 
traied market Second an analyst mght conclude prellmlnadv that a mar- 
ket IS charactenzed bv low econormes of s c l e  Agm, however, the analyst 
cannot be coadent that she IS n@t. If a retrospemve studv of the mar- 
ket's performance ~ncficates that many small firms have become unprofita- 
bIe and have gone out of busmess, whrle large firms have grown and 
become more prosperous, the analyst has reason to behevc that her p r e h -  
mary determation was wrong On recons~deratlon, she mav condude 

\r 

that econormes of scale are much larger than she prevrousiy beheved and 
hence, that we should tolerate a relauvely concentrated market m order to 
take advantage of the avadabie economes of scale 

The problem IS that we have no &ton& evpenence ovlth a compeu- 
uve elecmclty market m the U S Ths has major rmphcauons for devlsmg 
anbtrtXSt pohaes appropnate for the new market For mstance, we cannot 
draw m e m g f u l  mferences from the fact that many of the most successful 
gencos are large because they d ~ d  not reach the= present sue as pamcx- 
pants m a compeuuve market The slze and prohtabdq of a h c h s e d  
monopolst has no necessarv relauonshp to the firm's effiaency60 Some 
of the Iarges~ most prosperous IOUs are also among the least effiaenc 
S d a r i y ,  we have no record of performance of a fully compeauve whole- 
saie elecmatv market that wdl help us draw ~nferences wth respect to the 
geographic scope of the new markets 

A. Derermuzuzg the Geographic Scope of an Elecmcrry Market 

Transrmss~on capaaty constrarnts h u t  the geographrc scope of manv 
U S elecmcxty markets at some locauons and at some tunes BIU Hogan 
has documented the emtence and the powerful effects of capacttv con- 
s t r u t s  m many locauons a The FERC has not prevrousiy consrdered the - 

eflects of capaaty constrarnts on the scope of the geographc market rele 
vant to a proposed consohdauon of gencos That poky may have been 
defensrble m the pnor regulatory environment, but it IS no longer defensr- 
ble m the new enwonment. The FERC confronts four nlqor problems, 
however, la rrs efforts to detexmxne the geogaphic scope of U S electnatv 
markets (I) madequate data mth respect to the Iocahons of constrmts, 

60 See Charles Studness f i w n a ~ g  Ihr F d  Con of Ualrry Re-n RB LTnu Four 
Nov 1 1993 at 48 Charfa Studncs. Reguimn and Load Rare DcfFmrca PUB. UnU. Four Aug 
15 1992a18 

61 See td . 
62 See cg W&am Hogan E h a y  T m m w n  und Emergrng Comprmu)~ Pts L n ~ s  

FORT July 1 1995 at 24 - 



(2) madequate dan wth respect to the scope ana erlects of consuamts (2) 
the pracucal mabhtv to store electmm and (4) U~CtrtmN wth respect to 
the Lxkehhood that preseat constrats H111 dlssloate m the n e x  ruture or 
converselv, that new consuats  wdI evolve m the near f ume  

The roots of these problems Ire m the pnnc~~les of physlcai Iaw that 
govern the flow of eiecmctv m an mterconnected gnd The capacltv ot a 
uansrmsslon h e  or more accurateh of a transrmssron path from pornt A 
to pomt B can vam dramaucallv, dependrng on the comb~nanon or gene-a- 
tors and loads chat are on the p d  at a parucuar pomt m ume Blll Hogan 
has dustrated ths phenomenon m several ~ p e c ~ c  contew a In Southern 
Cahfoma for mstance, two aansmrssion paths have rnamnum capaatres 
of 5700 >lW and 16 974 \lW respecnveh but theu capaanes are r n t e~e -  
lated m cornphcated ways If the first path rs operanng at ~ t s  rnaxlmum 
capaatv of 5700, the caaaatv of the second path IS reduced by fifty percent 
from 16,976 to approxrmatelv 5400 If the second path s operaung at mas- 
mum capacrv, the capacltv of the first path IS reduced dramaucalv-from 
57CO to 700 

These capaatv consuamts have three dmensrons-gee-mphc tem- 
porai and quanutanve In most operaung cond~uons e g Illnew percent 
of the tune a _md may be unconsuarned over a parncular path. but that 
path mav be severeiv constrarned ten percent ot the m e  In the contevr of 
markets for most goods an mutrust analvst could safeiv Ignore the enst- 
enct of temporary uanspomtlon q a a m  consumts If transportauon 
constrants preclude movement of refngeraton rnto Deuort ten percent or 
the tune, tor mstance the construts would have no effect on the geo- 
omphlc scope of the refrigerator marker Refrigerator dealers m Deuolt * 
would s~rnpiy mantarn an Inventory of refrigerators m Detroit suffiaent to 
meet demand d m g  the penods covered by any short-term transportauon 
capacrw c o n s m t s  Thus remporarv tramportauon capaclty construts 
are worrhy of senous consrderauon onlv wxth respect to ther potenual 
effects on markets for penshabIe commodiues e g , If peaches last for oniv 
one week after they are hillvested a one-week consamt on the number of 
peaches that can be transported rnto a pamcular are3 dunng the peach 
hamesung season mav properiy rnduce an analyst to conclude that the geo- 
m p h c  market for peaches conslsts only of that area. - 

EIeccnatv rs the ultmate perishable commodxtv It cannot be eco- 
nomcallv stored for even a m u t e  Thus at l e s t  arguably, even shon- 
term capaaty constrvnts across transrmssion paths should rnduce the 
FERC to conclude that the constramrs consutute boundanes of the rele- 
vant geogaphxc markets for wholesale elemc1m To compltcate the analy- 
sls further, some capacrty constramts are effccave twenty or thmy percent 
ot the m e ,  rather than a mere ten Dercent ot the m e  

An i3xdySt also could defend a deasion to Ignore a transportation 
cspaatv consaarnt d she has reason to beheve that capacity IS bkely to be 
expanded to ehma:e the consuamt m the near future The natural gas 



market dlustrates thrs pout parucularlv well Dunng the penod 1985 
through 1992 the FERC ~rnplemented a senes ot reforms or the = oas market 
that are broadlv analoeous to the elecmaty reforms ~t IS now IrnpIerneqt- 
mg, e g, eauai access to transmtsslon hies cornblned wrh funcnonal 
u b u n d h g  of uansrmssron dlsmbunon, and wholesales 6J ImualIv these 
reforms produced numerous local and regonal wholesale gas markets 
because gas transportauon constrants h t e d  the scope of geographc arbl- 
trage In just a few years however the wholesale gas market evolved mto 
two large markets-the eastern and western halves of North Arnerca 
wdm whch a smgie, nauonal market m whch geographc arbitrage pre- 
cludes any seller from evercrslng market power m any local or relonal 
market.& It would be mce rf the FERC could safely assume that the elec- 
tncrty market wdl evolve m a s& manner The relevant market would 
then be one-half of the conmental Umted States (or even North America), 
and the FERC could Ignore as mpiausrble anv potenhal concern about the 
present or future structure of the genco market 

There are three reasons, however, for skepuclsm w~th respect to anv 
assumpuon that the elecmclty market wdl evolve m the same manner as 
the gas market66 Fmt, gas can be econormdv stored Major changes m 
she patterns of ownershp, locauon and operauon of gas storage fadlues 
have reduced si-dcantly the potenaal for ternporarv gas transportanon 
constraxnts to lrrmt the gcographc scope of the gas market. BY contrast 
eiectnaty srmpiy cannot be stored economxdv . 

Second the pnvate mcenuves to install new pipehe capacrw to 
reduce consuvnts are strong and srraght-forward If the pre-emtmg 
capaaw Into an area IS effecnveh consumed both lncurnbent owners of 
capaaty and potennal new entrants confront 3 suons economrc lncentlve 
to rnstall new capaatv The p w  who ~nstalls needed capaatv a n  reahst- 
i d l y  expect to earn 3 compenuve return on its mvestment. Bv contrast 
the mcenuves of pnvate pames to mvest m needed expansions of an elec 
tnatv gnd are eunaordmanIy comphcated 67 No s~ngIe fh IS Irkeiy to 
have a suffiaent econormc mcenuve to mvest m a socially beneficla1 eupan- 
s~on of the gnd All parucrpants m grxd transactrons are potenrraUy 
affeaed by any potenuai expansron. Each IS affected to a Werent extent 
and somenmes even m Werent &ecaons Some p m e s  are harmed bv 
some p d  evpanslons In thrs enwonment, we can be confident that 
socxallv beneficla1 p d  erpanslons wrll be proposed only rf all paruclpanrs 

64 See g~cmlly Prerce N p m  note 19 R:&d Re= R e c o m ~ g  the Nmvml Gus Uarkct 
from W- 10 B m m p  9 EYER~Y U I (1988) 

65 Scc g d y  Robut M-b & Arthur DeVanv Market Bared Rates for INVSIO~L Prpeknlr 
& R&MI War& ad the Red Marks 16 ENERGY U 299 (1995) See oko cunuda Gcu Uarkcr 
W m u a  U S  In &t Wen Pme Dtffmncc VAT GAS WK. Jan. I5 1996 at 10' rVEB Gcu Tncc 
Spk Vot AVO&-So& bur E&r W w  NAT GAS. WIL J a  8 1996 at 1 

66. See hg John Herbert. lmprovurg Compc~ve Posmon wuh ~Yrllwol Gus Storage PLB 
FORT OCL I5 I995 x 34 Storage Burcfirr Jrom Tkhnobgy Compe~on. VAT GAS WK ADC '8 
I994 at 6 

67 See W i l b  Hogan. EItrvlatv Transmnon Pohcy and Promoung W h o l d e  CortI~e~ttOU 
110-13 (Aug. 7 1995) (unpubltshed manuscnpr on file mth the author) 



in o,nd transacxons agree to form a coabuon to s u o ~ o n  tscn gnd exuan- 
510: A soaalrv benenc~ai o~ld expansion u udkeiv to be prooosed unless 
a hfi proporuon pernaps even a i l  of the scores or ,and parucqoants ream 
agreement "8 T n l s  tvpe or decsron-makmg envlronmeqt creates a n r g  
potentla1 for collecuve acnon probiems that can preclude manv soc.& 
benericlal capac:rv expansions from reachmg the stage or a vlaoie 
proposal 09 

Thud the reguiatorv barnen to pipehe apaclrv eaanslons are low 
The FERC has exciusive authontv to approve or dlsaoprove a prouosed 
evpansion project Most proposals ehat no opposiuon and the FERC 
almost ~nvanablv approves the rare contested projects e.rpe&uouslv ?he 
FERC approved hundreds of plpehne capaatv expansion projects between 
1985 and 1992 ;0 By contrast, the regulatory barners to gnd egpansrons are 
formxdable Any project must be approved by all dfected states manv 
also must be approved bv aU affected umts of local government '(/umalrv 
a i l  projects are opposed vlgorousiy Manv soc~allv oene5cai tmansions 
are never approved others are approved oniv alter manv v e m  or castlv 
regulatory deiav Thus the FERC cannot arford to mauige the assumption 
that the present capacitv construts wdl bslpate over m e  Instead 
cnanges m the patterns ot generators and loads spawned bv the drarnauc 
change3 m the elecmatv mdusw's operaung environment are l~kelv to cre- 
ate new capaaty constramrs 

In thls situation the FERC should adopt a merger pohcv m whrch it 
resolves uncertlnues wtth respect to the go_erapkc scope of the relevant 
mar'cet m favor of the smallest plausible market Such a pohcv mav well 
weid disapproval of some genco consolrdatrons that would be scc~ally oen- 
cnc~al That IS a nsk worth t a g ,  however, Sven both the present level ot 
unccrtantv w~th respect to the magutude and effects ot uansmissron con- 
suamts and the Ilkelhood that thu u n c e m t y  will d w s h  s~grhcantlv 
over trme M e r  a tew vem of evpenence with compeuuve wholrsalc 
markets, the FERC wrll hove access to data that wrll allow ~t to detennlne 
wxth confidence the magxutude and si@rcance of aII c3paaty constrants 
The record of pnces at each node on the p d  for each haif-hour w11l pro- 
v~de the FERC wxth all the data requred to detennrne the geosraphs 
scope ot each market If that data demonstrates that the market relevant 
to a proposed genco consohdauon s larger than the FERC ono~laily esu- 
mated the FERC can recons~der LU p o t  decrsroa d e c b g  to approve the 
consohdauon m hght of the new data. By contrast If the FERC were to 
approve a consohdanon based on rts bchef that the reievant market s 
large, and the data produced by the actual performance of wholesale mar- 

- 

68 See d 
69 Src Survally L I k i a ~  OUOY Tic? LOGIC OF C o u m  ACROY PLHUC G o o m  Z ~ Y D  THE 

THEORY OF GROUPS (19n) 
70 See %cram A ~ C E M ~  L ~ C  r i  u T& w ~pprave C o n r ~ o n  of vanurrl GU ~ o e h c r  

Hconnqs on Berorc rhc Subwnun Env c, Lrvgy a d  vanuai Rciawcu J /  h e  senate Coma on 
Govmvncnc O~MMN 1OZd Cang 1st Seu. 7 (1991) ( t u m o n v  ot Victor Rczcndes GAO) 

71 See Prerc supra note 19 a 333 25 
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kets demonstrates that the relevant market IS smaller the FERC \~ould 
comont major problems m any attempt to elmmate the adverse affects of 
~ t s  pnor order appromg the consohdanon 

It does not follow that the FERC (or state PUCb) should resolve 
doubts m favor of the smallest plausible market for other anuonrst pur- 
poses e g ,  m decrdmg whether to order pamal hvesuture of generaung 
assets or m decldmg whether to allow a genco to make sales at unregulated 
pnces For those purposes an erroneous detennrnauon that a market IS 
larger than rt turns out to be rs less costlv The FERC can mduce parud 
dxvesnture or rempose pnce controls If it later determmes that it overest- 
mated the geographc scope of the relevant market 

Of course, Congress couId render the FERCTs task much easrer, e lm-  
aate vrrnrally ail concerns about the suucnire of the wholesale elematv 
market, and ensure the creatlon of a Nly-cornpetlhve naaonal wholesale 
market slmply bv amendmg the Federal Power Act to create a junscfic- 
honal enwonment rdentrcai to that created bv the Natural Gas Act If the 
FERC had exciusrve junsdxctlon to approve gnd e.rpansron proposaIs the 
FERC could safely assume that ~t would approve all s o d v  beneriaal pro- 
posals and that a naaonal e lematy market would evolve wthm a tew 
years Once the compeutlve wholesale markets b e p  to produce data that 
document the hgh s o d  costs of transrmsslon capaclty constramts Con- - 
gress may develop the wrll to take thls step Untd that ume however the 
FERC must apply anntrust pohaes that are based on the assumption thac 
hrgh regulatory barners wdl preclude many soaally benefiad -end 
e.rpanslons 

B Beyond the Threshold Issue 

Deterrmnrng the geographrc scope ot the relevant market a a neces- 
sary but rnsufficxent condruon for devlslng and ~mpiementmg anuuust poh- 
clcs appropnate to the new electncrty market. D e W g  the reievant 
market allows an analyst to measure the degree of concentrauon m the 

- 

market, cg , an HHI of 1700 or 2600 Tkat measure a useN as a threshold 
cntenon for deadmg whether a parucuiar exstlug market structure or pro- 
posed consolrdauon warrants detaded andysxs, but an analvst should con- 
sider several other charactensucs of a market before she concludes that a 
level of concenuanon that e~ceeds a s p d e d  threshold xs, or xs not 
acceptable Moreover, genenc consideranon of those charactemncs of a 
market may suggest the desmbhty of choos~ng threshold concentranon 
Ievek apphcable to the eiectncxty market that M e r  from the threshold 
cntena the DOJ apphes to other markers 

At least erght charactenstlcs of a market, m addruon to rts degee ot 
concentrauon, have an effect on sellers' abhtv to exerase market power 
(1) ease of entry, (2) degree of eyccss upaaty; (3) propomon of fixed 
costs, (4) degee of product homogeneity; (5) buyer-side structure, (6) 
extent of sellers' knowiedge of each other's pnces and costs, (7) degree of 
transparency of any exerczse of market powerr and (8) ertent of potenuallv - 
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avadable economes or scale " The new electnarv market WIU have scme 
charactensucs mat susgest dLmrnrshed concern about potemlal e-cercses or 
market power and other charactensucs that suggest he~ghrened conctm 
To further comphcate the pohcv rnakrng tasK, we do not b o w  much aoout 
the characzensuc of the market that fi most unponanr-he enrear; or 
potenuallv avarlable hn-level economes or' scale 

Entrv mto the whoiesaie market has become eaner over the Iast two 
decades ' Generamq urllt-level economes of scale have deched SI-d- 
candv to the pornt at wbch a m t  wth a capaaty of 200 to 300 >1W 
exhausts v~rtuailv all of the avdabie umt-level economes of scale 
Moreover the m e  requred to enter the market has deched from ten 
yean to about three years over the same penod of ume Tbrs charac:ensnc 
ot the market suggests that the FERC should have less concern about 
potenual exercises of market power bv rncumbents todav than wouid have 
been the case twenrv vears ago It IS hard to know how much s~gmiicance 
to attach to ths charac:ensuc however, for four reasons Fmt emrv su l  
reqmres a large mvestment and approxmatelv three years lead ume Scc 
ond vlable sites for ne-v generatmg umts are scarce m some areas Tnus 
the FERC wdl have to exarmne each marker: wth care to de t e rme  the 
extent to whch site scarnrv poses a bamer to e n w  m each parncuiar mar- 
ket. Moreover, the FERC will have to combme its slte av&bhtv studv 
w~th the avadable data wth respect to vvlsmrssion capaatv A site should 
not be considered vlable d generanon added at that slte would be maccwsl- 
ble to most of the gnd because of transrmssion capacltv consuamts m a  
the enstence ot sigdcant excess genetaung capacrtv at present rases 
questions about the extent to whch mcumbents wdl charge lower pncts 
bemuse ot theu concerns about potenad market entry A market w~th 
Iarse eucess capaaty IS not a pamculariy good candxdate for enuv Fourth 
Richard Green and Davld Wewbery have shown that r t  is costly and hazard- 
ous to relv soiziy on entm or threat of enw ,  to h t  the exerase of market 
power by ~ncumbents In a h@y concentrated etectncltv market. In chelr 
words 

In the short run the smteyes followed bv [the mcumbents] WIII have Itntc: 
etfect on the level of entry and m thrs penod chev have verv consldenble 
market power whch thtv can e.temsc wrhout collusion bv otfenng a sunplv 
schedule that n considembly above margmal opcnmg cost Thev have addr- 
tlonai methods of market mampulamn that exploit the constnmrs on the 
g d ' s  uansrmssion upaaty smcc theu market power m some rcgonal sub- 
marken a considenbiy pz ter  than m the comuy as a whole 's 

7, Set srrpm note 57 
3 Ease of muy reduces h e  patmaal for the a e m  ot &K power See AR~EOA ST AL 

swra note 57 at 49 420-ti AREEDA & TURNEX srrpm note 31 3t 9 917 ARPDA Sr HOVEXLLW? 
swra note 5 l  at 3 917 For the FERCs a n a l p  of cnvv bamen. see Yonrot Gm Power & L ght Co 
67 'ER C 7 61 183 (1994) 

74 See P3ul JOS~OW & Xancy Rose 7hc of Te~logIC01  Cmpe L p e m ~  a d  
hvuotunurml R e p h o n  on h e  C O N P ! ~  of Coal B m g  UIW 16 RAND 1 ECOY 1 (1985) 

75 Green & Uewberv supra nore 49 at 951 



Green and hewberv conclude that Great Bntarn's adoptxon of a strategv 
whch potenual entry IS assumed to temper mcumbents' exerclse ot m&et 
power a mposmg a Iarse desdwergt loss on the Bnush economv -6 

Of course, the present evcess capacrw IS ~tself a charactenstxc of the 
U S electncxtv market that suggests drrmnrshed concern wth respect to the 
potentlal for everclse of market power Excess capaclty can render ~t more 
drfficult tor incumbents to sustarn supra-compeuuve pnces Agam how- 
ever, xt a &cult to know how much st@cance to attach to t h ~ ~  charac- 
tensnc of the market. parucuiarlv when the excess capaaty aIso reduces 
the hkehhood of market entry or credxble threats of entry 

The capltal rnvestment requlred to create a wt of gem%iMg capaatv 
has deched over the last two decades, but elemcxty generaQon r e m u  a 
caprtal lntensrve acmty Fured costs consntute a hxgh propomon of total 
generatxng costs Ths market charactensac suggests herghtened concern 
about potenual everase of market power, but m relanve srpiicancz IS 
h@y u n c e m  79 

It IS hard to magme a product or semce that IS charactenzed bv 
seater  homogenerty than elecmcltv Purchasers neither know nor care 
about the source of a u t  of elecmczty Hi& product homogeneltv 
Increases concern about potenad eyerases of market power because rt 
elmmates the avatlabdxty of markeung strategres, such as product a r e a -  
tlanon, that mpede attempts to exerase market power 

It s dxfficult to know what sx-&cane If any, to attach to the suuc- 
ture of the buver sxde of the wfioiesale market. Ordxnanly, a bghly con- 
centrated buyer market reduces concerns about potentlal exerases of 
market power by sellers because buvers then have strategres avdable that 
render exerase of market power more cWicuIta1 The FERC cannot pre- 
&ct wrth confidence the structure of the buyer srde of the market. however 
If states unpiement retad wheehg, there wdl be many buyers If not the 
buyer srde ot the market wdi be h@ly concentrated. Even m that sxtua- 
tlon, however tt IS not at aU clear that buyer concentrauon wdl have ~rs 
usual effect ra the conten of the Poolco model. Buyers wdl be purchasmg 
through a market-cleumg msnmuon, Poolco, whxch IS requred to act In 
accordance wth a pre-deterrmned least cost &patch strategy that a 
desxgned to yield a stngie marker-cleanns pnce at each node for each tune 
penod That ttlnstlnthonai mechamsm seems mherently rnconsrstenr wrrh 
adoptxon of the types of purchmg strateBes that can confer on buvers 

76. Green & ~ewdy-nrpm note 49 at 944-52. 
See AREEDA ET AL. 3- note 57 at 9 A w o ~  & HovrrnuMI note 37 ilt 

j 920 1 b6. 
78 See genuolfy Jolow & Rose supm nate 74 
79 See AR~EOA ET AL supm note 57 at P Z D t d  A-A S TURN~R. nrpm note 31 at S 920b 
80 Scr AREDA ET AL nrpm note 57 at 9 40413 AREEDA & TURNER. s u p  note 31 at 5 919 

& HOVN~CIMP s q m  notc 37 at 9 919 
81 See -A ET AL srcpm nate 57 at J 404x27 AREEOA & TLRNUS nrpra notc 31 sr 5 918 

ARZEDA & Hownwl~wr supra note 57 at 3 919. 
8 2  See supm notes 4 4 5  
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some abhtv to h u t  seders 3bhr.v to cuerc,se marget power whe? 00th the 
seller and the buver siaes of a market are concentrated s3 

Elecmatv whoiesalers IH the new market wrll have readv acczss to 
data that wlli allow them to draw accurate mereaces wlth respect to eacn 
other's p n c q  strateges and cost strucrures The suopiv schedules suomt- 
ted bv each genco to Poolco each haif hour wrll ne!d a senes or rnarktt- 
cleanng nodal pnces that each genco can use to make ac-mate esnmates or 
the pnclng strategy and cost structure 01 everv other geqco * Thxs marker 
charactensuc Increases substanualIv the nsk of euercxse of market power m 
a concenuared marketSS It provldes each seller mth the data that IS mosr 
usef-d to rt  for purposes of e v h a t  or mphat collusive pnclng 

The abfity of each genco to learn every other genco's p n m g  strate- 
aes  and cost structures IS attrxbutable pnmanlv to an mportant character- * 
lsuc of the new market. It wdl be h~@y transparent to everyone That 
mieases the nsk of exercxse of market power bv provldrng vaiuable data to 
each genco, but ~t also reduces the potenual for euercae ot marlcet power 
m other wavs The market WIU be hrghiv transparent to buves consumer 
groups, journahts, po i ru~ns ,  the pubhc and the FERC j6 Xnvone wdI be 
able to detect wth ease the extent to wbch gencos are eneresmg marker 
power That characterrsuc or the market suppom two perrmssrble and 
cioseiv related mferences Fmf the FERC can respond to the easriv- 
detected exerase of market power m vanous wavs, eg, bv remposmg 
pnce controls or by coerclng partla1 dvesuture of generaung assets Scc- 
ond the FERC's ab&ty to detect exerases of market power combmed 
wrth m ablfiry to respond to such exerases m ways that would &please 
gencos, reduce the hkehhood that gencos WIII exerase market power Thn 
market charactensuc may be an Important consxdenaon ur some of the 
FERC s decxsion-malung, eg wth respect to o t h e m e  ciose decxsrons 
whether to coerce divesurure of genenung assets and wrth respect to 
othenvrse close dcmrons whether to authorrze whoIesales at unregulated 
pnces 

The FERC shodd not attach sr@c;mcce to &IS chmctenstxc how- 
ever when rt IS requ~red to deade whether to approve a proposed consolr- 
daaon of sencos It would be unreahtlc for the FERC to approve such a 
consohdauon based on the assumpuon that rt codd reunpose pnce conuok 
on the new entlty, or order rts davcsanue, If the FERC later concluded that 
the new enuty was exercrsmg si@cant market power Forced divesuture 
a a remedy that IS ememely =cult and costlv to mpiement. The FERC 
may need to attempt to lnduct drvcstlnuc m some urcumstances, but xt IS 
unhkelv to be successful except m ememe arcrrmstancs, and then odv 
after xt conducts Iong, expenswe proctedxng Rermposxaon of pnce con- 

33 Ske nrpm n .u. supra note 57 J W' AREEDA 9 f LRUER supra nou 31 3 918 
A m * .  9 Hoverluur nrpm nou 37 $918. 

84 See swru nous 444 81-86 
85 See A-A ET AL. nrpm notc 2 1  at 88 .rOob c? cs AREEIA 3L HOVNWP Ypm note 27 

i l r S m o 1  
86 See supra notes 4 3 4  81 86 
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trols IS a hghlv undesuable reaeav ror market power Cieat~on ot a strut 
turallv comuentlve deregulatea rnarket wdl produce much better resuits 
than acqmescence m a market so concentrated that rt must be subjec-ea 
pnce controis 

C Cosr Suvmgs 

We have now reached the smge most important characrensuc or the 
new generaung market-the evtent of the pote~tlallv avadable firm-level 
econormes of scale Most antmust anaivsts mciudrng most who have 
shaped U S  anntrust pohcj over the past fifteen years, beheve that it is 
worth toleramg some degree of eyerase of market power d that IS neces- 
sarv to allow firms to reduce thelr unxt costs s~_dcant ly  by reach ,  a a srze 
s a a e n t  to take advantage of potennallv avadable large economres of 
scale Y7 Large cast reducuins c& more than offset the effects of enernses 
of market power on pnces m some mcumstancts Thus, the DOJ and the 
courts have acquesced m numerous consohdatlons that mcreased marker 
concezluatrons above the mud thresholds that mgger close mutrust scnr- 
unv where the proponents of the consohdanons produced conwczao, evt- 
dence that larse cost s a w 3  would result from the consohdauons s- 

The FERC has also artached great sr~Jzlficance to potennal cost sav- 
m g  m the pohaes xt has prevlouslv apphed to proposed consohdatzons m 
the electnnty xndustry The FERC rouuneh accepted as vahd the some- 
times quesuonabie clams of the proponents of a consohdauon that rr 
would produce large cost s a m g  In the pnor regulatory enwonment. 
that pmcuce made sense for three reasons (1) clams of that tvpe were 
l o g d y  piaus~bie (2)  the consohdauon was unhkely to yeM s ~ p f i u n c  
compeuuve ham because compeuuon plaved 3 Irrmted role m s o v e m g  
the market, and (3) the FERC couid use the process of approvmg the con- 
sohdauon to Improve compeunve condtaons by conQuontn~ ~ t s  ~pproval 
on the new firm's wdhgness to e h a t e  vernal restrats  or. compea- 
aon. In the dramaucally new condxuons that are evolvmg todav, the FERC 
should take a far more skepucal approach to clams that a consohdanon ot 
gencos that maeases market power above some pre-defined threshold vvlil 
yleld s i_dcant  cost sawgs 

A s i p f b n t  propornon of the savlngs ciamed for past IOU consoil- 
dauoas were atmbutabie to the transmsslon and drstnbu~on func~crs 
The FERC should Ignore cost sawn@ wxth respect to those funcnons for 
purposes of deadmgwhether to approve a proposed consohdauon ot gen- 
eramg assets In an unbundled enwonment. the FERC should applv xts 
antxGt pohcxes mdependentlv to each of the funct~ons performed bv 
IOUs It should approve a proposed consohdauon condmoned on &vest,- 
ture of generaung assets d apphcauon of zts anntrust p o k e s  me!& thzt 
result. 

37 See AREEDA zr AL supra note 5 $ .rOB A ~ A  & TURUER. Supm note 51 Jr 3 9  O l = t  
939-62, & HOVENIUMI m r a  note 57 at $4 9394 

58 See uses dscmed m AXEEDA ik ~IOVENIUW supra note 27 at S 917 1 
89 See supra notes 9 LO 
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'aow wth consrderabie confiaenct the ma-prude or tne uresent 
seneraung ut-level economes of scale Thev are cornpleteh euhawted 
ov a unlt wth  a C3UaC.N ot 420 &IW Economes avauaule through can- 
s r x a o n  and operauon or multiple mts ai a smgie srte mght ne!a runher 
savmss uu to a ma.mum capac rv or 1600 \IW 'I If those are the onlv 
econormes relevant to a proposed consohdauon or gzncos the rEXC can 
Ignore cost saving complezely m devls~ng ana muiemennng anutrust pcn- 
ces spohcable to gencos It IS hard to magme a proposed consolrdatron or 
zencos that wouid meid a fum w~th onlv 1600 MW or capacrv and that - 
would also rase senous concerns wth respect to marlce: concentranon 
Tine consoLdauons proposed at present mvolve fOUs mth much larger 
generanng capanues, cg , an IOU mth 5660 kIW of c a p a m  has proposed 
to merse mth an IOU wrth 6038 MW or' caoacltv * If the FERC approves 
a ~~nsohdanon of gencos of &IS sue m cucumstances where the consohda- 
uon would exceed the market conctntrmon threshold lu scnon mu: be 
prearuted on the eurstenc:: of I q e  firm-ievei econormes or scale 

It IS a c d t  to esumate the &-level econormes or scde that wdl 
c mi m the generaang sector ot the nelv eiecmarv market 5'3 Tnere s no 
hrstcncd evpeneace that an provrde data that IS duecdy relevant to tha 
task The best we can do IS to evarmne the studes of fim-level econcnxes 
ot s d e  that were done m the old enwonment and then to uy to adjust the 
fmdmgs m those studes to fit the new enwonment. I wiI use as rnv s m -  
mg polnt che comprehensive study bv Stephen Brever and Paul bIac.4voy 
m 1974 'M Thev found that consohdaaon of generaung assets would vreia 
Large s a m p  atmbumble to potennallv avarlable firm-level econormes of 
>cope md ~oordmatron The cost savtngs fell lnto tour cate3ones (I) 
demand divenrtv savmg (3) savmgs atmbutable to !east cost drspatc9 ot 
zeaeraung wts (3) savlng atmbutable to the need to mamtain smdlr- - 
reserve margms and (4) savmgs measured wth reterenct to cnvtronmental 
costs actnburable to the consolidated h s  access to a oroader rano,e ot 
hltes tor generaung unlu ys 

If Brever and MacAvov's find1113 appIv to the new enwronmelt m 
whlch gencos wdl operate, thev suggest strongly that the FERC shoula be 
w ~ h g  to tolerate a h r ~ d y  concentrated whoiesale narket m order to dlow 
ceacos to take N 1  advantage of the potennallv andable econormes ot 
scope and coordinauon Breyer and MacAvov tound that large cost savlngs 
aught be obtamrd by aqurescmg m consolldanons ug to the polnt at whrcfi 
each genco had the c a p a m  to serve twentv-tivc perctnt ot the nauonal 
market* That would yield a wholesale m k t t  wth a barely tolerable 
,373 of ZOO tf the re!evant market IS the enure country As &cussed 

og See gmuoily loskow L Rose. supm note 74 
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earire: nowever transrmsslon capacltv constrants I~mt the geographic 
scoue or the market relevant to a proposed genco consohdauon to areas 
smaller pernaos much smaller than the whole countrv 97 Glven the Ilkelv 
sue of the relevant markets consolrdat~on on the scale suggested bv the 
Brever and MacAvov studv would weld markets wth HHIs m the range of 
5000 to 10 000 Markets that concentrated would perform mrserablv 

Ps Brever and MacAvov reco-wed, however wnrally all of the h- 
Ievel economies they found are potentiallv avarlable through changes m the 
rnsutuuonal enwonment of the elecmarv mdustrv wthout the need to 
acquesce m a hghlv concentrated generabng sectdr * At ths polnt, the 
charactensucs of the Poolco model become relevant to an anutrust analvsls 
of the wholesale electnaty market. Use of the Poolco model tvlll allow 
soaery to take advantage of all of the econormes of scope and coordmauon 
documented by Brever and MacAvoy, ever rf the market were to consist of 
hundreds of gencos, each wth a capacity of oniv 400 to 1600 Of 
course, proponents of the bdateral trade model contend that it wouid have 
the same effects If the FERC believes that contenuon ~ts anutrust pohces 
should be the same whether it embraces the Poolco model or the bllareral 
trade model I£ it does not beheve those contennons, r t  should reject the 
bdateral trade model E~ther wav, the FERC should not cre&t a proposed 
consohdanon wth cost sanngs that will be produced by the uazlsinon to a 
compeuuve market even m the absence of the consohdanon. 

Are there potenualIv avalable firm-level econormes other than those 
found by Brever and MacAvov9 Proponens ot consohdanons cfaun that 
they will produce Iarge savlngs atrnbutable to managend funmons, e ,a 
accountmg, personnel and supemlon, and to cupemse, e g ,  a larger 
genco may be able to r e m t  a i d  o r p l z e  a better enpeenns  st& that 
can uerform ~ t s  funcuons at a lower cost ucr umt of outbut The FERC 
shodd vlew clams of that type wrth skepu&rn for three riasons First the 
empulul buppon for larse econormes of scde at the firm level IS weak m 
the context oi most markets Second. most of the savlng attributed to 
proposed consoiidations of large gencos are ke ly  to be realued as a result 
of the transruon to a compeanve market even m the absence of the consoh- 
dauons The transiuon from regulated monopolv to unregulated cornpea- 
uon always requves market parnapants to reduce thev bloated staffs and 
coots Thrrd, any potenudly avadable firm-Ievel econormes mav be 
a m a b l e  consxstent wth a geographtc pattern of ownershp of genenung - - 
assets that rases no market concenkatlon concerns A genco mght have a 
total capaaw of 10,000 hlW, for msrance, and yet own no more than 2000 
hfW of-capaatv m any relevant wholesde msket  

97 See ncpra note 62 fl). Renr supra note 19 at 533 35 
98 See BREYER & MAcAvov supra note 4 at 91-107 
99 See A w o r  n x r  nwm note 57 a~ 9 J08 A ~ D A  &TURNER. supm 1ote 31 at $3 94-61 

See d o  Jas~ow & SQI~~ALEYSEE. supra note I at 54-58 
100 See John Meyer & Wibm Tye Toword ~ducvlng Workabk Compe~on m Idautnec 

~'ndugotng a Ttmuwn ro 5errgrclnaon A CoMMtrrJ Eq&num Approach. j YALE ON REG 27: 
-Z77-79 (1988) 
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Proponenrs 01 genco consoldauons undoubtedlv will clam that then 
proposed uansactron would produce cost savmgs aanoutable to other 
sources At least some of these c ! m  mav well prove to be true out the 
FERC wlll not be m a posruon to venfy or refire dams or t h s  y e  m the 
near future The data requrred to perform thrs m u a l  task N not be 
avarlable unul we have several yeas ot eqenencc ooenung m the new 
enwonment Unul the FERC has the hrstoncd data reoulred to evaluate 
clams 01 savlngi attnbuuole to a proposed consohdauon of geqeraung 
asses that would producc a market conccnuauon above the threshold ot 
anutnut concern it should conslder all such clams s k t p n c ~ v  

M y  evaiuanon of the annuust rssues r u e d  bv the transruon to the new 
method of provldrng elecmarv semc:: supports the followrng recom- 
mended pohaes Frnt the FERC shodd be prepared to approve ana 
~ndeed to encourage v~rmallv anv conct:vable consol~datlon or' trmrms- 
sron assets AlI such transacuons are Uelv to me!d large cost savings and 
no adverse effects on cornpennon Second the FERC should accord near 
dxsposinve deference to the mews of state PLCs when ~t rs confronted mth 
a proposal to consohdate dstnbuuon asses Manv such transac~.~~ns are 
Ueiv to meld cost s a w 3  wlde the effects of such transacuons on market 
pertormance arc both h@y u n c e m  and Iargelv mthm the control of 
state PUCs Wd. the FERC should adopt a conservauve mxud ser or 
p o k e s  wth respect to proposed changes m the structure of the ,aeneratron 
market The conservausm I m e  m that context has several elements that 
requlre chbonuon 

Fmt the FERC should adopt and apply the threshold market concen- 
tratron mtena the DOJ uses to detennme whether a proposed consol~da- 
tron m an unregulated market rases anutrust concerns Whde the new 
eiecmatv market has several unusual charactensucs that mav have effects 
on the relatlonshp between market concenauon and potenual ererase ot 
market power, it a impossible to predtct with confidence the net ctfects ot 
those charactensucs Second. the FERC should resolve all uncemmues 
wth respect to the geognphzc scope of a wholesale market m favor of the 
smallest plausible market TIe rnagrutude, temporal scope, and egects ot 
t ransmion upaaty constrvnts Iughiy uncertm at present Thud 
the FERC should adopt a posture of skepuclsm toward any c l a m  that a 
~rouosed consolxdaaon that exceeds the market concennanon threshold 
bo&d yleld sawgs suf6aent to just@ approval of the consohdauon 
Asm, the ewtence of economes of that maptude  IS h@Iy uncertam at 
present. 

These are two alternames to ths approach to proposed consohdauons 
that mrlsfit be a p p h g  m some mcumstances Fmt xf a market would be 
Iarge enough to be cornpaable mth a proposed consohdanon but for the 
emtencz of a aansrmsslon capaczty consmuat mth b t e d  geogra~hc and 
temporal h e n s ~ o n s ,  e g , a path from two generamg piants that rs con- 
s t r u e d  ten perccnt of the m e ,  the FERC m@t be able to devlse a con&- 
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tion to approval of the proposed consohdauon that 1s nanowiv-tdored to 
avold the potentla1 probiems created bv the capaarv constralnt The 
FERC might requlre, for mstarce, that the plants affected bv the capacltv 
constralnt be brd at a pnce equal to the short-term marpal cost dumg the 
penods m whch the path a consrramed 

Second. the FERC could approve a proposed gnco consoirdatron m 
condxuons m whch the geographrc scope of the reievant market IS unctr- 
tam d the parnes to the transacnon were wrllrng to commt to &vest alI or a 
pornon of theu generamg assets m the fume ~ the FERC then deter- 
m e s  that the market n unduIy concentrated Some uthtres mght prefer 
t h ~  aiternauve for two reasons (1) they would be able to retam a l l  theu 
generamg assets rf theperformance of the market rebuts any mference of 
exerase of market power, and (2) even d they are requlred to &vest gener- 
amg assets, they would not have to compiete all of the arduous legal and 
finanad tasks attendant to a &vesarure at the same ume thexr resources 
and personnel are severelv stressed by performance of the many tasks 
attendant to a merger l h  alternauve IS cnucdy dependent on the par- 
ties' unequvocal acceptance of the FERC's power to order a subsequent 
drvesanue, however The FERC Iacks the power to order a &vesnture of 
assets absent an IOU's voluntary acquiescence m the FERC's asseruon of 
such a conungent power as a concbnon to an order approving a consohda- 
&on The FERC has mduect means of mduang ~nvoluntary drvesunue m 
some csrcumstances, but those means are too blunt and costly to warr;mt an 
assumpaon that they would be fully effecuve m e b a u n g  the adverse 
effects of the FERC's approval of consoh&tlon of generaung assets that 
has the effect of d a m g  the pnce of eiectnarv bv allowng sellers to euer- 
cxse market power 

- 

I want to emphasize that I propose these conservauve merser polrc~es 
oniv as mtral, rntenm pohaes A smgie chanse m the relevant law would 
have a dramaac effect on the analysis and on the pohcy prescnpuons If 
Congress were to amend the FPA to confer on the FERC exc1us1ve power 
to approve or &approve any proposed expansron of transmrssron capaaty 
the FERC could approve vtrtually any proposed consohdauon of senerat- 
mg assets wthout any concern that rt mght have an adverse effect on the 
performance of the marketLu1 In that changed sltuaaon, the FERC could 
safely assume that the eicftnaty market would evolve m a manner gener- 
aily analogous to the gas market The wholesale elecmcrty market relevant 
to a proposed consoixdanon would consist of at least an enure regon and 
perhaps even the enme conanent Such a market would perform well even 
If r t  consisted of only five or SLT extremely large gencos 

Absent such a statutory amendment, any of several potenual changes 
m our understandmg of the charactenstxcs and performance of the new 
wholesale electn~ty market could suggest the need for a change m pohcv 
that a more hosprtable to proposed consohda~ons of sencos These 
mclude (1) evldence that the relevant markets are larger than we ~x~~uallv 

101 See supm nares 62 70 Renx ~ p m  note 19 at 333-35 
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assumed because transmlsslon capaaty constralnrs Save rewer erfects than 
we lnrtrallv assumed (2) evidence that relauveiv soncentrared wholesale 
eiecmcrrv markets do not glve nse to SI-dcant euerclses or marker power 
andor (3) evldeace that econormes of scde m the generauon and whole- 
sale ot electnatv are larger than we muallv assumea A tew vears e q e n -  
ence with compenuve wholesale markets wdl provlae sohd data relevant to 
each of those s u e s  

The same wde range or' uncenmtv that should Induce the FERC to 
take a cauuous and skepucd approach toward proposed consolzdations 
should mduce lt to take a s d a r  approach to anv potenuai coerced dvesu- 
ture of generatmg assets m anv conteq except as a con&uon to the 
approval of a proposed consohdatxon of vemcallv-mtegated IOUs The 
FERC (or a state PUC) could well regret anv dwesunue ordered m today's 
con&uons of uncertamtv once ~t has access to vastlv supenor data relevant 
to thi  reiauonshp between market strucnrre and market performance m 
the new enwonmenr In the contea of decldrng whether to attempt to 
coerce parual hvesanue of generatma assets the FERC should resolve all 
uncertarnues ui favor of (1) the largest plausibie geogaphc market (3) 
the weakest plausible relationshp between market concentranon and cuer- 
clse of srgrufimt market power and (3) the largest plausrble econormes of 
sa le  m performmg the generanon and whoiesale funcnons After just a 
few years evpenence wth compenuve wholesaie markets the FERC wfl 
have good data that wril erther confirm or refute any present behefs that 

* the pre-eursung market structure requres cfivesature 
T ~ I S  leaves just one crucxal issue to be addressed What mtena should 

the FERC use to decrde whether to authonre unregulated (or looseh regu- 
lated) sales 1n a partrcular wholesale market3 In tha conteq the FERC 
should apply the permxssrve cntena apphcable to potennal dlvest~tures 
rather than the restncuve mtena apphcabie to proposed consohdatrons 
for three reasons Erst pnce controls are so desmcuve that the FERC's 
goal should be to create an unreguiated, suucmUv compeuuve wholesale 
market Even a Uawed market structure that produces srplfiant everases 
of market power IS Ilkelv to perfonn better than n market that IS subject to 

I pnce controls Second, maxm.amg the scope of unreguiated wholesales 
WIII maxlrmze the amount and value of the data that WIU be avahble to the 
FERC to dense well-supported long-term pollcles apphubie to the srmc- 
turc of the wholesale market After a few vcars expenence wth sevenl 
unregulated wholesale markets unth w~deiy varvlng characterxsucs, the 
FERC ulil have a sohd data base that WU allow rt to address the cruclal 
lssues of geographc scope, rthtlonshp between market conc:ntr;mon and 
market performance, and enstence md  scope of economcs of scalc If the 
FERC Instead retam pnce controls on wholesales m all markets that are 
arguably unduly concenuated, ~t WIU expenence great drfficuity m rts 
efforts to address those lssues because xt d lack the data requred to per- 
form that task Thrd, tiie FERC should not concelve 01 rmposiuon or 
retennon oi pnce controIs as an end m rtself Rather, the FERC should use 
~ t s  power to mpose pnce controls as one of ~ t s  pnmarv sources of leverage 



In ~ts etrorts to obtam a surficrendv compeuuve market srmcme 4nv 
order m ~ o s m g  or r e t a m g  pnce controls on a parnclpant m the wholesale 
marker should be predcated on a findlng thar the relevant market IS 
undulv concenuated and should be coupled wth a comrmtmem to e h -  
nate the pnce controIs tr' the market partlclpant acts m ways that meld an 
acceptable market structure r e , bv dvesung part of ~rs generatmg assea 
In other words, the FERC shouid conceive or ~ t s  power to unpose retain 
relax or elmmate pnce controls as one ot ~ts most potent tools to I I ~ ~ U C C  

any structural changes In wholesale markets rt uimately finds necessary to 
create a smcrurally competitive market It follows that the FERC should 
ehmmate pnce controls m a l l  markets that are even aquabiy strucrurallv 
compeuuve todav In anv context m whch there a doubt about that Issue, 
however the FERC should elamate the pnce controis on a temporary, 
expenmental bass e g  for three to five years By the tlme the e v e n -  
ments end the FERC should have the data necessary to address the cnncai 
Issues of geographc scope, relationsiup between market concentrauon and 
evercxse of market power and magmtude of econormes of scale 

V CONCLLSION 

To summarize, the FERC should elcourage ail potenual consohda- 
trons of transmtssion assets It should defer to the poslaons of state PUG 
wth respect to ali proposed consohdations of dstnbuuon assets It shouid 
take a conservative 11l1ual attrmde toward all proposed changes m the 
structure of the wholesale market, both proposed consolrdatrons and 
potentrd coerced divestitures It shouid drmnate pnce controls on vlrm- 
ally all wholesaies on an evpenmental bars and use the data made aval- 
able bv thar evpenment as the bass for a more refined set of potxcres 
appilcabie to the structure of the whoIesale market m the drmaucallv new 
environment that ~t IS In the process of creaung 
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A Overvtew 

The Adv~sory Commtttee on Competrt~on In Ontario's Electrrcrty System (Advisory 

Cornmrttee) has engaged Reed Consult~ng Group (RCG) to prov~de ~t w~th adv~ce on the 

configurat~on of generating assets in the Province of Ontarlo to support prlce 

competition In a restructured electnc generatron market This report presents RCG's 

findrngs and concfusions regard~ng a market struct~re for the Ontario electr~c generatron 

market that will promote price competltron 

RCG's findrngs are based on theoretrcal consrderatlons regarding market structure, 

emptrtcal evidence gathered from eiectr~c restructuring initratrves that have been 

undertaken by other jurrsd~ct~ons, and the spec~fic facts and ~nfrastructure In place In 

Ontarlo Consrstent wtth our charge, we have provided advice on how to structure a 

generation market that will promote prrce competition RCG has also consfdered the 

~mpl~catrons of this market structure on the overall economic effic~ency of the market 

Whrle we recognjze that the primary objectrve of a cornpetdive generation market 1s to 

promote robust price competition, it is also important that the market structure promote 

overall economrc effictency In an effictent market, pnces are such that the allocatron of 

goods and servlces is optlrnal and the productron of those goods n accompl~shed at 

minimum cost The latter is referred to as productrve efficiency, the former IS ailocative 

effictency Our objectwe has been to recommend a market structure whjch IS 

conducive to both types of effic~ency Th~s has caused us to balance our objectrve of 

recommending a market structure that wrll promote pnce compebtion with a concern for 

ensuring that the resulting contigurat~on of generabon assets IS effictent and, to the 

degree poss~ble, able to real~ze the economies of scale that are ava~lable to generation 

companies (Gencos) ' ' 

A Genco IS a company that owns generabon assets and IS not vert~caily Integrated, ! e Owns no 
transrnlssron or d~strlbut~on faalthes A Genco may have other llnes of busrness outs~de the electnc 
utrlrty industry 
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A. Overview of Constderatrons 

RCG's approach to proposing a market structure for the Ontarlo electnc generation 

market that would promote price cornpetltion has been to outline the characterrstrcs of a 

market structure that would result In a "workably compet~tive" market In an Industry 

such as electrrc generat~on In whrch potential econornles of scale ex~st, a s~gnrficant 

efficrency loss would occur In most geographic markets ~f firms were of a slze 

necessary for the structural attributes of perfect competrtlon to be realrzed Therefore, ~t 

IS generally acknowledged that perfect competlt~on, from a purely structural standpoint, 

IS not a reasonable standard for most electr~c generat~on markets given current electr~c 

generat~on technology As noted above, a more common standard when evaluating the 

acceptabllrty of an rndustry's market structure IS to assess whether the market IS 

workably compet~tive, I e l  that the level of compet~t~on w~th~n the market IS suffiaent to 

prevent any one market partlclpant or group of part~c~pants actlng In concert, from 

being able to exerclse market power 

Market power 1s defined as the abrlrty of a market parkipant to profitably ma~nta~n 

prlces above compet~t~ve levels for a sign~ficant period of tlme {U S Department of 

Just~ce and Federal Trade Commission, Honznntal Merger Guidelmes, Apnl 2, 1992 ) 

Market power IS of concern because it can, if exercised, Impose costs on soc~ety In 

those rnadcets where market power IS exerc~sed, the output is restricted to less than the 

"effic~ent" level and, as a result, prtces are increased above the~r cornpetltnre levels 

Th~s causes a m~sallocatton of resources-and a net welfare loss for soc~ety Therefore, 

in a market where a market partlcrpant, or group of market partleipants act~ng In 

concert, IS able and chooses to exercise market power, economic effic~ency w~li not be 

A market IS considered perfectly competitive if the fotlowtng condlt~ons are sabsfied (1) there a n  a 
large number of firms w~th an lnsubstant~al share of the market; (2) these firms oroduce a 
homogenous product using ~dentlcal produst~on processes (3) market parhapants possess perfect 
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fully reahzed In short, allocatlve ineffwncies anse fro11 the exerclse of market power 

because goods are l o t  allocated to those who value them the h~ghes! In addltlon. 
produdrve ~neffic~enc~es may rssult because of weaker pressures to keep costs down 

Finally, dynamic rneficiencies rnay be caused s nce there WI I likely be less lncentlve for 

product rnnovat on and development 

A firm's abrlrty to effect~vely exerclse market power IS determined by the optrons 

ava~lable to customers ( I  e the customers' demand response relative to an increase in 

prlce or pnce elastrclty of demand),' and the firm's abtlity to restnct the supply of the 

partrcular product or service For example, if the demand for a product IS highly elastrc, 

I e the percentage change in demand is greater than the percentage change in pnce, 

then tf a market partlclpant were to increase its pnce, the reduction rn demand would 

l~keiy make that Increase In price unprofitable 

6 Structural Analys~s 

f introduction 

In the context of ~dentifylng a market structure that would result In a "workably 

competltrve" market an anaiysls assessing the current structure of the market tn 

questton and the Interadon a?d rnfluence of the partrclpants In that market is 

necessary 

Evaluating the structure of a market lnvoives ~dent~fy~ng the attnbutes of the market and 

comparng them to the extremes ( I  e , perfectly competitne or purely monopoltstlc 

markets) On a very baslc level, a structural analysls can be understood In terms of a 

informawn, and (4) entry andexit to the market rs free Imp ic~t wth~n th~s definlbon is the assumptan 
that the demand curve faung each firm IS hcnzontal such that the fin is a pnce taker 
Econom~c effiaency =an be measured ~y three crrterla (1) productwe effiaency under whch firms 
have strong and direct ~neenbves to vlnlmlze the costs of produang goods and services demanded 
(2: allocatrve effiaency under whrch market pnces are used to allocate products to those rrarket 
partlc~pants that value !he pmd~cts the vast and (3) dynam~c effic~ency under whrch wmpeMnre 
forces pronote the introductron and adopt~on of new techndog~es and pmducts to better serve 
socrety's cemands 
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cantlnuum of cornpet~t~veness On the left of the continuum are markets that are purely 

competltlve on the r~gtlt are markets that are purely rnonopoi~st~c Perfectly cornpetitlve 

markets are described as hav~ng tnnumerable sellers all producing as much output as 

poss~bie at prevalllng prices Purely fPon0~0ilstic markets, OF the other hand, conta~n 

only one seller who IS able to establish the market prlce by restr~ct~ng ~ts output As an 

~llustratwe tool, the cont~nuurn h~ghl~ghts the llnk between market concentrat~on 

(structure) and compet~trveness (performance) Most markets, ~ncludrng the electr~c 

generat~on market, do not mirror elther of these extremes, but rather fall somewhere In 

the rnlddle of the contrnuurn Therefore, the focus of much market power analys~s, and 

the present analysis in part~cular, 1s in determining where on the spectrum the market 

lies, comparrng it with the known textbook extremes, and drawlng Inferences about the 

level of cornpettt~on In the market 

Structure IS only one lnd~cator of the cornpet~tiveness of a market Th~s fact IS ~llustrated 

by the rnynad of real-fife examples of ~ndustr~es that run counter to the structure- 

performance paradlgm that underl~es the conbnuum (e g , unconcentrated lndustrles 

w1tt-1 relatively mild degrees of compet~tron or concentrated lndustrles with robust 

competttlon) The results of a structural assessment, therefore, should be used In 

comblnat~on w~th other analytical tools to deterrmne the appropnate market structure 

RCG has also evaluated the ease of and barriers to market entry ln its analysls of the 

appropriate market structure for Ontarlo's electric generation market 

The pnce elast!uty of demand for a spec~fic product a measured by the percentage change in 
demand for the product dwlded by the percentage change In pnce of the product 
RCG notes that to be as wmprehensrve as poss~ble a specific assessment of the behavloral attnbutes 
of a market should be performed In an anatys~s of market power Analysis of the behavlotal attnbutes 
of a market could nclude varlous quanbtat~ve evaluabons (e g , estmatrng demand elasbches, cross 
pnce elastlcltles transportabon and producbon costs and ~nformawn casts) as well as the tnteractlon 
of f i ns  In a market Due to data l~rn~tat~ons however the breadth of a behavrorai analysts can be 
l~m~ted In th~s case, due to quantlbtlve lnforrnat~on ltmltat~ons our analysis of the behavloral features 
of Ontano's electr~c generat~on market IS Ilrn~ted to the contestabll~ty of that market and a 
mnsbderation of proouchon costs 
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Following the dlscuss~on cf the des~rable stnJcturai features of the market, RCG w~ l l  

discuss market entry constderatlons, namely the contestab~lity of the market, that must 

be reflected In any policy dec~s~on used as a baas to lnst~tute structural changes in the 

market 

2 The Ai~~~lrcation of Structural Analysts 

At the core of a firm s abrllty to exercise market power is ~ t s  ability to restnct its output 

from the market It IS, however not srmply the abrl~ty to withhold output from the 

market It is the abllity to withhold output from the market, thereby reducing the overall 

aggregate supply by a magnitude sufficient to elicit a pnce response For example, if a 

firm withdraws capac~ty from the market in an effort to ralse prlces only to have 

compet~tors replace ~ts safes to the market, then ~t would not have market power 

Furthenore, if the increase in the market pnce from the exercise of ma&& power 

caused others to enter the market within a short penod, then th~s firm would not have 

market power ' 

As previously discussed, both structural and behav~oral Issues must be addressed 

before one can definitively conclude that a firm has the potentla1 to exercise market 

power However, as a stafiing po~nt, the analyst should consider the market share of 

each firm In the market Although not conclus~ve as an indicator, market share (and 

ult~rnately overalt market concentration) is ~mportant because it sheds light on how the 

market might operate in a stat~c and dynamic sense and pravrdes a useful analytical 

tool 

For a seller to be able to profitably raise its price unilaterally it must have a large market 

share since its share of the benefits from the output restnct~on that causes the price 

increase IS detemlned by its market share In other words, market share IS important 

Some delay In the supply response of nvals IS expected because ~t takes bme to aqulre rnformaOon 
about market condtt~ons and In some instance may require the nvat to construct new generahng 
capac~ty (See Sect~on 11 E far a dacuss~on of bmelaess of entry ) 
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since the profitabrlrty of any output restrlctlon depends on the amount of production 

remarnrng after the restrlctlon 

Howe~er, an rndrlrldual firm s market share should be v~ewed rn the context of the 

market shares of cther competing firms such that if the market IS domlnated by 

relatlvety few firms, r e , is hlghly conceqtrated firms should be subjected to scrubny at 

lower market share thresholds than In an unconcentrated industry Furthermore, 

because the Adv~sory Cornmrttee IS concerned wrth the overall market structure of the 

Ontarlo electnc generation market rather than w~th a particular market partlapant, a 

curnulat~ve assessment of the relatrve market shares of all rndustry partlapants IS more 

meaningful than atternptlng to IdentPfy what IS l~kely to be the threshold market share 

that would allow a firm to exerase market power 

Market concentration e slgn~ficant when atternptlng to estabtlsh a market structure that 

whl promote price cornpetlaon because an rnd~v~dual firm's ablllty to behave 

uncompebtlvefy rs determ~ned largely by cornpetitwe ~nteractlons w~th cornpetlng 

suppliers If there is a relatwely i~mrted number of competbrs. and these competitors 

all have relatively h~gh  market shares, then each IS l~kely to benefit more from accepbng 

the higher market price than from engaging In a cornpetitwe response, e g , an ncrease 

In output, to a pnce Increase If there ts a Iarge number of sellers in a market, then 

coordrnatlon beween market particrpants would l~kefy be necessary to effect a price 

ncrease, and such coordrnahon becomes more difficult since there IS an ~ncreased 

rncentnre for ~ndwldual market partrclpants to undercut the estaMrshed pnce In an effort 

to secure a greater market share 

' For examph n a ffl-based pool, rf a Genco WIWI a taqe market share bld htgh In an effort to increase 
the mar#tcfeanng pnce, rt would bse only a proportion of Itt market share whereas a Genco WIM 
only one unit would rlsk losng its whole market share if it bld above the rnarltei&anng pnCe 
For exanple when assessing whether a firm should be granted authority to charge market-based 
rates Joskow recommended that rf the firm were In a h~gMy concertratad market a market share 
greater than 20% should cause the firm to be subject- to greater scrubny wh~le ~f the rwket were 
not hlghly corcentrated a market share greater than 35% wwM cause the firm to be subjected t0 
greater scruhny (Paul L Joskow Horizontal Mamet Power rn uVholesah3 Power Markets August 
1995 ) 
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3 Reoulatorv Standards for Assessrna Market Power 

When assessing whether a market 1s concentrated and whether a market partrcrpant IS 

likely to have market power regulatory agenaes commonly use two measures of 

markc2 concentratlon (1) the four-firm concentratlon ratlo, whfch, as its name suggests, 

measures the market share of the four largest firms In the market, and (2) the 

Herfindahl-H~rschman Index (HHI) wh~ch IS calculated by summlng the squares of the 

indiv~dual market shares of all partletpants RCG belleves that the HHI offers two 

prlmary advantages retatrve to the four-firm concentrabon ratlo (1) it gives 

proport~onately greater we~ght to the market shares of the larger firms, In accord w~th  

therr relat~ve Importance in market transactions, and (2) ~t takes account of aH the firms 

In the market 

In Canada, market power concerns sternmlng from mergers are assessed by the 

Director of Invest~gabon and Research's (D~rector's), CampetFbon Act The O~rector has 

established Merger Enforcement Gu~delmes that are used to assess when a merger 1s 

l~kely to have an anticumpet~tlve effect and when government intervention 1s likety to be 

necessary The Metger Enforcement Gurdei~nes lnd~cate that the Dlrector will generally 

not challenge a merger where the post-merger market share of (1) the merged entity 

would be less than 35%,11 or (2) the four largest firms tn the market would be less than 

65% (p 21)  

In the U S , the U S DO3 and Federai Trade Comrnrssron (FTC) typ~caliy pobce market 

power concerns and have developed standards for Increases n the HH1 as a result of a 

merger For example, m the~r Homontal Metger Guidelines, the DOJ and FTC ~nd~cate 

that a market wlth an HHl of 1800 IS consrdered h~ghly cunceotratgd and mergers of 

firms In these markets that result In an increase in the HHI of more than 50 po~nts 

Therefore rf there were fow fims n a market eacn wrth a 25% market share the HHI would be 2500 
(25%IX 4) 

" The U S Oepartient of Just~ce (DOJ) empioyed a s~rnllar leading firm standard n then 1984 
Horizontal Merger Gudeltnes under whch rt r~d~cated that {t was likely to challenge the merger of 
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potentally raise signlfjcant corrpet~tive concerns However wheq assessing the 

appropriate regulatory -eglrne for 011 plpellnes, the DOJ employs a d~ffirent threshold 

In its report on 911 Pipelme Deregu(at1on the DOJ found that an HHI of 2500 IS ' a  

reasonable threshold above which plpellnes should be presumed to require conttnued 

regulation ' (May '986, p 30 ) The DOJ scppoded the hrgher HHI threshold because 

'when the continued regulatlon of an [ndustry rather than a merger 1s the Issue the 

benefits of preventtng antlcompebt~ve behavror, which regulatlon presumably confers 

must be weighted against the direct and ~ndirect costs of regulation " (pp 29-30 ) Thrs 

distinct~on between when the two thresholds should be applted rs s~gntficant RCG 

believes that everything else remalnrng equal, the HHI of 1800 IS probably the most 

relevant threshold when attempting to determine a market structure that wll promote 

pnce cornpetttlon I2 However, the use of an HHI as an assessment of the 

competit~veness of the market should also conslder the potentla! for entry by 

cornpetrtors, the shape of the Industry supply curve as discussed below and short-run 

demand elasticffres for electric~ty 

Research performed by Green and Newbery on the Bnt~sh and Welsh pool In the United 

Klngdom whch, at the t~me of the study, was best characterized as a du~poly , '~  

~ndicated that the uncompebt~ve pricing by the two dominant f i n s  resulted in an 

effic~ency loss, r e l  a reduced consumer surplus of approximately 6% of Ye total 

industry revenue (Rlchard J Green and David M Newbery, "Competition in the Bnttsh 

Electncrty Spot Market," Journal of Poiit~cal Economy, October, 1992, pp 928953 ) 

Green & Newbery found that rf the market were composed of five equally s~zed firms 

the elednc generabon market would be workably cornpetrtnre However, a more recent 
study of this same market found that "pr~ces are much closer to marginal costs than 

any firm wlth a market share of at least one percent wrth the lead~ng firm n the market, provided the 
Ieed~ng firm has a market share that IS at least 35% ' (June 14,1984, p 16 ) 
An HHI of 1800 irnples that there would Se at least SIX firms m the market wh~ch would hade mugnly 
equal market shares 
A duopoly 1s a market that IS dorn~nated by two major firms 
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even theor~es of non-collus~ve supply predict, ' tnereby suggesting that efficiency losses 

are smailer than estrmated by Green and Newbery and that the result~ng efficiency lass 

from fewer than five firms nay be lower than estimated (Catherine D Wolfram, 

"Measuring Duopoly Power In the Bnrish Erectrrclty Spot Market,' November 1995 ) An 

analysts of the Swedish electrtc~Q market performed by Anderson and Bergrnan 

confirmed the results of Green and Newbery Speaficafly Anderssan and Bergman 

found that "rf the electr~crty market cons~sts of at least five electrrctty producing firms of 

equal srze thelr passrbiltty :a influence the market prlce is reduced signtficantly " (Bo 

Andersson and Lars Bergrnan, 'Market Structure and the Pnce of Electnaty An Ex 

Ante Analysis of the Deregulated Swedrsh Electricity Market," The Energy Journal, Vof 

16, No 2,p 107) 

5. Conciusrons: Structural Consjderatrons to Pmmote a Comebtrv~ 
Market 

Based on the standards appl~ed by Canad~an regulators, r e , a four-firm concentration 

ratlo of 65%, and Amer~can regulators which suggests that approximately SIX equally 

sized firms are needed to provide a competttive market, and Green and Newbery's, 

Andersson and Bergman's find~ngs that five equally sue firms are Lkety to provide a 

compet~tive generation market RCG belleves that, based solely on structural 

consideratrons and wtthout cons~derat~on of the possrble rrnpl~cations on economies of 

scale of the resulting Gencos, that a rninrmorn af five Gencos would lrkely prov~de a 

market structure that promotes puce compet~tron As dacussed, RCG believes that 

consideratton should also be grven to the shape and cornpostban of the industry supply 

curve and the ease of entry since thls wlfl be essenttal rf the market IS to remain 
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C Assessment of Economies of Scale 

f Rewew of the Thearv of Econamres of Scale 

As acknowledged above develoorng a fnar'iet structure 'or the Ontano electnc 

generat~on rnarrtet that achreves the h~ghest possible level of economic effrcrency 

requires balanc~ng the obje~tfves of pnce cornpet~t~on and economles of scale 

Emprrlcal evidence regard~ng economies of scale In electrtc generation IS reviewed 

below to suggest a range of estimates of mrnrmum efficrent scale (MES) whrch can be 

used In evaluat~ng the appropnate market structure for Ontario 

The optimal number of firms in any market IS determ~ned, at feast rn part, by the 

econornles of scale and scope of the firms tn the market F~rm level economles of scale 

and scope are In turn determ~ned by productron technology Economies of scale refer 

to the reduct~on In average unrt costs from rncreasrng the volume of outputs 

Econorn~es of scope refer to the reduct~on In average untt costs from produang a mix of 

output Econom~es of scale and scope influence the number of firms rn a market by 

d~ctat~ng the sue of those firms With a fixed level of demand, the optimum number of 

firms can be estrmated by dtv~dlng market demand by the opbmal slze of the firm In 

thrs context, the opt~mal sue of the firm refers to that sue whrch minrmtzes average unit 

costs, r e , the MES 

2 Em~sncal Research on Econom~es of Scale m the E k t n c  
Generation Sector 

Econornles of scale can be reallzed at three different levels of aggregatron (1) the 

~ndlvldual generahng unrt, (2) the generatrng station which IS comprised of several 

generatrng unrts, and (3) the enterpnse Because our focus IS on market structure, the 

MES at the enterpnse level IS of the most relevance However, the MES at the 

generabng un~t level IS drscussed because rt has a bearrng on the r~sks associated wrth 

market entry and the tmpircatton of MES on the ease of entry 1s drscussed below In 

Sectron If-E 
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Ev~dence suggests that the most s~gnlficant economies of scale are realized at the level 

of the ~nd~v~dual  generating unlt In terms of caprtal cost savlngs and the h~gher 

efficiencies that are offered by larger unrts " However, the MES at the generating un~t 

level has decreased dramatrcally since the 1980s with :he w~despread apptrcatton of 

cornblned cycles whtch are oased on aero-denvat~ve engrnes vuhlch are able to achieve 

h ~ g h  efficrencres and low capital costs wffh an MES of 250 MW, compared to 500 MW, 

whlcb represented the MES tn the 1970s 

It 1s more d~fficult to assess the MES at the enterprise level A relatively wlde range of 

est~rnates of the MES for generation companies exlst In a study performed for the 

government of New South Wales (Australia). Egan nnted that a 'benchmarklng analysis 

of 153 generation utrirtles w~th 477 plants In 11 rountnes indicates that the mlnrmurn 

efficient slze for generatron businesses is In the regton of 1000 MW to 5000 M W  while 

the average size of generators dtsplaying constant returns to scale IS 3100 MW" (M 

Egan, Electncdy Refom Statement, 1995 p 10 clted In "Does Pacific Power Have 

Market Power?', Industry Commlss~on August 14, 1995, p 122) Thls study focused 

prrmarlly on coal-fired facrld~es 

Another study undertaken for the New South Wales Treasury revtewed the results of 

several stud~es and concluded that for steam-based electr~crty generation technolog~es 

prevlaus studles have shown that the mlnunurn economic slze of a generat~on 
busmess IS Itkely to be In the range of 1500 MW to 4000 MW 

data envelopment analys~s (DEA) shows that the average sue of plant 
operating at an opbmal scale (at whrch constant returns to scale are 
achieved) IS around 3000 MW However, there are f i n s  operating at 
constant returns to scale between 60 MW and 28000 MW, and 

the DEA Modeilng also shows that decreasing returns to scale appear In 
generation firms that are 6000 MW and over (London Ewnomtcs, 19944 

- These economtes of scale are realued dunng des~gn and wnstrucbon such that once the unlt IS 

~nstalled typically there are o ~ l y  lkrn~ted opportunrtres for lowering the unit's vanable opembng costs 
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uted In *Does Pactfic Power Have Market Power'", lndustrv Commlss~on 
August 14, 1995 p 145 ) 

Th3s study focused only on gelerators that refled on zcal for 30% or more of thetr fuel 

requirements and, as such, d ~ d  not cclns~der the economles of scale for a generator 

wlth a full range of generatton ~echnologres Ho%ever, the findtngs clted are largely 

consistent with those reported by others Far example, research using 1973 data fcund 

no slgn~ficant scale effects for outputs between 19 8 TWh and 67 1 TWh representing 

a capacrty rating of approximately 4,000 MW tc 14,000 MW, thereby suggest~ng that 

the MES for electnc generat~on was achleved at 4,000 MW (Launts R Chnstensen, 

and Willlam H Greene "Econorn~es of Scale In U S Electrrc Power Generation," 

Journal of Poiihcal Economy, Vof 84 No 4 pt l  (August 1976) 655-76 ) Others have 

suggested that ~f there 1s a ttght power pool, the mtnrmum efficient scale for a vertically 

tntegrated electrtc utrlity IS much smaller, 10 TWh to 35 TWh or 2,000 MW to 7,500 MW, 

and that the rntegrated operat~on economres ach~eved through greater number of unrts 

could be captured through a power pool or alternatively an Independent system 

operator (Raymond Hartman 'The Efficiency Effects of Electnc Ut~llty Mergers 

Lessons from the Statrstrcal Cost Analys~s," Work~ng Paper No 90-14, School of Law, 

Boalt Hall, Unrversrty of Calrfornra, Berkeley ) Hafman's find~ngs are consstent with 

thae of Moarhouse who found that "Intercunnec*to~ ;eager poollng, and coordtnatton 

among Independent ut~Mles reduces system economles of scale from the 8,000 - 
10,000 MW level to 1 600 - 3,800 MW level (J Moorhouse, The Uncertatn Future of the 

Electnc Power Industry, In Electnc Power Deregulabon and fhe Publrc lnferest J 

Moorehouse, ed 1986 cited In D Hatcher, Were Joskow and Schrnaiensee Wrong", 

The EIecblaty Journal, Vol 4 No 7, September 1 99 1 , p 30) 

3 Sbatecric Assessment of Economres of Scale 

a Factors contr~butlng to Economles of Scale 

Several strategic factors should be constdered to ensure that the resulting industry 

structure IS best able to achieve any economies of scale that may be present Flrst of 
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all units at rnd~vrdual generating stattons st~ould be owned and operated by the same 

ent~ty so that any plant efiaersres from shared fuel storage facrltt~es, staffing, and 

spare parts can be reallzed Secondly, hydro fac~litres located on the same nver 
systems should be owned and operated ~y the same entrty tu better allow coordination 

of flows and untt output " l6 

b Evaluat~on of CIarmed Strategic Economles of Scale 

tn Ontarro Hydro Management's Submwsion to the Advwory Comrnrttee, Hydro claimed 

that "[tlhe efficrency of operatjng Hydro's fossil fueled generattng stations IS enhanced 

by ~ntegrat~ng fuel supply, Inventory management and utilizatron as well as coordination 

In the planning and execution of plant rna~ntenance It IS unlikely that these efic~encies 

could be duplicated by operating the fossil plants as tndependent entrtles * 

(Appendrces, January 25, 1996, p A-2 ) RCG recognrzes that there are hkely to be 

economies of scale assocrated with each of these functrons However, we belleve that 

our proposal to ensure that all unrts at each generating statton are under a common 

ownersh~p would enable Gencos to contrnue to achieve the majority of these 

Hydro ctaims that competttrve leverage, part~cularly In coal supply and bulk 

transportabon markets, would suffer in dtsaggregated operattons However, three of 

' OH has rndrcated that the 'rneftiuencres of unwofd~nated water ubluatlon are estrmated to be as high 
as 1 TWh based on drflerent storage management objecbves, dtffmng stabon snes and storage 
capabrlrty on a nver and poor outage coordmabon all resutbng In sptl The value of this energy ts 
estmated Wwaen $25 and $50 mrlllon annually " ('Ontario Hydro Managemenfs Submsston to the 
Advrsory Commdtee on Competrtron n Ontano'a Electncrty Systema Appemdtces, p A-3 ) 

I b  However, a number of ut~tlbes throughout North Amenca wordtnate me operabon of ther hydro 
factlrbes b achieve the greatestvalue from these resources RCG notes that OH has agrssmnts 
wrth the New York Power Authority that allow water to be dapatched to unrts owned by ather utility to 
opbmae economics, maintenance pMces, and Ice management F u r t h e m ,  n the Pacrfic 
Northwest area of the Unrted States and m Bnbsh Colurnbra Canada, thermal and hydroelectric 
geneabon IS coardtnated through the Columbia River Treaty between the Wo Wuntnes and the 
Pacific Northwest Coordtnabon Agreement wh~ch spec fies water storage and transfer 'nghts' and 
'obl~gabons" among the Bonnevllle Power Admntsbatton the U S Corps of Engtneen, v a m s  
investor-owned and publ~clyswned ubbhes and one large rndustnaf power user The Coordmation 
Agreement formalizes brlateral transacttons to ensure that surpluses and defictts are shared to ensure 
meet~ng reglon-wrde load requrrements 
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Hydro s five coal-fired generatrng statlons representing 7 055 MVJ, burn bttumrnous 
coal from the U S and the remalnlng +wo coal-fired unrts represent~ng 535 MW, burn 

irgnrte from Western Canada RCG has not compared Hydro s delivered coal costs to 

those cf other electric utllltres and s u~able to offer an optnion regard~ng the degree to 

whrch it has been able to realrze these economles of scale However, RCG notes that 

for Hydro to fully realize these economres rt would have to contract w~th only one coal 

supplier In each of the two coal supply basrns from whrch rt purchases coal and that th~s 

would appear to srgn~ficantly Increase fuel supply nsks A more prudent coal 

purchasrng polrcy that in fact IS employed by Hydro IS to spread purchases over several 

suppl~ers however, thrs drmln~shes the economles of scale that can be realized 

Hydro also indicates that there are 'cons~derable econornres of scale from the 

coordinated piannlng and executton of maintenance for generat~ng plants w~th the same 

technology ' (Ontano Hydro Management's Submrssion to the Advrsory Committee on 

Competit~on in Ontario's Efectncity System, January 25, 1996, Appendms, p A-2 ) 

RCG recognizes that because some marntenance work IS Intermittent and 

unpredictable rnarntenance teams can be most effecttvely ublrzed rf they are spread 

over many statlons and, therefore, the most effectrve means of realutng these 

economies may be to have one owner and operator for all of these units Nonetheless, 

RCG belteves that to the extent that the ownership and operatron of these unlts IS 

spread among several Gencos, much of these econornres coukl be reallzed by 

contractrng for these services from h r d  parties, r e , rt may be cheaper to contract for 

these services then to have each Genco maintarn a staff to provide the serv~ces 

Thts questran has been addressed by others The state of Vtctona (Australra) 

addressed thls Issue when assessng the approprate market structure for ~ ts  electric 

generation market, claim~ng that 'it is more effic~ent to outsource maintenance services, 

rnatenals scrpply and storage to the prtvate sector on a campetdtve tender basts where 

the prtvate sector can capture the econornres of scale and pass these through In 
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sornpetitive prlcrng " (State of Victorra Cffce of State Owned Enterprrses 1995b, c~ted 

In 'Does Pac~fic Power Have Market Fewer?", Industry Comrn~sston, August 14, 1995, 

P 146) 

Alternatrvely a rlumner of ut~l~ties In the Northwestern Unrted States have even entered 

into cooperative arrangements to snare servrces where econolnles could be reallzed by 

providrng the serv~ces over a ~vider basis These ut~iities tn the Pacific Northwest reglcn 

share equrpment rnventones (e g , transformers, poles, etc ) on an emergency bass 

and are cons~dertng forrnalrrlng a system, using informatron networks (such as the 

Real-Time lnforrnat~on Network) for not only postrng purchase and sales opportunitres 

but also Inquires for generatton transmcsston and dstributton spare parts and 

equrprnent available for sale RCG belleves that Ontario's Gencos could employ such a 

strategy to rninrmlze tne loss of any economies of scale 

Hydro indicates that some of these savtngs stem from applying "processes for 

maintenance and operation across plants wrth the same characterrstrcs and desrgn 

features " ("Ontarlo Hydro Management's Submrss~on to the Advcsory Commrttee on 

Compet~t~on In Onano's Electnclty System", Appendices p A-2 ) RCG's provosal of 

keep~ng un~ts at lndlv!dual generatlng stations under a common owner and operator 

would allow much of these economies to be reallzed glven that unfts at a particular 

generatlog stabon typtcafly share the same charactenst~cs and design features 

RCG recognizes that there are esonornles of scale from Me integrated operabon of 

generat~ng stat~ons and that typrally these economies are more tang~ble than the cost 

savlngs that will be produced by increased cornpetrtwe pressures However, there is 

dramattc evldence of the savings yrelded by increased competlbon For example, In 

Victcrca, five state-owned generatlng stations representing a total of 7,838 MW were 

disaggre~ated by generatcng statron, and each generatlng stabon was separately 

managed Even though the average slze of each generator less than 1 600 MW, was 
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well below 'he estimated MES of 3 470 PAW ~den'lfied above, the cost savings realized 

were drarnatlc 

Direct controllable expenses fell by 10% In 1994/95 vvlth forecasts for a 
further 1 3  5% improvement In sum costs by 1997198 This Improvement 
can be attrfbuted to 

labour costs falling 7O/c tn 1994/95 with expectat~ons of rurther falls of 
25% by 1997198 and 

mater~al contracts and v~sceilaneous costs fafilng 12% rn 1994f95 
w~th expectattons for future falls of 7% by 1997198 (V~ctonan 
Eiectncity Supply Industry Reform Unrt Submissicn 41, p 2, clted in 
'Does Pactfic Power have Market Power?' Industry Cornmrss~on, 
August 14,1995, p 120 ) 

4 Conciusrons* Mtnrmum Effic~ent Scale for Genenuon Com~anv 

Table 1 surnmanzes the findrngs of the five studres that reviewed the MES for electr~c 

generat~on companres The mean MES for the five stud~es cited was 3,410 MW As 

rndtcated, two of the stud~es were prrrnanly for generation cornpanres that relied heavily 

on coal-fired generation As ~ndrcated below, Hydro's rnlx of fosstl unrts IS largely 

based on coat-fired generation, however, nuclear units account for approximately 46% 
* 

of Ontarlo's generation capac~ty Given the ~nfrastructural and operaoons and 

maintenance support requirements for nuclear unrts, RCG believes that thts MES may 

be too low for a Genco with nuclear unrts The Chrrstensen and Greene study was for a 

diverse mix of generabon companies, but was based on 1970 data and, as such, does 

not fully reflect the cmpact of nuciear unrts on the MES for a Genco As noted, both the 

Hartman and Moorhourn studies recognrzed that some economres could be achieved 

through mterconnections and power pcolfng wdh ad~otnmg generatort In sum, RCG 

believes that th~s mean MES of 3 410 MW represents a reasonable esttmate of the 

MES for a fosstl-fuel based Genco, but may be too low for a Genm with nuclear unrts 

RCG belteves that whrie the MES for a Genco with nudear un& a probably larger than 

th~s estrmate of 3,410 MW, the MES can probably be achieved by keeprng generabng 

staQons under one owner and operator and splnning off support functtons to an 
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independent entity who could provrde these services to the Gencos and other market 

Table 1 

Summary of Research on the Minrrnum Effraent Scale 
for Eiecrrrc GeneratJon Compan~es 

MIn~mum 
Effic~ent 
Scrk(2) 

~tudv (11 i!!El Comments 
Egan (1 995) 3,100 Focused or  Coal-flred Factlrbes 
London Economics (1994) 3 000 Focused on Coal-fired Faabbes 
Christensen and Gnene (1978) 4 000 Based on 1970 data 
Hartman (1990) 4 250 Range of 2 COC MW to 7 500 suggested 
Moorhouse (f 986) 2.700 Range of 1 600 MW to 3 800 suggested 

Average 3,410 

(1) The year ~ndlcated far the study rs the year be  study was publ~shed 
(2) Where a range is cited the mld po~nt IS presented 

D Shape and Cornpos~tmn of the Supply Curve 

In competrtrve markets the market pnce IS establ~shed by the rnarglnal costs of the 

hrghest marginal cost unlt necessary to sat~sfy industry demand Therefore, as 

d~scussed below In Sectton I11 rn the market structure betng proposed by RCG, all 

generators that nom~nated pnces below that of the hrghest-pnced generator needed to 

dear the market would recelve the pnce pa~d to this marginal unit In a market where 

all part~c~pants recelve the market-cleanng pnce, f there are a sufficrent number of 

cornptltors m general there wlll be an lncentlve for all firms to pnce the output of their 

un~ts at their short-run marglnal costs In th~s market, ~f the firm whlch owns the last unit 

to be dispatched In a parhcular hour also owns several other un~ts with foww short-run 

marg~nal costs all of wh~ch have been drspatched, and the next unit in the d~spatch 

order has a stgn~ficantly h~gher short-run marginal cost, then there would be an 

rncentlve for thls firm to pnce the output of its marg~nal un$ just below that of the next 
untt assumlng that ~t IS able to antlcrpate ~ ts  compet~tor s b ~ d  pnce Under these 
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condrtrons, thrs firm would receive the higher market-clearing pnce for all of its lower 

short-run rnarg~nal cost units that have Deen dtspatched S~nce it would have only 

received the marg~nal operatlpg cost for the hnrt that ~t used to b~d-up the market- 

clearrng pnce, it would not forgo any fixed cost contnbutlon from t h ~ s  unit ~f ~t were not in 

fact drspatched Clearly, there IS an tncent~ve for market partlcjpants to brd up their 

prlce to just below that of the next lowest cost compet~tor rn an effort to obta~n a hrgher 

market-clearfng prrce 

A market partlctpant's abrlrty to behave In this manner wjll be determrned largely by the 

number of ~ntcnedlate and baseload units that ~t owns as well as the shape of the 

supply curve Specrficaily, the greater the dflerence between the marginal operaang 

costs for the unit that would otherw~se supply the final unrt of demand and the next untt 

In the drspatch order that was not drspatched, the greater the ability to btd up pnces 

The steepness of the merit order IS srgn~ficant since rt is an ~ndtcation of the abrftty of 

generators to profitably brd up pnces 

Th~s drscuss~on suggests that a firm's market power rs influenced by the expected 

amount of trme that its un~is will be establishing the market-clearing prrce and the 

Increase In margrnal costs represented by the next unrt In the drspatch order owned by 

a compet~tor if a firm IS to be able to exercrse market power successfully by lncreasrng 

the btd prices for rts marginal units or not offenng their capaaty to the market, then ~t 

must be able to accurately b ~ d  pnces that wrll be nomtnated by competitors and the unit 

availabrlrties for rts unrts and those of competrtors The dficufty of accurately 

forecasbng these- variables suggests that unless the market parbc~pant controls a 

srgn~fiwnt portion of the rndustry supply curve ~t would be difficult for the rnarket 

pantcipant to be able to successfully exerclse market power for any slgnficant porbon 

of ttme 

'' Fcrecasting the brd prtces of competrton IS nade more d~fficult by the fact that unit's rnarglnat Costs 
typ~cally vary over the units output level 
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2 Consrderabon of Ontarro's SUDD~V Curve 

Figure 1 presents a graphical representation of Ontario's generaf~on supply curve 

Gwen the cornrnefc~al sensttmty of the rnformation needed to construct such a supply 

curve RCG has relied upon pubilcly avaliable tnformat~an such as industry fuel prices, 

and generlc vanable operations and maintenance est~mates for the specific types of 

units owned by Hydro I S  In addrtion RCG has assumed that Hydro s contracts with 

NUGs are reformulated or bought out so that these unrts would be dfspatched based on 

thelr vanable operatrng costs 

F ig~re 1 ~ndrcates that Ontario has a sfgnrficant amount of baseload capac~ty avarlabie 

relative to system load As expected, Ontarro's run-gf-rrver hydro and nuclear unds are 

base loaded The next set of units in the drspatct- order would be the NUG combined- 

cycle unrts, which are In turn followed by the coal units and finally Hydro's one 011 unit, 

the Lennox generating stabon 

Other than for Hydro's Lennox generating station, which based on the amount of 

available capacrty relative to load In the Province, rarefy operates, there is only one 

area in which there is a significant dacontrnuity, or step, in the supply curve As 

dtscussed above, thrs IS the crrt~cal ~ s s u e  with the supply curve since thts step would 

provide Gencos w~th the abilfty to b ~ d  up the market-clearrng pnce It is significant that 

Ontano's baseload capauty represents approx~mately 17,500 MW and that Ontarro's 

mintmum toad IS considerably below th~s level Based on the unrt dtspatch order, thrs 

suggests that nuclear units mrght be the marglnal unrts dunng portions of the year 

RCG has nat been able to defin~trvety answer thls questmn because we have not 

attempted to determine a maintenance schedule for Ontarro's ~nrts,'~ and we did not 

have data on seasonal water flows that would allow RCG to estimate seasonal hydro 

Hydro tndicated tn tts January 25 1996 fiiing wrth the Advtsory Committee that the runnlng costs fcr rts 
hydro units are about SIlMWh and hr ~ t s  nuclear un~ts are about$ZhWh (Ontano Hydra 
ManagemenVs Subm~sston to the Advtsory Comnlttee on Competlbon n Ontano's Electrc~ty System 
Appendices p 0-1 ) 

I v  Tc the degrea posstble malrtenance IS scheduled dunng ofspealr penods 
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output In general we belteve that thrs 1s an important issue that should be addressed 

before a market structure for Ontarlo 1s establrshed Spec~ficaily, as d~scussed rn 

greater deta~l beiow these nuclear units are likely to be b ~ d  up to just below the 

est~rna'ed bid prlce for the NUG combined-cycle units which represent the next 

resource In the dispatch order The only consideration whlch would cause these 

nuclear unit owners to refra~n from this behavior would be rf they believed that b~ddrng 

up would cause their units not to be dispatched Whlle RCG belleves that the owners 

of these nuclear untts would be abfe to b ~ d  up therr units, th~s IS lrkely to resutt In a 

higher market price for only a relatrvely lim~ted number of hours Furthermore, as 

system load grows and the m~nmum load Increases, this ts l~kely to occur less 

ftequently 

In addltron to assessing whether there are any steps In the supply curve, rt rs necessary 

to assess whether any one generating statton represents a srgntficant segment of the 

supply curve and the next generatwg statton has a marginal operating cost that IS 

srgnificantiy h~gher It is necessary to evaluate whether one or more generating 

stat~ons represent a s~gnificant segment of the supply curve because RCG IS proposing 

that generat~ng statrons be owned and operated by one enbty to inamtarn economies of 

scale at the generatmg station A revtew of Table 2, wh~ch l~sts the generatrng unrts by 

rank order of operatrng costs, ~nd~cates that ths e~ght unrts at the Nabcoke generatrng 

station 3,924 MW (net), represent about 70% of the capacrty of a 5,600 MW segment 

of the lntermedtate sect~on of the Ontarto supply came and that the next major unit rn 

the d~spatch order after the segment has a vanable operatrng cost 5 m~lls above that of 

the h~ghest-cost Netwke unit Therefore, thse would be a nsk of the Genco that 

controls the Nacoke generattng stat~on b~dd~ng up when rt calculated that the 

approxtmatety 3,900 MW of generat~on capacrty that it controls would be s a n g  the 

'O The foss~l unlt rabngs presented n Table 2 are from Hydro s March 26 1996 subm~ssmn to the 
Adv~sory Comrn~itee The hydro un~t rabngs refled the average annual output from these unrk urder 
normal water condwns The aggregate capac~ty totals for Hydro d~scussed elsewhere In this report 
are frcm 'Ontano Hydm Managements Submlsslon to the Adv~sory Comm~ttee on Compethn In 
Ontario's Elednclty System" dated January 25, 1996 
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market-clearing prlce However for several of the fossil generating statlans with unrts In 

this intermediate section of the supply curve there are aad~tlonal unrts that are currently 

mothballed that could be returned to sewrce to reduce the market share of the owner of 

the Na~t~coke generatlng station for this segment of the suflly curve For example, 
there are four Lakeview unfts representing approxrrnately 1 100 MW that have been 

mothballed wnich rf returned to servlce may be on the supply curve In the segment 

represented by the Nantlcoke unrts RCG IS not able tc make a more definrbve 
statement regarding where these units wouid flkely be positioned on the supply curve 

because we not have rece~ved any data regardfng the heat rate, re ,  the energy 

conversion efficiency of these mothballed unrts However, the four operating Lakev~ew 

units are w~thrn the segment of the supply curve rn wh~ch the Nanticoke units fall If 

these Lakevrew units were lncluded wrthin th~s segment of the supply cunre then the 

capac~ty represented by the Nanticoke un~ts wouid represent approxrmatety 58% of thls 

segment of the supply curve Furthermore, RCG's analysis has focused only on 

generating units located wtthrn Ontano and conversely assumed that all of the 

generating un~ts located wrthrn Ontario would always be dedicated to the Ontano 
market However, dur~ng some periods Ontano Gencos are lrkely to find that rt 1s more 

profitable for them to offer a portion of the output from #err units to adjacent markets 
and Gencos rn adjacent markets are likely to find that Ontano represents a more 

arofdable market If thls Ontario supply curve were expanded to reflect increased 

competition from adjacent reglons, the Nant~coke un~ts would likely represent a much 

smaller portion of the intenredrate seaon of the suppiy curve Therefore, RCG 

Selieves that there is a relatively l~rnrted nsk of the owner of the Nankoke unrts belng 

able to exercise rnarket power 

E. The Thoory of Contestable Market, 

The structural analysts presented above while providing meanlngfui infornabon about 

the potentlal level of cornpetrbon In the Ontarlo rnarket IS only part of the analybcal 

picture As stated In the prevlous sectrons, a ngorous market analysts must also 

encompass behavioral features Studylng the behaworal ~nteractlons of the firms In a 
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market prov~des ~nsignt not only rnto how we can expect the market to operate today 

but also what can be expected prospectively Thus, by embodying behawor, the 

anaiys~s takes on a necessary dynamrc dirnens~on 

I Theorv 

The theory of contestable markets postulates that a market can behave competitively 

regardless of ~ts structure (concentration) d the threat of entry rs sufficrent A market IS 

sa~d to be contestable if exrstlng firms are compelled to meet customer demand 

effic~ently or nsk losing busmess to potential entrants By comparison, tradrtronal 

econornlc theory suggests that d left on the~r own, firms passesslng market power 

would restrrct t h e ~ r  output such that the marg~naf costs of the last unrt produced was 

exactly equal to the marginal revenue recerved In other words, fims w~th market 
power would restnct output ~n such a way as to achreve the htghest price consistent 

w& their cost structure Contestabiltty theory suggests that 'monopoly" pnclng IS not 

the necessary outcome ~f the threat of entry IS present 

There are degrees of contestablltty as there are degrees of competit~on A market 1s 

said to be perfectiy contestable if ~ncumbent firms are vulnerable to "hrt and mn' entry 

Hit and run entry can occur If potentla1 entrants can enter a market, collect galns and 

then leave without costs For a market to be perfectiy contestable certatn cond~trons 

must hold Among them, all firms (existing or potenttal) must have access to the same 

production methods and hence cost functrons Entry must also not involve any "sunk" 

costs That IS, a firm can- enter and exlt the market without making ~rrecoverable 

expenditures The oft cRed example of a perfectly contestable market rs a~rllne routes 
Should an ~ncumbent airline be mak~ng supernormal profts, other parbes can acquire 

arcraft via short-term leases, enter the market, undercut the ~ncumbent, and leave, 

without sunk casts, once prices are depressed back to their compeQtrve levels A 

monopol~st IS extremely reluctant to raise hts pnce rf #IS type of entry IS possrble 

because at the first sign of monopoly pnclng or profits, a compet~tor would enter the 
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market undercut the mOnOpoIlSt and leave before the  incumbent firm has an 

oppartun~ty to retaliate 

0uts1d.s of alrilne routes, there are few markets where perfect contestabtltty holds 

However t h ~ s  does not d~minnh the threat of entry as a constratnlng factor to the 

exerclse of market power The threat of market entry can be an effectrve deterrent to 

the exercise of market power and, as such, induce market participants to pnce the~r 

servlces competittveiy and promote rnnovation There are varying degrees of 

contestabtflty that act to prov~de vary~ng degrees of market dlsc~pltne The degree of 

contestabrltty and thus market dlsmpllne will depend to a large extent on the bamers to 

entry Markets with sufficiently high barriers to entry can safely be analyzed using 

tradttionai economrc theory As the ban~ers to entry fall, theory of contestabrlity 

becomes a more accurate representabon of market behavlor 

2 Ease of Entry 

Accord~ng to economic theory, for the threat of market entry to be an effectrve deterrent 

to the exercrse of market power, entry ~nto the market must be "easy" Entry IS 

cons~dered easy ~f it would be (1) t~mely, I e , w~thrn a suffictently short penod to lrmrt 

the profits of the firm exercrslng market power, (2) likely, r e , profitable to the firm 

eqtertng the market and thereby rnaklng such entry Iikeiy, and (3) sufficient, I e , of a 

sufficrent magnitude af compebng product to make the uncompetltlve behawor 

unprofitable 

- - -- 

- The U S Federal Energy Regulatory Collrrnlsston (FERC) has assessed whether exrstmg market 
partrapants are I~kely to be able to exerclse market power In the long-run bulk power market by 
ascertalnlng whether they are able to erect barners to entry Speafically, the FERC has focused on 
the fotlowlng bamen to entry ( 1 )  srtes for new capacity development- (2) transportatan of key rnputs 
e g fuel and (3) key ~nputs to genefabon In a 1994 case regardng rnarket-&oed rates for sates 
from new capaaty the FERC found that 'for sales from new (un-built) generatmg capaaty there IS no 
need for the Commrssron to focus on whether the seller has market aower In gemfation as Long as the 
seller has demonstrated that and ~ts aniltates (I} do not have transportabon market power ln the 
relevant market or have adequatdy mrtqated any such market poweq and (2) do not own or control 
other bamers to entry " (Kansas C~ty Power & L~ght Company 67 FERC 7 61 183 pp 61,5523 ) 
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3 Analysis of Barners to E n m  

Trad~t~onal barriers to entry rnclude access to scarce resources, cost advantage of 

~ncumbent firms economies of scale, product d~fferentrat~on and the amount of sunk 

~nvestrnent In produc+~on costs and strategic behawor on the part of incumbent firms to 

~nfluence entry In addit~on to these tradlt~onal barr~ers to entry the follow~ng barrlers 

should also be cons~dered regulatory barners, constra~nts on transmrss~on capactty, 

and degree of vert~cal integration In later sections of th~s report, RCG outlines the 

essential structural requ~rernents for a competrttve generat~on market The issues 

assoc~ated wrth regulatory barners, transm~sston constrarnts, and the degree of vertrcal 

lntegrat~on are addressed there The role of more traditional barrrers rn the electric 

generatron market is addressed below 

In eiectnc generation, access to resources is not of paramount concern to potentla1 

entrants The technology rs w~dely known and avaltable to all on equal terms In 

addltton, an tncumbent firm attemptrng to restr~ct entry can also attempt to restnct 

access over preferred generation s~tes, key inputs to generat~on, and transportabon of 

those ~nputs to generat~on fac~litres In most cases where the relevant geographical 

market IS large it is unl~kely that any firm, or group of firms, could effernvely exercise 

control over potentiaf generatrng sttes glven the s~gnrficant ava~labrlity of these sites 

Key tnputs to electr~c generation in addltron to the supply of electnc generatton 

equipment and suitable s~tes rnclude the supply of generabon fuels Aga~n, In broadly 

defined markets It IS unl~kely that any entrty could control the supply of generat~on fuels, 

partrcularly wrth respect to fuel 011, natural gas, and coal whlch are l~kely to be the fuels 

utll~zed by new projects All of these markets are very cornpetlttve and served by 

numerous suppl~ers Stm~lariy, grven the avarlab~ltty of a w~de range of transportation 

alternatives, it 1s hghly improbable that any firm or group of firms could restnct access 

to transportatton services in the od market And gfven that natural gas transportation 

services In North Amerrca are provided by open-access prpeltnes, natural gas 

transportatton servlces cannot be used to restnct entry Rnally, grven the avarlablllty of 

a number of different coal transportatron alternatrves, tnclud~ng the highly competitive 
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water-borne transportat~on market, coaf transportation cannot be used to restrict entry 

Thus, tncumbent cirms cannot preclude entry through control of key resources 

Slrntlariy, Incumbents can't effectlveiy forestall eltry as a result of a cost advantage 

With a system peak demand of approxrrnateiy 25,000 MW and projected annual load 

growth In excess of 1 5%, the add~tlo'lal electric generation capaclty requlred by the 

Ontarlo market each year IS slgnrftcantly greater than the MES for new generating 

units Therefore, new entrants are able to reaf~ze the MES are not required to accept 

a cost disadvantage relative to ~ncumbents In fact, given the low caprtal costs and hlgh 

efficrenc~es of natural gas-fired combined-cycle projects whlch are 11kety to be the 

electnc generation technology employed by market entrants, these entrants wlll be well- 

posltroned to compete w~th incumbents 4s just described, the mere presence of 

ecanomles of scale IS not a barrler to entry It IS the comblnabon of econornres of scale 

and the "sunk" nature of the ~nvestrnent In electnc generabon that presents a potent~al 

bamer to entry 

Sunk costs are unavo~dabk costs that once ~ncurred cannot be recovered Except for 

s~mple-cycle gas tuhlnes whlch can be moved to a new stte once constructed, an 

electnc generat~on plant has few alternat~ve uses They cannot be dismantled (wrthout 

s~gnlficant cost) and redeployed elsewhere Thus, once the investment IS made, rt IS, for 

afl tntents and purposes, sunk Slnce the ~nvestor cannot employ th~s resource In 

alternatrve uses, he must stnve to maxlrnrze rts utrlaabon In an attempt to recover hls 

cam1 investment The size of the ~nvesbnent will drctate how long ~t takes to recover 

the sunk costs If sunk costs can be recovered tn a relat~vely short t~me frame they do 

not represent a slgnlficant bamer to entry However, as the cost of the investment 

grows so does the recovery period, somet~mes to extremely long penods In these 

cases entry IS especlafty risky because the potentla1 entrant 1s faced wlth substantral 

uncerta~nty concerning post-entry pnces 

" As discussed rn Secbon I I  C 2 the MES for new geperatlng un~ts ts approximately 250 MW 
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A potential entrant can put downward pressure on market prlces in addition to that 

pressure already be~ng appl~ed by compet~ng ~ncumbent firms In the extreme, prices 

could fall to such a level after entry has occurred to make recovery of the sunk costs 

~rnpossible Thus, in those instances where sunk costs are s~zable, entrants must be 

concerned with the tmpact of the~r entry on post-entry market prices If the uncerta~nty 

about post-entry market prlces IS too great, entry will be unlikely 

Wh~le the presence of extremely large sunk costs can prove to be a barr~er to entry ~t IS 

unlikely to be a barrier in today's generation market given the comparahveiy low capital 

costs of combined-cycle un~ts and their h~gh efficiencies Given the technoiogical 

evolution of the Industry along with the reltablilty dnven des~re to spread risk over much 

smaller plants, the sunk costs necessary to preclude entry are unlikely to be observed 

In most cases, we observe entry occumng on a scale that ts relat~vely small when 

compared to market demand Furthermore, entrants are able to rninlmrze the nsks 

assoelated wrth the uncertainty of the post-entry pnces by executing fixed pnce 

contracts with purchasers Thus, uncertainty of post-entry pnces and the impact of 

strategic behavior on the part of incumbent firms IS a lirnlted concern 

Strategtc behavior to make entry unprofitable or at least appear unprofitable is another 

potenttal bamer to entry Outside of control over upstream resources, another strategic 

behavior that can be employed as a means to h~nder entry n predatory pnclng 

Predatory pnclng occurs when an incumbent firm sets a pnce so low as to undercut a 

rival's costs, thus maklng the product~on of the product unprofitable The incumbent 

firm can send s~gnals to potential entrants that entry will be followed wffh a pnang 

strategy that mll uk~mately prove unproffiable for the entrant The degree to wh~ch this 

strategy is cred~ble and thus successful depends on the financ~al pos&on and cost 

structure of the incumbent firm If the incumbent firm enjoys a cost advantage, tt can 

use predatory pnclng as a means to prevent entry However, here as well, RCG 

believes that the h~gh thermal effic~enc~es of comb~ned-cycles and the competRNeness 

of natural gas pnces ensures that market entrants' vanable operabng cats  w~ll be 
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below those of other fos~il-fuel urlts t'lat will typ~cally be establrshrng market-clearing 

pnces Thts wlll llmrt the abrlity of mumbents to engage in predatory pnctng Finally, 

probably the greatest canstralnt on predatory pricing by an incumbent will be the 

amount of capac~ty that ~t owns If an ~ncumbent b~ds down in an effort to forestall entry 

the prlces that ~t receives for its exrstlng unrts wrll be reduced Therefore, gtven the 

market shares of ~ncumbents relative to the market entrant, such predatory pnclng 1s 

Irkely to be unprofitable 

The final form of predatory pnctng ihat incumbents may engage rn is to attempt to make 

pnces more volaQle In an effort to create uncertainty for potent~al entrants and for 

purchasers Th~s behavtor was tho~ght to have been observed in the Bntlsh market, 

with spot prlce vblat~i~ty increasing just before major contracts were to be s~gned 

However, RCG belleves that this spot pnce volatrilty is llkety to increase the 

attractiveness of contracts for differences for purchasers, thereby malung it easter for 

potentla1 entrants to negotrate a contract for difference whlch tn itself makes entry 

easier 

it a clear that the MES for elednc generating factlit~es has decreased dramatically over 

the last fifteen years It IS because of thls evolution as well as the other market and 

regulatory deveiopments descnbed above that the electric market has become 

vulnerable to entry and IS contestable 
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B. Focus of th~s Report 

AS discussed, the focus of RCG's evaluat~on was the generat~on market RCG belleves 

that the structure of the retail electnclty market need not have a s~gnlficant bearing on 

the competlt~veness of the generat~on market Therefore, RCG has not offered an 

optnlon on the appropriate structure of the Ontario retall market However, we 

recognize that there are ~nst~tutlons and rules that are essentral to achieving a 

competltrve generat~on market and consequently we have offered recommendatrons 

regarding their necessary forms 

RCG also recognizes that In addrtron to ach~evtng economlc effiaency, other publtc 

polrcy cons~derations are assocrated wlth the structure of the generatron market 

However, we have not attempted to address these other publlc pol~cy Issues 

C Contents of thrs Report 

Thrs report contams SIX sections f h ~ s  Introdudion 1s the first sectton The second 

sectton revlews the theoret~cal consideratrons assocrated wtth the development of a 

market structure for the electnc generatron market and then applles this theory to the 

specrfic crrcumstances of the Ontarlo electnc generatron market Section III outlines the 

spec~fic structural requ~rements for a competrtlve generation market Sectron IV 

reviews Ontano's ex~sbng generation mix and develops recommendatrons on how the 

generattan market can be structured to achleve Ontano's objecttve of a competrtrve 

generaticn market Sectron V revews potenttal strategies for mrt~gatrng any market 

power possessed by the Ontario Gencos Section VI summarizes RCG's conclusrons 

and recommendaBons 

As d~scussed In an upcoming sect~on economies of scale have a d~rect bearlng on the cost of 
product~on 
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Inmduct~on 

Methods for mcasunng market Dower In corpeutive efemc power markets 

2nd opuons for Its mitlgauon are areas &at are areas that are recemng a lo: of attenuon In 

5 e ! terarure Veasurernent metnoas reiv on mcasunng conccnuauon rnd~ces such as the 

H,~schman~Herfrndahl Index (HHI!, 1 e , to measure the concenumon ot generaung firms ln 

~eograph~c markets and hererore denufv wnether any firm (or group of finns) rnsght tend to 
0 

exercise market power Opuons for ~ t s  rnrtlgauon such as incrcaslng supply rcduang demand, 

or rrnposlng a regidatow solution to the problem however, are oftcn con st^ In a p~cccmd 

manner, x e ,3 svstemauc and consistent basis far sdecung betwten md~wdual or packages of 

measures &at mxtlgatc market power at ieast cost to souety 1s often missing 

We propose a 5-sup process, turned ADDAS (Assess the Sltuauon. I&, 

constraint, Define the objectfve, Develop a preferred package of nuugauon measures, 

Analyze for contrngcnaes, and Select for ~mpkmentatron) wtendcd to help regulators and 

planners maxlmue the net benefit to cansurncrs of market power mugauon rn consvauted 

eitcurc power markets, in a systemauc and consment manner 

Centrat to ADDAS IS the use of a suppIy curve to evaluate m n d ~ d d  market 

powcr rmugauon apuons Followng the maluauon, such individual options are combined 

lnta ponfol~os, &rig into account facton such as lumpmess or conmuousness of lndmdual 

rn~ugatlon opuons, and ranked on the bass of the~r n u  consumer benefit, I e , the difference 

between the consumer benefit from rniugauon less consumer payments to cover (or more than 

cover) the cost to put m place thc portfolio The theory undetfymg ADDAS is that 4 
raniung rnrugauon podolios on the baas of net consumer benefit, a rcguhtor or plannu  an 

~denufy and therefore chose for i m p l ~ n t a u o n  one which mwlmzs the net consumer 

benefit of m u p g  market power 

h k k e t P a w v  

M u k n  Pomr a generally defined as die abhty of a firm (or group of firms 

acung loindy) to rase pnces a h  compcutrvc lads and/or ttsmcc output below compeuuve 

levels for a susurned m o d  of time, for the purpose of rncreasing lu profit (depplbed 

genedy  m Land= k Posner, 198 1, Joskow, 1995. Hogan, 1995. Mukt Power An Jmr of 



Pacific Gas Gr Elecmc Cornoanv i 996 h'ew York Srate Pubtlc Semce Commissron Staff 

Report on Load Pockets and Market Power 1996) The pro~lern of marker power mmght arise 

in a compenu\e elemc powev market on account of unt sled conmints a good exampie of 

which mlght be a geograph~c area of load hat ,  because of uamrmssron hrn~tauons, must have 

resources internal to tne are2 so as to ensure mat the area's !oad 1s served rel~ablv (ILferred to 

as "Load Pocketsn In the Staff Report on h a d  Pockets and M a r k  Power, 1996, resources 

lnternai to the area are sarneurnes referred to as "must-run" gencratlon, scc Market Power 

rinalysis of Pmfic Gas & Elccrnc Company 199611 An owner of such resources in the 

consuatncd geographic area might be In a posiuon to rase pncu or wthhold output in order 

to maxlmiu earnings 

There IS currently an acuve debate conccmrng how eleculc pow- markets and 

products should be &find in order to assess whether suppliers mtght (or rmght not) urcrt 

market p o w  In constratned elmnc power mar).sts. and why and over what ddunun such 
markets mlght be consuuncd (see We&, 1996, Bnnd, 199614 D u p e  thc & pomr 

debate however, vo~ces seems to be converging on h e  nouon that xu imponance I i t s  In its 

potenual conscquencc customers located m constraurai markets that have no r d m c  optson 

but to buy from a monopollst located m the market mght see an mcrcasc m the pnas that 

they pay for elecurcrty~ It IS thw consequence of market power, 1 c , rts Impact on d pnces 

7 The phrase TI-= hmruuonr' as wd m rhu ruearch un@y a hmturron on the Taul Trrnrfcr 

~ 2 ~ - - ! ~ % ~ % ~ & ~  c s 8 n z 1 %  s*k 

4 ~ ~ E U k ~ ~ O f h m ~ c a o f m u h p a w c r r n d ~ c p a w s ~ k c u ~ l ~ l r n ~ ~  

~tht tht -of thcphrrrmrrl tnpowatur .cmkddadm&eLrcrwwcLthr-  
~ i u r u ~ . p p l t c u b n r o c a r n p r i l i v e d ~ c ~ w k U &  FinLadUMernrfoarrrof 
~ ~ ~ ~ 3 Y L ~ ~ ~ 1 r n r h c l k r a r e r o f ~ p a r  ~ r u y a g u f i a n d y b y  h=.mxlr 

udarathcocnrofayeu r n r p p i r a ' r a m q ~ U e o m ~ r t n W ~ ~  
mtghtnotkqmducem Seeordrtutmpmnttorreog~trtiwhiutioavrherrmd~phrrr 
nrrulnd-oddtlmc' S ~ ~ b a t d i n c o n n r u n c d ~ ~ a s r c n l l y t a d t ~ h l n ~ ~ ~  
rurcpnes~*rltN\a#outpadaagi&uupofitunkmrdcfroart~g~pQYQ 
n c l r h o & c W ~ a n d w r h r ~ t w a r w u r n r d ~ o d d r r m c a a ~ p r d i t h * b ~ d u r t y  
uueukrcd 1 3 w r r & r o k r p s e m r n t c h a y h t h r & h u e r ~ ~ o f t o a r b n . y p d ~ ~ ~ d  
W ~ m ~ d o n u r h r 1 t . l l ~ 1 u l u k m m ~ t o u r m ~ n h ~ d ~ ~ a p e d ~ o f  
upunng some of thr ptofit of the ~neumknt arpplvr m 3w  CON^ nutht 



=at consumers ~ocaxa 171 connra~ned markets nlghr have to pay for elecvlc power produ- 

ard semces markers relame to ule pnce of such products and seMces outsl& of the 

ccnsuanea market, that dnves ule need to laentlw cost-effecuve rmtrgauon of the pmbiem 

Dtscvssed in the lzterature are market power mlugauon opuons that center 

around caregones sucn as mceasxng supply, e g . vla uansrnlssion and disurbuuon 

re~nforctmcnts to ellnunate the constrant affecung the market, nduung demand In me 

consuancd market, e g , by pursrung customer energy effiucncy, fuel mtching, and demand 

response mechanlsrns such as 4 - u m e  pncmg, or regulating how supplrers located an 

constraned markets can (or cannot) behave dunng dnus at whlch the market 1s consmned 

(Staff Repon on Load Pockets and Market Power, 1996, Werdcn, 1996) 

Table I Uptlons for rmtzgatlng market power in consuorned d e ~ c  power mmkets 

Us~ng these as examples, Table I attempts to dasslfy opuons for mxtlgaung 
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ra rKe t  power in electnc pcwer markets uslng tbe .sroposcd taxonomv of drrecr and lndLrea 

government Internenuon Hybnb  of d i m  ma lndlrecr ~ntcrvenuon are novllng bur 

resu,t of comblnlng me two 

G~vcn the ddiniuon of the factors mat gve nse to the potenud excrcfsc of 

~arket  power in mnsrraned e lemc power marrrs. I e . rasing pnces and/or mthhaldmg 

output, lntervenuon opuons, be thev indrrecr or dlrect in nature as far as government 1s 

concerned, center around l n a w n g  supplv, reducrng demand, andor mnunucd regulauon of 

suppirers tn consuarned markets Exampies of xncreasrng supply ~ndudc tnvcstment m 

transmrsslon and d~nnbutron raniorcements to Increase power transfer capabrllty Into the 

constrained market or esublishlng con&aons favorable for a compcung supp1iu to loae m 

the consvatncd market Demand reduction, on the othu hand, might be a h v e d  by red 

time pnang or ~nvesunents In f '  nntcfung, I e , customers swttdmg from ekmaty to 

natural gas Conunued tcgulauon of supphers in aonstnmed markets centers around the 

rcgulauon of pnus that suppliers iocated m such rnatkeu can char@ over the durauon that 

the market IS mnsvarned or quanuucs that tne suppl~u should ptovidt, or a combmauon of 

pnu and quanuty regUfauon Addltiondy, d it u thought that the constrzlncd marks was 

large enough to aecornodatc campcution among a number of gencrauon entlues, lntctvenuon 

mlght take the form of a government inluted strategy of mandated &vcsuture of the 

omcrshp of gcnerauon mthin the consuarned market KO 'dilute" the market power of the 

~ncumbent generator F tnally, dcpendtng on the magnitude of the wnstmnt (or some 

restdual thereof), an optlon for gowmment that ts nather dvcct nor ~ndirm. IS the 'Q 

nodung" opuon Assumed m such an opuon 1s that demand response m the -lace %dl 

respond effccuvcly over tarns to an initial oceumncc of hlgh pncu during consumed 

penods. Ncw envy by suppi~ers andlor lnnovauve dunand response acuwt~a tvolvc such 

that market power &mushes and ceases to be excesslvc 

Rather than choosing one of the above altuna*, the but soluuon m y  be 

reiiulcr on a portfolio, which is m e a d  by combvlrng mdsmduai opens of such 

comblnauons mght ~nclude tncreasmg the total transfer cap;rbdr~ (?TC) of the ~ s ~ ~ o n  

Nstcm into the eonsvvned muket by a regulated T&D company togcthff wth the 

rsutuuon of hourly r e d  m e  pnang for iargc numbers of customen Another 



nciuded mandarec (or ioiequve anven I divesurure of dre ownenhlp of u e m c  plmu locared 

n cons~aincd markets c o m ~ ~ n e d  wth goveznment lnvesment 1 1  inaeasmg the l"i'C, and 

:rcouragng, wa tax ~ncenrives, customer hranced fuel svvltch~ng away rrom eietcnc use. Yet 

mother ponfollo mlght znciude government mandated energy effiaencv and load 

managerent and tax lnccnnves for pnvaze Investment In gnd exrranslon or the locauon of 

rew gcnerauon in constrained marrets, ana mcequvcs provided to the incumbent supplier to 

drvest ownershrp of sources of supply located rn rhe oonsuancd markct6 

ADDAS - A Plvtnurg Tool 

ADDAS (Assess, Define. Develop, Analyze. and Seiccc) 1s a Sostep d g o n h  

ntendtd to help regulators and planners ~dcnufy the composiuon and opumal quantl~ of a 

broad range of clmnc power rcsourccs drat could be acquired to meet the demand for such 

resources m tnnsmssion and drstnbutlon consuuned marireu ur a manner that maxmxm~anuzes 

net consumer kneiit. The key strength of ADDAS IS tts rcquucment ttut a broad range of 

~ncfirnduai resources or mowce portfoUos be considered before cornpvlng them on a 
consistent bars, foilowng h l c h  one can be selected for implementluon purposes An 

lllustrauon of ADDAS and its consutucnt 5-steps i s  provlded in Figure i 

6 ItkrmponvlrtoL.spLn~3urwhr~mfitmmpllatcrpirnnerr muymof mmbmmgm6nQul 
mupaen +ON ro M a p  r ponfoho u h t  romc opaoru ue lumpy, r e utnmrivla ad dwibudm 
ranfommmu whcrruorhrnnugh~kcnmtn~cg m l ~ r r r p o n w r t o d m u n d  R M U I = = q .  
ponfolro of n u d m  opdon the pl- might k Iuairtd a m w w b ~  Suppow for enmplc SO MW d 
rmupuon as rrquind and tht trammuton rantoceanmu are 'atrd' in i 00 MW i 7  
d a n u d m a n b c a z c d r n 1  MWmuanenu ~ p o n f ~ i ~ ~ ~ f ~ ~ ~ ' d ~ r n d S M W d  
dem8ndrsponwuthurnorf~bLat.mn~uonpMfollo rhcpknna urrhUuururet.*~=- 
~ a u ~ u u m p w n a r r l l ~ r a p c c u  



pansntrssron wnrrralnt 

QDAS beglns 

b\ requlnng the planner 

~n:ercstcd In mrugatlng 

market power to assess the 

degree to which a market 1s 

consuancd, I c , an 

assessment of the urrent to 

whldr and the pen4 of ttme 

owr wh~ch the market IS s ~ r p l r * ~ . . r - * e r ~ . d h r  
-lrlUq----'-@- 

r b t  on Internal gcnenuon 
F f g u r m  1 

transfer apablhty of the uansmlssron and ctstnbutxon system hnlung the constram& muktt 

to the outside world To perform &IS asscssmcnt. the planner would fim need t6 caiculate 

the total transfer capabll~ty of the T&D sysccm that allows power to flow into the terntory 

assumlng that the system 1s opcraung normally and IS stable This catadatson would assume 

that m-market gcnenuon IS out of scmcc and unavmiable 7h1s rs then compared to the 

penod, 1 c . over a pcnod, 
w 

season. or year, to detcmunc I 

the mvket would be 

connrvncd An dustnuon ch r 

how Fxgurc 2 might k wed, pi~ur. 2 

used In t h ~ s  sup IS provldcd 

in Figure 2 

I 

1 i \  I L 

To ~Ustratc z Y =  'Ihr 



C U D P O S ~  ulrh ail sou-ces of supply (generators) tn the consuained market assumed out of 

cenlce tke tord uansfer capa~ilint ,nto me constmned market IS 4 megawatts, the marker ts 

*herefore consuaned far x?b of the number of hours In the planning pen& m the sense that 

r n ~ h a n r  on generanon internal m the market to suppiy fie needs of consumers located m 

Stm 2 DEFINITIOhr of the Ob~mvt  nrd Conrmtnts govmrng th plannay pnrcess 

Havlng assessed whether or not the m a r k  under aaminauon 1s mnsmcd, 

and hanng made a determinauon of t he  mgnrfiuna of the mnmunt (e g . ~t mmght not be 

worth oormnlng in preax dctad how to rmugau market p w e r  m a m k e t  that 1s 

consua~ned for iess than 1% of the hours m a planning penod), ADDAS requxra he p h c r  

~nterencd m rnlugaung market power to dcfinc the gods oblccuves, and cansuanu that 

W d  p d e  the planning process The o b j a t m  would typically be to wru whetha a 

acmunt of power transfer 

llm~tauons and, d so, tmpluncnt 

a portfolio of mtugatron 

measures &at rnaxumzt the net 

consumer benefit of market 

power mugauon in such a 

constrancd market sub~cct to a 

set of consvatnu Consuaints 

would gtnctdly mdudc the 

foilowng a) muntutonae of 

system nitab~llty, both bulk -- 
system and at b e  nrsromu ?Lgwa 3 

lcvcl. b) crrvlronmentrl 

constmnts, and. c) suppliers must, at a nnimum, break even 

In the con= of marker p o w  mmugauon, rhe term 'Net Consumer h e f i t "  a 

ben rllusuatrd bv unng a simp* demand a w e  approach diustratd in F I ~  3 



Assume in figure 3 ,  r h a ~  a) 4F = Consumer demand in the CQnstraancd 

market, b) BC = pnce of electnury outnde the consmned mrk c )  DE = Cost of 

Imp~emm~ng Market Power ,-tlgauan Opuon 1, and. d) DF = Con of lmplemmung 

Marker Power Mnigadon Opuon 2 men, absent a c o n s m  Net Consumer Benefit can be 

reyrentec bv area undu the polygon AFBC 

Assume now that the markt IS consuvncd and that the decrstan-maker can use 

e~thtr .Mrugauon Opuons I or 2 to elxmnatc the consnunt and &erehy uidrry the problem 

of market p w c r  in the connruned market Assume funher that the cost of bath opuons 1 

and 2 is stepwuc In nature as ~~~d 1n Figure 3 If w o n  1 1s decred the rudtmg net 

consumer benefit can be represented by the area under rhe polygon MDE, d opuon 2 u 

seiected. the net consume benefit can now be represented by area under tfre polygon AFD 
From 1ts pmetxy, it n clear that the area of the polygon AmE IS Wt~r than that o f m ,  

thus, consumen would s w d  to gun an maemmtal net consumer bcn&t of (AFDE AFD) 

Thu. ail dse held equal. n would ram that che -on makr wodd seltcuon optmn 1 for 

impiementatron on the b w  that Opuon 1 mmmu# the net consumer benefit r & t m  to 

Option 2 

Step 3 DEVUOPdUENTofM Pown Matzgaoo. P+Iw 

If sup 1 ~nd~cues that the mukt a constrained for x9h of the tune in the 

plannrng penod and tf a detennmauon is xnade that such a c o n m n t  a signficant, the 

purpose of Sup 3 IS rru dndop marktt power mrigauon po"folios &at oddrro the objec~vu 

and conntwru defined in step 2. 

Thefmtsub . s t tp1ou ,~msrep3umdcnlopa l1~of ln~du?i  

mugation opwns wthvr the rwo broad atcgones of ctrrcr and mdueu tntenmuon bv 

pvcmmmt ma, conruained mvtcu such u those Wwu;l tcd  in TiM+ 1 

The next sub-step w to tPke mto account whether the mtlpuon aptlons arc 

'lumpyw or 'mntinuousW m nmu. xn order to develop a supply ptm for aclt mddnndupl 

opuon Tranmwslon mnforcamts, on m t  of the phyncr of the dccmc power pd, 
require a b a h t  of tschnolog~a that o h  pmnde nlue to the gut m 'Sump' of mcrcmcntai 

p o w  transfer apabhty Tlus feature IS dIunnnd m Figure 2 whKh d a t e s  rhu. h t  



generauon Internal to the consuurxa market. the uansnusslon system can transpon A 

megawatts Into tnc consuancd market from the ouwidc n u s ,  market 1s consuancd for 

x36 of the hours in rhe plannrng penod An incremental investment would nctd to &e 

available to ailow, for example. an tncrementll (B-A) megawatts of p o m r  transfer capabdaq 

t o  el~rninacc the constralnr for an incrcrncntal iy-XI% of umc In the planning pcnod A 
funher Increment would need to be avrulable to compIeteiy elim~nate the constrant What 1s 

generally uut 1s that cam 'inc-cmental" lncrrmcnt of uansmisslon tends to cost more to put 

in place reiauve to the pnor inacmcnt. Figure 4, attempts to capture this lumpiness for the 

transmssron only opuon by usrng a stepfunan to dlustrau the cost funcuon of a 

transm~ssmn-only mltlgauon opuon 

Though 

demand responses, e g , k r ~ O 6 8 ~ ~ ~ t h S ~ c ~ f 0 r k d M d u J ~ ~  
~ ~ P - O p r b a r  

to real ume prim, turd 

to be more wnunwus 

(or less lumpy) in nature 

re lam to the 

tmnsmisslon opuon, after 

a certarn point each 

success~ve lncremmt of 

demand responx tends to 

be far more u c p e n s ~ ~ ~  

than the pnor one 

Flgun 4 attempts to 

optwe thu f u a u t  of the pi-• 4 

demand response opuon 

to markt power rmugauon m tenns of a cum with a e p  slop 

RnUy, gmn that dusr govanmart g nu we nu on, kg. w the form of a pnu 
cap or call opuon on generaton located m construed markets, would *b appb for the 

full durruon of h e  constrand mat& such Internnuon 1s why& in hgue 4 as a flat llne 

parailel to the x-axis 



Hawng aevcloped the supply a m c  for each ~ndxwdual market power rniugauon 

~puon, the nurr sub-step 1s to use d.rc infonnauon provldcd bv the supply CLLNCS In 

developing miugauon porriol~os A ivav of do~ng so IS to sequenualty comblnc one rn'ugauon 

opuon wth another and devuop a 1st of 'candrdaten portfolios recagnlzrng a) the 

!~mp~ness of transmission Investments, b) the 'conunuousness ' of demand responses to 

pnang slgnds, c g , rcal ume pnang, and, c) the fitxbdlv of dirccc government snterventlon 

*n the form of ngulaung the pnce or mandaung the quanuty h a t  should be provlded by the 

genetator louted in the conmaned market 

To illustrate how combining mght be undutaktn, suppose the load durauon 
c w e  &splayed rn Fxgurc 2 indraw ht, mttt gcnentors of 300MW, 120MW, and 80MW 

In the consuatncd market assumed as outof-semcc, the ddferencc btrmtn peak dunrnd m a 

penad, season. or year and power uansfer upabhty IS 500MW Suppose funher that this 

&ffcrcnce between peak h a n d  and power transfer capabhty an be met vm tramassion 

rclnforcements zn three s u p  thereby elimtnadng the mulret power of the generators located 

In the consvlured market, the first stage p m d c s  for 300MW (12. fmm A to B in Flgure 2). 

the second sugt p m d u  1 S O W  (from 8 to C In Ftgure 2). and thc last suge provides 

SOMW (1 e . from C to the peak demand in Figure 2) Supposc the cost assoaatai wtth ali 

three stages arc know u c  rf lue  inversely mrh the amount of rcsources they arc capable of 
prondlng to the ytcm, i e . the last lump of m s u r u a n  is rhe most expmmc Taken 

together. the three stages r e p m t  a ~ s s ~ o n - o n l y  plan 

G m  h e  nantrc of the cost of vansrmsslon d r c u n ~ u .  the uansrmuion 
only mupaon opuon 1s represented m Figure 4 as a step bcuon. Tha. each sw of the 

transmuson only plan a compared mth altrnauvu such as dtawd =porn to pndng 

s~gnnls. dirra (or mdvrn) pnmmat intewenuon. or the 'do nohnng' opum on the b u u  

of its CDIL An -pie of how thtr squmtlJ cornpanson mght k phmd IS pmndcd in 

Table 2 Mow 



Table 2 - Developing Podokos 

To develop portfol~os plumawc to the tranmwslon only opuon. faems such 

as the mnsuamu Lupd In sup 2 of ADDAS. I c., rrlrab~lrty arad environmental mnstramts, 

together with technlcd constrants Nth as lumpmas uc f o n a d d  S u n  dmund-side 

resmnra are conunuou. and m theory. &able and enuronmentalIy baup.  the entire 

5M)MW could theomtully be supphed by demand-nde mponso (I , portfolio 2 m Table 

2) Whdc portfolio 2, mght be tcchnlcally fesslble. a a irlrcly to be cost-protub~m, g ~ n n  

the nature of the dunand response cost cum 11lustratcd m figure 3 

Podoi~o 3 is thc opuon of dirm government intmnuon and could be, for 

exampie, qulaung the 300MW. IZOMW. and 80MW generators located m the consvaned 

mylra. Such reguhtron mght ulo the form of pnang, c g.. pncc a p s  or caU opuom, or 

rnandrtlng rhc peraton locad m rhe c o n w e d  market to suppiy a p m y  d m g  

constrand tunes ' 
Finally, podolurs 4 7  ~nvolve muts of transmussion. demand mponrrr to 

NaCo~llmaEatek 

NBt 

Naz 

NB3 

NB4 
I 

NBS 

I 

NB6 

NB7 

B'O& 3 
s o w  

Trmmlssson 

~ M I ' I ~  R v m  

Block 2 
' S O M W  

Tmnsrnlulon 

DUIIN St& R ~ P O N C  

# 

1 

2 

Block 1 
3GQMW 

Trmmnulon 

Demand Side Raponse . 
3 

4 

Dirm Gavcrnmcnt 
Inravcnuon 

Truu~snon 

D~rm G m m n c n r  Ouccr Gwerrnarr 
I n m o o n  htcmnuon 

Truwuruoa DQund SI& Raponrc 

Tmnurdon Dlrea Gmmmtmt 
IncCmmrm 

D ~ r a  (;ovmmmt 
Inmvabtion 

5 

6 

7 

IndurrCoPawrau 
krtararuon. cg., by 

pmvldvy the dgul fa 
n n r ~ c o l o a r t t n  

rhcm=ku 

T~~mrrron 

Transmuubn 

T- T t m ~ n  ' D o N d ~ n f - h c h t  
matketInnmmS 



p c m g  s lpds,  direct and indlren governrrenc lqtervenuon concemlng pnung, mppiu 

behavior and c n w ,  and finuly, tl-e do nohmg ' opuon Devc~opment of such ponfollos 

N O U ~ ~  have to take into conslderaton n e  1ump.ness ot the uansmlsslon opuon when deadxng 

low much of each opuon t o  'mu" mm anorher ' 
It IS lnterestlng to obsen e h a t  h e  pod0110 &at mmvarmzcs net consumer 

benefit (I  e the area under the demand CUNC m F~gure 3) may not be the one that also 

elrrmnates market power compictcly In Table 2 for example. ponfob 4 maybe better than 

portfol~o 1, even though under ponfolio 4 generators m the construned myket mght exerase 

some d c g ~ ~ e  of market power and oburn plunng pmfiu But. lf thu IS less costly to 

consumers than opensm umsmuslon r e ~ n f o r ~ ~ e n u .  1t m y  be the best &OICC Regulators 

mll need tc grapple lnrh the nouon h a t  not reguiaung mav be kn. even in the face of 
limited amounts of 

m a r k  power 
N a - M  

The I 
find sub-sup in step I 

3 u to rank the set of 

portfokos using the 

cntenon of net 

consumer benefit An 

iIlusvauon of a 

hypothctlul rvlkrng 
1 6 f 

ts prowded ;n F~gure ?d#m 
5' Basedon the [VCC - - q j  

nnkmg, and not lrigurrr 5 

account for the 



-ensiu\lty andvsis suggested n me next step 1% would seem appropnarc to select podoh0 7 

for implementauon o 

St? 4 AVa YZE the ngomusntss" ' 1 r , ~rrsrttvzp) of th p o ~ o i ~ s  to rrtmral (I r , unurnmlkzb&) 

factors s~ch zs waa pwth am u m w l l a b k ~ ~ ~ ~  such as cost o v m n s ,  

Hawng devetoped a set of porrfolios and ranked them on the basrs of net 

:onsumer benefit the next step in ADDAS is to anlime how the uansmlssion-only and each 

alternate portfoilo wouid respond to external factors such as load growth in dre conmned 

matktr, cost overruns that might occur tn lmplemtnung an invnuntnt-oricnted portfoko, or 

both 

Estimates oi the net consumer benefit used in the ranlung m step 3 would need 

to be revised hue and a re-rankmg of the portfol~os would be performed KEY m ttus analysts 

of the rigorousness of the porttol~os IS to observe the duccuonahty of how net wnsumu 

benefit changes when unconuoilablc and conuoliable factors uc tnuoduad m the opulung 

env~ronmt Unhk the tnstana illwuated m Rgure 5, In some mstancu the dlrccuodty 

of the change m~ght be srgnrficant enough to warrant r e l a o n  of the 'ktb portfolio 

idcnufied In step 3. 

Step 5 SELECTIONfir r r n p h w w w n  

Blsed on the tnformaoon dcvelopcd tn steps 14 ,  the final step inwives the 

seiecuon of a ponfoho fbr the purpose of unpluncnzauon. Fanon that should k comdcrcd 

here tndude the objcnrvcs and consmints stilted upfront and the rigomusnus of the 

uanmssion-onfy porcfoho urd each compeung portfoIio to uncontroiloble and controllabie 

wenu such as load pwth and ccn overmns Talung these into accaunt, an ~mplemmtatlun 

pian would have to bc dcvtlopeer. This rmplcmcntauon plan would have to ~ ~ ~ d a t c :  a) to 

the exrurr that ~ ~ S O U ~ O C S  mght h a w  to be acqwd fmm rhe market, detPlls f c g b g  the 

acquisluon pnxcss, e g , compeutayc bidcGng, and, b) how the p m d a  of such resauces 

I w t f o r 1 U u n n ~ p r p o 3 a B ~ S u d p i t a 3 u r m n w t h r w l r M y ~ ~ ~ f i r t & t d ~  
sdca ponfdro 7 for ~mpkmsruuoh 



\ ~ ~ u l d  be re~mbuned. e g , flat tee sxqgered pavmenrs etc c) ( ~ f  necessary) a pubhc ouu& 

and educauon cffon to the extent that market power miugauon In the form of ponfolro 

~mpiementauan involves demand responses 

Conciusrons and Next Steps 

What we have proposed here 1s a genenc process vla wh~ch a bmad range of 

opuons conurned m set of podouos mght be considered by udity planners and/or reguiaurs 

for unplemntanan to m g a u  market power for a gven I d  of consuant The answer, in 

terms of the portfa110 thu maarmas net consumer h f i t  however vnil vary as a hrncuon of 

the dcgne to which the m a r k  IS consuuntd, the locauon of the market, and, m 

insuncxs, rhe type oi producc under cons~dgration in the conmntd marlet that u berng 

W c s u g g c s t t h a t a ~ ~ ~ ~ D A S b c ~ a s t c p f u n h e r m d I w d u ,  

develop a supply nrnn that prmdts a market planner or q u h t o r  wth an undemanding of 

the 'opumal" portfolio. 1 c . maxlmrzcs net consumer bef i t ,  for dxffercnt levels of consavnt 

affectang a m a r k  Data for the d d o p m a t  of such a gncnc supply curve nught be 

gathered from a laboratory wperrmcnt tnvohmg a c t 4  d e n  locad in a consvllned 

market. The net consumer benefit can be dernnd by exammng how suppken react when 
info- that ccnarn rniugauon portfolios were to be put in place. We b e k e  that the 

results of such a laboraroxy aqcnmtnt would Iend funher a&nu to both ADDAS and 

those who might opt to use ~t to address the problem of market power tn ansauned citcvlc 

power mvkcu 
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A central issue in the debate over reform in the electric power Industry 1s 

extent to wluch market forces, rather than regulatory controls, shodd be relled 

upon to d e t e m n e  wholesale prices FERC placed t h s  Issue on the table by 

seekrng comments on whether opening up the transmsslon system would 

eliminate the need for anythlng llke tradlhonal rate regulatron The answer 

given by the Department of Jusuce and other commenters is "not necessarily," 

and surely t h s  IS the correct answer Transmission constraints and other 

factors can comblne to produce pockets of substanbal market power The 

purpose of my remarks 1s to shed some llght on the process for ldenttfylng 

these pockets of substanhal market power 

The Meaning of "Market Power" 

I begin w t h  the definition of the term "market power " Market power on 

the part of sellers ~s the abihty profitab1y to maintain prices above competlhve 

levels by resttrcbng output below competxtwe levels T h s  definition 1s applled 

both to the urnlateral market power of a slngle seller, and to the collective 

market power of a group of sellers 

Srnce market power 1s defined by reference to the compebtrve pnce, it is 

Important to in&cate what that would be The general predicbon of economc 

theory is that the equhbnum price in a competrhve market ~s the margrnal cost 

of the highest-margmal-cost urut necessary to satlsfy mdustry demand 

W h c h  costs are m a r p a l  depends on the hme frame of a transacbon For 

a short-term saie of energy, fuel costs would be the p m a p a l  margxnal cost; for 

the long-term sale of capaaty, all costs would be m a r p a i  Short-run marpal  
costs vary accorcimg to the type of generatmg unit, from gas turbine and 

diesels umts at the h g h  end, to nuclear and hydro umts at the low end 

In the case of pnce-regulated mdustnes, market power mght manlfest Itself m 
other ways lf regulahon constrams pnces to competrhve lev& A provlso ~0mehXneS 
inserted m the deiinltlon of market power ls the absence of pnce regulabon Thus, as 
a matter of defiruhon, regulahon can effect the abllxty to exerase market power, but 
not the existence of market power 



Determinants of a Flrm's Market Power 

Since market power is the ability to profitably restrict output below the 

competlhve level, the degree of market power 1s determined by factors 

affecting the costs and benefits of restricting output Of the greatest importance 

IS industry demand, which economists characterize by its "elasticity " The 

elasticity of demand inckcates how responsive quantity is to a change in price 

Thus, elasticity of demand also indicates how responsive price is to a change 

in output, if output is restricted to drive up price 

If demand is very elastic, the benefit from a gven output reducbon is, 

relatrvely, qute small, and no firm or group of firms can possess sigruficant 

market power What makes demand for a product very elastic is the 

availability of good substitutes for 1-t For example, the demand for red b o w h g  

balls is probably very elastic indeed, because blue and black bowlmg balls are 

very good substitutes As a general matter No firm or group offinns can possess 
substantzal market power zf the rndustry demand for the product they sell ts hzghly 
elastrc due to the avarlabzlzty of good subst~tutes 

The demand for electrrc power surely 1s not so elastic that no group of 

firms could collectively exeruse sigruficant market power, so we should 

proceed to consider the factors affecbng the market power of a parhcular firm, 

when all firms, achng collectively, could exerclse substantial market power To 

faclhtate the discussion, I postulate an industry m whch there are seven 

generatmg units, each wlth a constant m a r p a l  cost over rts entne range of 

possible output, and no two uruts havlng the same margnal cost The m a r p a l  

cost schedule for the Industry would be somethmg like what I have depicted 
in Flgure 1 

Figure 2 adds an uidustry demand curve and dlustrates the compehtive 

equlibrium The compehtive price and quantity are deterrmned by the 

intersection of the mdustry demand curve with the industry m a r p a l  cost 

schedule The compehtive equilibrium serves as a baselme from whch to 

consider the exerase of market power 



Price 

P C  

Quantity 

Flgure 1 Industry Supply Schedule 

Industry 
Demand \ 

Qc Quantlty 

Figure 2 Competitive Equdlbrlum 



A brief considerahon of the cost-benefit trade-off assoaated with reshictlng 
output yields several important insights into the factors affecting the existence 

and extent of market power Given the industry demand elasticity, two factors 
determine the benef~t slde of the market power trade-off for a particular firm 
They are how much of industry output that firm accounts for, and how 
responsive to a price increase is supply from other firms 

As one firm restricts output and drives up price, the hlgher price confers 

benefits on all firms in the industry that make sales A p e n  firm's conduct, 

however, is motivated by its share of those benefits, whtch 1s indicated by its 

share of the remainmg industry output This simple point explans why market 

share is a central focus of market power inquiries As a general matter The 
market power of a partzcular competztor 1s greater the greater zs zts share of output zn 
the competztzve equzlzbrrum, because that share determrnes tts share of the benefits from 
rfs output restrrctron 

As any one fum restricts output, its rivals typically find it profitable to 

increase thev output If they would make up for the output restrrctron usmg 

resources with the same marginal cost as those from whch supply was 

restricted, then the firm restrretrng output would have no market power, 

because the output restrrctlon would not drive up price If Figures 1 and 2 

were modlfied so that all umts had the same m a r p a l  cost, then the owner of 

even several umts would have no market power As Figures 1 and 2 are 

drawn, however, the owner of a single umt can have srgmficant market power 

because an output restnchon could not be made up for by a unzt wth a 

marginal cost very close to the cornpetitwe price As a general matter The 

market power of a partrcular competztor 1s greater the less responstve to a prrce 
Increase zs the supply by rfs rzoals zn the nezghborhood of the cornpetztzve prrce 

An important footnote to the foregong is that no market power 1s 
conferred by the ownersfup of a resource that is not used in equhbnum The 

owners of uruts 6 or 7 alone would have no market power, smce they sell 

n o t h g  rn the compebhve equlllbrium and thus cannot restnct output below 

the competibve level Tlus does not mean, however, that units 6 and 7 are 

irrelevant to the issue of market power If a firm owned both umts 5 and 6, i t  



would possess more market power than if it owned urut 5 alone, because u ~ u t  

6 would be the next-best source of supply once output from umt 5 was 

restricted As a general matter Ownershtp of resources not used m compettttve 
equzltbrzum may enhance market power zf those resources would become economzcal 

when market power was exerctsed 

A second footnote 1s that the industry demand may be greater at certain 

times than ~t is at the hme Illustrated by Figure 2 If so, then ownershp of 
umts 6 and 7 could confer market power at such tlmes As a general matter 

The market power of a partrcular firm may vary over ttme as demand condztzons wary 

On the cost slde of the market power trade-off IS the profit that must be 

foregone If output IS restncted, and that IS utdrcated by the d~fference between 

pnce and margnal cost for each urut of output restncted There IS no 
difference between the two for unlt 5, and o w m g  that umt alone would 

certainly confer significant market power By contrast, the Mference between 

price and marginal cost IS qute  large for urut 1, and owxung UIU~ 1 alone mght 

not confer significant market power As a general matter The market power 
conferred by ownershrp of a partzcular resource rs greater the smaller ts the dzfference 
between the prtce and the margznal cost assocuted wzth that resource, provzded that 

the resource zs used In the competztzve equzltbnum 

Determinants of the Collective Market Power of Several Firms 

What I have s a d  thus far was addressed to the market power of a single 

fm, but it also apphes to the collecbve market power of several firms 

Collecbve market power also ralses adchhonal Issues relahng to the compehbve 

lnterachon among the fums. A great deal could be sald about these Issues, but 

time p e m t s  only a brief overvrew of the subject 

Both experience and a variety of econormc models suggest that number and 

slze distribution of compehtors has Important effects on equhbnum pnce and 

output These models can be usefully hvrded mto two classes on the basrs of 

the nature of the interacbon among compehtors One class features an 

interacbon m whch compehtors act noncooperahvely, by makmg then stra tegc 
decisions utdependently and based on conslderahon of just the= own profits 
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The other fe&ures an lnteractlon m which competitors coorlnate then strategrc 

decisions, or "collude" In some sense of the word 

The vast majority of economists beheve that collusion in one form or 

another is a sigmficant concern when the number of compehtors 1s very small, 

but collus~on models do not permlt speclflc predictions about the relationslup 
between the srze drstrrbutlon of flrms and mdustry performance 

Noncooperatrve models permlt speclfic predicbons and those pre&chons 

appear to be reliable enough so that the models should be taken seriously One 

very intereshng model of thls sort 1s that by Rchard Green and David 

Newbery They conslder a noncooperative lnterachon among generating 

companies using supply schedules as competihve strategies These schedules 

indlcate haw much they are wllmg to sell at each pnce The model 1s designed 

to predlct performance in the Br~tish-Welsh pool, whch has only two 

subs tanbal compebtors 

Green and Newbery frnd performance 1s not nearly compehbve wth only 

two sellers, and a host of commentators have argued that actual performance 
in the British-Welsh pool is qurte inadequate On the other hand, Green and 

Newbery also find that the number of sellers does not have to be very large in 

order to achreve virtually all the beneflts of competrbon, five equal-s~zed fxrms 

should do r t  These results are comparable to those from other models and are 

reasonably representatwe of general econormc ttunklng on the subject 

Costs and Benefits of Regulation 

As I mdcated at the outset, my remarks are duected to the deslrabdity of 

market-based pnang, as opposed to regulatory pnang, for wholesale electric 

power In assessing the desirability of regulahon, it is essential to consider not 

only the potenhal benefits &the regulation m preventing the exercse of market 

power, but also the ldcehhood of achevrng those beneflts and the llkely costs 

of tryrng to do so 

Rchard J Green & Davld M Newbery, Competltlon m the Bnhsh Elwbclty Spot 
Market, 100 JOURNAL OF POLITICAL ECONOMY 929 (1992) 



There IS some degree of market power rn most markets--often quite a bit 

Prices typically are not very dose to marginal cost But price regulahon has 

never been seriously consrdered for most industries mth srgnrficant market 

power There are surely a variety of polltical and historical reasons for ths, 

but, over the last few decades, some form of cost-benefit analysls has been a 

major factor, and we have become acutely aware that a regulatory cure can be 

worse that the market-power lsease 

In some cases, the dlrect adrmrustratlve costs of regulation may be large m 
relabon to the potentral soclal welfare gains from a regulahon In many more 

cases, the more Important soclal costs of price regulatron are those arising from 

the chstorbons In the economy caused by the use of improper price slgnals I 

have seen eshmates a h g h  a $100 bilhon per year for the potential &rect galns 

frorh efficient pricmg of electric power I have some doubts about such 

calcula~ons, but I have no doubt that the potentxal savmgs from elunmatmg all 

regulatory dlstortxons could be very large lndeed 

Because of the rnherent costs of reguiatron, the existence of srgmficant 

market power IS not now seen as a sufflclent rationale for price regulabon m 

any industry If we dld not already have wholesale prlce regulation III the 

electnc power ~ndustry, I very much doubt that we would get ~t now But we 

do have it, and FERC does not have the power to ignore the mandate of the 

Federal Power Act Exactly how the Federal Power Act constram FERC IS an 

interestmg queshon I leave for others 

What I am prepared to say is that results hke those of Green and Newbery 

are a startmg point for the development of a sensible pohcy If five (roughly 

equal-slzed) funs are suffiaent to reasonably assurecompebtive performance, 
then some smaller number is sufficient to jusbfy the use of market forces to set 
prices W e  economsts c e r t d y  Mfer in theu views as to how many fums 
are necessary for adequate compehtlon, I suspect that most would agree with 

t h s  proposition 

See Tabors Caramanls & Assoc , Unbundhg the US Electnc Power Industry A 
BIuepnnt for Change 44-51 (March 1995) 
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Delineation of the Product Dimensions of Relevant Markets 

Given that pollcy is hkely to be based on some measure of the number of 

competitors, i t  is immediately apparent that ~t is necessary to delineate 

particular products and areas withn which to count competrtors The theory 

of market delineation for compehtive analysls rs well developed wlthn the 

anbtrus t context 

The basic Idea is simply that a group of products and area constitute a 

market if, and only If, ~t would be poss~ble for a monopohst over them to 

exerclse sigrufrcant market power As I explained earher, the market power of 

a monopollst would be largely determ~ned by the elashclty of demand it faces, 

thus, market dellneahon 1s largely a process of measuring--or, ~f that is 

~nfeasible, mturtxng-the elastlclty of demand for groups of products and areas 

The process is applied to groups of products and areas of rnaeasrng scope untd 

one is found m which a monopol~st would have s~gxuf~cont market power 

The best perspective from whlch to address both market dehneahon and 

other issues probably is that of a wholesale customer shopping for power By 
considering rts alternatives, one can understand how market power mght  be 

exercised and by whom One aspect of t h s  process IS ldentlfylng what it IS 

that the wholesale customers rs buyrng In the electrlc power mdustry, a host 

of different products are traded, and compehhve condlbons mght dlffer 

slgruficantly from one product to the next Potenhauy Important product 

distrnctrons include energy vs capaaty, f i r m  vs non-firm, peak vs off-peak, 

long-term vs short-term, and present hme vs future tune 

' See Gregory J Werden, Market Deheatlon under the Merger Guldehes A Tenth 
An~uversary Retrospectwe, 38 ANTITRUST BULLETIN 517 (1993), Gregory J Werden, The 
History of Anbtrust Market Dehneatlon, 76 MARQUETTE LAW REVIEW 123 (19921, 
Gregory J Werden, Market Deheation under the Jushce Department's Merger 
Guidehnes, 1983 DUKE LAW JOURNAL 514 

Significant market power is generally defined m th~s  context m terms of the pnce 
increase that a monopohst would Impose In the merger anhhust context, a 5% pnce 
Increase typically is used The soml costs of regulahon suggest the use of a 
sigxuhcantly larger threshold in the context of determuung whether to engage m pnce 
regulation 
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Slnce elettriclty IS not stored to any great extent, rt is theorehcally 
appropriate to delineate at least 8760 separate, hourly markets for short-term 

power wlthln a year From a practical perspective, however, it llkely would be 

unnecessary to delrneate more than a few, srnce competihve condrhons are not 

Ilkely to vary systematically from one hour to the next, although they might 

vary slgmf1cantly seasonally, or from on-peak to off-peak 

In llght of current market in3tltutlons and poss~b~lities for subsbtuhon 

among various types of supply arrangements, lt m g h t  be reasonable to 

delrneate three major products--short-term energy or capaaty, Intermedate- 

term capaaty, and long-term capacxty The drstrnctron between the latter two 

1s the lead time for the transachon The long run entalls suffiaent lead hme so 
that newly const~ucted capauty can compete The dutmctron between the 
former two is the duration of the transaction and, hence, rts role xn system 

planrung 

The process of market dehneahon naturally depends on ewshng market 

mnshtutions The use of a PoolCo would vastly reduce the number of products 
that must be considered, leavlng only short-term energy 

Delineation of the Geographic Dimensions of Relevant Markets 

The geographrc dlmenslons of relevant markets probably present the most 

important issues If markets are suffrclently large geographically, there are 

lrkely to be a large number of compehtors, and rf they are very small, there 

may be very few competxtors In prmcrple, the geographc scope of market 

should be defuted on the bas= of the sources of supply that could posstbly be 

reached, the lrkely pnces at  those sources, and the hkely transmwslon costs that 

would have to be pad by a wholesale customer Tius presents many 

drfficultles, not the least of which is the fact that transmsslon prrcmg IS m a 

state of flux, so we cannot readdy detenrune what transrmsslon costs would be 

A good start on the problem would be to examme enshng tradmg patterns 

and to idenhfy slgxuflcant transmxsslon bottlenecks m hght of exsbng t r a h g  

patterns Tlus should be q u t e  easy to do, and it should provlde rough 

approwmatlon to geographc market boundaries However, markets based on 



t h s  exerclse llkely would understate the scope of markets for two reasons 

Exlstlng patterns of trade are not prermsed on open access transmission, and 

the attempt to exerclse market power could induce substitution to much more 

dlstant sources of supply that are currently relled upon 

A far more refmed analysis could be done by combinrng exlsting 
transmrssion models with informatlon on loads, generating capacities, and umt 

marginal cost schedules, at all relevant points wlthln the transrmssion network 

All of this informatlon should be readrly available, and ~t could be used w t h n  
a computer program that rmmrmzes the cost of sa~sfymg the specified loads, 

glven generation capauty and costs, as well transrmssion costs and constraints 

The process of dellneatlng markets would involve restrichng output from 

the generahng uruts in a regxon and deterrmnmg the effect on pnces and proflts 

in the regon If power from other regrons makes a slgmficant price Increase 

elther impossible or unprofitable, then the selected regon 1s too small to 

constrtute a market and a larger regon should be tested Some years ago, the 

Justice Department used such a model to delineate markets for coal, and the 

results were hghly sahsfactory 

What I have just described would, no doubt, entail a sigxuftcant investment 

of resources, but ~t mlght be well worth the expense Such an approach has 

two tremendous advantages over any other approach First, rt 1s almost 

enhrely objective, and therefore not inherently suspect Second, ~t would be 

qulte slmple w t h  thts approach to investigate how, if at all, markets mght  

change w t h  addrhons of transmission or generahng capacity, or wth changes 

In transrmssion priclng 

Groups of uhbhes mterested m market-based pnang  on a regxonal basis 

should consider cooperahng tn such an analysls They should also consider 

what they can do to make the process appear objechve They mght, for 

example, make the analysis as visible as possible to the outstde world and 

invite comments on modellrng procedures and assumptrons 

Antitrust Division, U S Department of Jusbce, COMPETITION THE COAL 
INDUSTRY 20-47 (December 1982) 



Assignment of Market Shares 

Having delineated markets, the next task 1s to assign market shares For 

long-term capaaty, however, there is ltttle need to assign shares, all those 

capable of budding plants should be considered competitors m markets for 

long-term capacity, and this generally should assure that markets are 

dramattcally unconcentra ted For short-term energy and intermediate- term 

capaaty, shares should be asslgned on the basrs of exrstlng generating capaaty 

In assigrung shares based on exlstlng capacity, the use of total capauty is 

problemahc because some uhllbes are net buyers, whlle others are net sellers 

Excluding capaaty effechvely committed to serve natlve load addresses tlus 

problem Under present market mstitutlons, it 1s also reasonable to heat 

capaaty c o m t t e d  to serve natwe load as being off the market, and UI any 

event, additional output from such capaaty would not be able to prevent an 

exerase of market potver Thus, shares of excess capanty are mu& better 

lndlcators of the hkehhood of a sigruficant exerase of market power than are 

shares of total capaaty Thxs conclusion, however, 1s premsed on present 

market institut~ons, and would not apply if all generation were sold through 

a PoolCo 

The proper treatment of long-term sales contracts presents a s d a r  issue 

The share attributable to the contracted capacity should be assrgned to the 
buyer under the contract However, if the buyer under such a contract 1s a 

dlstributlon utllrty or end user, it probably 1s best m the end not to count the 
contracted capacity m assigrung market shares, just as capaaty comrmtted to 

serve nahve load IS not counted. 

There IS also the questron of how best to treat out-of-regon capaaty the 

sale of whch IS slgxuf~cantly constraned by the lack of transnussion capaaty 
The slmplest way, and q u t ~ o s s l b l y  the best way, to treat such capac~ty 1s not 
to count it at all m assigrung market shares Capaaty constrasned m such a 

way cannot take up any of the slack m the event of an output reshlchon, and 

cannot sigxuf1cantly constram the exerase of market power 
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As the earller examples illustrated, the most important resources are those 

low enough 1n cost to be used In competihve equillbrlum, yet high enough in 

costs to have relatrvely small differences between prlce and margnal cost It 

1s these resources from whch ~t is most profitable to restrlct supply Ths  
suggests attributing speclal weight to such resources In asslgnlng market 

shares I would not do ths, however All low-cost capacity 1s relevant to the 

beneflt slde of the market power trade-off, and most hgh-cost capacity 1s 

margnal at some hmes Moreover, any weightmg scheme would be arbitrary 

An alternative to a welghhng scheme that does appeal to me u to compute 

a second set of market shares for md-marginal cost capacity, conslstlng of 

fossll-fueled m t s  wlth relahvely hlgh average load factors These shares 

would not be used lnstead of the market shares computed for all capaaty, but 

rather would be one of many other factors that c o d d  provlde adchhonal 

perspective on the ltkellhood that market power could be exerclsed 

Measuring Market Concentration and Concentration Screens 

Having asslgned market shares, ~t is hrghly useful to summarize those 

shares wlth an index of market concentratron The most popular rndex today 

is the Herfindahl-arsdunan Index or HHI It 1s computed by squarlng each 

market share, then a d h n g  up the squared shares For example, w t h  three 

firms havlng shares of 20%, 30%, and 50%, the HHI would be 400 + 900 + 2,500 

= 3,800 The HHI approaches zero ~f there are a very large number of very 

small fums, and equals 10,000 ~f there is just one fum 

Five equal-wed fums yields an HHI of 2,000 Thus, an HHI of 2,000 or 
less can be expected to yleld a reasonably compehhve outcome In the eiectrlc 

power industry Market power sufficient to warrant pnce regulation would 

entall even greater concentratron, in lrght of the soclal costs of regulahon 

In the context of 011 ptpelmes, the Department of Jushce has suggested that 

markets be presumed suffxaently competlhve for market-based priung LE the 



HHI is less than 2,500' Paul Joskow recently proposed the same rule for 

electric power generation,' and I would be inched  to use t h s  rule as well 

The way it  should be phrased 1s that as showing that the HHI is below 

2,500 establishes a rebuttable presumptron that market-based priang would 

result in just and reasonable rates T h s  would permit an intervenor to make 

the case that there 1s a substantial market power problem despite the HHI 'O 

Even If the market HHI is lugh, a small m&vidual firm would not hkely 

be able to exercrse market power if larger firms were subject to price 

regulation Thus, a presurnphon of no market power could anse from a 

demonstrabon that a firm's market share IS no more than, say, 20% 

However it mlght be done, I would strongly urge that FERC establsh some 

market share and/or market concentration saeens that could be used to 

estabhsh a presumptron in favor of market-based priang 

Even without a presumphon in favor of market-based pncmg, ubhhes can, 

of course, make a case for market based prlang, and there can be situatrons In 

whlch it would be easy to make such a case For example, rf there were 

enormous excess capacity relahve to Industry demand, the hstnbubon of 

excess capauty among firms would not be tembly Important, so the fact that 

a single firm controlled a great deal of it would be of httle consequence, even 

though it caused the HHI to be qu te  large. 

' Anhtmt Dwision, U S Department of Jushce, OIL PIPELINE DEREGULATION 29-30 
(May 1986) 

Paul L. Joskow, Honzontai Market Power m Wholesale Power Markets, Appendu A 
to Iruhal Comments of Ehson Electnc Instztute, Dkt Nos RM94-7-001, RM95-8-000 
(August 1995) 

One very large firm could be m a position to exerase sz@cant market power, even 
rf the market HHI was below 2,500 Thus, it might be appropnate to add an addhonal 
provlso that no fxrm have a share of more than, say, 35% Tlus would be appropnate, 
however, only If the supply from other fums were not very elasbc 

lo  In anhtrus t cases and pnor adpdxatrons before FERC, the focus typ~cally has been 
on market deheahon However, the elaborate market deheahon analysrs I sketched out 
earller could short amt h t l e s s  battles of experts on market deheahon If so, I wodd 
expect that the presumption would rarely, If ever, be overcome 
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Mitigation of Market Power 

The creahon of presumptrons based on market share or market 

concentration screens perrmts utilities so mchned to take steps to assure that 

they pass through the screens I would be very reluctant to force any uhllty to 

take such steps, but malung clear what steps would have to be taken can only 

have positive effects And I would have no qualms about utihties gethng 

together, and agreeing among themselves that they wrll take such steps, so all 

can secure the blessmgs of market-based prrcrng Concerted conduct with 
respect to these sorts of steps would not seem to create any sigrufrcant antrtrust 

exposure 

The most obvious step a utility could take to assure that it can pass 
through a market share or market concentrabon screen is to sell one or more 

generating m t s  outrrght, to firms w11 little or no capaaty Short of outrxght 

sale of a urut, a utihty could enter Into long-term conhacts that effechvely 

transfer the rights to operate a urut and to sell the power that rt generates 

Slrmiarly, a uhlity could enter Into long-term, fued-price contracts wrth 

distribution companies If a uhlrty wlth market power presells large fraction 

of its compehtlve output, its market power is drastically reduced 

All of the forgomg steps are designed to reduce a firm's market share, 

glven the market A utihty, or more llkely a group of utdihes, rmght also take 

steps to enlarge the market T h s  could be done by strengthemng 

interconnecbons to permit out-of-regron power to compete better 

- - 

l1 See Rchard Green, Bntam's Unregulated Electmty Pool, m Michael A Emhorn, 
FROM REGULATION TO C O M P E ~ O N  NEW FRONTIERS IN E L E C ~ R I C ~  MARKETS ch 4 (1994) 
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HORIZONTAL MARKET POWER IN WHOLESALE POWER MARKETS 

Paul L Joskow' 

INTRODUCTION AND SUMMARY 

This paper focuses on the qu-ons posed by the Federal Energy Rx!gdatory Comrmsslon 

("Comrmsson")regatbg homntal market power m the supply of vanous gcneraizon sernces and how 

ds CUT& pohaes toward such market power problerns wdl be changed by the proposed rule HomntaI 

market power IS of potennal concern to the Comrmssion as it consxders when ~t ean replace cost-based 

regulatron of holesale power lmmact~ons wth market-based pncmg. Thrs IS the case because when kns 

have and can exerclse sigdcant market power, the resulting pnces may be too hgh and the quanaaes 

suppbed to the market too low In order to approve appllcaQons fiom f h u  for market-based pncmg 

authority, the Commrssion must be reasonably confident that the benefits obtmed exceed the costs of 

imperfect and costly pnce regulation 

HomntaI market power problems can anse at any honzontal level of the produrnon cham fiom 

lnputs to final output as a consequence of, for example, there bemg a very small number of competmg 

sellers and sxgmficant ratty bamers at that honzontal level, Market power problems may also anse at one 

homntal level of the producbon dun as a consequence of market power problems at another honzontal 

level. l b  rmght be a problem when there are "vertical" control rel~onslups between producers at two 

or more honzontal levels For example, the Commrsslon's proposed open access rule rs burft upon the 

assurnpbon that suppkers of transrmss~on and certarn related network semces necessarily have s~gmficant 

potenbal market power because the supply of transrmss~on and c e m  anclliary sernces are percerved to 

have n d  monopoly duractemcs It assumes further that absent appropnate regulatrons, transmmng 

ubhties wodd be able to exerclse ths  market power m two ways One ls that mnsm~tbng m h e s  would 

Jlarge excemve pnces for transrmssion s m c e  lf these pnces were not regulated, thereby mcreaslng the 

'Paul L Joskow IS Mtsu Professor of Economcs, Department of Economcs and Professor of 
Econormcs and Management Sloan School of Management, Massachusetts Inst~tute of Technology He 
IS currently Chamnan of the MIT Department of Economcs Professor Joskow has recetved matry 
professional awards and honors Much of hls research has focused on economic regulabon and 
deregulation of lndustry HIS pubkcmons include books on the electnc power lndushy and controbg 
hospital costs as well as more than 80 artxcles, notes and comments m professxonal journals 

9romohng Wholesale Compebbon Through Open Access Non-discnrmnatory Transmsston Servlces 
by Pubhc Utdmes," Docket No RM95-8-000 and "Recovery of Stranded Costs by Pubkc Ut~I~bes and 
Transrmttmg Udmes," Docket No RM94-7-001 



"downstreama dehvered pnce of electncrty by mcreaslng the combmed pnce for dehvered bulk power 

(transrmss~on plus generaon) T '  mght also use ther control over transrmsslon fachtres to dstort 

cornpewon "upsmim" at the genemoon supply level lfunco-ed by regulmon and ant~irust sanctxons 

The parhcular concern underfylng ths Rulemakrng a that firms that own and controi both "natural 
- 

monopoly" transmtsslon and network fb~I~tIes ihat are needed by competmg supphers of genemon to 

compete eff'vely, and also have an ownershrp mterest m wmpetmg generators that use these fhhtxes, 

will have the m-ve and abil~ty to favor thexr own generators and o t h m e  to rase theu nval generators' 

costs to mcrease the profitabhty of sales made by theu own generators, absent effechve reguhon 

in what follows, I am mterpretmg the quesbons about honzontd market power m e d  m the NOPR 

mthe followmg wiy The NOPR focuses on fixxng "verhcal control" problems ansmg from the common 

ownershp and control of (presumed to be natural monopoly) transmus~on networks and (potent~ally 

competxbve) generatlon supphers by adopmg open access and comparable servlce rules apphcable to 

transm~tbng ut~I~bes Assurmng that these rules solve these vertrcaI control problems I mterpret the NOPR 

as askmg the followmg h d s  of qudons  (a) Are there adhbonal potenad horizontal market power 

problems m the supply of genemon semces that wd requre the Comrmssron's attentxon m response to 

utxllty requests for market-based pncmg', (b) How should the Comrmsslon go about i d e n m g  such 

honzontd market power problems? (c) What cntena shodd the Comrmssron use for determmmg when 

market power IS sufiiaedy h g n  that ~t can aIIow supphers to engage m market-based pnclng free fiom 

tradrtronal pnce regulabons? and (d) lf honzontal market power IS a senous problem, what should the 

Comrmsslon do about rt? The foIlomg IS a summary of my comments on these quest~ons and the lssues 

they rase 

I The p n m q  purpose for expand~ng access to transmrssron networks under reasonable terms 

and concfitxons IS to support competrtwe wholesale power markets that are free fiom costly and 

burdensome pnce and entry regulmon It would be dortunate I.€ the Comrmss~on's efforts to 

expand access to .transmrssron servrces were not followed quckly by the removal or relaxabon of 

mans govemmg pnces for wholesale power mmad~ons U&e the electnc power sectors 

m countries such as England before restructuring and pnvabz&on, we have many d h e s  and 

mdependent supphers providmg generatron semces m all regons of the corntry They already 

compete aggressively m wholesale markets, subject of course to Comrmsslon regdmons that & 
f&Q prowde for consrderable pnce flexlbhty Whde rt u c e d y  necessary for the Cornrmsslon 



to consxder h o d  market power lssues m an open access regune as it expands market-based 

pnmg for whoIesale power transactions, fi should seek to spec* cntena that recogwe the broad 

supenonty of resource allocahon rn unregulated markets compared to the docanon of resources 

that results fiom necesady unperfect regdabon The concepts and cntena &cussed m ths paper 

can and should be readdy rntegrated wth r ment Comrmssion pohaes for granimg market-based 

pnmg m a way that protects wholesale customers fiom abuse wide rapidly expandmg market- 

based pnclng oppoxlumt~es 

2 As &e Comrmsslon considers the methods that it wdl use to exarmne homntal market power 

sue s  and the cntena that it wi l  apply to detemune whether market-based pncmg can replace cost- 

based regulaboq there IS one Important set of conside~ons  that should gurde its decls~ons At 

the present bme, whoIesale power transact~ons are generally subject to some form of cost-based 

reguhon These regubons are rai~onahzed by the perceived need to protect buyers fiom pnces 

that would o t h e m e  be too hlgh as a result of the exerase of market power The quesbon that 

the Comrmssion should be trying to answer n under what arcwmtances IS there "enough" 

compabon to replace admumnave regdahon of pnces wth market-based pncmg7 The answer 

to this quesbon must reflect both the conslderaon of market unperfeaons that can lead to 

departures fiom the atenbutes of a textbook compebbve market model and that contmued 

regula-hon IS costly and unperfect as well Accordmgly, it would be wrong to conceptwhe the 

choice as belng between costless, perfect r e w o n  and perfkt compemon Rather the choice 

should be conceptuahzed as berng between two Imperfect mshmonal anangemem Thus, m 
developmg cntena for dramg hes between markets where there a adequate compeQbon and 

those where there IS notadequate compemon, the Comrmssion must ulttmately balance the costs 

of unperfect markets agamst the costs of imperfect reguI&on to determme whether a market IS 

"workably wmpmve " The anal~cal  methods that xt selects must be focused on ths balancrng 

Issue, not on sahsfjrlng a npd set of structural or behamod m&aa of market power 

3 The Comrmssxon asks whether it can elmume its genemon dommnce standard based on 

beforethefact prdcbo~ls of changes occumng as a consequence of the mplemenmon of the 

proposed rules My analys~s leads me to conclude that it would be mwse at ths tune to ehmate 

completely case specific factual analys~s of hontontal market power for purposes of grantmg 



market-based pnmg for sales of genemon semce at wholesale However, there are several ways 

m wbch the Comrmsslon can rehne rts present approach to assessmg market power m market- 

based pnung cases 

4 If we had data for all of the relevant demand ebcr?xs, cross elasbc~hes, productxon costs, 

mqor taaon  costs, mfomahon costs, the h b u b o n  of laformat~on, market structure and the .. 
nature of the cornpeatwe lnteractlons between supphers m a markef we could spedjr au 

assoaated market model and deterrmne &edy the extent of market power, and how tt IS Sected 

by changes m transrmssion msbtutions, tradmg msbtuhons, market structure, mput cost., 

technoiog~eal change, etc However, as a prachcd matter the m f o m o n  necessary to perform 

such a modehg  exerase so as to yeId defimtrve conclusions about market power IS rarely 

avadable to the analyst Instead, the d y s l s  of market power generally rdes pnmsnly on more 

md~rect mdxcla of market power to draw mferences about ihe Uely unportance of ohgopobc 

mterachons between supphen and how they affect market performauce -- the exerase of market 

power -- gven avahble but generally imperfect m f o m o n  on demand and cost parameters, fjrm 

and market structure, behawor and performance 

5 The answer to the quesbon of whether compebtron m a market n too rmperfect or a parhcuIar 

suppller a so dormnant m a market that rt can exerclse d a t e r a l  market power n fact specdic 

However, the muIynmZ~?~~~ork  that should be apphed to &agnose market power need not and 

should not vary on a case by case basis The baslc analyhcal framework embodied xu the 1992 

Honzontd Merger Gudehnes adopted by the Antxtntst D~vlsron of the U S Department of J w c e  

and the Federal Trade Comrmsslon ("the Merger Grudehes") prowdes a usem framework for 

exarmnurg market power Issues assoaated \nth the hberslrzatron of the reguhon of pnces 

charged by competmg supphers of wholesale generanon servlces However, I beheve somewhat 

drffixent strucaPal saearrng cntenashould be used to evaluate market-based pnmg apphcatrons 

than are specdied m the Merger Guldehes for the evduatron of horizontal mergers Thrs n 

because the lsues that the Comrmsslon must address m evalua!mg market-based pnmg proposals 

are d~fferent fiom the Issues that must be addressed by the enforcement agencles m evaluatmg 

honzontid mergers 



6 The C o r n s i o n  has prevlousb concluded that the market for sales from new generabng 

capaclty n compebbve and that pncrng arrangements for sales from new generatrng capaaty 

acquued b m  mafiihed compmes can be market-based rather than berng subject to cost-based 

regulaoa The proposed rules govermng the term and condxttons of access to junsdxchonal 

transrmmon systems does not alter tfus concluson Indeed, dthe rules are successll m f d t a t m g  

access to tninsmwion and andary s m c e s  that o t h e w e  would not have been avadable based 

on reasonable terms and condxttons, they will expand compebtxve opportumttes ~ssoc~ated mth 

new gen- capacrty even fbrther Moreover, market-based pnclng of long term capaaty and 

energy contracts from exrsbng capaclty that compete mth sales from new capauty should be 

subject to the same regulatory treatment as sdes from new capaclly That IS, there should be a 

rebuttable presumptton that market power IS not of sufficient concern to j- conbnumg pnce 

regulmon u? these cases 

7 The Cornmrss~on seeks comment on how the relevant markets should be defined m an open 

access transnuston regme My andysls leads me to conclude that the appropnate definxtton of 

the relevant product and geographc markets for purposes of assessmg market power m the side 

of wholesale generabon servlces wdl be fact speclfic and IS U e l y  to be suscepttble to a sunple 

mechamcat rule W e  the existence of power pools, RTGs, and rehabhty councrls may have 

Important xmphcabons for the appropnate defhhon of the relevant geographc market, the 

exrstence of these mtuhons  per se WIII not necessarily define the boundaries between relevant 

geographc markets A vanety of phys~cal, mmut~onal and economc factors wdl S e c t  the 

appropnate defimtton of the relevant geographc mark- Instttutional, phystcd and econormc 

factors wtll also affect the appropnate defirubon of the relevant product markets 

8 The defimbon of the relevant product and geographc markets must be conducted from the 

prspmve of the wnsumers of eIectnnty, m this case wholesale customers Wholesale customers 

have needs for vanous types of generanon semces (e g capaclty and energy, h n  and non-firm, 

contracts of varylng durabons) to meet the needs of thw retad customers econormcally and 

rehab These generabon semces are, to varymg degrees, subst~lutes for one another Reh in t  

product markets should aggregate good substttutes together and consider products that are not 

good subsbtutes as belng m separate relevant product markets 



9 The spec~al charactensbcs of wholesale electnc~ty supply, demand, tradrag and rehabhty 

mans makes a "dehvered bulk power market" or "demnabon market" perspmve pmcularly 

usefid Tfus approach looks at markets from the perspmve of partrcdar wholesale customers 

or groups of wholesale customers and ammes whch geographdy bpersed suppkers, and the 

assoaated compaave stgdicance of each suppher m the market, these customers would find it 

emnormcal to turn to rfwholesale pnces were to nse by a d  but slgu6cant amount Wholesaie 

customers can turn to generaon supphers dtspersed over wde geographc areas m an open 

transrmsslon access regune They can turn to generators located wrthur they control areas 

Cmcludmg own-generabon), m duecdy connected control areas, and m more remote confro1 areas 

m an open access regune Supphers at different geographc locatrons prowde compeative 

constrants on one another as they compete to supply parhcular wholesale customers In an open 

access regxme these cornpeatwe suppIy forces are h t e d  only by transrnxsslon costs, 

phys~caYrehabhty transmssion constmnts, and the cornpetitwe generatrng capaaty avdable at 

Merent l o a o n s  The expanse of the relevantgeographc markets be defined pnmanly by 11 

transrmsslon costs and c o n s m t s  and how they are reflected m tmsmrssion pnces 

10 Properly d e h n g  the relevant product and geographc markets IS an unportsnt step to evaluate 

properly the kkely mtenslty of competrtron m an open access world wth market-based pnclng 
t 

because it allows us to calculate structural and behavxoral lnhcla for these relevant markets that 

may be rnemngfd for assessmg the Intensty of cornpeation Market shares and seller 

concenmon -0s calculated for properiy defined relevant product and geographc markets are 

convment, but hlghfy unperfect m&c~a of market power They can be l~seful components of an 
t 

d y s l s  of market power lfthqr are used properly and carefully, wthm the context of properly 

defined relevant markets and talang full account of the market, con- and regulatory 

msbhbons that characterize wholesale trade m electnclty Market share and seller concentmon 

mhos may be completely rneamngtess outslde of the context of properly defined relevant markets 

and the market and regulatory mbtubons that govern firm behanor 

'The Uruted Stntes Department of Jushce has used ths penp-ve to analyze market power and 
deregulabon for od pipelms 011 Prpelrne Deregulatron, Report of the U S Department of Jus~ce, May 
1986, pages 23-32, 



1 1 If there are market power problems m a relevant wholesale power market, they are Irkely to 

be associated wth shorter term transacbons and to be transitory 7 % ~  IS because at current and 

expected fuel pnces and wth state-of-the-art generating technology, entry of new gen-g 

c a p e  IS &vely easy and can be supplred by numerous poten!~al supphers Thus, cornpmtwe 

mtzy necesady places a cap on pnces at a level that reflects the cost of new entrants Ths m turn 

defines the long run compebbve pnce of electncrty To assess the importance and d m o n  of 

these p o u  short term market power problems I recommend that the Comrmssron adopt a two- 

step process Fmt, the Comrmssion should s p w  a set of market structure "screensa for 

dlshngushmg firms and markets whch have a "low nska of s~gTuficant short nm market power 

fiom firms and markets where there may be a "hgh nsk" of srgntficant short nm market power 

Market-based pncmg authority shodd be granted wthout furfher d y s ~ ~  m the "low-nsk" 

situabons Where these screens rndicate that there may be a %gh nska of sigruficant market 

power, the Commrssion should then proceed to a second step m *ch fiuther analysis of 

add~onal structural and behaworal rndaa for the relevant markets IS conducted to come to a final 

detemmahon of dether market power IS a s@cant problem. l f t h ~ ~  second step of the andysls 

mhcates that market-based pncrng would lead to market outcomes that are too imperfect, the 

Comrmss~on should proceed to comder altemaave mbgmon strateges, mcludmg conmued cost- 

based regulabon 

12 I suggest the follomg structural screens for the first step of the snalysrs armed at 

dstmgushmg firms and markets that are at "low nsk" for excessive market power, and where 

market-based pncmg can proceed wthout more dewled anaiysls, fiom those where the market 

structure screens suggest that a more detaled m q q  IS requxred 

a A market should be wns~dered to be "low nsk" rfthe Herfindahl-Wchman Indrces 

0' calculated for properiy d&ed relevant product and geographc markets, and using 

genemmg capnaty or energy that n actudy awlable or Uely to be avadable to compete 

m the relevant mark- are less than or equal to 2500 T ~ E  IS the equ~valent of four quaI  

'The HHl s equal to the sum of the squared market shares of all of the supphers m the relevant market. 
For acample, If there are two equal-slzed firms m the relevant market the MHI would be 5000 If there are 
four equal-stted firms m the relevant market the HHI rs 2500 



sized fums Tlus cntenon was used by the U S Department of Just~ce m ~ t s  1986 report 

on dean of od prjdmes ' In markets d e r e  the HHIs are below thrs threshold, the 

presumphon shouId be that "collechve market power" IS not a problem Market-based 

pncmg would be avartable to d supphers m such a market, except for any tndtmdual 

suppliers whch other screenmg cntena (see (c) below) rndcate may be a high nsk of 

excrmng mmhteral market power 

b An ~ ~ f i n n  should be comdered to be 'low nsk" of exerclsmg undated market 

power (1 e possessing 'market domxnance" or "undateral market power") I€ rts market 

share m properly defined relevant markets and usrng generatmg capauty and energy that 

IS a a d y  available or UeIy to be avaxlable to compete m the relevant market IS less than 

or equal to 20% regardless of the HHI for the relevant market, Ths market share 

cntenon, though not necessarily the relevant markets to whxch ~t IS apphed, IS conslstent 

wth the Comrmssron's current pohcles III market-based pnclng cases 'Ibxs cntenon 

provldes a safe harbor for firms whch are clearly not dormnant supphers regardless of the 

overall structure of the market, T ~ I S  approach a conslstent wth the FCC's treatment of 

mterstate long -ce telephone camers other than AT&T 

c An mndivrdualfirm should be cons~dered to be "low nsk" for exercmng udateral 

market power rf~ts market share m properly defined relevant markets and usrng generatmg 

capacity and energy that a actually available or Uely to be avatlable to compete m the 

market IS less than or equal to 35% and the HHI m the relevant market a less than or equal 

to 2500 'TIUS cntenon provldes a threshold for closer exarmahon of dater81 market 

power possessed by one or more supphers m-markets that are o t h m e  struclurally 

competthve Ths cntenon would mcrease the threshold market share presently used by 

the Comrmssron for market donunance from 20% to 35% ifthe overall market IS 

structurally compebbve The 35% screenmg threshold for urulateral market power IS 

s~gnf~cantiy below the market share threshold that IS typically requued to demonstrate that 

a firm has monopoly power under Secnon 2 of the Sherman Act. 

'011 ~ l ~ e l r n e  Deregrrlatron, Report of the U S Department of Jushce, May 1986, pages 23-32 



There should be a presumption that firms and markets that meet these first step screerung cntena 

have a "low nsk" of market power and market-based pncrng should be permxtted wsthout further 

analysis of market condxbons Thus, m these cases, the burden of proof would M to those who 

would argue that desp~te meetmg these structural cntena, market power IS strll a sutliuently 

s~gndicant problem contmued regulmon or other mxbgaon strateges are reqmed. F m  or 

markets that fkl to meet these fk t  step struch~al mtena are designated as bang ofpotennaIZy 

nskm of exerclsmg market power and are subject to further adps of other struciural and 

behaworal rnhcia mmoned m t h ~ ~  paper to come to a finai judgement about whether or not there 

IS B y e  market power m the relevant markets and that market-based pnclng would adversely 

Sect consumers So, after further analyss the Comrmss~on rmght conclude e~ther that a suppher 

d a 40'36 mu& share does not have sufficient market power to mthhold market-based pnmg 

authority or that it does have excessive market power, depenbg on the broader facts developed 

m step two for the pmcular S i m o n  bemg analyzed. 

13 The Commrsslon seeks comment on whether it can rely on rules of conduct and monxtonng 

of behawor to &gate r e m g  honzontal market power problems If !he Comrmss~on 

concludes that honzontal market power m one or more relevant markets IS so srgntficant that it 

cannot grant a ut~I~ty's request for market-based pncrng authority, the d e M t  s to wntmue to 

regulate wholesale transactions as ~t does now However, the Commssion should allow firms to 

propose a l t e m v e  rmbgaon strateges that would be subsbtutes for c o n m u g  to rely on 

prevahg rejgdatory rules. These mbgatlon strateges should maxuIllze o p p o ~ ~ e s  for flexible 

market-based pnces, be far to the regulated firms from a cost recovery perspecbve, and provlde 

bendts to customers compared to contmuxng wth busmess as usual Thq should reflect both the 

s@cance and d m o n  of the expedal market power problem Among the rmtrgaon stra!egtes 

that should be considered are the use of pnce caps that would aliow flexible pnciug below a cap 

for all supphers m &e relevant h e t  (as m the WSPP), the apphcatron of pnce caps only to truly 

domtnant h n s  xn the relevant market (as has been apphed by the FCC to AT&Ts urterstate 

telephone services), the development of performance-based regulatory arrangements apphcable 

to a ut111ty's generatmg plans whch provrde mcenbves for the utd~ty to expand output, to make 

offers at wmpemve pnces and provide dsmcenbves to restnctmg output -- that IS mcenbves to 

behave compebbvely and hmcenbves to exercrsrng market poweq xnvestments m lransrmssion 



capaaty that wdl reheve constraxnts and expand the slze of the relevant geographc market, and 

the separabon of sufliaent gene-g capacrty to reduce excessxvely hgh levels of c o n c e n ~ o n  

If utdmes do not come forward wth &factory mxtgatron slrategies then the Comrmsslon can 

contmue to regulate wholesale rates as tt does now, t e  , cost-based pncmg. 

14 The Comrmss~on also seeks comment on whether It should rely on structural reform as a 
mezrns to curb horizontal market power My malysls leads me to conclude that the C o m o n  

should rely on mandatory structural remehes (e g., d~vmtu re )~  as a last resort and only under dre 

followmg wcumstances the market power problems are severe and actual or potenid entry of 

competmg generators ls not expected adequately to constram rt for several years, kght-handed 

mcenbve regulatron and related transltxon mecSlatllsms are unavsllable, mvestments to remove 

transmssxon constmnts and market growth are &ely to amehorate the problems rehveIy 

q-, and the Comrmss~on's open access rules are not successfid m amehoraimg market power 

problems that anse fiom verhcat control of both generatron and transrmsslon f d t x e s  m the same 

area Mandatory &vesWres of generatmg assets are kely to be a costly and tune consurmng 

process that wdl rase dficult org-onal, hncra l ,  legd and juns&ctxod Issues It would 

only make sense to proceed d such a mgabon stralegy lf the market power problems are Uely 

to be severe and sustmed for a long penod of txme Otheme,  rt would be u n w e  to delay 
I 

expandmg market-based pncmg opportumttes untd Wcu l t  structural reforms are accomphhed 

I5 The Comrmsslon seeks comments on whether tt should enter- requests for market- based 

pnclng by aII wholesale supphers w h  a relevant geographc market or any smaller area wthm 

a properly d&ed relevant geographc market. My analys~s leads me to conclude that ths would 

represent a very desvable reform of the Comrmss~on's current approach to a d y m g  hontontal 

market power snce market power problems are often associated wth dle behanoral mteracbons 

between firms m a market rather than wth taulateral market power associated mth a mgle firm 

m the market A fidl market analps would alIow the Comrmss~on to develop cntena for assessmg 

the wmpemve attributes of the market as a whole and would f d t a t e  expandmg market-based 

pnung to all supphers m markets wtuch are adequately cornpetitwe If ths approach rs adopted, 

9 offer no opuuon about whether the Cornmss~on has the authority to order finns to restructure If they 
are 4 I m g  to contmue to make wholesale transacttons subject to cost-based regdabon 



the Cornrmsson could avoid ihe costs and delq a s s o d  perfomung market power anafvses 

for each finn applymg for market-based pnclng authonly 

MARKET POWER: WHAT IS IT AND WEERE DOES IT COME FROM? 

Market power ref" to the abJlty tllat a angle firm or a group of compemg firms m a market have 

profitably to m e  pnces above cornpetitwe levels and restnct output below compebbve levels for a 

sustamed penod of tune Market power a n o d y  analyzed by examtnllng compeobve wndrbons at one 

or more horizontal levels of the productron cham from inputs to final outputs (e g. fuel, equrpmenf 

delxvered energy and capacity) In the perfectly cornpetrave market of elementary textbooks each 

cornpator xgnores the actrons of lts nvals, assumes that market pnces are not affected by its own acbons, 

and produces as much output as it can profitably produce at prevarlrng pnce levek When all h n s  m a 

market behave ttzls way supply and demand are balanced at a pnce that a just htgh enough to b m g  forth 

the resources necessary to satisfy customer demands at that eqwhbnum pnce 

Very few firms or markets have the attributes associated wih textbook perfect compebbon F m  

often recognrze that theu decsions about how much to produce can affect the pnce that they recave for 

the~r products They also recognize that lf they rase  the^ pnces they wdl not xnstantiy Iose all of ?heu 

customers to nvals FmaIIy, mdxv~duaI firms may come to recogme that the damate outcome of the 

market process depends not only on theu own acaons, but on the mteractrons between  the^ behamor and 

those of theu nvals Their pncmg and output deca~ons wdl be aEected by thm recogntbon of these 

lnterdependencres Overall, fmm are rarely pure pnce takers as rs assumed la textbook perfect 

cornpenboa Thus, most markets have attributes that lead to departures fiom the perfidy competrbve 

]deal and m thxs sense most markets are "~mperfktiy compebnve" and e ~ b ~ t  at least some market power ' 
In the U S , we don't g e n e r a  subject fixms m markets that are mperfedy compehtxve to pnce 

regulmon or anfitrust sanmon, just because they depart fram a textbook model ofperfect commtton. 

Rather, we generally accept a consrderable degree of market power before pubkc poky e o n s  seek to 

xntervene mto the tdetkd o-on of markets Thts a because pnce reguhon and anatrust sanctions 
are necessarily unperf" and poten* costly as well ' Pnce and entry regulaQon, anatrust sandzons and 

'See generally, Jean Tuole, The Theory ofIndusd~al Organzratron, MIT Press, 1988 

'See e g Paul L Joskow and Alvxn K KIevonck, "A Framework for Analyzing Predatory Pnclng 
Polrcy," Yale Law JourmI, December, 1979 



other forms of government mtervenbon mto fh and market structure and behawor are properly apphed 

only when the ~ m p e r f ~ o n s  of the market can be amehorated wthout mcumng excessive regulatory costs 

l'hese c a s  go well beyond the tdmmmmve costs of regufaon, and most unportantly mclude the toss 

of stahc and dynarmc rneffiaenc~es that can be caused by regdahon Market power IS not sometlung that 

a firm or market "bas" or "doesn't have" Lke some bease It a a questton of degree and unportance - 
?bus, rt rs necessary to develop market power xndtaa and assouated "workable compehaon" cntena for 

dagnosmg the presence of market power, ~ t s  sgnxfimce, and when rt ~s appropriate for government to 

mtervene - through pnce reguiaon, other behaworal restrictions, or structural r e f o m  - to magate 

market power h e n  it IS too extreme 

If we had data for all of the relevant demand elashclbes, cross elastraaes, produrnon costs, 
- 

tzansportabon costs, urfornmon costs, the dlstnbmon of mfo-on, market structure and the nature of 

the compmve ih tewons between supphen m a markef we could spec@ an associated market model 

and detemune duectly the extent of market power, and how it ~s affected by changes m tmsmsson 

mst~tmons, mdmg Wtubons, market structure, mput costs, technologeid change, etc However, as a 

pract~cal matter the m f o m o n  necessary to perform such a modellzng exerclse so as to yleld d e b a y e  

conclus~ons about market power s rarely avadable to the analyst. Instead, the d y s ~ ~  of market power 

generally rebes pnrnanIy on more mduect ~nd~cla of rnarket power to draw urferences about the Wrely 

unporbnce of o k g o p o ~ c  mtenichons between supphers and how they affect market perfoxmance -- the 

exerclse of market power -- gven avdable but generally unperfect mformatron on demand and cost 

parameters, firm and market stnrcture, behmor and perfonnance 

Thus there IS no slmple form* model or set of structural, behamoral or performance m&cla that 

make ~t posslble to dragnose and measure wth mathemabcal preclslon the presence and sqpficimce of 

market power across all  markets However, there IS a reasonably well accepted set of economc factors 

that the anbtwt enforcement agenaes and, m partrcular, economc an- sMed m market power 

a d p s ,  rely on which provldes cons~derable gtudance regardmg the lands of kn,  product, and market 

that are likely to lead to s~pficant  market power problems For example, the number and 

slze distnbubon of firms IS thought to be an rmportant deterrmnant of market power, at least m the short 

nm when rap~d and sigruficant entry does not provide an exogenous constramt on efforts to m e  pnces 

above competrnve levels The fewer are the number of Gnns, the more UeIy are m&wdual Grms to 

r e c o p e  !hat their mdivldual behavior can affect market pnces and to take account of unportant 

ohgopol~~bc mterrelahonshps between theu decisions and those of theu nvals 



The condltxons of entry rnto the market also have unportant ~mphcatrons for the Mabilrty and 

stgdicance of market power Market power can only be a problem d d a t e r a l  or wllectrve actions of 

supphers can cause pnces profitably to nse above the levels necessary to cover the costs of the adhttonal 

resources reqwred to expand output at such pnces and assoc~ated quanttttes (I e pnces must ex& the 

relevant short nm or iong mn m a i i  costs) If pnces were to nse above the costs that new entrants 

would have to mar, compebave entry would place a compettttve cap on pnces equal to the costs of new 

7he more rap~d can occur, the lower the mumum effiaent scale of potenttal entrants, and the 

less Important are slmk costs m the total costs of productzon, the more Wefy s it that actual or potenaal 

entry wll constratn pnces at compebttve levels that reflect the long nm, "zero economc profit* 

cornpeatwe pnce level. 

Several other structural and behmoral factors also can have unphcatrons for assessing the 

sigdicance of market power These lnclude the nature of the products berng sold m the market 

(homogeneous or heterogeneous), customer m t c b g  and mformatron costs, .the name of the market 

mechmsms through whxh trade takes place (e g. open auctxons, bxlaterat contracts, etc.), mfomaQon 

qmmetnes among competmg supphers and between supphers and customers, exrstrng contractual 

arrangements between buyers and sellers, and other factors However, the market power unphc&ons of 

these market cbarackmcs are less we1 understood, both theoreOcally and empmcaily, than are the other 

structural m d ~ c ~ a  

Market power problems may also anse at one honzontal level of the produrnon cham as a 

consequence of market power problems at another horizontal level Thls mght be a problem when there 

are "verhcal" control relabonshxps between producers at two or more honzontal Ievels of the producbon 

ckam. For example, the Commrssron's proposed open access rule xs btult upon the assumptton that 

suppkers of transmrsslon and reiated network semces necessarily have si@cant potenhal market 

power because the supply of tmsrmsslon and certain ancdlary sennces are percaved to have natural 

monopoly c h m c t ~ c s  It assumes further that m the absence of appropriate regulatzon, transmttmg 

utihes have or can exerase hs market power m two related ways One n that tmsmttrng h ~ e s  would 

"In my &cussion I d assume that these assumpttons are m fact correct s m  my anatysls docs not 
focus on market power problems anslng from verhcal control relanodups between trammsxon and 
gaerahon However, I am far &om belng convinced that alI of the Comrmsslon's assumpbons about the 
problems that have been created m wholesale power markets up untd now as a consequence of verbal 
control by utibhes of generatmg and transms~on capac~ty under e-g regulatory rules and ownershp 
arrangements are m fact valid Many utdmes offer transrmsslon servlce under reasonable terms and 



charge excesnve pnces for transmrsslon servlce lf these pnces were not regufated, thereby rncreasrng the 

"downstream" d&vered pnce of electnuty by mcreasing the comblned pnce for bulk power (transrmsslon 

plus genemon) They mght also use theu control over transmrssron fkhbes to cistort compettbon 

"upstream" at the gene-on supply level rf mconstmned by reguiahon and anbtrust sanmons The 

pamular concern underlymg tfus Rulemakmg IS that firms that own and controI both "natural monopoly" 

transrmsslon and network faahQes that are needed by compebng supphers of generabon to compete 

effeebvely, and and have an ownerdup mterest m competmg generators that use these f d b e s ,  wdI have 

h e  m v e  and abihty to favor thev own generators and o t h e m e  to rase theu nval generators costs to 

lncrease the profitabhty of sales made by theu own generators, absent effecbve regdabon 

In what folIowvs, I am mterpremg the quesbons about honzontal market power rased m the NOPR 

m the followmg way The NOPR focuses on £bung "vemcal control" problems anslng from the common 

ownershp and control of (presumed to be mural monopoly) transmtsston networks and (potentmlly 

compe~txve) genewon suppkers by adoptrng open access and comparable service rules apphcable to 

transmthng uthes Assurmng b t  these rules solve these verhcal control problems I mterpret the NOPR 

as askrng the followmg lands of qumons (a) Are theu stdl adhnonal potenQal honzontal market power 

problems in the supply of generation semces that wdl requue the Commtss~on's attenbon m response to 

uthty requests for market-based pncmg? (b) How should the Comrmss~on go about ~dentdjmg such 

con&tions and wholesale markets have expanded s~gdicantly over the last two decades I am not aware 
of any !ystem&c empmcal emdence whch demonsbates that dlscnrmnatory access to transrmssron servlce 
that supports wholesale trades has been a major source of market dstorhons that pervades lhe enttre 
mdustry rather than bemg h t e d  to a few s p d  cases State reguimons govermng capaclty procuremenf 
cost of servrce regulatory pohues, and the hstoncai pubhc pohcy preference for verbcd rntemon, have 
all been much more s~gnrficant factors affectmg the development of Illy compebbve generabon markets 
wth large numbers of Independent suppl~ers than has been d~scnrmnatory access to tranmssion systems 
to support wholesale trade See Paul L Joskow, "Regulatory Farlure, Regulatory Reform and Structural 
Change m the El-c Power Industxy,'' Broohngs Papers on Economic Acnwty Mffoeconomics, 1989 
I beheve that the h e w o r k  estabhshed by the proposed rules rs a good one for supportmg an lndustry that 
IS bemg transformed mto one that wdl look very dfierent from the one that a century of legslatwe and 
regulatory pokcres have Bven us That rs, ~t's good pubhc pohcy loolang 
out rnta a fbtm that wdl rely much more on cornpeonon in the supply of generabon semces and a much A 

expanded role for rndependent genmon supphers than has been the case h s t o n d y  The need to create 
the neuxsary cornpetme market platform to support a mton of a future compemve m d m  should be 
the pnmary jmtd5cahon for the proposed trammaon access and pnang ruies, not allegaons of pervas~ve 
dscrumxmon or antmmpetme behamor m the past Nor do I M e v e  ?hat the ancdsry semces rdedied 
m the NOPR either are necessanly natural monopokes or that utxhtxes should necessanly be requued to 
provlde these servlces at regulated rates For example, the prowlon of r-ve power, losses, balancmg 
semce, s p m g  reserves, etc are Uely to be avaxlable from competmg supphers 



hontontal market power problems? (c) What cntena should the Comrmsslon use for detenzllnrng when 

market power cs sufliuently h g n  that it can allow supphers to engage m market-based pnmg free fiom 

tradr~onal pnce regulmons? and (d) If honzontai market power u a senous problem what shodd the 

Comrmssron do about it? 

BASIC POLICY APPROACH TO ASSESSING MARKET POWER IN WHOLESALE POWER 
MARKETS 

The Comrmsslon has recogrued that market power problems can emerge as a consequence of 

common ownersh~p and control of "bottleneck" transrmssion fhahbes arid g e n e m g  f d Q e s  that make 

use of these fachbes to compete at wholesale It has also recognxzed that the comb-on of exclusive 

reta11 semce terntones and Imperfect cost of semce regulaon may make it posslble for verttcally 

rntegmd tmltt~es to favor afEhated supphers when they make genemon procurement deccsions (abuslve 

selfdeakng) or engage m cross-subs-on of s e ~ c e s  supphed m unreguiated cornpetme markets by 

shxf&ng costs to regulated rates and customers 'O 

Accorbgly, m asenes of demons, the Cornrmssron has made sutable open access transmmon 

tan£& a necessary condbon for p e m m g  market-based pncmg of power by utd~t~es that own both 

bansrmssion fachttes and generamg fac~h~es that make duect use of these transmsron fahhes when 

thqr compete to make sales at wholesale In add~t~on, the Comrmss~on has requlred generators affihnted 

with regulated utthtIes to demonstrate that they have not engaged m cross-subslcfizahon of unregulated 

generatlon servlces by shrffing costs to semces subject to cost of servlce regdabon Fm&, the 

Commrsslon has nof to my knowledge, approved market-based rates for generatton semce transactrons 

between a regulated uthty and an aflihated generator" wthout an arms-length market benchmarkI2 

lo See generally, Tennenbaum, Bemard and Stephen Henderson, 'The History of Market-Based 
Pncmg," Z%e EIecrr~c~r), Jo~vMI,  December 1991 My d~scussion here rehes on my mterpretahon of 
Publrc Servrce of Colorado, 58 161,322, Ehtergy Semces Inc, 58 FERC 161,234, Public Swvlce 
Comppny of lidiana, 51 FERC 761,367, KPnsps Cify Power &fight Company, 67 FERC g61,183, and 
Ocean Stare Power, 44 FERC 76 1,261 

'There IS n o h g  wrong m pnnaple wth aliowrng a u ~ t y  to transact wth an affilrate at market based 
rates as long a .  there IS an external market pnce proxy agamt whtch the a£libate tmsacbons can be 
judged Indeed, there may be considerable ment m r e q w g  dl ihte  transamons to be pnced based on 
a market pnce yardsbck Of course a regulatory rule that allowed recovery of only the lower of market 
pnce or accountmg cost of servlce wouId be confiscatory and mppropnate 

'20cean Stare Power at 61,984 



l'he C o m o n  has never, however, cons~dered the magmon of market power associated wth 

the ownersh~p and control of eanrrmsslon assets, as well as the magabon of abuslve seudealmg and cross 

subsl-on, to be both necessary rurd sufficrent to nufigate potenad honzontal market power problems 

that may anse m the supply of wholesale power semces Wule access to transrmsslon networks based on 

reasonable terms and conchaons may be a necessary condxbon to nubgate market power that may be 

associated Pnth the control of transrmsslon fachaes, the Cornrmss~on's pohcy has been !hat ~t a not a 

mj'icaenf wndrbon for mt~gafmg honzontal m c e t  power that may anse mdependently at the generabon 

level. The appropriateness of ttus Mew Hlll be unchanged by the mplemenmon of the proposed rules 

Aocordmgly, an mdepedent reqment  for obtarntng Comrmsston approval for market-based pncmg of 

wholesale power &odd conhnue to be a separate anaiysls of honzontal market power m the supply of 

wholesale genmon services, at least untd further experience wth these markets m an open access regune 

can support a genenc conclusron that s~gnrficant honzontal market power problems at the generahon level 

anse sufficiently mfiequently that they can be handled on an &er the fact complamt bass only 

However, the Commsson has concluded, properly I beheve, that market power ~s not a problem 

for sales fiom new generabng cap- to meet the longer term capaclty needs of dxstnbuaon @bes The 

Comrmsslon has concluded further that such saIes are properly subject to market-based pnmg 

Wtewse, rfsastrng capaaty actually or potmt~dly competes wth new capacrty to sahsfL customer needs, 

such sales from exrsimg capaclty should be pemtted marLet-based pnclng authority as well More 

generally, $there are any market power problems m the supply of wholesale power services they must be 

assoclakd wth the use of exxstmg generalmg Wtxes  to maLe short and medlum tenn sales of energy and 

capacrty whose pnces, absent the exerclse of marlet power, would o t h m e  be below the cost of new 

entry 
There IS n o t b g  m the open access NOPR that leads me to beheve that ths baslc wew of the 

Comrmss~on's obhgmons to assess honzontal market power as part of rts evduabon of market-based 

pncmg apphahons should be changed as a consequence of mplementmg the proposed open access rules 

The proposed rules deal wth potend market power problems assocrated wth the control of t r m m s ~ o n  

f ach~es  Geneman market power remans a dmnct potential problem m the short nm regardless of 

whether access con&fions for all transrmsslon systems are now unproved to magate any market power 

arsoaated wth control of these fiidhtres Nor should the NOPR lead to any slgdcant change m the broad 

- - - -- - 

'3Kamas C~ry Power & L~ght Company, 67 FERC 161.1 83 at page 61,557 



d~smctions previously adopted by the Cornrmss~on between competxbon mvolvmg rivalry between 

supphers of new and exxstmg genera!mg capaclty to meet buyers' long term capacrty needs and compentton 

rnvolvrng nvahy onfy between m g  generators to meet shorter term needs when mvestment m new 

cqacq  a not a good compebbve a h e m y e  This narrows slpfhntty the c u c m c e s  under whch 

market power m the supply of who1esaIe generahon serwces IS likely to be a problem That s, It becomes 

largely a short term problem that a Uely to be transtory 

All thmgs considered, I cannot agree wrdr those who argue that the open access rules contamed m 

the NOPR can be a~nuned to rmhgate adequately horuontal market power assoaated wrth sales of 

wholesaie g e n a o n  semce m all s l m o n s  An mdependent case by case (or perhaps rwon by r e ~ o n )  

analysrs of short term honzontal market power nsks should shlI be reqwed to meet the Comrmsslon's 

obhgahon to ensure that market-based (unregulated) wholesale rates for generaon semces are just and 

reasonable 

ANALYTICAL FRAMEWORK AND MARKET POWER INDICIA 

A Overvlew 

The answer to the queshon of whether compebbon m a market IS loo imperfect or a par&cular 

supplter n so dommant m the market that rt can exerase unxlaterd market power ts fact s p d c  However, 

~e mraIyricaifiamework that should be apphed to dagnose market power need not and should not vary 

on a case by case bass As I have already discussed, thxs analysrs m o t  be reduced to a sunple formula 

or mode1 that can measure market power wth mathemancd precision The basrc analyhcal framework 

(but not necessarily all of the market structure cntena relevant to dstmgtushmg acceptable from 

unacceptable honzontal mergers -- a subject that I wll retun to presently below) embo&ed m the 1992 

Homntal Merger Gudeknes adopted by the Amtrust Divrsron of the U S Departmmt of Jusbce and ihe 

Federal Trade Comrmmon ("the Merger Gudehes") provides a useful M e w o r k  for asamtnurg market 

power rrmes ass4aated wth the h b e m o n  of the regulabon of pnces charged by competing mpphea 
of generahon s m c e s  

'The banc Gramework starts by d e h g  the relevant markets at asue The relevant markets have 

both a product drmens~on and a geographc dunensron The defixutron of the relevant product and 

geographic markets must be conducted from the perspectxve of the consumers of electnclty, m t h ~ ~  case 

wholesaIe customers Wholesale customers have needs for vanous types of genemon semces (e g. 

cap- and energy, h n  and non-firm, contracts of varyrng dmons )  to meet the needs of theu customers 



economcaliy and rehably These semces are, to vqxng degrees, substttutes for one mother Relevant 

product markets should aggregate good subsbtutes together and consider products that are not good 

subst~tutes as bexng m separate relevant product markets 

The s p e d  c h r a c t ~ c s  of wholesale electncrty supply, demand, trabng and rehbxhty 
- 

msmmons makes a "dehvered bulk power market" or " d e m o n  market" perspectxve pzuiaclllarfy useful" 

T ~ I S  approach look at markets fiom the perspechve of particular w h o l d e  customers or groups of 

wholesale customers aad exammes whch geograpkcaliy dspersed supphers, and the compehbve 

sgnrficance of these supplrers, ihese customers would find xt econormcal to turn to d w h o l d e  pnces were 

to nse by a small but sl@cant amount. That IS, wholesale customers may be able to lum to g e n m o n  I 

suppliers dspersed over wde geographc meas rn an open transnussxon access regme These include 

generators located w r h  theu control areas (mcludmg owned-generatron), m due* connected control 

areas, and m more remote control areas m an open access regme Supphers at Merent geographc 

l m o n s  provlde compehtive constrats on one another as they compete to supply partrcular wholesale 

customers In an open access regune these competitxve supply forces are h t e d  only by transmussion 

costs, physlcal transmission constratnts and the generatmg capacity avadable at Merent locatrons to 

compete The expanse of the relevant geographc markets wU be defined pntnaniy by these trans~lllssxon - 

costs and constmnts and how they are reflected III transrmssion pnces Indeed, one way of iookmg at the 

effects of the open access NOPR on horizontal compehbon IS that xt prormses to expand the relevant 

geographc market and rncreases the number of effeave competitors avzulable to dehver power to any 

partlcdar geographc locatxon - 

Defin~~~g preusely whch produrn and which geographtcaIly dspened supphers are "m" the market 

and wh~ch are "out" of the market a often ~lflposs~ble, as clear gaps m the cham of subatutes naay not aust. 

Moreover, mstmg ewtrng or regulatory comrmtments can atTect the appropriate conslderahon of the 

compet~hve s1gntScance of Merent supplrers As a resulf ~t may be necessary to exarmne market power - 

mdrm usxng alternave defimbons of the relevant market to understand better how senslbve the anafvsls 

u to small changes m definxtions of relevant markets 

Once the relevant markets are defined, the h e w o r k  goes on to examxne a vanety of structural - 
and behavioral mdrcn that are generdiy thought to be related to uther &era1 or "coUecbve" market 

"The Umted States Department of Jusoce has used b perspechve to analyze market power and 
deregulabon for 011 pipelxnes Or1 Plpeltne Regulation, Report of the U S Department of Jusbce, May 
1986 



power m parbcular market sethngs The m&cia rnclude ihe number and slze dstrxbution of supphers, 

associated market shares and seller concentraon levels, entry con&tions, mtutional factors that affect 

oppomties to compete and the nature of compebtive trade, the nature and dstnbuhon of mformtton, 

and other fad06 ~denhfied m the Merger Gudehes These m&c~a are all potentdly useful but unperfect 

prdctors of the mace and mgmtude of market power problems m parhcular market settmgs, 

however 'Ihey must be used carefully mth other relevant mfo-on about market mshtubons, h n  

behavlor and market performance to lead to an informed judgement about the mtensity of cornpewon m 

specdic relevant markets and how rt n likely to change as demand and supply conch~ons evolve over tune 

In short, there are no smple mechanical fonndas that make it possible to *gush markets mth varyxng 

degrees of market power wlth maihematrcal preclslon. We can, however, often use slmple m&ua to 

~ d e n e  firms and markets m whch market power IS unlikely to be a senous nsk if market-based pncmg 

is permitted Developxng "safe harbors" based on such mhcia can speed the expansion of compmtive 

oppomties  and reduce the &stomons caused by regulation 

F d l y ,  If h s  analysrs leads to the conclus~on that the structural, behaworal and performance 

attributes of the market would, absent c o n m u g  regdabon, lead to a market enwonment charactenzed 

by srcesslve market power m one or more relevant d e b ,  the Comrmsslon should allow firms to propose 

a l t e m v e  mbgation strateges that would be subatutes for c o n m u g  to rely on prevahg regulatory 

rules These m @ o n  strateges should maxlrmze opporhmibes for flexxble market-based pnces, be fau 

to ?he regulated firms firom a cost recovery perspecbve, and prowde benefits to customers compared to 

conhnumg busmess as usual They should reflect both the s~@cance and duratron of the expected market 

power problem Among the mbgation strategxes that should be cons~dered are the use of pnce caps that 

would allow flexlble pnclng below a cap for all suppliers m the relevant market (as m the WSPP), the 

a p p k a o n  of pnce caps only to truly dommant firms rn the relevant market (as has been apphed by the 

FCC to AT&Ts mterstate telephone services), the development of performance-based reguiatory 

arrangements appkcable to a uidity's generatmg plans wtuch provrde mcenbves for the uthty to expand 

output, to make offen at compebtlve pnces and provrde da~ncentrves to restncbng output - that a 

mcenbves to behave compebbvely and dsmcentxves to exercismg market power, mvestments m 

tranrrmsslon capacity that Hnll reheve constmnts and expand the slze of the relevant geographc market, 

and the separabon of sufiic~ent generatmg capaclty to reduce excess~vely hgh levels of concentn&on If 

udtxes do not come forward wth saafactory mbgabon strategxes then the Commrssion can contmue to 

regulate wholesale rates as ~t does now, I e cost-based pnclng 



b Relevant Product MarkeB 

An analyss of market power must begm by d e k g  the relevant product and geographc markets 

where competltmn takes place and  den-g the supphers and the associated supphes that actuslly or 

potem* could compete wth one another to supply customers m these relevant markets tfpnces were 

to nse by a small but sqpdicant amount The subsbtutes avdable mclude supplies from geographdly 

drspersed h d  pmes as well as owqpmmibon Ihe relevant product markets of mterest here all mvolve 

the sate of electricity produced by compettng owners of generabng fadties In pmap1e, the relevant 

product market should be defined by aggregaimg products that are close but not necesady perf" 

subsbtutes for one another mto the same product market and mcludmg products that are not good 

subsmtes for one another m separate relevant product markets If there were clear gaps m the cham of 

substmtes sep-g groups of close substxtutes fiom one another, the task of d e h n g  relevant product 

markets would be easy Unfortunately, thrs happy cucumstance rarely emerges m practxce 

The d e w o n  of the relevant product markets of Interest m evaluabng market power m wholesale 

power markets will depend on a variety of pwcal, economc and mslztmonal attributes that are paradar 

to electnaty and the way the rndustry ~s structured and regulated As a result, under prevadmg Wtuhonal 

anangemem, ~t wdI not generally be appropnate slmply to define "electnaty" or "generatug capacxty" as 

the relevant product market. Nor wdi ~t necessaniy make sense to calculate "market shares" and seller 

Concenmon mas sunply by addxng up all of the gene-g capaclty and associated energy m an area and 

asslgnmg them to the fb that control the associated capaclty and energy Some of ths cqauty and 

energy may compete on the supply side m the relevant market. Some may compete on the demand side 

(for vemcally mtegrated firms), actmg as compehhve subshtutes for those d b e s  that are buyers h e r  

than sellers m wholesale markets And some may not compete at all m term relevant product markets 

because of pmemtmg regulatory or contractual comrmtments or the economc attributes of parhcuiar 
supply technologes Moreover, some of the relevant mtunonal factors may change over tune and the 

defimbon of the relevant product maricets andlor who competes m them may change as well. For example 

m the Independent System Operator/Poolco model proposed m Cahfoma, the tnubboaal dstmmon 

between fum and non-hn capaclty transmom and energy transzmons would no longer exist PfiysrcaI 

trades and financial contracts of c e m  h d s  wodd be separated rather than bundled together F-, 

tmmQon arrangements for e m m g  generag  capacity could &fed the behawor of rncumbent suppbers 

m the market 



Among the factors that must be taken mto account to define the relevant market, the assoaated - 
supphers who compete m rt, and theu respectwe s~gnrficance as compebbve forces are 

a Ubhbes enter lnto a wtde array of contrachd arrangements for purchases of electnclty at 

wholesale. The transacttons range from hourly non-firm energy transacttons to firm capaaty and 

energy contracts that last twenty years or more Indeed, there n a conhnuum of contracts that 

vanes by dumbon, h e s s ,  and pnce adj~stment provlslons Moreover, as the electnc d t y  

urdustry n structured today - bult around over I40 control areas and an assocrated "capac~ty 

capabfitylrespons~bhty" p d g m  -- firm and non-firm energy transact~ons typically play a 

Werent role fiom firm capaclv or capaclty and energy transact~ons A uthty must have e~ther 

owned capacity or capaclty under contract to meet ~ts c a p a b h t y r p o b  Energy contracts 

cannot be used to meet capacrty requrements and "gammgn that endeavors to do so necessarily 

mvolves rndclent fiee ndmg on d b e s  wth control area respons~bdxbes and ultmately threatens 

relxabihty Further, short term capaclty transacbons play a merent  role Erom long tenn capaaty 

transdons F m  and non-firm energy transactrons are typically good subsbtutes for one another 

and are used by d b e s  as subsbtutes for m g  thelr own generatmg plants or c a h g  on energy 

avarlable m common wth capactty contracts Short term capacity contracts that are used to meet 

a utd~ty's capabhty/responsrbhty at any gven pomt tn tune often make ~t possible for a utd~ty 

temporady to turn off a g e n e r a g  mt or even rebre a g e n e m g  mgt rntt IS costly to and 

may make it possible to defer acqrusibon of adhbonal long tenn capaaty resources They may 

also be good subst~tutes for short tenn energy transactions, especially when there n excess capaclty 

m a region Longer term capaaty transamoris have typrcally been used as a submtute for buxidmg 

or talung an ownershp mterest m rncremental generatmg facrltbes requued to meet a uthty's 

capab&ty/respons~brl~ty cntena In general, energy contracts of varylng durattons are good 

subshtutes for one another and capmty contracts of varpg durabons are good subsbtutes for one 

another Subsbtution poss~bfities declrne as the drfference m the d w o n  of the conlmtud 

c o m m e n t s  Increases and as the ilexlbl11ty of associated p n m g  promons decreases As the 

dumbon of contractual wrnrmtments grows, sales fiom new capaclty are likely to become a good 

subsbtute for sales from exmng capacrty 



T ~ I S  suggests that under prevadmg mtubonal arrangements there are at least three relevant 

product markets are &ely to be worth consldemg - a short term energy and capauty market 

(up to two years or so), a medium term capauty conlract market mvolvxng capaaty and associated 
- 

energy sales h m  "excess capaaty" from mslmg fzhbes  (two to five years or so)", and a long 

term capacay market where sales h m  new o p a ~ t y  and lang term cantracts for sales fiom cxasbng 

c a p e  compete. For the reasons already d s u s d ,  lhe p-on should be that market power 

E not a problem m the latter market so that the analysis of wmpet~bon and market power can focus 

on the first two product markets ~denldied above Thrs approach seems broadly cowstent w~th 

the Comrmss~on's current approach to d e h g  relevant products, though not necessarily wth ~ t s  

approach for ~denbijmg the competmg supphers m the market or then compebhve s~@cance 

b Under current mtubonal arrangements, the m v e  load customers of a d t y  have ht call 

on the generatmg f d b e s  that produce the cheapest energy at any parbcular polnt m tune 

Moreover, a ud~ty  cannot sell capacity it rehes on at a parbcular pomt m tune hMce If capacity 

n bemg used to meet a uthty's capabhty/responslbhty ~t cannot (or at least ~t should not) be sold 

to meet another ubl~ty's capabrltty/responslbrltty Thus, under prevadmg mtubonal arrangements 

what a verbally mtegrated uhl~ty has to put on the market IS the "res~dual" energy and capac~ty that 

n not already comrmtted pursuant to ~ t s  obhgiitton to serve ~ ts  m v e  load customers or prevlous 

long term wmrmtma to thud parhes It IS these resldual energy and capaclty sales opporiumbes 

that should generaiiy represent a suppher's compebave presexw m short and medtum term 

wholesale markets A large verbally mtegrated utd~ty H?th a lot of capac~ty ta serve rts m v e  load 

customers but lrttle capaclty or energy to sell to thxrd parhes may not be a slgnrficant compebbve 

force on the supply slde of the d e t  whde a small verhcally rntegrated ut&ty wth a lot of excess 

capacrty to sell may be a b ~ g  player m the market.16 Long term con- wrth mdependent 

'%use defirutlon of the tune h e  depends on lead tunes for the entry of new g e n e m g  capacity Into 
the relevant geographc market and the expected supply and demand balance m the relevant geographc 
market m the firture 

I6For th~s  reason I cannot agree wth the Comrmss~on's general conclus~on m Entergv that T h e  
dlstnbuQon of mtalled generabng capacity a a general mdlcator of a utd~ty's slze and, therefore, of ~ t s  
ability to domrnate electnclty supply m a regxon, Including the short-run market " Footnote 75 to t h ~ ~  
sentence, properiy quahfies ths conclus~o~ however, and a more consrstent wth my mews "Because this 
mhcator rncludes capaclty reqmred to serve natrve load, however, it overstates the amount of capac~ty a 



supphers or mcenbve regulatory mechantsrns (PBR) that spec@ maxunum pnces and mmxnurn 

supply obhgahons to serve retd customers can have d a r  ~mph-ons for speclfjYlg properly 

the capauiy that a a c t d y  avdabIe to compete m dotesale markets dunng a s p d c  tune frame 

c Watr some excepaons (e g , pumped storage) electrraty cannot be stored economrcally As a 

resutf energy and cap- lint mq be avdabIe to the wholesaIe market at one hour when demand 

ts low may not be avadable to the wholesale market when demand a hgh because rt ts already 

bemg used to wfl long-term regulatory and contractual comrmtments Thrs suggests that the 

relevant product markets may theoreucdy be fixher &aggregated based on tune of the day or 

year and assoaated suppIy and demand condmons (As &cussed presently, the relevant 

geographc market may also vary over bme due to vanmons m supply and demand condtbons ) 

However, it n W e I y  to be ather necessary or prachcal to define a large number of tune 

Werentnted product markets One reason n lhat demand and supply charactensacs are Uely to 

be simlar for broad grouprngs of hours dunng a year Also, f i e  electncrty cannot be easily 

stored, generators can reschedde muntenance downtunes m response to vanations ur rnarket 

pnces, a form of supply-sde subsbtutabhty Moreover, wmpebtron through finn energy contracts 

that cover sales over all hours of the year can constram pnces dmng %on-cornp&bvew hours 

F~nn energy contracts that Dve buyers flexlbrflty as to when they take the energy they have 

contracted for can provlde a part~cularly potent constramt 

d Economc mstitutrons may change m the future and ttus m turn may alter the way electnary ~s 

traded For example, m the England and Wales pool-based system there ts no meam@ 

dmnchon between "finnu and %on-firm" physxcal transamom or between "energy" and "capauty" 

tmsachons. Rather, physcal sales and purchases of power through the pool each 30 mwrtes have 

been separated ftom Gnanual contracts that ailow firms to hedge pnce voWly, lock m fixed 

pnces for a specdied penod of m e ,  or maire pnces conhngent on how much tfie customer 

consumes ?he potenbal suppkers of these financxaI contracts can be generators, unaffirtated 

retaaiers and/or a vanety of financial lntermed~anes The sssouated market for these finana?rl 

contracts should be very compemve Nor u there contract path wheehg m the EnglmdlWales 

d t y  can wthhold or offer m the short-run bulk power marIetm Entergy Serwces, I'nc 58 FERC 161,234 
at 61,758 



pool All b y e s  and sellers have access to an mtegmted network and make physlcd purchases and 

sales to and fiom a common pool of all g e n e m g  resources m h g  sales over the network 

w ~ o r r t  the need for speufic contract wfreehg paths There IS no capab&ty/respons~bhty placed 

on dmiiuhon cbmpames as m the U S or on retad customers that have hect  access to the pool. 

They can buy as much electnclty as they kke at any parhcular pornt m tune as long as they are 

&g to pay the market pnce at that mne, wh~ch could be qute hxgh when supplres are ~ght 

Thus, for purposes of evaluatmg homntal market power assocrated wth the physlcal supply of 
useful electnc energy to customers, the relevant product m the Englanwdes pool a sunply 

"energy" avdable m the pool perhaps meren~ated by tune to reflect vana!~ons m transrmsslon 

constrants (see the dmusslon of relevant geographxc markets below) Moreover, experience m 

the E n w a l e s  pool suggests that the capacrty that sets the pnce m the market a the rmd-ment 

order fossll capaaty Father than the low xnargmal cost nuclear capacsty or the l owas t  energy that 

comes over constrsuned txes w~th France and Scotland l7 T ~ I S  m turn suggests that m a market 

enmnment such as the one that eusis m England and Wales it may be more appropriate to focus 

attenbon on the supply attributes of the capauty that ~s reasonably kkely to be competmg to set the 

pnce m the market rather than focuslng on total capacity and energy avadable to the market" 

The Comnumon's current procedures for de fwg the relevant genemon product markets for the 

purposes of evaluattng market-based pncrng proposals reflects many of these cons~dernons '' In 

'%chard Green and Davld Newbery, "Cornpennon m the Bnwh Electnctty Spot Markef" Journal of 
Pohtxcd Economy, 929,1992 and Davld Newbery, "Power Markets and Market Power," mrmeo, Apd 1, 
1995 

"A fidl assessmat of market power m a pool-based system should wns~der the effects of the market 
for contmls for Merences and related fhmual mtmments as well. To the extent that generators an also 
part~ctpants m the markets for these heterogeneous financial mstruments, compebtxon to wnte financial 
contraas wlfh customers may serve to undexnune ohgopoly behawor m the pool. Ttus a because 
"cheatmgn on an ohgopoly pnce w d  be harder to detect or punxsh rn a heterogeneous f inan4  contracts 
market and, therefore, more Uely to promote competxtion Generators may partxclpate m the financial 
contraas market m a vanety of different ways 

'Plhe bcuss~on that follows IS my sunple mterpretabon of Comrmssion pohcies as they have evolved 
m Publrc Semce of Colorado, 58 161,322, Entergy Sen~ces, lnc , 58 FERC 761,234, Publrc Semce 
Company of Idlam, 5 1 FERC 161,367, and Kansas City Power & Lzght Company, 67 FERC ?61,183 

/ 



par&&, rt reflects: a recogrzlbon that there are Merences between short term and long term transactions 

and that competxtron m short tenn markets comes pnmanly &om exrstrng capaclty that s surplus to the 

owner's m v e  load and long tenn con& c o m m e n t s  However, there re- some potend 

problems associated mth iden-g the capacity and energy avadable to compete m the market and m 
measuring the assoclsted cornpenfive sipficant of competmg supphers of energy For exampie, m 

Eirtergy, the adyss  of market power m short run markets rehed m part on "market shares" calculated for 

the totai mstaIled generabng capacxty m the relevant geographc market and m part on "market sharesa for 

surplus generating capacxty The resuitmg market shares could be rmsleadmg m some mcumstmces 

Assume, for example, that half of the verhcally mtegrated supphers m the relevant market are generally 

sellers of short term energy and capaclty and half of the verbcally mtegrated supphen m the market are 

generally bqen of short term power m the wholesale market. Calculmg market shares for all vertdly 

rntegrated Wes m a rdevant geographc market and treamg them all as lf thcy are competmg supphers 

s e h g  to sbll other buyers would not make good sense tn th~s  case 2o A large ut&ty may have a lot of 

cap- because rt serves a Iarge d load, but rt could easdy be a buyer d e r  than a s d e r  ur wholesale 

markets It's share of the generatmg capacity would tell us nothmg about its a b h v  to exercxse market 

power as a seller, but a lot about the ablllty of other sellers to charge ig as a buyer, excesswe pnces As 

a general matter, the Comrmssion should use mformahon about the economc and contractual sttnbufes 

of the generatmg capac~ty avalable m a region, and how it s used, to define market shares and 

concentrahon ratros that are r n m g f i d  ln&cla of seLIer market power 

Simlar complrcahons may emerge m mterpretxng "market shares" for surplus capaaty and 

assouawl short or m&um term finn power saies Assume that a geographc area has very htlle surplus 

capaaty overall and that the bulk of the capaaty needs of buyers are expected to be met wrth new capamty 

Indeed, assume that only one of the ten supphers m the market has any excess capaaty at all, By d e h ~ o n  

tius supplrer fias 100% of the "surplus capac~ty " However, this "market share" IS of no compchbvc 

s~gmficance if the sdier wrth the surplus capacity ~s compemg agamst supphers of new capauty 

Altemabvely, wnslder a market whch has a great deal of excess capaaiy, let's say 10,000 Mw, and that 

uncovered load IS expected to grow at only 1,000 Mw per year Assume that one suppber has control of 

%n the other hand, the fact that the buyers are also vertically mtegrated d t x e s  wrth capaclty they can 
run If wholesale pnces for energy nse suggests that thexr capacity does have potenndy rmportant 
competlnve s~gnrficance The problem n that slmple market share and concentration rabos may be 
especraly poor lndlc~a of market power m the electnc power mdustry because of vertxcal Internon and 
long term contractual and regulatory comtrnents 



5,000 Mw and five supphers each have control of 1,000 Mw of surplus capacrty Whde the large suppher 

may have 50% of the surplus capacrty, each of the other supphers can M y  meet ad&bonaI demand for 

capac~ty projected for the cormng year It a UdCely that the largest suppher could have my effect on 

compebbon by wthholdmg supphes from the market slnce each of ~ t s  cornpeators can fUy meet the 

relevant demand The 50% market share figure wdl vastly overstate the cornpeatwe sigdicance of the 

largest potenbal suppher 

F d y ,  the Comrmsslon has chosen to evaluate one potenaal way that market power can be 

exercised. That u, wuloieral market power that may be possessed by an appfrcant for market-based 

pncmg. However, as I &cussed above, a market may be charactenzed by srgm6cant collecnve market 

power whch would be very =cult to  dent@ by lookmg only at the market share of a smgle firm. Thus, 

rt would be worthwhiie for the Commmon to consrder a broader and more comprehensive andyss of the 

entue market when an m&vldual finn cannot meet that threshold or when there ~s a multilateral i ihg for 

market-based pnmg 

In hght of these constdemons, I beheve that the Comrmsslon shouid be receptwe to altername 

approaches to defirung the relevant product markets and measuring the cornpeatwe s~pficance of the 

supphers m them fithey better capture the nature of compebbon m these markets 

5 Relevant Geomauhc Marke~  

The second key step m evalllatlng cornpeQQve condrbons in bulk power markets IS to define the 

geographic expanse of the market m whch generators compete wth one another Generators located at 

Merent polntF should be aggregated together when customers do or could economcally turn to them as 

compeimg supphers for theu needs lfpnces were to nse by a s d  but s~gdicant amount. If transmtsslon 

were costless, there were no h e  losses, and there were no physrcal or msQtuhona1 comtmnts h h n g  

?ransamons between regions, the relevant geographc market would be the entne U S , Canada and parts 

of Mmco If& were the case we would not have to worxy about horizontal market power problems m 

generatton because there are so may supphers m the U S and Canada and no mcfiy1duaI suppher has more 

than a small &are of the generatmg capaclty avalable to compete to sell the relevant products 

Unfortunately, transmsron not free, h e  losses mcrease wth wee, and there are physlcd and 

mstitmonal comtmnts that h u t  trade between regons As a result, the relevant geographc markets used 

to evaluate short run market power wdl be s~pficantiy smaller than the entxe area encompassed by the 

U S and Canada 



?he p n m q  factors affectu~g the boundaries of the relevant geographc market are bansrmsslon 

cost; (mcludmg h e  losses), blndmg transrmssron constmmts that "separate" wholesale pnces m Merent 

geographc rtreas, and msb~~anal amgemem that may hchtate trade (e g. power poohg arrangements) 

or create barners to trade between supplrers 2' 

Evldence regardmg actual t r a d ~ ~ ~ g  pattern of the relevant products dunng the prespen access 

regune can pronde usefbl m f o m o n  for d e h g  the sma2iest reasonable relevant geographtc market. 

Altho* dl utihhes do not now have open access t ad&  m place, there has been extemve trade m energy 

and capaaty m wholesale markets for decades A good set of open access rules can ody help to expand 

the boundaries of the relevant geographc markep As a result, the defirutton of the relevant geographtc 

markets arformed pnmanly by hstoncal tradmg patterns will tend to lead to relevant geographc markets 

that are unrepresenave, Indeed generally too small, of what wdl emerge m an open access regune So, 

m adcimon to an examxmon of W n c a l  W g  pa#ems, ~t dl be us- to examme mfornmon that ch 

help to ~nform the Comrmsslon about how geographrc trading patterns are hkely to change m an open 

access regime Ad&~onal mfarrrmon that wdl be useful for d e k g  the relevant geograpluc market are 

data on transrmsaon costs and transmsion constraints, the response of wholesale pnces to demand and 

supply shocks m Werent areas? and the attributes of power poohg and rnultdateral coorrlmatron and 

transrmsslon arrangements that emerge as the open access regme evolves Overall, I expect that open 

access will expand the geographc expanse of mde and that relevant geographc markets defined based on 

pre-open access ambuts  wdl be too small for evaluahng properiy compeatxon and market power post- 

open access, other dungs equal 

"Neither pnce Merences between locattons nor s rmcant  transrmsnon costs ntcessaniy mply that 
the locmons are m Merent relevant markets Even If transpornon costs are lugh and pnces M e r  
s @ ~ ,  supply SO- m a hgh cost area may st~.U pronde bmdmg cornpetme constraints on pnces 
m a low cost area (and wee versa) If an mcrease m pnce m the low cost area IS unprofitable because ~t 
mduces a co-g supply mcrease m the hgh cost area If such "arbrtrage c o ~ t s "  are bmdmg, 
the locattons are la the same relevant geographxc market even If the dehvered pnces m the two Iocabons 
are sxgdic;nrtty d 6 i  Only when zhe arblmge consmts are not brndxng and pnces m the two areas 
do not respond together to supply and demand shocks would the two locat~ons be m separate relevant 
geographc markets See the dlscussron of ttus Issue m Pablo SpxlIer and CMHuang, "On the Extent of 
b e  Market. Wholesale Gasohe m the Northeastern U111ted States," The Jownal of Indusdfal EC4nomrcs, 
Volume XXXV? December 1986, page 13 1 

PThrs assumes that transrmssron semces art pnced properly 

=As discussed earher, neither transportaDon costs nor geogt-aphc pnce Merences necessarily lead to 
the conclusion that the assocrated locabons are m drfferent relevant geographc markets 



Because the -on of the trsnmussron gnd vanes wdely over tune, lhe reievant geographc 

market may vary over tune as well When demand IS relabvely low and transmss~on hes  are not M y  

Wed, the relevant geographc market can be very large, encompassing large regons of the COW 'Ihts 

n became m the absence of mnsmson constramts and wth low h e  losses, the arbitrage wnsiramts that 

operate to lmk pnces at i t i  lodxons on the gnd WIU be bmdmg over a wder geographc area When 

demand IS very hgh and tramms~on hes are c o m e &  the relevant geographc market may be much 

smaller because the tranrmrsslon cons tram^ can have the effect of 'separatmg* pnce formatron m Merent 

regons by ehnmtmg arbitrage opportumt~es when pnces nse at a parbcular I m o n  that IS m d e  of a 

constnut boundary The Comrmss~on's cment pohcy for d e h g  relevant geographc markets may be 

a use11 "rough and r e  approach for d e h g  market dormnance when a mgle apphcant for market- 

based pncmg aes a w n f o m g  open access & The Comrmssion cvamrnes the suppher altematwes 

available to each wholesale customers whtch IS mterconnected wth the apphcant ("ht a e f  uhhbcs) If 

the appl~cant has no open access tanffm place, the relevant geograpbc market ur h c h  these first ber 

u0Itbes can turn to aitematwes IS defined by the generaon supphers to wfrtch each of them IS &edy 

mtercomeeted This approach assumes either that no mterconnected uthty p ro~des  wheelrng semce to 

first Qer u ~ Q e s  to allow them to gam access to addit~onal genemon supphers or that the terms and 

condbons of transrmssion service that a avalable maLe such transact~ons uneconomcal The first 

assumptron wdl not be correct m an open access r e p e  and the second assurnpbon may not be comstent 

with the actual costs and constrmts associated wth transrmssion semce The associated market share 

calculabons also assume that all of the capacity or surplus capacrty avaxlable from these interconnected 

supphers are avadable to compete to serve the first ber utilihes However, assurmng that t h ~ ~  capaaty a 

potenbally avdable to compete, transrmssion constrmts may h t  its competiave srgnrficance On the 

other hand, even m the presence of an open access tan% current Comrmsslon pohcy assumes that a 

"second wheel" through m h e s  beyond the apphcant s either unavrulable or uneconomcd In sn open 

access world, buyers and sellers will have access to as many "wheels" as they are w h g  to pay for 

Moreover, changes-m transrmsslon pncmg, the development of RTGs, poohg and other mulldateral 

arrangements may facxhte econormcal trade over wder geographrc areas than would be conustent wth 

a ngd "one wheel" rule for d e h g  relevant geographc markets 

The approach that the C o m m o n  has taken to date to define relevant geographc markets and to 

evaluate d e t  dormnance m market-based pnclng cases IS farly slrnple, pragmat~c and does not appear 

to have led to results that have produced large numbers of complamts of abuse by the uthbes that have 



been qven market-based pnclng authority On the other hand, ~t IS clear that the approach to geographrc 

msrket defbbon that bas been used can lead to relevant geographc markets thar are erther too broad or 

too  arrow It can also lead to "market shares" that do not accurately reflect the cornpatwe slgdicance 

of m&vldual suppixers or the mtensxty of compemon m the market At the very least, I beheve that the 

Comrxnsson should allow partres to make use of the best data and anaiflcal techruques ava~lable to define 

relevant geographc markets more precxsely 

d. Ind~cla of Market Power: Overview 

There are a vanety of stnrctud and behamoral mdrcm that are generally usefid for m h g  

sr;sessments of h o n d  market power m the context of properly defined relevant product and geographc 

mark- and &e proper ldenttficatron of the suppkers and the wmpetnve supply capabxhhes that they have 

These mdxcra rnciude market share and seller concentmon rabos, entry conhbons, tradmg mtutrons, 

pnce -on, evldence of cooperame behawor or urulateral restnmons on output, pndrnargmd cost 

mas, and related behaworal dormahon As I have already &cussed, these 111dxcla are gene* ~ndvect 

and q e d e c t  measures of market power and cannot be plugged rnto a srmpIe formula drat yelds answers 

regardmg the presence or absence of market power wth mathematml preclslon 

SpecrficalIy, ~t IS wdely recogwed that market shares and seller concentration m o s  are only 

unperfect mdicla of the extent of market power m properly defined relevant markets Despite these 

unperfecfions, however, market shares and seller concentrabon rat~os can and are used produavely as 

nu td  screerung devlces to b g r u s h  firms and markets where there a a "low mk" of s~gmficant market 

power from firms and markets where tfiere may be a %gh nsk" of slgmficant market power, and therefore 

requue closer scrutmy Thus, market shares and seller concentmon ratros can be used producbveIy m a 

"two-step" market power evd-on process 

In the first step, the Cormusion would define the relevant markets, iden* the supphers and 

assoc~ated capwty and energy avdable or expected to be avzuiable to compete and then use a set of 

market share "screens" to ~~ firms and markets where there n a "low nsk" of srgm6cant market 

power from fiims and markets where there may be a "hgh nsk" of sl@cant market power berng 

exercrsed Frnns and markets that are de t emed  to be "low nsk" are then presumed to be ekg~ble for 

market based pnang wthout further arxalym Further revlew would only be fnggered by complmts and 

persuasive evldence, based on observattons dram fiom actual market behawor and performance m a 

market-based pncrng regme, that market power IS a senous problem. If the market share and seller 



concenmon ratxo screens mdxcate that firms or markets may be at %@I nsk" of creatmg sl@cant 

market power problems when market-based pnang a avarlable, a more detaded anafysls of market d c r a  

would take place before an ultunate declslon regardmg the avadabhty of market-based pnmg  IS made 

'l'b~~ a the basic approach taken m the Merger Gudehes and by the Department of J-ce m rts 

evalmon of d e m o n  of 011 ptpehes I suggest that the Commrsslon adopt t h ~ ~  type of screemng 

approach m its evaluahon of horizontal market power m an open access regune 

Impl-g tb approach r e q m  idenhfjng whch supphers and whch gmeratmg capaclty and 

associated outpa they control are properly m the relevant product and geographic markets As ciscussed 

d e r ,  cap- and wy associated energy that has a long term comrmtment to a -butor by o w n d p  

or contract and not available to compete m the relevant product market generay should be excluded from 

the market (ii both the denonmator and the numerator of the market share calculations) The Comrmsslon 

should conslder refinements m rts  present pohcy that allow these factors to be taken mto account. 

In add~t~on to exmmng lndrndual market shares to rnfer market dormnance, the Comrmrnion 

should also make use of the HerfindahI-Huschman Index for rneasunng seller concaraQon, 

because the HHI nerther exdudes d e r  supphers fiom consrderabon (as would, for example a four-firm 

concentratton ratlo) nor assumes tizit all suppkers place an eqmvalent compebtwe constmnt on the market 

wahout regard to sze (as would a slmple count of the number of competmg supphem) As I d ducuss 

further below, the Comrmsston's evaluabon of market-based pncrng requests should be based on an 

evalmon of both the s~pficance of market power m the market as a whole as well as the posslbhty that 

a mgle domnant firm has agndicant mdateraI market power This would lnvolve expandmg the approach 

presently u h h d  by the Comrmsslon wh~ch mvolves loolung only at the market shares of the firm seeking 

market-based pnclng authonty to xnclude a broader andysls of compeQQve con&bons m the mark& 

The Comrmss~on's current mew that entry xnto the new capacrty market IS suf6aentIy easy, that 

there are numerous supphers who can easrly enter to supply new capac~ty and, as a resulf thst rt IS 'no 

longer necessary to warmne generahon dormnance when consldenng market-based proposals for sales 

from new (as opposed to cmtmg) generahon wtsnx IS correct and should contrnue to be apphed m an 

U O ~ l  ~1peI1ne Deregulanon, Report of the U S Department of Just~ce, May 1986, pages 23-32 

w e  HHI a equal to the sum of the squared market shares of all of the suppl~ers m the relevant market. 
The HHI is 10,000 when there IS a pure monopoly and 2500 when there are 4 firms each wrth a 25% 
market share (25 x 25 x 4 = 2500) 

16Kanras City Power & tlght Company, 67 FERC 161,I 83 at page 61,557 



open access regme It IS consistent mth the ewdence from cornpmave biddmg programs and the 

opportumms for entry created by low gas pnces and technolog~cal changes that have led to smsller 

ccammdsupply maements and shorter lead hmes 

These artnbutes of the compemve markets for new capaaty also have a number of lmpkcahons 

for the s@cance ofshort tenn horizontal market power probhms assocrated wth whoIesale sales fiom 

erzsRng CapzrCrty %S wt& 

Fust, because of constmu& created by actual or poteatd entry, agdant opport~lhes to 

exerase short nm market power are most Uely to aast only when there rs sgdicant excess c a p e  rn 

the r e Z . m a r k e t ~  and the mar@ cost (measured over the appropnate tune penod) at a c h  demand 

and supply are balanced rs s~@mtly below the long run entry cost of new capam@ For example, m 

such a -on a monopolst could profitably set pnce slgndicantly above the short mu competlhve pnce 

unplred by the excess capacity avdable to the market as long as the resulting pnce ~s kept just below the 

competttwe long run entry cost pnce IS above compebbve levels only because ?he comp&tave pnce 

m the short run n below thls long run compebhve equbbnum level due to excess capacity Ths appears 

to be "the problemn m the pooI covenng England and Wdes wfirch has or@ two supphers settmg pnces 

m almost all hours ( See Newbery (1995), op at ) If there s no excess capaclty, the short run margrnat 

costs that balance supply and demand ( m e a d  over an appropnate tune penod) wdl be equal to the long 

nm entry cost If efforts to exercrse market power resulted m a si@can!ly hgher pnce it would Induce 

fhther e n q  and the pnce rncrease would be unprofitable to sustam Thus, even lf control over mstmg 

generabon ~s hghly concentrated, If there ~s ixttle excess capaclty m the relevant market, &e abhty 

profitably to m e  pnces above cornpetme levels for a s m e d  penod of bme wdl be comtmned by 

actual or potennal entry of new capaclty 

Second, under the cunent capab~l~ty/responsrb~I~ty parad~gm that the rndustry d e s  upon to 

mantarn rehbhty and guard agarnst free nding, supphers of new capmty may compete both w& each 

other and with longer term h n  capacity contracts fiom exlstmg cap- that zs surplus to I@ owner's 

needs In the presence of saasfactory transmrsslon access and pncmg arrangementS* market transactions 

that are otggneed around compbtwe biddmg for both long tenn contracts for sales from cwtmg capauty 

and new capaaty should be presumed to be adequately compehhve to allow market-based pnctng for long 

r'An mumbent monopolst could profitably set an even hrgher pnce If entry n slow or the mumum 
efficient scale of an entrant ~s hlgh and requres a slgmficant comrmtment of sunk costs Jean Tirole, pe 

Chapters 8 and 9 



term contracts for supphes fiom exstmg capatxty as well as f?om new capacity In general, the 

Commsson should operate under the presumpbon that capacity contracts wth durahons that exceed five 

years or so compete Hlth saIes &om new capacrty and that market power IS not a problem wth regard to 

such tnmacborrs Evidence regarding the o v e d  extent of excess capaaty m the market and I& expected 

durabon can help to refine further the extent of competxaon between capaaty contracis for sales from 

exmmg capaclty and new capaclty 

Thus, to the extent that homntal market power IS a problem m wholesale power markets m an 

open access regime, ~t IS Uely to be a transitory phenomenon that Hlll be of most m c e m  when there IS 

excess CaPaClty 

Appkcants for market-based pncmg for wfuch the market share and HHI screens mhcate there may 

be a %gh nskw of market power problems should then have the opportmty to perform fivther analyses 

of other structural and behaworal md~cra that are usel l  for properly lnterpretmg the compatxve 

s~gdicance of market share and concentratson mdrcra and to use tfus analysis to provrde a more detsuled 

assessment of cornpeatwe condrtxons m the relevant markets l h e  m&cra that the C o x n m ~ ~ ~ ~ o n  should 

conslder are outhed bnefly at the end of the next secbon of the paper 

MARKET SHARE AND CONCENTRATION SCREENING CRITERIA 

Accordmg to the two-step evalmon process I have proposed, once the relevant markets have been 

defmed and the vanous rnbcla of market power developed, ttus m f o m o n  must first be used to come 

to a judgement regarding whether the firms and markets at Issue are at "low nskw of havmg cxcesve 

market power so that market-based pncrng can proceed wthout further d y s s ,  or may be "htgh nsk" so 

tha~ further aFatysls of compebbve condmons E reqmred Let me first address two conceptual Issues and 

then suggest a set of numerical cntena for market share and concentrahon m&ua that can be used as a 

sunple struct-txrd "screen" for mabvg an mtnl deterrmnabon about whether or not bere IS adequate 

compebtxon m the market to proceed wth market-based pncmg. 

The most unportant dung to keep m mrnd m lhe qu-on that we are w g  to answer IS under what 

arcxmsbnces IS there "enough" compebbon to replace admutiatwe regulaon of pnces wth market- 

based pncmg? Tbe answer to thts qumon must reflect both the wnslderatron of market mperfkcbons 

tfiat can lead to departures from h e  attributes of a textbook compebbve market model and tfiat regulation 

a costly and nperfect as well. The potenbal social costs resultmg from the exercse of market power are 



we1 knowna However, regulators cannot reasonably expect that they can use theu control over pnces, - 

entry and em declsrons to repbcate pe r fdy  the results that would emerge m textbook, perfectly 

cornpewye markets. Pnce reguIatron m d l y  leads to pnce d~ortrons and dulls mcentrves for eECiuent 

opemmg and mvestment demons So, the Comrmssion should not conceptwh the chorce as bemg 

between costless, perfect regulaon and perfect compeutson Rather the choice should be thou@ of as 

bemg between two mperfii &monaI arrangements In deveiopmg cntena for dramg hes  between 

markets where there IS adequate competruon and those where there IS not adequate compet~tron the 

Comrmsslon should balance the costs of unperfect markets agaxnst the costs of unperfect -on and 

apply a reasonable "workable compeabon" standard 

In h s  regard, it a unportant to r e c o p e  that there are many mdustnes m the U S m wfuch 

mhvldual firms have hgh market shares and the aggregate level of seller c o n c a m o n  on a nattonal or 

I d  bass IS qute hgh compared, for example, to the market share and MII thresholds contarned m the 

Merger Gslldeknes Yet as a matter of pubhc poky we do not generdy subject the fimrs m such markets 

to pnce regulation Tlus IS because unperfect pnce regdabon IS Uely*to lead to worse results than 

imperfect competrbon unless the unperfectrons associated wlth parhcutar unregulated &ek are 

extremely costly fiom a soc~al perspemve It seems to me hat there shouId be some symmetry between 

ihe pubhc popokues that gude decrs~ons to regulate pnces m the first place and declnons to those 

pnces that takes account of the costs and unperfecbons of pnce regulaon In an open access regrme, the 

Comrmss~on should be wary of con~urng to regulate the pnces for compebtxve suppbes of generatron 

services when the relevant markets have structural and behaworal cha&mt~cs s~rmlar to those of markets 

m om economy that we do not typically subject to pnce reguiatron 

The Comrmsslon also mhcated that rt rs Interested m comments on whether it should mtertam 

apphcatxons for market-based pnclng for an entue market, just for ~ v r d u a l  firms or for both. Market 

power problems g e n d y  anse as a consequence of the nature of compe6bve lnteracbans between h n s  
aII of whtch behave as Imperfect cornpeaton (that IS, they are not pnce takers and do not ignore the 

Impacts of their output and pnclng decslons on market pnces as a whole) Thus, an appropriate analysxs 

would typically look a! the entue market and not just at lnd~vtdud h m  m the market. It rs also possrble 

that only one or two dowant  firms m a market exhrb~t unperfectly CompehtIve behmor (they ate not 

pnce takers and make output and pnmg decs~ons accordmgly) wfule the rernamg "firnge supphers" are 

=Prices that are too hgh, rnefficient o p e m g  and mvesaent declslons, etc 



pnce takers and act competmvely given tire pnce levels establtshed by the dormnsnt firm. Tius model of 

olrgopohsbc mteraction a most Uely to be a r d c  charactemibon of the workmgs of a real market 

when one or two firms have very large market shares and the r e m g  h n s  an each relamely small 

S U P P ~ ~  
As a result, I beireve that the Comrmss~on should e x m e  the structural m&aa for the entve 

market and not- for mdtvldual firms drat happen to be applymg for market-based pnang It should also 

eatertarn apphaons  for market-based pncrng both from m&vldual firms and for the market as a whole 

(all supphers) However, d would be u n w e  to wthhold market-based pncmg authority pendmg 

apphcar~ons from all of tfie firms m a market because dus could unduly delay the dlffuston of market-based 

Pnclng 
These comderatrons along WI& my evalmon of the empvlcal ewdence that relates market share 

and c o i i m o n  m&cia to market power,= leads me to conclude that the Comrmssion should adopt the 

follomg screens for dstqtdmg firms and markets wh~ch have a "low nsk" of signtficant market power 

from firms and markets where there may be a %gh nsL" of s~gmficant market power Market-based 

pnclng should be allowed m the "low-nsk" srtuattons and fiuther anafysls of compet&ve con&trons and 

rmbgahon strateges should be conducted for the potenad "hgh nsk" firms and markets The market 

structure screens I suggest are 

a A marker should be considered to be "low nsl" lf the Herfindahl-Huschrnan In&ces (HHI) 

calculated for properly defined relevant product and geographc markets and usrng generabng 

capacrty or energy that a actually amiable or hkely to be avdable to compete m the relevant 

markets are less than or equal to 2500 lhs IS the equvalent of four equd srzed firms This 

cntenon was used by the U S Depmen t  of J m c e  m rts 1986 report on deregulabon of od 

pipehes In markets where the HHIs are below thrs threshold, the presumptzon should be that 

"collecttve market power" IS not a problem Market-based pncrng would be available to all 

suppi~us m such a market, except for any mdrvxdual supphers whrch other s c r m g  cnteria (see 

(c) below) mdcate may be a hgh nsk of exercamg unrlrrteral market power 

%ee e g. H d o o k  ofIndtlstr1a1 Orgaruzunon, Volume 11, Chapter 16, R Schmalensee and R Wdhg, 
eds , North-Holland, 1989 

MO;l ~1~e11ne Deregulation, Report of the U S Department of Jusbce, May 1986, pages 23-32 



b An zndrnddfirm should be wmdered to be "low nsk" of exerclsrng lrmlateral market power 

(ie possessrng "market dommancew or "rrmiateral rnarket power") dits market share m properly 

defmed relevant markets and usmg generabng capacity and energy that is actually avdable or 

likely to be &le to compete m the relevant market a less than or equal to 20% regmdless of 

the HHI for the relevant market Thxs market share cntenon, though not necemdy ihe relevant 

markets to whch rt IS appked, IS conastent wih the Comrmssron's current pohcles m market-based 

pncmg cases Thts cntenon provldes u safe harbor for hnns &ch are clearly not dormnant 

suppliers regardless of the overall structure of the market Thls approach a consxstent wth the 

FCC's irealment of interstate long dstance telephone camers other than AT&T 

c An &&finn should be wmdered to be low nsk" for exerclslng Mliateral market power 

$its market share m properly defined relevant markets and uslng genemug capac~ty and energy 

that a actualIy avdable or Uely to be avarlable to compete m the market a less than or qua1 to 

35% and the HHI m the relevant market IS less than or equal to 2500 Thxs cntenon promdes a 

threshold for closer examnabon of lrmlateral market power possessed by one or more supphers 

m markets that are othenwse structurally cornpemve T ~ E  cntenon would Increase the threshold 

market share presently used by the Comrmssion for market domxnance &om 20% to 35% fthe 

overall market n struaurally compebbve The 35% screemg threshold for llnJattral market 

power a sigruficantly below the market share threshold that a typically requued to demonstrate 

that a firm has monopoly power under Seaon 2 of the Sherman Act. 

These market share screens are Merent fiom those that appear m the Merger Grudehes I beheve 

dnt these Merews are qpropnate because the quesaon that the Merger Gudehes a seelang to answer 

IS dlfierent from the qumon the Comrmssion n seektng to answer h e n  rt consrdezs apphcatrons for 

market-based pncmg. rite Merger Gudelmes are generally apphed to horizontal mergers m markets whch 
are not reguIated The qumon  IS whether or not the proposed merger IS kkely to increase market power 

and lead to hlghu pnces Ne~ther the pre-merger rnarket nor the post-merger market a afkded by the 

unpcrfecbons assoeated wth pnce and entry regulatton The Cornrmssioq on the other hand, a askmg 

whether or not it a appropriate to replace costIy and burdensome pnce regulabon wrth market-based 

pnclng The e x p m o n  should be that even an unperfectly cornpebbve market wdl yleld some 

performance results that are supenor to those that emerge under regulmon Indeed, t h ~ ~  a the presumpbon 



upon whch our economtc system and the role of government m lt are based Accorhgly, I beheve that 

the numend market structm saeennrg cntena that I propose are appropnate for answering the qumon 

to h c h  the Comrmsslon rs seelang m e n  31 

This as the bas~c mew adopted by the Depiutment of Jmce m rts evatmon of 011 pipehe 

dereguhoa 

"When conmued ngulabon of an Industry ralher than a merger rs the m e ,  the benefits of 

preventmg aubcompebbve behawor, whch regulation presumably confers, must be weighed 

agarnst the duect and m&ct costs of reguimon (footnote omtted) As a matter of practtcal 

unpiemenmon, though, even the &ect costs of regulmon are =cult to measure They mciude 

resources both pubhc and pnvate, cornmtted to the detemmhon, rmplementahon, and 

marnmce  of tanfE; Indvect costs m the fom of resource rmsaUocation are much more  cult 

to appratse In the case of the unposslbhty of actually measuring the costs of reguhon, the 

Department Meves that an HHI of 2500 ~s a reasonable threshold above whch plpelmes should 

be presumed to reqrure conbnued reguiatxon (foolnote ~rmtted)"~ 

mere are some who wdl argue that the market share screens h t  I have proposed are too stringent. I 

After all, there are marry firm and markets m the U S economy whch have market shares andlor HHIs 

that exceed these values Yet we do not typ~cally subject them to pnce regulahon Indeed, under U S 

an~tnst law, monopoly power ltseIfls not dlegal To nm rnto trouble under Sechon 2 of the Sherman Act 

a h n  must both have monopoly power m the relevant market (or a dangerous probabhty of obtammg rt) 

and engage rn predatory or excluslonaq behawor that -tams or creates such monopoly power I 

Furthermore, the market shares that the courts generaIIy looked for to make a findmg that a h n  has 

monopoly power have gene* far exceeded the 35% market share (e g. 60% or more) that I have 

proposed as a screerung cntenon (I would expect, however, that after furtfier anatysls the Commtsslon 

"It should be noted as well that over the last decade there appear to have been numerous honzontai 
mergers that "fail" the HHT screens m the Merger Gwdelmes h c h  were not ulbmately Wenged by the 
Department of Jmce @OJ) Furbemore, the courts have rejected DOJ chdenges to horizontal mergers 

fir exceed the HHI screens m kght of other structural and behavror factors that suggest that the market 
share and HHI numbers are poor md~cators of market power m those spec& cucumstances 

=Oil Pipelme Deregulatron op czt at 29-30 



wdl ultmately determxne that some supphers whch have market shares that exceed the 35% step one 

market share screen do not m fact have si@cant enough udaterd market power to deny them market- 

based pnung authority m an o t h e m e  structurally wmpmbve markets) 

From this perspectwe, an alt-ve approach to the one that I have proposed would be to use 

"Section 2" cntena and ex post complamt procedures to govern the avadabdsty of market-based pnces m 

whoIesale power markets Under such an approach, the Commxssron mght grant market-based pncrng as 

long as a k n  has no more than say a 60% share of the relevant market and then rely on a compfatnt 

process to demonstrate that firms are engagxng m behawor that would be 11legaI under SecQon 2 of the 

Sherman Act" 

While I have some sympathy for tius approach, I cannot recommend it to the Comrmsslon at ths 

tune In unregulated markets, the sue drstnbutxon of finns at any par&cular pomt m tune reflects the 

o m o n  of market forces over many years F m  that obtam large shares of the relevant products have 

o h  done so as a result of provldrng supenor products or better servrce and hamg lower costs than have 

theu com~toxs .  Indeed, unless fums wth monopoly power engage m predatory or exclusionary behawor 

t h ~  IS the unphclt assumpbon that underhes U S antxtrust law slnce monopoly pnclng ltselfls not dlegal 

However, ~t would be very difficult to d e  the case that the enstmg size dstnbmon of electnc 

generaon supphers reflects the hstoncal results of market forces and that large supphers have become 

large because they have been more ficlent than lheu compebtors State regulatory pokcles whrch define 

retail s m c e  temtones, the hstoncal preference for verhcai mtegratron, and related regulatory factors have 

played a very lrnportant role m determnmg the present slze dlstnbmon of supphers of generatton 

Accordxngiy, when pnce @ens are &ed, I beheve that pohcymakers must be more concerned about 

excesslve pnces resultmg from the exerclse of market power than they wouId be m an m d u s l ~ ~  whose 

structure has not been so heady Influenced by regulatory pollcles rather than market forces 

?he market shan and HHI screens that I have proposed seem to me to be a reasonable compromrse 

between tfie standards thal are usexi to screen mergers and those that are used to unpose antttrust saacttons 

for monopolmtion whch gwe appropnate recognxbon to the costs of imperfect regulaon and the 

opportuIllty to rmbgate these costs by relylng more on market forces 

USmlarly, further andysls m step two may rndrcate that market-based pnung can go forward m 
markets wth an HHI that exceeds 2500 

q o t e ,  however, the monopoly pncmg rtselfls not illegal under the Sherman Act. 



POTENTIALLY "HIGH RISK" FIRMS AND MARKETS 

Flrms and markets that meet the market share and seller concentiahon screenrng cntena 

m u m d  above should be presumed to be rrt "low nskm of exercxsrng market power and market- based 

pncmg authority can be granted wthout further w n  3s Xfthe mQal s m g  process uslng market 

share and seller w n c e n ~ o n  m&aa suggest that there may be a %gh nska of stpiicant market power, 

then ihe two step process ?hat I have proposed reqwes the Cornrmsston to allow apphcants to attempt to 

show that other structural or behaworal attnbutes of the markets at m e  dm.msh the sl@c811ce that 

rmght o t h e m e  be attached to smple market share and concenmon values and demonstrate that there 

n more mtense compeanon than would be suggested by loolung only at these m&aa 

Relevant dormahon that could be mcluded m such an analysn would be the actual magmtudes 

of the market shares and HHI values and how much greater they are than the threshold values ident&d 

above, how sensttwe the market share and HHI values are to modest changes m the dehhon  of the 

rdevant product and geographc markets, the effects of mcenove r e w o n  mechansms and contractual 

arrangements on the mcenhves supphers have to exerclse market power by wthholdmg output, the 

attnbutes of trachg WutQons that govern wholesale trade, planned transrmssion expanstons that may 

&eve wnstmn!s and expand the geographc market, expected entry Into the market, and hect ewdence 

about the behawor of the firms m the market, m parhcular whether there xs endence that they are ( 

wthholdmg supphes that should be profitable to place on the market at prevahg pnces 

Apphcants should also be pemtted to present addl~onal endence on the drrect and m&ect costs 

unposed on soaety by c o n m u g  reguimon and to present a detaded analysis whch duectly balances the 

costs of mperfect regulabon a g a m  the costs of mperfect cornpeonon 

MITIGATION STRATEGIES 

The above analps wdl allow the Conmussion to d e t e m e  whether or not there xs adequate 
i 

competatxon to rely on the market, rather than cost-based regulabon, to deterrmne wholesafe electnc~ty 

pnces Ifthe C o m o n  determmes that there E not adequate compebtxon then the default xs to contmue 

sConsumers who bekeve that s~gdicant market power rernarns a problem desp~te meetmg these 
screerung cntena always have the o p p o m t y  to file complmts \nth the Comrmsslon However, rfthe 
scmnmg cntena are d e d ,  market-based pnmg should be granted and the burden of proof should s M  
to those who wish to complam that there are wlateral or multdateral market power problems Such 
complamts should be supported by evldence based on actual observaoons of behamor and performance 
m a market-based pncrng regme 



to regulate wholesale transat%ons as ~t does now However, I beheve that the Comrmfs~on should rnwte - 

u t h e s  to propose altermlwe %ght handed" reguiatory mechamsms as altematlve mtxgatton strategies that 

4 contmue to constra~~ supphers from chargmg pnces that are hgher than they wouId be under cost- 

based regdabon due to the ~serclse of market power wMe mamnmg opporhnubes for repkcatmg many 

of the be!& of flexible market-based pnang, Potend regulatory and other magaaon medrarusms tfrat 

d t r e s  rmght offer m response to a d e t e m o n  that there IS excessye market power m the market as 

a whole or assoc~ated wth partxcu1a.r k n s  mclude 

1 The use of pnce caps to spec@ a set of maxlmurn pnces or a n m ~ ~ ~ . ~ u m  average pnce 

calcuiated over some penod of tune (e g each year) The pnce cap could be set at a level that 

reflects the costs of the hrghest cost compeutors m the market (smce they would detemme 

equhbnum pnces m a competrtrve market) or, If lower, to a level equaI to the pnces that codd 

have been charged under cost-based reguiahon A11 supphers would have complete flextbhty to 

make power transmons at pnces below the cap A vanahon on th approach has been used m 

the WSPP Pnce caps may be an especlalIy usefui strategy m t h ~ ~  mdustry because of the 

condrtrons of entry and the associated hkehhood that any market power problems are transitory 

2 Ifthe market power problem anses fiom the presence of one or two domrnant hs, pnce caps 

could be appked to the dormnant iirms and the other firms supplying electricity m the relevant 

markets could be dowed to rely solely on market-based pncmg wthout a cap Tlus IS the 

approach was taken by the FCC m ~ t s  regulatron of AT&Ts Interstate toll semces When the 

telephone md- was restructured, AT&T faced compebtion from MCI, Spnnt and a number of 

d e r  regional wmpetrtors m rnterstate toll markets However, AT&T 1111aally had a very huge 

share of the sales (70 - 80%) for many of these servlces The FCC created three bundles of 

interstate toll semces and reqwed AT&T to keep ~ts waghted average pnce for the swvlces 

w&m a cap wiuch changed over tune usrng a CPK-X+Z formulax As competiuon has expanded 

#CPI rs the consumer pnce mdex, X IS a producbvrty growth factor appked by the FCC and reflects 
pnrnanly hstoncal producbnty growth, and Z IS an aaustrnent for changes m regulated access charges 
p d  by long distance camers to the local exchange operators to connect caUs to the local exchanges they 
control Upper and lower bounds for pnce changes for mdrv~dual semces wthm each bundle were also 
apphed, although the rnecbmm gave AT&T sqyficant pnce fl subll~ty for m&wduai semces w t b  each 
bundle 



the pnce caps have been removed. The FCC cfid not regulate the pnces charged by nondomtnant 

Garners, &ch was every suppber except AT&T 

3 Incentxve regubon and contradud arrangements mg, be deslgned to rmbgate the mcefltIves 

dommant h have to exgclse market power In general these arrangemenk would be desrgned 

to make it m the fum's financla1 rnterest to supply a! least as much electnclty as it would h v e  

supphed under -on &om the f8chtIes that xt controls at a pnce that IS capped at a level that 

reflects the firm's regulated supply costs rills n the relevant cap because it defines what the pnces 
would have been under reguiaon If voluntary requests for market-based pnclng of wholesale i 

tmsmons by d b e s  leads to pnces that are less than ths level consumers wdl be better off and 

the supphes presumably expect to be better off as well or they wodd not have made the market- 

based pnclng proposal m the first place Such contracts would p e n a h  a h n  for produclng less 

than d would have under regulabon and rewards ~t for produclng more Such arrangements ensure 

that even dormant firms WLII mcrease the supphes they provlde to the market at market-based 

pnces and nungate thelr rncenave to exerclse market power by wthholdmg supphes fiom the 

market. The mhal vestmg contracts m the England and Wales Pool had these attributes, and 

sq@cant short term market power problems did not emerge there und these contracts began to - 

exp're 

4 Opportmbes may exst to make mvestments that wdl remove transrmssion comtmnts, expand I 

the relevant geographc markets, and reduce market shares and concentrabon ratros sSc~ently,  

glven other relevant structural and behavioral mdlc~q to reduce market power concerns and to 

proceed wth market-based pncrng 

5 Of course, u l h e s  should be perrmtted to mbgate honzontd market power m the relevant 

generabon markets by voluntarily sellmg off or s p w g  off enough generatmg capaaty to 

rndependent tfirrd parhes to bnng the relevant structural and bebiinoral m&aa wthm an acceptable 

range 

Iftbe apphcants for market-based pnclng who srhrbrt an unacceptable risk of exerclsmg s imcant  

market power and the Comrmsslon cannot come to an agreement on a sutable rmbgahon strategy then the 



default a contmued cost-based regdabon of wholesde power transachons usmg p r e v h g  regulatory 

procedures 

CONCLUSION 

The pnmary purpose for expandmg access to transrmsslon network under reasonable tenns and 

c m h o n s  a to support compebtwe wholesale power markets fiee fiom costIy and burdensome pnce and 

entry regdmon It would be dbxtunate If the Comrmsslon's efforts to expand access to transrmsslon 

servlce were not followed quickly by the removal or relawon of r e w o n s  g o v e m g  tfie pnces for 

wholesale power transmons Unlrke the electnc power sectors m wuntnes kke England h c h  had only 

one generahon suppher pnor to restructuring and p n v m o n ,  we have many d t t e s  and mdependent 

supphm provldrng genemon semces m all areas of the  count^^ They already compete aggress~vely m 

wholesale markets subject to Comnusslon regulaons that de  fact^ provlde for considerable pnce 

flexiihty W e  :t a certady necessary for the C o r n s i o n  to conslder homntal  market power m e s  

m an open access r e p e  as rt expands market-based pncrng for wholesale power transactrons, it shodd 

develop and apply reasonable cntena that recogme the broad supenonty of unregulated market allo~&on 

of resources compared to the allomon of resources that results fiom necessarily Imperfect regulabon The 

concepts and cntena &cussed m ths paper can and should be readlly rntegrated Hlth current Comrmssron 

cntena for grantmg market-based pncmg m a way that protects whoIesale customers from abuse whrfe 

expandmg raprdly market-based pnclng opportun~hes 
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Executive Summary 

The electrrcrty lndustrv In the U S today IS at a crossroads The restructunng debate gorng 
on m most regrons has made ~t clear that the tradltlonal model of vertically Integrated f m s  
s e m g  defined franche areas and regulated by state commrsslons may not be the pattern for 
the future The demands of large customers seelung h e c t  access to power markets, the entry 
of new partlcrpants, and proposed reforms of the regulatory process all slgnlfy a momentum 
for fundamental change m the organlzat~on of the Industry m s  paper addresses electnc~ty 
restructunng from the perspectlve of bulk power markets We focus attention on the 
orgamzatlon of electncay trade and the vanous ways rt has been and rmght be conducted 

Our approach concentrates on conceptual models and emplncal case studles not on speclfic 
proposals made bv parucular utlhtles or comrmsslons We revlew a large lrterature m 
economcs and power system engmeenng that 1s relevant to the major quesQons Our 
objectrve 1s to provlde conceptual background to Industry partrcrpants, e g uthty staff, 
regulatory staff, new entrants who are worlung on specrfic proposals Whde we formulate 
many questlons, we do not provrde definitive answers on most Issues We attempt to put the 
rndustry resuuctmg ddogue m a neutral settmg, translating the language of economsts for 
engmeers and vlce versa Towards h s  end we begln wrth a revrew of the basrc econormc 
lnsututrons In the U S bulk power markets and a summary of the engrneenng practrces that 
dormnate trade today 

Electnc~ty restructunng IS a worldwrde phenomenon Because of thrs, the experiences of 
other countnes may provrde some useful perspecnve for the U S debate We survey thrs 
experience 

The restructunng process m electnc~ty can be dv~ded Into three general elements Flrst, 
vertically Integrated firms are reorganized to separate generatlon from the transrmsslon and 
&smbuoon assets We call thrs functronal restructunng It Includes both dvestlture of 
generatlon and a re-onentatlon of the transrmssion functlon to facrlrtate mcreased 
competltlon Because the organlzatlon of the competltlve process can be so vaned, we refer 
to generatron competiQon as a separate stage Fmally, there has frequently been a pnvatrzatlon 
element assocrated w~th electnclty restructunng In most countnes outs~de of the U S , 
electncrty ~ndustry reform ongrnates from a sltuatlon of publlc ownershp 



Table ES-1 sumrnanzes the restructunng process m a number of countnes It shows both the 
varymng extent of lrnplementatlon and the substantially different starting point of the U S 
Because of pnvate ownershlp In the U S , functional restructuring IS hnked to stranded cost 
recovery Once the possibil~ty of expanded competition anses, private Investors need 
assurance of cost recovery for assets that would become economcally obsolete, lf they are 
gong to cooperate with such a translaon The cases of Span and Alberta (Canada), where 
private ownershlp has a long hstory, lnvolve recent funcuonal resmcturlng but h t e d  
competition to date 

Table ES-1 How You Proceed Depends Upon Where You Start 

I I 

Functional I  ene era ti on 1 
Country 1 Restructuring C~mpetltton I Prtvattzatron 

UK, Chiie, 1 I 

Argentina, I 
I * 

V~ctorta (Austrai~a) 
1 
I 
I 

1 
I I 

Norway I 

I 

I 

NSW (Austrai~a) I 
4 * 3  

I 

New Zealand I j - 
I I 

I I 
I ? I 

Ontarlo (Canada) b I 

I 

I 
I 

I u.s I I (  

I I I 

Spain, 
Alberta (Canada) 

I 
I -  

I I I 

Intematlonal restructunng expenence offers few major lessons for the US, because none of 
these sltuatlons lnvolves both the pervasive pnvate ownershp and the hghly fracbonated 
nature of the US electnclty Industry The importance of pnvate ownershp IS that it makes 
functional restructunng more complex than where government enterprises are involved 
exclusively Where restructunng mvolves wntlng down the value of uneconomc assets, 
governments accomplish h s  is more easdy than Ifpnvate investors must be compensated 
The large number of relauvely small ubhues m the US power network means that the 
forrnatlon of pools would also mvolve comphcated financial compensation procedures In 
Chlle, Argentma and the UK, a centraked pool operates the wholesale market, wlth all trade 



going through the pool These pooling instrtutrons were formed from pre-existmg nabonal 
ut&tres A bdateral tradmg reglme dormnates the Norwegian market, but rt depends upon an 
uncongested transmsion network, and 1s facditated by a pre-exlstrng framework of poolrng 
and marketmg mstrtubons Australian interstate tradlng expenments prormse greater market 
decentrallzatlon than the pool cases, made simpler by the presence of few market centers 

Constrmts may limt electricity restructunng Where technology involves envrronmental or 
economc extemalrues, such as hydro or nuclear generanon, there is hkely to be pubhc 
ownershp, because pnvate markets cannot easlIy mtemahze all of the associated externallQes 
These cases may pose potential barners to pnvatlzatlon In Norway, a compentrve regrme has 
not rncluded pnvanzauon of the generation, 98% of whch is hydro Other Important 
constrants rnclude the nature of local fuel markets and the strength of the transrmssion 
network Cornpetltlve electnc markets are fachtated by competitive fuel markets Where coal 
m e s  are vertically Integrated with generation plants, the competruve sltuaQon may be 
comphcated This sltuatron arises m Span Australia and Alberta In many countries, natural 
gas plays an unportant role fachtatmg competitron by bwemg the banners to entry Gas-fired 
combined cycle plants are relatrvely s~mple to burld and operate have low capital costs and 
very hgh thermal efficiency Where a well developed natural gas Infrastructure exrsts, 
competition WIII be more robust The transmssion network is the vehlcle through whch 
electnclty competitron occurs The stronger tlus network IS, the smaUer the hmtanons of 
network congesnon When the network is congested, markets are geographrcally separated, 
hmtrng competrtron 

Market Power Concerns Are Important 

We can &stuiguish three sources of market power m the elecmcity industry market 
concentraaon m generatron, vemcal rntegration that may h u t  access for competrtors, and the 
ability to block transrmssion pathways 

Market concentratron a the typrcal source of market power and will probably prove to be the 
most decsive factor m bulk power markets as well We show that forward contract markets 
tend LO arnehorate the effects of market concentranon, whle network congesnon Increases 
the level of market concentratron Our analys~ also suggests that a b t e d  amount of market 
power derived from concentranon is found to play a helpful role m mamtamng system 
rehabhty 

Perhaps the central question concermng the orgamzatlon of U S bulk power markets IS 
whether vertlcal re-organlzatlon of the entlre 1ndustr)l wdl be requrred We analyze vmous 
forms of market power engendered by collusron between the DrstCo and GenCo halves of 
vertrcally mtegrated firms Specifically, we &scuss the potenual for t h~s  collusron to rnhrbit 
entry by other GenCos and the possrbd~ty that an Independent System Operator (ISO) can 
control t h s  type of behav~or 



A particular lund of access llrmtatlon that IS pecullar to elecmclty IS the posslblllty for 
strategically located Gencos to block transmsslon access for other suppliers We ~llustrate 
how t h  can be acheved m an electnc network and observe that such practices seem to have 
occurred In other countries 

Ensuring "Open Access" Will Likely Requlre an Independent System Operator 

Achevmg open access m electnclty markets IS the objective of the FERC's Mega-NOPR We 
argue that FERC9s open access objectives s~mply cannot be met successfully w~thout the use 
of an ISO, and that even w~th one, the pre-detemned transmsslon pnces envlsloned by 
FERC impede the ~mplementahon of an efficient access rule 

Both major models of electricity competluon the bilateral and the spot-market approaches, 
rely on an Independent System Operator (ISO) to provlde non-lscnmnatory access FERC 
attempts to acheve non-lscmnatory access w~thout the benefit of an IS0 Open access 
must solve the problem of excess demand for transmsslon to preserve rellablllty, and the 
FERC's Mega-NOPR allows th~~ only through a predetemed tanff and non-pnce raoonmg 
Because of the complex~ues of transrmsslon, non-pr~ce ratlomg cannot be accomplished m 
a non-dscnmnatory fashon by an Interested party Thls leaves the predeterrmned tmff as 
the only tool for preventrng excess demand But for thls to be almost perfectly effectwe, as 
IS requlred by rehabhty, the tanffmust be so hlgh as to prevent even moderately efficient use 
of the gnd 

Summary of the Bilateral vs Spot Market Debate 

A few broad pnnclples have emerged kom recent debates and expenence both m the US and 
other markets These Include 

(1) a general agreement that pnce transparency IS desirable, 
(2) a broad (but not umversal) consensus that an independent system operator (ISO) 

IS necessary to fachtate Increased trade, 
(3) an Increased skeptlc~sm about vertlcal econormes, and 
(4) a consensus that market dstortlons should be mnlrmzed 

The two mam competmg market models, spot market pools versus bllaterd trade, would 
implement these principles dfferently Table ES-2 sumrnanzes the d~fferences 



Table ES-2 Market Model Summary 

Pool 61Iaterai 

IS0 Functlon Grid Merchant lnformatron Broker 

Prrce Transparency SRMC Index 

Vert~cal Economres less lmoortant more rmportant 

Contract Performance F~nancr~il Physrcal 

The IS0 funcuon involves a broader range of actions in the Pool model than m the bilateral 
model The reason 1s that the Pool IS0 is d~spatchlng the power system based on sellers' 
pnces, whereas the bdateral IS0 IS an information broker who facilitates the t r a h g  decisions 
of others The Merent conceptions of the IS0 are reflected in all of the other market model 
attributes in Table ES-2 

Pnce transparency fachtates compemion by mmng the value of power clear to parucipants 
but the notion means hfferent h n g s  m the two models because price forma~on dffers m 
each When the Gnd Merchant is the central cleannghouse the resulung pnces at any 
network node are the short-run marginal cost (SRMC) at that node Where no congesuon 
exlsts, there is effectrvely a single market clemng pnce for any given penod of ume In the 
Pool model, pnce vmance results from the ume differenuauon of SRMC, not from any 
varrance at a glven trme The brlateral trade model IS more compauble with pnce rndces, 
whch are typically denved from market dormation wlth mherently longer tlme honzons than 
hourly bids from generators used to estlmate SRMC in the Pool model These rndces are 
averages of many bilateral contract pnces The potenual biases m pnce reporting wrll also 
M e r  m each model In the Pool model, there is some arbrtranness in SRMC detemnatlon 
In the bilateral model, samplmg error may drstort pnce indices 

The question of vertlcal economes is quite unsettled Both compeutive models Inherently 
question the role of verucal econormes In neither case, however, IS it clear that dwestiture 
of generation wdl be requlred for unbiased funcuomng of bulk power trade There appears 
to be less emphasis on vertlcal economes m the Pool model, if only because of the 
lnteraatlonal precedents, where electricity restructunng along pool llnes has been 
accompmed by vemcal separation The bilateral model also seems more consistent wrth a 
vertical structure, because it is closer to current U S industry structure and pracuce The 
mcreasmg occurrence of uthty mergers may end up rasing market power questions m either 
of these models The trahuonal arguments for vertlcal economes m a monopoly structure 
may turn out to look llke access bamers in a competitive model 

Fmally, contract performance standards drffer in the two models Glven that the Pool IS0 is 
a Gnd Merchant through whom all physical transactlons clear, the only role for contracts is 
financial Indeed, a physical performance standard, where seller must physicdy dellver to 
buyer, is lncompatlble with the Gnd Merchant concept In the bilateral model, on the other 



hand, physlcal performance IS the essence of commercial relations It embodes the mutual 
comtmen t  of the partles to trade Physlcal performance as the cornerstone of a bdateral 
trade market may Impose some complexity on the ISO, but proponents argue that th~s  1s 
feaslble 

Future Research 

The FERC Mega-NOPR lays out the clear objective of achlevlng open access, but lt IS less 
persuasive on the means of achevms lt The major conceptual models of electrlclty 
cornpetloon are mncompa~ble with the (Mega-NOPR framework In a number of ways The 
cholces concerning the future orgmzatlon of bulk power markets w~ll be Influenced by a 
number of factors These Include the magrutude of the transactions costs Involved, the Impact 
on rehablhty of Increased competltlon, and the potential for abuse of market power Of all 
these usues, lt IS probably market power whch wdl be the most declslve If market power 
problems are found to be excessive, lt IS hkely that vemcd separation wlll be required 
Whether tfus turns out to be the case s the major structural uncertanty In bulk power markets 
m the U S 

XVI 



Introduction and Overview 

There IS a significant demand for increased elecmcity trade in the LJ S today The principal 
srns of thts demand are the recent appearances of electricrty marketers who hope to profit 
ftom trade opportumties and the demand for retal access by large ~ndustrial consumers The 
regulatorv response to these market developments at the federal level began wrth the Energy 
Pobcy Act of 1992 and contrnues with Federal Energy Regulatory Comss lon  (FERC) 
actions, the latest of wtuch IS the Mega-NOPR of March 1995 At the state level numerous 
imuatlves to expenment wrth retal access have been rniuated, the best publicized of whch 
IS the Cahforma Public Uuhues Cornrmssron (CPUC) Blue Book proposal of Apnl, 1994 
(CPUC 1994) All of ths  activity, m one way or another cails rnto question the current 
functroning of the bulk electncrty market Respondmg to the demand for Increased trade 
q h e s  major restructunng of the electnclty rndustrv It IS the purpose of t h s  concept paper 
to address the bulk power market issues rased in the debate about the organrzatron of the 
electricrty industry 

Increased electnclty trade means that the electncrty industry will become more compemlve, 
and hopefully more efficient A large part of the controversy over these developments 
lnvolves uncertmtles about the potenual magrutude of the efficiency gans, thelr ongin, and 
the pracacal feasib&ty of achrevmg them It IS entuely possrble that the pursuit of these garns 
may sacnfrce other benefits of the current structure The questions rased by restructuring, 
therefore, are quite fundamental In thls paper, we will attempt to formulate these questions 
as precisely as possible, and review the controversles that have been generated m the 
~scussrons to date Many of the other important Issues associated with restructunng, such 
as stranded cost compensaQon and the fate of soclal programs he outside the bounds of t h~s  
&scussion 

The paper IS organized m the following fasluon Chapter 2 reviews the basic econormc 
lnstitutlons m the electnclty Industry and formulates the problem of the opumal lndusvy 
structure as a trade-off between comgetiQon and coor&nauon Elecmcrty lnvolves managrng 
srgmficant techmcal constrmts, we surnmanze current engineemg pracuces used to address 
these constramts Chapter 3 addresses international expenence with elecmcity restructunng 
The forces dnwg restructunng are world wide, and there may be valuable lessons from the 
expenence of other countries Chapter 4 looks more closely at current practrces m the U S 
and focuses on sl,&cant decentralizmg forces that are operaung in the exlsung bulk power 
market These Include the role of non-utihty generatron, developments m the krection of 
greater pnce transparency m the wholesale market, and assessments of the rnsutuuons that 
currently organize electnclty trade In Chapters 5 and 6, we analyze proposals to increase 
competitron and assess the problems rased by a competlbve organizauon of bulk power 
markets Chapter 5 discusses various proposals to facllrtate increased trade m bulk power 
markets We contrast the market model organrzed around the concept of nodal spot pnces 
(usually Implemented m a pool), with vmous lunds of bilateral tradrng models In Chapter 



6 we address several key problems posed by the presence of market power We exarmne both 
tra&hond issues in market concentration and those specific elecmclty issues that may 
mtigate or exacerbate market power We also consider huts  on access associated with 
vertical Integration We conclude that an independent system operator (ISO) will be necessary 
for an effec~ve open access tradmg regme Chapter 7 &scusses transmssion capacity 
expansion and presents several ways to handle this issue in a compeutlve setung, includrng 
the poss~bility of allow~ng pnvate ~nvestment in new lines Conclus~ons and suggestrons for 
future research are presented in Chapter 8 



2 Economc Institutions and Engineering Practices: The Basics 

Ths  chapter reviews the baslc elements of buik power markets from the economc and 
engmeenng perspectives F~rst, we summarize the econormc l~terature on U S lnstltutlons 
that orgarme the b u p g  and selllng of electnc~ty We focus on that element of the economc 
hterature whlch addresses broad questions concermng the orgamzatron of electnclty markets 
rather than the substantially larger l~terature address~ng particular sub-markets We then 
descr~be the engmeemg practices used m the U S to produce and dehver electnc~ty Ths 
bcuss~on will estabhsh the general questions posed by the demand for Increased electnc~ty 
competition and trade, and characterize the t e c h c d  constraints affecmg the electnc~ty 
marketplace 

2.1 Economic Institutions 

Economsts have looked closely at many pmcular aspects of the U S electnc power 
mdustry, but there have been relatively few stuhes whch drectly address the op~mal  industry 
structure We survey a small number of these more general stud~es to hghhght the major 
lssues that are posed by restructurmg 

2 1 1 Markets for Power 

The book, Markets for Power, by Joskow and Schmalensee (1983) a the locus classzcus of 
electnclty deregula~on analys~s It was wntten before the wave of mternatronal 
experlmentatron w~th electnc~ty restructunng began, but it nonetheless reflects many of the 
basic lssues that neither theory nor expenence have resolved about the optlmal structure of 
the electnc~ty Industry Rather than recapitulate the spec~fic Industry models that Joskow and 
Schmalensee (JS) use to frame thex analys~s, ~t is more useful to ~dentlfy the main 
charactenstrcs of the Industry on whch they focus, to outhne the cntena they use to assess 
deregulation, and to revlew thelr pre&chons m l~ght of subsequent developments 

Accordmg to JS, mcreasmg compemon and trade III the electnc~ty Industry poses a trade-off 
between the potentlal effic~ency benefits (in both the short and long run), and the mcreased 
transactrons costs and the potential abuse of market power JS pay substanaal attention to 
the transachons costs associated w~th achevmg m a competltrve settlng those coordlnatlon 
economes, such as effic~ent Investment and &patch, that are currentlyaccomplished through 
allocations that are mtemal to the vemcally mtegrated u ~ h t y  Because many complex 
contlngencles must be taken mto account In a contractmg regme, there may be ng~dbes  and 
meffic~enc~es that result from these arrangements JS focus attentron on the key role played 
by transrmssron m the lntegratlon of supply and demand In any orgarmation of the ~ndustry 
G~ven the externahties mvolved in electnc networks, where actlons at one polnt have effects 



elsewhere, coordrnatlon economes currently acheved may be dfficult to duplicate m a 
competitive settmg Congestion m transrmssron networks may also confer substantial market 
power on generating compmes m a less regulated electricity industry JS make only the most 
approximate esamate of market concentraaon, but find that it is llkely to be a concern 

Many of these polnts have been conhned by subsequent experience We address all of them 
m one way or another m thrs studv Since jS onginal analysis, perhaps the man changes m 
the c b t e  of opmon concermng electncitv competition are (1) decreased confidence about 
Investment efficlencv under vemcal intezratlon and (2) increased confidence in dspatch 
coordmation among a larse number of lndependent entities The first factor is due both to the 
fadures of the nuclear power ~ndustry and the emergence of an rndependent power ~ndustry 
based largely on hghly efficrent gas-fired combmed cycle generation The second factor is due 
to the enormous productivity garns in computation and control technology 

The crucial role of the transrmsslon system and the dfficulaes associated with provrding - 

transrmssion access re- the most important themes in the dralogue about the organlzatron 
of elecmcity trade These subjects have begun to attract the interest of economc theorists 

2 1 2 Oparnal Indust9 Structure 

Recent economc theory on the problem of optlmal industry structure poses the issues as a 
regulatory choice In this formulatlon, the regulator both chooses an industry structure and 
then enforces those rules or incentlve schemes that are made necessary by the instltutronal 
k w o r k  W e  ths IS a somewhat expansive vlew of the powers that any actual regulatory 
body may have, it allows a comprehensive treatment In t b s  section, we &scuss briefly two 
recent stuhes that use thls approach in order to characterrze the problem formulatlon and to 
descnbe the lunds of results that are obtaned V~ckers (1995) gives a general account of the 
trade-offs involved m regulating monopoly versus allowmg competitive entry m vemcdly 
related markets Gilbert and Rlordan (1992) formulate the same general problem To obtan 
tractable models, these authors must abstract s i ~ c a n t l y  fi-om the detals of industry practlce 
and technology In the case where entry IS allowed, both sturfies focus attention on the 
dfficulties posed by the access problem The vertically integrated firm must provide access 
to competitors T ~ I S  s an mherently conflict-ndden role w~th  the potentlal for inefficiency or 
abuse of market power 

Both studies adopt the modem approach to regulatory issues, which emphasizes the 
fundamental information asymmetry faclng the regulator (Laffont and Tirole, 1993) Startmg - 

from thls premse, the papers rediscover the basic trade-off between a vemcally integrated 
structure and an industry structure whch allows for competiuon in the se,gnent where ~t IS 

feasible Vertical mtegrattlon offers econormes of scope across the upstream and downstream 
functions, but the informatron monopoly of the firm allows it to extract some rent from the 
regulator to acheve these econormes Allowing entry may sacnfice these vertlcal econormes, 

- 



but offers lower costs in the compeutive segment The loss of vertical economes shows up 
m the Vickers framework through excessive entrv Gilbert and Riordan emphasize the 
mefficient coordmatlon across the upstream and downstream functlons aue to the inabil~ty of 
elther the regulator or the disaggregatea Industry to operate the two functions efficiently on 
a separated basis 

2 1 3 Estrmatzng Verncal Ecoaomzes 

A central question m the restructuring aebate involves whether rt wdl be necessary (or 
desmble) to &vest the verticallv mtegrated fjnn of its generation assets to achieve a workably 
competitrve generation market and what the costs of such divestiture mght be Gwen the 
basic trade-off between vertical economes and ,oms from compeution, it is an important 

ernplncal question to develop some estlmate of the magmtudes of these effects Kaserrnan and 
Mayo (1991) address the issue of vemcd economes It IS qulte remarkable that these 
questions have been largely ~gnored in recent ~ol icy  discuss~ons 

Kaserrnan and Mayo (KM) formulate the problem by estlmatmg cost functlons for a sample 
of e1ecmc utrlrtles, relying on accounting data adjusted where possible to reflect econormc 
costs rather than regulatory convennons KM esumate a cost funcnon for 198 1 data, on a 
sample of 74 mvestor-owned uthties operatmg only m the electncity buslness The argument 
for excludmg fkms operatmg In either the gas or water business along with electncity is that 
accounting allocations between these other businesses may introduce noise The choice of 
1981 data 1s based on the percepnon that earlier penods would be confounded by d~s- 
equllibnum effects of rapid demand and input pnce changes The sample Includes 50 firms 
operatmg In both generauon and distnbunon, 10 only m generation, and 14 only m 
dstnbunon The charactenzanon of vertrcal econormes lnvolves testlng whether firms that 
operate m both the generauon and drstnbution segments have lower costs, all other h g s  
equal, than firms whch operate in only one of these segments 

The stanstical model that KM use (with several vanations on the basic functional form) has 
the follow~ng general structure 

TC = a,  + a,GEiV + a,DIST + ~,GEN' + ~ , D I S T ~  + a,GEN DIST - b X (1) 

The dependent vanable TC s the total dollar cost of elecmclty sales GEN and DIST are the 
physical volumes of generauon and &stnbutlon respect~vely X represents a set of "controY7 
variables whch are composed of vanous uulity charactenstlcs These Include fuel mix, labor 
costs, capital costs, customer muc regional charactenstlcs and wholesale tradng 
arrangements The point of mcludmg these control vanables IS to "hold other thmgs 
constant " There inclusion prevents the vanables of interest, GEN and DIST, from piclung 
uo extraneous effects and allows us to state that "other thmgs held constant", GEN and DIST 
have a certan affect on TC 



The varlable of central Interest in ths  model is the "mteraction variable GEN DIST The 
coefficient on thrs vanable answers the quesuon Does a fm wlrh both generatlon and 
distnbu~on produce more cheaply than a fm with just one or the other? If a firrn has just 
one or the other, t h s  vanable is zero wide ~f it has both ~t 1s positive Thus if a, < 0, the 
vertically ~ntegrated firm has been shown to have a iower cost than the separated firrn 

The first four vanables model the basic production process The first two variables (GEN and 
DIST) model the fact that total cost increases roughly in proportion to the finn's size The 
second two vanables (GEN' and DIST') moael the fact that marginal costs are Increasing as 
output expands fn aU of the models tested, the coefficients a,-a, are poslfive and sign~ficant 
This indicates that mxgmal cost IS posltive and increasmg, which IS not unexpected but 
whch does contrahct the assumptlon of a natural monopoly m generatlon ' But, like X, these 
vanables only play a supporting role They are Included to plck up the bas~c properues of the 
product~on process just descnbed and thereby keeping the lnteracuon term free of 
contammation with these af5ects Most lmportantly the coefficient a, on the interaction term 
between generatron and distnbutlon is negatlve and sigruficant at the 0 01 level m every 
model, whch Indicates the presence of cost complementarraes between the vertical stages 
Ths result IS the pnnclpal basis for findng econormes of vemcal integration ' 
Interpreting the statlsucal results, KM conclude that for a vertically integrated fum operating 
at the sample mean of generanon and btnbutlon (9,000 GWh and 7,200 GWh respectively), 
the costs of verucd disintegrat~on are about 12% more than those of vemcally Integrated 
production One key question IS whether these results would stand up to further exarmnatlon 
As prev~ously noted, the data are old (1981) and ~t is unclear $ more recent data would 
change the results significantly Perhaps more lmportantly, the KM study provides no clear 
m&cation regardmg the source of these vertical economes If these effects are large, ~t would 
be important to understand more completely where they onglnate 

The pohcy mpbcations of these results are significant The KM study strongly suggests that 
competluve restructuring may impose costs on electnclty consumers If the vertlcal 
economes are lost due to ~ncreased compemion, then there should be efficiency gains of at 
least comparable magrutude In order for the change to be worthwhle Alternatively, ~t may 
be desxable to retam the vertlcal structure, Ifpossible, whde enhancing competitive processes 
(see Chapter 6 for more detaded discuss~on) 

I The assumptlon of a natural monopoly for dlstnbutlon does not reiy on economles of scale as measured by the 
total amount of power sold but rather as measured by the amount of eiectncity sold per geograph~c area That 
hypothesis has not been tested Note however that both of these results run counter to the notlon that mergers 
are economlc These results lndlcate that the recent merger trend may have more to do w~th market power than 
wlth economles of scale 

2 It IS also lnterestlng that no other vanables show up as statlstlcaliy s~gnlficant wrth any consistency across the 
vanous alternate model spec~ficat~ons 



2 2 Eng~neerlng Practrce 

In t h s  section we descnbe the typical engineenng practices that charactenze the operation 
of the bulk power markets m the U S today IGstoncaIlv ths  actlvlty has not been orgamzed 
with commercial purposes I e , trade as the predomant objective Reliabll~ty Issues, broadly 
construed, are the major cons~deratlon m enpeering pracoce, p ~ c u l a r l y  m the relations 
among utllrtles Economc factors however are ~ I S O  signrficant determrnants of engineenng 
practlce Uditles seek to rmnrmze costs w ~ t h n  a framework of reliable operauon One way 
to thlnk about the restructuring of bulk power markets IS that ~t represents a slxft m the 
balance between traltlonal rel~abllrty practlces and economc objecuves Most of the 
rehabhty convenuons adopted in the power industry arose out of informal practlce, and not 
as an expllclt optlrmzation of reliabil~tv balue - To understand how these pracoces may be 
adjusted to allow for more commercial acuvitv we need to charactenze current procedures 

Reglonal rehabihty counc~ls were established in the U S followm,o the Northeast blackout of 
1965 to coordnate the rehabllity practlces of uubhes so that major disturbances could be 
avolded or thelr impact rmrllrmzed m the future The rel~ablhty counclls are voluntary 
orgaruzatlons whch engage m essenually two Merent hnds of actrvmes Flrst, they establish 
rrun.unum standards for operatlng procedures mcludmg Issues such as the appropriate level 
of operatlng reserves, whch includes both "spimng" and fast-start reserves Reporung the 
performance of utdmes wah regard to meetmg quality of service standards also comes under 
the area of operatlng standards One important servlce standard IS area control error (ACE) 
ACE measures the dev~ation between net power flow m or out of a ut111ty control area and 
the net scheduled flow The Natlonal Electnc Rehabhty Councd (NERC), the umbrella 
organlzaaon of alI the regional rellablllty counc~ls, requlres that ACE be computed at least 
once every four seconds hhnmzmg ACE s important for rnamtmg the standard frequency 
(60 cycles per second) of power supply By encouragmg utlIities to meet the ACE standard 
the rehabihty councils are 11mtmg the extent to whch one company 1s "learung" on the gnd 
to support network standards, rather than meetmg these obligauons themselves 

The rehabhty councds also engage m transrmsslon plannlng actrvities, because these almost 
always have a reglonal aspect to them The rehabhty councils have evolved into an 
arrangement of more or less permanent study groups that typically delegate to specla1 
subgroups the task of examining the reglonal and interreg~onal implicauons of proposed new 
trarrsrmssion projects (Fltzgerald and Hemplull 1993) An example of the results of these 
studes IS the recently completed hne ratlngs study for the new Mead-Adelanto-Phoen~x 500 

7 
One example of the changing environment IS the formuiatron of generanon planning reserve targets on an 
economic basis as In Southern Company Services (1 991) 



kV transrmssion project scheduled to enter servlce m December, 1995 Llne raungs are limts 
to the level of power flow that operators agree to =tan so that potentlal reliab~lity impacts 
on the interconnected system are acceptable Lee et aZ (1995) describes the results of the 
study process lealng to estabhshng the l ~ n e  ratlng for this project 

More recently, the reliabllrty councils have gotten ~nvolved m pnclng issues that mvolve 
network externallties In electr~c transmission networks, actlons m one locatlon frequently 
have effects elsewhere When the Iocatlons involved are under d~fferent ownershp these 
interactions are economc externalit~es BaIlck and Kahn (1993b) glve several slmple 
examples of these m a plimmng context In the operatmg context, the most common network 
external~ty is loop flow (someumes called "parallel flow' ) 

F~gure 1, from Mlstr (1992), ~llustrates the phenomenon In ths  figure, a hypothetlcal 100 
MW transactlon IS being slrnulated from PSI (now CINergy) to the eastern portion of the 
Pennsylvarua New Jersey Maryland Interconnecuon (PJM) As this figure shows the amount 
of power flowmg over the assumed "contract path " from PSI to PJM, is only 50-75% of the 
100 MW total The rest flows on the systems of other utlhues, not involved in the transactlon 
Thrs loop flow phenomenon IS common both m the eastern and western U S Utrhties in both 
regions, through the relrabllity counc~ls, and m speclal groups are attempung to develop 
compensation mechanisms to deal w~th th~s  problem Examples include the Western System 
Coorchnating Council (WSCC 1994) coordinated phase slufter agreement filed w~th FERC 
and the Genera Agreement on Parallel Paths (GAPP) organ~zed among utilihes In the eastern 
Interconnected gnd These examples represent the first time that explicitly economc issues 
have been addressed by the reliab~lity counc~ls 



F~gure 1 Transfer Response 100 MW PSI to E PJM (1991 Summer Condlt~ons) 

- Parallel Path Flows 

2 2 2 Operat~onal Procedures at the Ut~hty Level 

Electnc uthbes can be separated Into those whch phys~cdly control then own resources, and 
those whch delegate that task to a larger reg~onal ne~ghbor Of the nearly 3,000 electnc 
uthtles m the U S only about 160 operate  the^ own control areas (FERC 1989, p 1 1) ' f i s  
number of control areas is large by the standards of other countries, slnce ~t ~mplies that the 
average amount of capaclty controlled is about 4,000 MW The control func~on can be 
separated rnto three broad categories (1) unit comrmtrnent, (2) transacuons schedulmg, and 
(3) secunty constramed hspatch Thrs typology is not the only way to conceptualize the 

4 There can be some arnb~gulty In the use of the term 'control area In some cases ~t may be used to denote less 
than the complete set of funct~ons described In this secuon We have made no Independent assessment of the 
assernon clted regard~ng the number of control areas 



control Eunct~on (see Krrby et a1 1995) for a more drsaggregated vlew), but ~t will suffice for 
the purposes of thrs d~scusslon We bneflv descnbe each of these activltles 

Unrt cornrnznnent refers to the operator s dec~s~on regardmg the chorce of generating unrts 
to turn on and off T h ~ s  decrsion IS usually made weekly although In some cases ~t may be 
more frequent Because there are slgnlficant thermal lags h t m g  the responsiveness of 
generatrng unrts the start-up and shut-down schedule must be planned In advance The 
factors aectmg the detematron of the optlmal schedule Include the forecast loads over the 
tune honzon, the avadabhty of umts and the operatronal constrants on those unlts The unit 
constrats include rmnlmum operatlng capaclty, mnrmum up trme and down tlme, ramplng 
l~rmts, and fuel llrmts Using ths lnformatlon the utrl~ty typically runs a computer program 
to decrde what c o m t m e n t  schedule wlll rmnrrmze total costs There 15 a great vanety of 
algorithms avalable to solve ths  problem (Sheble and Fahd 1994) A good conceptual r^ 

lscussron wrth simple illustrative examples IS grven m Stoll(1989, pp 410-419) 

Flgure 2 shows the unrt comtmen t  for Southern Califomla Edrson durrng a summer week 
m the md-1980s Ths  figure shows only the utility's oil and gas unlts which serve the 
rntermelate and peakrng segment operaung In addltlon to baseload coal and nuclear units 

The top h e  m Frgure 2 represents the total nameplate capaclty of 011 and gas generation that 
~s r u m g  and capable of serving load over t h s  week The lrne lndlcated by the open clrcies 
shows the actual generaQon from these umts Load fluctuates by approximately 6,000 MW 
from ~ t s  hghest to lts lowest level dur~ng tb s  week The amount of capacrty capable of 
operatlng (I e , that IS comt t ed )  fluctuates much less and much less frequently Durlng the 
weekdays (hours 1-108) the amount of capaclty comrmtted vanes by about 1,500 MW On 
the weekends, much more capaclty is shut down 

Figure 2 shows that substantla1 amounts of thermal capac~ty are cornmtted but wrll operate I 
at low output levels dunng low load per~ods The effic~ency of oil and gas-fired steam unlts 
at low output levels is poor Nonetheless, it is more economc to Incur t h~s  efficiency penalty 
than to start and stop unrts frequently 

The uxt comrmtment dec~sron IS made separately by each utlllty control center One of the - 

key quesuons Involved m organrzmg bulk power markets to facllltate rncreased trade IS 

whether there are coordma~on econormes across control areas m the urut comrmtrnent 
functron and If so, how they mght be acheved TIus quest~on w11I be explored m more detal 
In Sectlon 5 2 

Among the costs of frequent start-ups are ~ncreased maintenance costs due to stresses on equipment 
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F~nure 2 Untt Comrn~trnent and D ~ s ~ a t c h  

Hour of Week (Monday to Sunday) 

Transizctzons schedulzng lnvolves trade between utlbbes m drfferent control areas There are 
typically two lunds of transactrons, fm and non-firm A firm trade means that the suppl~er 
s respons~ble for rneetlng rehabhty requuernents and cannot interrupt delivery unless hrs own 
systems ln jeopardy Flrm transactlons are accounted for m umt c o m t m e n t  decisions and 
security construed &patch. Non-hn transactrons are scheduled over shorter tlme honzons 
and do not affect the unlt comrmtment D~spatchers may schedule non-frrm transactlons on 
a dady or hourly basis 

Secunty comtra~ned dzsparch (SCD) takes the avalable set of operatrng generauon uruts as 
given and deterrmnes what the loadrng on each of them should be to meet the system loads 
f i s  declsion is made w i b  the bounds of rehabhty cntena estabhshed by the utllity rtself 
and the reliabhty council m whch it operates The rehabhty cntena Include m t a m m g  
appropriate transrmsslon h e  loadmgs, providmg sufficient reactive power to meet voltage 
constramts, operaung wrhn  stability requirements, etc Once the rel~abrllty cntena are met, 
SCD chooses the generator loadrngs that rmnlrmze costs In practice, the SCD IS run at the 
uQhty control center every five rmnutes 



3 International Experience 

Elecmcity restructunng has become a world w~de phenomenon m the past decade A broad 
range of new practices have been introduced m those countnes that have reorganized the 
electrlcitv industrv It 1s common to dlstmguish cases wnere llbemized entry has been 
allowed typicallv m the form of independent power producers (IPPs) from more thorough 
reforms (Tenenbaum Lock and Barker 1992 Srmth and Klein 1994) Where insututional 
changes have rnvolved reorganization of elecmc~ty trade there may be some lessons for the 
U S We concentrate on these cases In Section 3 1, we address the general issues afTectlng 
restructunng and identlfy those factors whch d~tmgulsh the process in vanous countnes We 
emphasize the role of mt~a l  conditions Sectlon 3 2 reviews bnefly the expenence of 
lndividud countnes and rncludes extenswe references to the growrng lrterature In each 
country, the parucular reforms strongly reflect the mtial condltrons We do not draw out 
these dependencies in anv detal although common themes are ldent~fied 

3.1 Restructuring Processes 

The restructunng process m elecmcity, as it has been implemented mternaQonally, 
encompasses three general elements Frrst, vertically mtegrated f i n  are reorganized so that 
generation assets are separated &om the transmssion and distnbutlon assets We refer to t h s  
process as funchonal restructunng It ultrmately lnvolves more than simply the Avestlture of 
generanon assets Some lund of re-orientabon of the transrmsslon functron is typically also 
requ~ed to fac&tate Increased competitlon among generatrng units and entities Because the 
organization of the competrtive process m generation can be so vaned, it IS convement to 
refer to generatzon competztzon as a separate stage Fmally, electnclty restructunng has 
frequently been accomparued by pnvatzzarzon of ownershp It IS ~mportant to note that 
electricity industry reform originates from a sltuanon of publlc ownershp in most countnes 
outslde of the U S 

Usmg t k  typology, Table 1 summarizes the restructunng process in a number of countnes 
The table hghhghts the fact that the entlre process has been completed to varying degrees in 
vmous countnes and that the U S mdustry starts fi-orna substantLaIly Afferent point Because 
of pnvate ownershp m the U S , functional restmcturmg is linked to stranded cost recovery 
Once the posshhty of expanded competlbon mses, pnvate Investors need assurance of cost 
recovery for assets that would become economcally obsolete d they are solng to cooperate 
wrth such a transltlon In the case of government ownershp, losses are more easily absorbed 
The cases of S p a  and Alberta (Canada), where pnvate ownershp has a long h~story, Involve 
recent funcuonal restructunng (or senous cZlscuss~on thereof) but lirmted competitlon to date 
These cases are d~scussed in more detal m Secuon 6 2 



Table 1 How You Proceed Depends Upon Where You Start 
I 

Funct~onal Generation 
Country I Restructuring Cornpetfiron Pr~vahzabon 

UK, Chlle, 
I i 1 

Argentina, I + 
Vlctorra (Australla) I 1 

I 

I I 

Norway I * 
I I I 
I i 

NSW (Australla) , I 1 

,? I New Zealand I I I 

I 

I I I 
I I 

Ontarlo (Canada) ? + 
I 

I 

I 
I 

I I 
U S  I 

I 
I ( 

i I 
I 1 

Spaln, I - !  Alberta (Canada) 1 , I I -  1 
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It s usefbl to recogmze that different hnds of constraints may llmt electnclty restructumg 
Jaccard (1994) provldes an lnterestlng &scusslon, m the context of varyrng condltlons in the 
Canadran provmces, of the role played by technological endowments, parhcularly the I 

domant generatron fuels He dlstlngulshes between "pubhc goods" technolog~es, pnrnanly 
nuclear and hydroelectric, and fossrl fuel generation technologes, whch are fundamentally r- 

prlvate sector goods Hydro resources clearly lnvolve publrc lands and natural resource 
endowments for whlch there s a pubhc Interest Balancing that Interest wlth pnvate concerns 
requlres some government attention Nuclear technology lnvolves a number of externalltles, 
both environmental and ec~normc,~ whch are vlewed posltlvely m some counmes (I e , 
France) and negaQvely by at least some groups m other countries Jaccard's point about the 

f- 

"publlc goods" technologies IS that where they are predormnant, there 1s lrkely to be publrc 
ownershrp, because pnvate markets cannot easdy mternahze all of the associated externali~es - 

Alternatively, rehance on publ~c goods technolog~es may pose potentld bamers to 
pnvatlzabon 

The environmental externalit~es ~ncludes waste d~sposal problems safety nsks and potenual weapons 
proliferanon The economlc externalities include the impact of develop~ng a technological base rhat may create 
export opportunities 



Other important constrants on restructunng Include the nature of local fuel markets, the 
strength of the transrmssion network, and the rehabll~ty performance of the Industry We 
discuss each of these issues bnefly 

Compeutive electric markets are facilitated by competitive fuel markets To the extent that 
cod m e s  are vertically Integrated w~th  generation plants, the competitive sltuatlon may be 
comphcated Naturai gas plays an unporrant role m facllrtatlng competltlon in many countnes 
by l o w e q  barners to entry Gas-fired combmed cycle technology IS relauvely simple to burld 
and operate and has low capital costs and very hgh  thermal efficiency Thus, where a well- 
developed natural gas infrastructure exlsts competltlon will be more robust 

The transrmssion network 1s the vehcle through whlch electricity competltlon occurs The 
stronger t b  network IS the smaller the hmtations of network congestion When the network 
IS congested competitive markets are geographcdy separated This can be a problem for the 
efficient funcuoning of electrlcrty competltlon We discuss the role of transmssion network 
constrants in Chapters 5-7 

Finally, rel~abllity performance is an Important &mension of the restructunng process As a 
pracucal matter no government would undertake elecmcity restructuring if it  thought that 
the process would result in detenora~ng rehability In the developed countnes surveyed 
below, it was always the case that the system was over built m generatlon In the less 
developed countnes, rehabhty performance was poor before restructuring Improved 
producbvity m these cases resulted m ~mproved rehability None of these situations, however, 
represent anytlxng llke a long run equihbnum Whether compebtion produces adequate 
reliability m the long run remans unclear 

3.2 Individual Countr~es Expenences mth Electricity Restructuring 

The detads of restructunng in drfferent countnes depends strongly on the iniual endowment 
of generatlon resources, the poht~cai and economc culture, and the government policies that 
restructunng IS designed to unplement The Interplay of these factors is best understood 
through case stucbes (see Gilbert and Kahn, to appear) 

3 2 1 Unzted Kzngdom 

Newbery and Green (to appear) and h s t r o n g ,  Cowan and Vickers (1994) gve 
cornprehenslve and balanced assessments of the restructunng h~story in the UK and its effects 
to date The m u  hmt on the extent of electnclty privauzabon efforts m the UK was the 
nuclear assets The financial markets would only accept these assets if the government was 
wdhg to provide broad guarantees that would have elmunated most nsk and l~ability The 
government refused to do this As a result nuclear generation r e m a s  in public ownership 



To Implement generauon competition the UK has insatuted a centralized spot market pool 
through whch all electricity must be traded There IS a uniform price for dl trades based on I 

the bid pnce of the marsgal unit The level of capacitv required is deterrmned centrally by the 
pool s load forecast with no demand-side biddmg The generation market is dormnated by .. 
two large generatmg companies who have the ab~hty to influence marginal pnce m the pool 
Green and Newbery (1992) argued that the monopoly assets would have had to been &vlded 
up into at least five companies to produce effectlve competition The large Incumbent 
generators, Natlond Power and Power Gen dormnate the market They have engaged in a 
number of anticompetit~ve practices that Lave been documented in the reports of the Director 
General of the Office of Electricity Regu~auon (OFFER 1991 1992a, 1992b, 1992d, 1993b, - 
1994) Among the more Important of thesz practices has been manipulatlon of the pool pnce 

I The incumbent generators have also been able to manipulate transmssion constraints m 
vanous ways, s h h n g  costs onto all users through a pool surcharge called the upllft which - 

is added on to the pool pnce \ 

In addtion to the spot market pool, there is a contract market operating between generators 
and users (large customers or cZlstnbut~on companies) Ths  is stnctly a financial market, we 
dlscuss its econormc effects in some detal in Section 6 2 

Despite the lack of effecuve competition m the spot market, other aspects of the UK 
restructmg have had positlve unpacts These Include Improved labor productwity, increased 
market share and profitabhty by Nuclear Electric, thereby q r o v i n g  the productivity of those 
assets and the entry of new gas-fired combined cycle gas turbine (CCGT) technology - 

(Yarrow 1994) There have been dsputes regardmg the extent to which th s  new entry was 
economc Evaluating the need for new capacity m the UK IS complicated because even 
though there was sufficient capacity even before the new CCGTs were added, mpendmg 
enwonmental constrants would make much of it uneconomic (Newbery 1994) Most of the 
productivity benefits produced by the new system m the UK, however, have accrued to 
producers, rather than consumers, end-user pnces have not declined 

3 2 2  Norway 

L 
The Norwegian system is 98% hydroelectric The market was reorgmzed m 1991 by 
breaklng up the vemcal relatlonshps, f o m n g  a separate transmssion company, and 
lnstitutlng a trading regime Electnclty trade is dormnated by physical bilateral contracts 
between buyer and seller that are &patched by the central pool This market is supplemented 
by a dady pool for a l l  power that s not sold under contract The pool price is set on a market 
clemng basis In addlhon there are two other markets to meet technical and commercial - 

requrements The "regulat~on" market provides generation for the very short term balancing 
of supply and demand fluctuabons There is also a Iirmted system of forward markets which 
can be used for pnce hedging (Kn~vsfla and Rud 1994) 



The transrmssion network IS sufficientlv over-built so that on average no constmnts lirmt 
trade (Hja~marrson 1994) Nonetheless transrmssion pncmg accounts for potentral congestron 
bv charging a bottleneck fee" based on the difference m spot prices on each slde of a 
constrmed mterface (Moen 1995) This is the approacn proposed in the spot market theory 
discussed m Sectlon 5 1 The restructunng of the Nonveglan ~ndustry rnvoIved separating 
the transrmsslon network from the generating comuanies but involved no privauzation of 
generation assets government ownershu IS still domnant There had been a pool operatron 
In Norway srnce the 1960s and a market-malung operation srnce the early 1970s 
(Weideswang 1993) so the restructunng d ~ d  not requlre creating completely new wholesale 
market institutions The performance of the hghly fractionated distribution segment of the 
industry is sull belreved to need improvement (Hjalmarrson 1994, Yarrow 1994) 

The electncity system m Chde is a rmx of hydro and thermal resources The politica~ and 
economc tumor1 m Chde dunng the 1970s resulted m poor performance m the electricity 
sector and motivated the government to restructure A systernatlc procedure of reorganizatron 
began with separating the state's commercial role from ~ t s  pohcy-malung and regulatory 
functlon Next, a competitive wholesale market was estabhshed, and the verucally rntegrated 
monopohes were functionally separated A regulatory system was established whch rncluded 
substantial pncmg refom Finally, the Chdean electncity industry was pnvatlzed A 
substantrd h t r o n  of the assets are now under forergn ownershp The polrtical background 
and det& of the rnstituuonal development are descnbed in Covarubblas and Mrua (1994b) 

The bulk power market operates through a centralized pool based on supply bids from 
generators that were spun off from the former monopolies and new entrants Buyers are 
dlstnbutron companres and large customers Bernstein (1988) descnbes the bulk power 
market ~nstrtuuons mcludng the role of the central hspatch pool and the pnclng of 
transmssion constrants Galal (1994) gives a careful and positive assessment of the 
productivrty performance of one generating company and one distributor following 
privatization The Chdean system has the longest hstory of operation under a compeutive 
regime, and was the conceptual model for the better known UK market 

Covarubb~as and Maa  (1994a) characterize the productivity problems motlvatlng the 
restructunng III Argentina, descnbe the rnst~tut~onal reform process, and provide some early 
results The government proceeded with asset sales of both hydro and thermal generaung 
stauons rn 1992 and 1993, but retmned nuclear power under government ownership 



The generation m x  in Argentrna resembles Chle, except that the hydro resources are more 
decentralrzed and represent a larger share of total generation The transmsslon network is 
more complex, and d~stances between generation and load centers are also greater than m 
C u e  Perez Amaga (1994) describes the detals of the new ~ndustry and regulatory 
structure The dispatch operator who runs the pool depends upon decentralized hydro 
scheduIing dec~sions made by project owners, whereas the pool controls the man hydro 
reservoir m CMe Transrmssion capacitv expansion dec~sions are also decentral~zed to some 
degree 

The pool structure in Argentina dxffers from Chile and the UK in two rmportant regulatory 
dunensions (Perez Amaga 1994) Frst, generators are not free to bid any pnce that they llke 
They are requlred to bid vanable cost, wh~ch is subject to audrt by the regulator This feature 
may have been specdied m hght of concerns ansing from expenence w~th excessive bid prices 
m the UK pool Second, the dlstnbut~on companies purchase through the pool wrth a 
substanual lag There is a "stabilizatlon fund" whch smooths out the pnce fluctuat~ons that 
result from margmal cost pncing Ths wlll hmt the short term pnce responsiveness of 
dstnbut~on level demand Large customers are directly transacting In the pool, however, and 
should be more pnce responsive 

3 2 5 Australza 

The Austrahan power system s charactenzed by vertically integrated state-owned cornparues 
that serve each of the regional states In the state of Victoria, whose cap~tal is Melbourne, the 
industry has been vemcally restructured and pnvauzed along the lines of the UK There is 
currently a wholesale pool operatmg m V~ctona New South Wales, whose capital is Sydney, 
is not as far along m the restructuring process Some efforts have begun to Increase the 
commercial onentation of the electricity generating company and the distnbutors, by 
rernovmg them from dxect government supervision and emphas~z~ng profitabrl~ty (GPT 
1993) There may be a break up of Pachc Power, the generating company in preparation for 
a more compeutlve market 

There have been expenments in interstate trade that were undertaken under the gurdance of 
a federal agency (NGMC 1993a, NGMC 1993b) Due to the large d~stances between load 
centers and generatmg stations, the only pract~cal trading reglrne would involve the states of 
V~ctona, New South Wales, and South Austraha The tradmg rules currently under discuss~on 
wdl attempt to ~mplement a decentralized market using the principles of spot pncmg 
(Schweppe et al 1988, also see Section 5 I), supplemented by forward market ~nsutut~ons 
(NGMC 1995) The purpose of developmg forward markets is to improve the quality of the 
trad~ng environment by helping to manage nsk and improve the transparency of the market 
(Outhred and Kaye 1994) In Sect~on 5 5 we chscuss the current NGMC market rules in the 
context of un~t comrmtment coordination economes 



The significance of the XGMC iniuauves for the U S lres in their "bottom up ' nature The 
federa1 authonty over the compaxues in each state is hrmted, so that rndustry consensus is 
required for s~gruficant change to occur The aecentrdizat~on of the industw parallels the 
current organnation of the electncrty rndustry in the U S Th~s  instrtutional setting contrasts 
strongly witn the situauon m most other countries wnere ' top down restructuring has been 
the rule 

3.3 Summary 

In Chle Argentma and the UK a centralrzed no01 operates the wholesale market, with d l  
trade going through the pool A bilateral regime dormnates the Norwegian market, but it 
depends upon some unusual con&tions Flrst there are very lirmted transrmssion constmnts 
m the network so that many possrble d~spatch arrangements are feasrble Secondly, before 
restructunng, there had alreadv been a framework of pooling and markeung lnstltutions 
whlch fachtated a smooth transition to a competitive wnolesale structure The UK, Chle and 
Argentma all formed thelr poohg lnstitutlons from the smgle area control function performed 
by a central ut&p operator The Austrahan NGMC expenment promses greater market 
decentrahzauon than the other cases Ths w~ll  be facllltated by havmg relatlvely few market 
centers involved m the tradlng regime 

Our analysis suggests that, overall, the elecmcity restructunng processes in other countries 

offer few major lessons for the U S because of pervas~ve pnvate ownershp and the hghly 
fract~onated nature of the U S electricity industry Pnvate ownershp is important because 
rt makes the process of reorgawatlon of functions more complex compared to situations that 
rnvolve government enterprises exclus~vely If resuuctunng requrres wnting down the value 
of uneconomc assets thls IS more easily accomplished by governments than If pnvate 
investors must be compensated The large number of relatlvely small uuhties m the U S 
power network means that the formation of pools would also involve complicated financial 
compensation procedures 

For the current insmutional framework of the electnclty ~ndustry m the U S , there may be 
lnsights kom the Austrahan NGMC expenments where decentralized trade coordlnatlon will 
be tested The other country expenments offer potential lessons m pool economes, operation 
and transacuon costs Both Argentma and Chlle are trymg to decentralize transrmsslon system 
expansion which should also provide valuable lessons 



4 Current Structure of the Bulk Power Market 

The econormcs hterature reviewed in Sectlon 2 1, insofar as ~t addressed empmcal issues, IS 

sigmficantly out of date with regard to Important features of current bulk power markets ln 
the U S In thrs chapter, we focus on issues that affect the prospects for efficient trade In 
particular we address the role of non-utlhty generanon (NUGs), market pnce formation and 
the performance of exlstmg bulk power market lnstrtutlons 

NUG Issues are addressed m Section 4 1 The emergence of non-utrllty generators reflects 
the success of PURPA s policres to facd~tate entry However, m many areas of the U S , 
entry by non-utlhty generators has also reduced operatronal flexlbhty for utility system 
operators, whch results m mcreased operatmg costs Understanlng the current role of most 
non-uthty generaQon m the exlstmg bulk power market is Important because ~t highlights the 
pomt that ease of enuy for new part~cipants does not necessmly or inevrtably lead to a more 
efficient electnclty Industry overall 

In Sectlon 4 2, we dlscuss the mportance of pnce transparency m the development of 
competitive markets We then exanme obstacles to pnce transparency, specifically some of 
the practrces of exlstmg U S institutions, such as power pools, whch are responsible for 
coordinatmg and facditatmg trade m bulk power markets We also hrghllght the efforts of 
vanous market pmcipants to develop and produce wholesale market pnce m&ces m 
response to the mcreasing demand for pnce transparency 

In Secnon 4 3, we survey the performance of U S buIk power market msututlons, focusing 
on power pools Our revlew mdcates that power pools have produced demonstrable benefits 
for ut~htles by reduclng excess capacity, thus leahng to reduced reserve marglns However, 
the studies also suggest that there are not slgmficant efficiencies m kspatch for utllltles m 
power pools vs cornparues that are not m pools and engage m bdateral trade Based on 
current prachces m the U S , there is not de fm~ve  evidence regarhng the supenonty of 
voluntary bilateral trade vs poolmng arrangements 

4.1 Non-Utility Generation 

There s a fundamental asymmetry between utlllty responslbhbes and NUG access nghts in 
the bulk power market Because PURPA mandates that ubhues must take power from 
Qualrfylng Fachues (QFs) under almost all circumstances, the burden of malung operat~onal 
adjustments to accommodate changes In the supply/demand balance falls entlrely on utlhty- 
owned generators In reglons such as Cahfoma and the Northeast, these are important 
factors Illc et a1 (1993) descnbe procedures used to manage random fluctuatrons in supply 
and demand m t h ~ ~  settmg The burden of cychg generator output under expected condiQons 
IS equally, if not more Important As the output from a generator vanes, and as the number 



of start-ups mcreases, there is additional wear and tear that requires O&M expenses Due to 
the growlng perceptron of these Issues, NUGs acquired competltlvely m recent years are 
obhged to provide operatmg flex~blllty and are bemg evaluated along that dimension (Kahn 
Marnay and Beman 1992) NUG contracts m Vlrgi~ua, for example, exhbxt substanaal 
operating flextbdity, whch has resulted m much more adaptation to unexpected condihons 
than IS t p c a l  elsewhere But the compeut~ve segment 1s sfdI small compared to the much 
larger population of non-cispatchable NUGs Data on the recent performance of dispatchable 
projects and the relatrve slze of ths  segment IS glven in Cornnes BeIden and Kahn (1995) 

There are no general estlmates of the costs assocrated with the asymmetry m operational 
obligations, but there is reason to belleve that these costs are sign~ficant Some of the costs 
are monetary These are pnmanly opportunlty costs resultmg from must-run PURPA 
production Utllrtles must purchase high pnced QF output when cheaper alternauves are 
ava~lable Other costs rnvolve reduced rehability, such as a lessened abhty to meet Area 
Control Error standards Figure 3, from White (1994), shows the mnirnum load problems 
of Southern Cahfoma E h o n  m the form of extreme margmal cost mstab~llty during penods 
of low demand The pnce spikes at the low end of the cost curve show cases where 
generators start up and operate at thex muurnurn stable levels, but these levels are sufficiently 
large that they may exceed demand, or at least reduce opportunlty cost to extremely low 
levels It IS qulte Mcely that these cost instab~liues at low demand result sn lower performance 

F~gure 3 Marg~nal Cost C u ~ e  for SCE Based on Summer, 1992 Condrtions 
r I 
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on Area Control Error but h%RC does not make data on thls questron publrcly avadable 
Other examples where supply rnflexlblllues result m operatmg problems assocrated wlth 
generator cyclrng are drscussed quairtatlvely 1n Le et al (1990) 

One approach to quant-g the cost Impacts of QF must-run operation more generally would 
be to exarmne regions such as Cdrfornra, New Engiand or New York, where the NUG 
Impact IS large and exarmne what the savlngs m operating costs would be lf the QFs were 
lspatched The Qfficulty wlth such an approach would be gettrng rel~able estimates of the 
true QF vanable costs Alternabvely, a lower bound would mvolve companng the outage 
rates of uthty generators with those of hrUGs, as well as the change m utlhty outage rates as 
NUG penetraaon has rncreased The implrcrt argument of such cornpansons is that the 
adjustment costs of rncreased cychng rrqturements show up as reduced rehabll~ty of uulity 
generators It would be much more d~.EcuIt to estrmate the costs of the control area rel~ab~lrty 
case lscussed in connecbon wrth Frgure 3 

Some reform of the NUG market s currently belng debated by federal and state policym&ers 
Changes m tius reglrne need to simultaneously respect NUG contract nghts, but also 
encourage re-negouatlon to increase operating flexibrllty 

Pnce Transparency 

Transparency of vanous lunds has become an mcreasingly rmportant regulatory objectlve as 
the process of infrastructure deregulation has developed Transparency is one aspect of the 
larger questron of infomatron management and lsclosure whch IS a subtle problem m 
regulation The fundamental proposltron of the modem theory of regulaoon IS that the 
monopoly firm has an mprtant m f o m o n  advantage over the regulator (Laffont and Trrole 
1993) Competlaon tends to erode the informaaon advantage of the monopolist Th~s  occurs 
both by the functronal restructuring process, whch requxres rnformation about cost, and by 
compeuuve processes whch tend to produce rnformation about pnce At the same m e ,  
however, that deregulatron Increases pressure for ~nformatron transparency, there are 
pressures for mformatlon protection Compet~tlve advantage for md~vldual f m s  IS frequently 
involved If a competrtor must Qsclose all relevant market rnformatron, then there are no 
returns to develop~ng rt 

As a worlung defim~on of the transparency concept, we use the smple crrtenon that 
somethmg IS transparent rf rt can be known to any Interested party at normnal cost We can 
speak about transparency of pnces, of costs and of processes Pnce transparency may be the 
slrnplest of these notlons The reason that pnce transparency is desirable IS to fachtate 
competitron by malung apparent the transactron pnce for vanous products In countnes where 
such pnces are e~ther secret, or at least difficult to obtan, regulatory reform may begrn with 
requu-ements for pnce transparency T ~ I S  appears to be the case in much of Europe (De Paoll 
and Frnon 1993) 



Transparency of process is more complex, if for no other reason than that processes are 
complex, whereas prices are Inherently more simple Decision-maiung is frequently obscure 
m state-owned mfrasuucture rndustnes Often, no one has to exphn why a particular decrsion 
was made and therefore no one can be held accountable T h  IS m marked contrast to systems 
(even government owned) III. whch a regulatory agency must give an account of its decisions 
Increasmg the transparency of government processes IS a common objectrve of deregulauon 
(Srmth and Kleln 1994) Finns frequently employ complex processes to optlmze their own 
operations in either monopolistic or conlpetitlve markets The need for transparency here is 
much less, slnce f m  are accountable Only m cases where complex processes affect the 
competitive posrtlon of other parmipants can a case be made for the publrc value of process 
transparency m the indw~dual fm 

Frnally, cost transparency has several dmxnsions In a cornpetltive market, pnces approximate 
costs closely In the case of regulated firms wrth dormnant market posltlons the situatlon is , 
more opaque Regulators can observe costs through auQting Th~s may be expensive, but ~t 
s feasible Where costs are jomtly rncunred to produce more than one servlce or product, the 
separahon is basically arbitrary In th~s  case cost observauon IS essenudy tnfeas~ble The 
margmal costs of some products produced by domnant firms are difficult to observe because 
they result from complex (1 e non-transparent) processes 

Pnce transparency is an important element of the compehtxve process because it reveals the 
value of products that rmght not otherwise be known either by market parkipants or by 
regulators trylng to facilitate the transitron to a cornpetltive market structure 

In the following secaons, we survey various current pracuces that are obstacles to pnce 
transparency as well as procedures that may facilitate it First, we exarmne power pool 
operations organized along central hspatch lines through a case study of the New York 
Power Pool (NYPP) The translatron of the engineering rules used to operate central pools 
lnto commercial terms can be difficult Next, we exarmne the recent development of market 
mdces, whch characterize transachon pnces at various locatrons in the U S power network 

4 2 1 Power Pool Practzces and Pnce Transparency NYPP Case Study 

In the U S , there are three "tight" power pools, which are located m the northeast the New 
England Power Pool (NEPOOL), the Pennsylvania-New Jersey-Maryland (PJM) Pool and 
the New York Power Pool (NYPP) Uulitres in other regions of the U S have entered Into 
"looser7' poohg arrangements, none of whrch ~nvolve central Qspatch To illustrate cunrent 
practices of power pools as they relate to pnce transparency Issues, we focus on the New 
York Power Pool, because its operation has been prncularly well-documented m several 
studies (Rugas  1986) 



The NYPP, llke other centrally dspatched power pools m the U S , operates on a "spht- 
savings" pncmg rule This means that the margmal costs are not charged to buyers and pad 
to sellers, but rather that an mtermebte pnce IS used for transactlons whch reflects what the 
buyer would have pad  Ths pnclng policy introduces an extra level of complexity into 
convenuonal U S pool pncing and conuibutes to malung the pncing more opaque The 
opaclty stems both fiom the specific nature of the price for evew buyer for every transaction 
and kom the lack of a rnechwrn ro make t h ~  lnforrnatron avalable broadly Needless to say, 
lt would be quite drfffcult to au&t or ver@ In contrast, pools Implemented in other countries 
rely on marginal cost pncing (see Section 3 2) 

Rugarus (1986) is a very careful and interesung, d somewhat dated, study of the operatmg 
cost structure of the New York Power Pool (NYPP) Ruganrs has avalable to h m  the 
operating records of the NYPP, and seeks to construct a characterization of the hourly 
marg~nal costs Whde h s  purpose is to develop data that can be used for benchmarlung a 
multi-area production simulation model fus study has mphcauons beyond that purpose 
Among other lessons, ths  studv ~llustrates the difficulues of using engmeemg data to 
characterize the commercial aspects of electnclry trade In formal pools, such as the NYPP 
the transactlons pnce between pames has frequently been based on the "spht savings ' 
concept TIus requires a separate calculation of the hypotheucal cost of buyers, whch has 
many of the same conceptual problems as marglnal costs, but does not have the property of 
bemg observable m pnnclple Thus, the very fact that retrospecuve marglnal cost stud~es are 
necessary mdcates the baslc polnt that centralized hspatch may not produce readdy 
transparent transaction pnces We summame th~s  study to illustrate the gap between power 
system operations and electncity trade 

System operatlorn m the NYPP are governed by a security-constramed dispatch (SCD) model 
that allocates m u t e  by m u t e  fluctuat~ons m load to the generators on the system whch are 
operamg Rugam characterizes the pnnc~pal objecuve of SCD models as mantammg system 
stabhty, econormc opurmzatlon is secondary to that pnmary objecuve SCD models yreld 
shadow pnces that can be mterpreted as marg~nal costs Rugarus shows, however, that these 
values are too finely gramed to be usable for esumates of the "market pnce" of electncity 
That s, the S W shadow pnces can fluctuate substanually over short trme intervals, and thelr 
values are quite sensiuve to the length of the time mtervd over whch they are measured 
Further, SCD shadow pnces only measure very small margmal changes, and so can neglect 
the mpact of umts that provided "most" of the adjustment to a load change observed over 
a somewhat longer ume honzon As a result there may be "noise" m SCD estmates of 
mar@ costs It IS not clear if this lmphes a blased estlmate It is clear, however, that the 
mcrostructure of magma1 cost is less sigIllficant for commercial purposes than the larger 
view based on discrete transactlons 

The NYPP uses avarlable hydro resources dong with its predomnantly thermal generators 
The schedulmg and valuahon of storage hydro resources presents another major problem in 
the translauon of engineering to commercial practrce The economc pnnc~ple on whlch the 



valuaaon of storage hydro resources 1s typically done 1s by estrmaQng the opportunity costs 
associated wlth its use Thls means that Its value is the cost of the resources that ~t would 
have drsplaced at some future date, had m not been used today The problem IS qulte 
comphcated when formulated over a mulh-year honzon The complexity lnvolves decldmg 
how to allocate water storage and use over these Qme cycles ' Hjdmarrson (1995), for 
example, descnbes this problem m the Norwegian settmg The competrng generators, all of 
whose resources are hydro based, use stochastrc d y n w c  programng models of the power 
system to des~gn b~d&ng strategies m light of hydrologic con&tlons, a demand forecast, and 
ther assessment of the behavlor of competitors For such analysls to be even feasible, there 
must be common models of the hydrology, the power system, and demand charactenstrcs 
T b  IS ce r tdy  not a transparent process, but there 1s no reason for it to be All that matters 
s that the pool pnce whch emerges bom cornpetltlon IS transparent to users There IS nelther 
a transparent margmal cost nor a transparent transacbon pnce m the U S "spht savings" 
power pools 

L 

Even m systems where hydro plays a much smaller role, the basic problem remans that over 
any tune horlzon longer than a month, the estlmatlon of storage hydro value 1s quite 
uncertam Therefore any hydro scheduling plan 1s qulte llkely to be subopbmal after the fact, 
and any forecast of margmal costs IS hrghly dependent on the storage hydro schedule Ths 
means that margrnal cost depends upon the adrmrustrauve decisions of the hydro scheduling 
program, and thls is a non-transparent process 

4 2 2 Wholesale Market lndzces 

Although there zs a very large volume of wholesale eiectncity trade, the transaction pnces are 
not easdy avadable Finn transacuons have typically been regulated on a cost of servlce basls 
by FERC They are reported m the annual filings of investor-owned utihbes to FERC Short 
term non-firm transacnons are also reported on an annual bas~s, but at a level of aggregaoon 
that does not reveal the structure of transaction pnces The FERC reports of non-firm trade 
s q l y  add up all the transactions between two parhes that occur over a year and report them 
as one sale or purchase 

Recently, market pmcipants and pnvate informa~on service providers have begun to 
cooperate m efforts to produce more transparent lnlcators of wholesale transacbon pnces 
All of these efforts are deslgned to produce pnce md~ces that reflect market acbvlty m 
different products at particularly achve tradmg locations m the electnclty network One of 
these mdces 1s being developed by Dow Jonesnelerate reflecting activlty at the California- 
Oregon border (COB) The COB market index wlll cover four different electricity products 

The problem resembles the operator s declsion to invoke the lim~ted curtalment nghts obtalned from 
customers analyzed by Oren and Smlth (1992) In both cases, a fixed quantlty of a valuable resource must be 
allocated over a future penod where the occurrence of the penods of maximum value IS uncertain 



firm and non-firm energy dehvered dunng peak and off-peak hours (Speckman and Schlermer 
1995) Other provrders of market pnce informatron Include newsletters such as Power 
Markets Week and Cal$ornza Energy Markers 

It IS not clear exactly how these mdxes are computed or what thelr accuracy may be We can 
dlustrate the Index constructron s u e s  w~th a slmple example Table 2 glves four hypothetical 
trades characterized by a pnce and a quantrtv The two obvious ways to construct a pnce 
mdex IS to compute a slmple average pnce or a quantrty-weighted average For t h s  example, 
the slmple average IS 3 1 and the quantlty werghted average IS 3 1 8 In t h s  case, therefore the 
choice of averaging method turns out to make only a small difference More generally, this 
would not be true Clearly, the quanuty-we~ghung method is conceptually preferable 

Table 2 Hypothet~cai Trade Data 

Trade Quantity Pnce 

A 5 20 

B 10 40 

C 20 35 

D 30 29 

The potentially larger problem with m&ces is samphng bias The data used rn the rndex may 
represent a b~ased sample of the underlymg market because the data collec~on is not based 
on a random process Some market participants may not prov~de their data, thus rntroducing 
a potentla1 dstortlon m the reported Index pnce Using Table 2 data, suppose the transaction 

sample only mcluded A and D Then the surgle average pnce would be 24 5 and the welghted 
average would be 27 7 In t h  case, samphg error moduces a large bias, although the error 
IS less wrth the quantmty-welghted index 

Another rmportant lssue lnvolves the questlon of what product IS bemg descnbed The current 
mdlces appear to be focused on very short-term products, typically one day ahead schedules 
However useful such products may be, they may not be the man products transacted 
Electricity production plannrng over longer tmme cycles is much more Important than dady 
plannmg Umt comrmtrnent schedules typically Involve a one week plan Fuel purchasing 
typically lnvolves a rmnunum of one month pl-g Therefore, electncrty pnce mQces for 
transactions representmg these longer trme hor~zons may be more econom-cally memngful 
than the day ahead products 

Pnce ~ndlces are useful measures of economc value At their current state of development, 
rt IS hkely that the indces have samplmg bias problems As the wholesale market develops, 
these problem wdl probably be dunnushed Competmng rnforrnauon provrders wdl have an 
Incentwe to demonstrate the qual~ty of thelr products by trying to assure more complete 



samphg It remaus to be seen whether prrce rndrces develop for electrrcltv products traded 
over longer tlme horrzons than the day ahead schedule 

Performance of Market Inst~tut~ons 

Emplncal stu&es of market performance have seldom yrelded conclusive results A subject 
of tradrtronal Interest IS the relative performance of publrc vs prrvate ownershp Poll~tt 
(1994) IS a recent study of ths  hnd We focus on the performance of trading mstltutlons 
Stud~es of these lnstltutlons have been typically conducted at a farly hgh level of 
aggregation because ~t IS necessary to observe many trades to arnve at any conclusion about 
the functromg of comrnerclal practlces Qualrtatlve studres also play an rmportant role m 
isolabng particular practrces that may hmt performance Such studles also can be farly far 
removed from englneerrng practrces 

The performance of U S power pools has been exmned recently from a number of different 
perspectrves Pechman (1993) and the staff of the New York Publrc Servrce Comrmssron 
(NYPSC 199 1) exarmne the functronlng of the New York Power Pool from organrzatlonal 
and xnfoxmatron perspectives Both idenufy senous ~mpedments to Improved efficrency m the 
NYPP due to the u n m t v  rule govemmg changes 1x1 procedures One area where efficiency 
could be unproved rnvolves the operatron of the smgle pumped storage unlt m the state Each 
member utd~ty has certam scheduhg nghts for this unrt The result of decentralized declsron- 
makmg IS less optlmal use of the facdlty as a whole compared to pool-wide operatlon More 
benefiaal arb~trage IS hmted m favor of schedules that Improve the posrtron of only one 
company Another example of a coordrnatron economy that the NYPP does not capture IS 

srngle area unrt comrmtment UnUe other centrally drspatched pools, the NYPP does not 
coordmate the comtrnent  of umts among the utllrtres 

Grlbert Kahn and Wlxte (1993) examne data on power pools to determine d there are 
observable efficrencies assoc~ated w~th poollng They exarmne the level of operatlon of 
baseload unlts owned by utllitres that pmrclpate rn pools compared to those that do not In 
pnnc~ple, poolrng should rncrease the output of low cost baseload unrts by "flatte~mg" the 
load curve that these unrts serve Thxs means that there should be a better ut~lrzat~on of thelr 
capacrty than for non-pooled unrts Data for 1989 suggests that this is, m fact, the case 
Closer rnspectron, however, suggests that the observed hfferences are due pnrnanly to 
Merences m ~nstalled capacrty Uthtres that do not pool typrcally had greater excess capaclty 
at ths tlme than those that pooled Once the operatronal data IS adjusted for the chfferences 
111 capacrty, there IS no longer any observable drfference in performance These results, while 
they fad to support the clams of operatronal supenonty of poohng, do support the other man 
coordrnatlon clam of poohng, namely that rt results m better plannlng 

Frnally, Whlte (1995) studres the potentral for Increased poolrng m Calrfornra He takes a 
detarled look at the benefits of dwpatchng hydro resources located pnmarrly m the North, 



across the entxe state &s s~mulation concentrates only on the peak month, so that 
operational benefits such as jolnt unit commtrnent or coorhnated mantenance scheduling 
are excluded He also Ignores transrmsslon costs and constramts The result 1s an estrmated 
benefit of about 4% of total costs, due pnnc~pally to lower costs of peak load productron The 
net benefit, once transrmssion effects are taken into account would be less These results are 
consistent wrth the bellef that wholesale markets m the Western U S , operating under the 
currently accepted set of constrants, are not grossly lnefficlent It remans to be seen, 
however, whether larger efficiency gans are poss~ble ~f some of the current constramts and 
tradng practices were changed 

The ~mpircations of these results for competltlve markets are not entrrely clear If competltlon 
results m the reducaon or el~mnatlon of barners to trade, then operational effic~ency should 
rncrease It would appear that the opportumtles for increased trading effic~ency would he In 
the lnteractron of non-pooled u ~ h e s  e~ther wlth one another or with exlstmg pools In the 
short run, competltron wlll probably lnduce increased trade based on under-utllized assets In 
the longer run, competlnve pressure may or may not facilitate efficient rnvestrnent The pools 
seem to have acheved less excess capacity than non-pooled uthQes It IS reasonable to expect 
that competmon w11l reduce excess capaclty in the intermehate term Long-run investment 
m a competluve market may not be adequate (see Sect~on 6 1 3 for discussion of h s  issue) 



5 Trading in a Competitive Power Market 

As activlty m the wholesale market has Increased and state regulatory comrmsslons have 
begun senosly d~scussq deregulation of the bulk power market, a variety of mews have been 
offered on the best way to structure thrs market Most of these vlews propose a fully 
competitive structure but these views &v~de Into two qulte d~stlnct categories The nodal 
pncmg models would requlre a l l  trades to be made w~th a central market maker, the IS0 In 
contrast, the bdateral models speclfy that trades should be made between pnvate partles 
Both s~des recognize that an IS0 IS necessary to control the externallties assoc~ated w~th 
tra&ng over a common network, and both s~des c l m  that their proposals wdl best 
approximate the worlungs of a competitive market 

In ths chapter, we do not attempt to resolve this debate, wh~ch IS occumng In many reglons 
and countries and will undoubtedly perslst for years Instead we descnbe the bas~c nodal 
pncmg model and three vanations of the bllateral approach and explan some of the central 
arguments for and aganst the two genenc approaches 

Sect~on 5 1 presents the Influentla1 nodal spot market theory stripped of ~ t s  mathematical 
complexity Sectlon 5 2 shows how nodal spot prices prov~de a bas~s for several long-term 
contracts that can be used to ellrmnate some of the nsks assoc~ated with spot markets 
Sect~on 5 3 considers a cnocsm of the nodal approach that clauns tradmg only with the IS0 
s too resrnctive, wMe Section 5 4 asks whether we need a mandatory pool at all, or ~f the 
market can self-orgarme effic~ently w~thout the IS0 bang &ectfy Involved m economc 
cispatch Tlu sectlon also sumrnanzes three academic verslons of the "bllateral" approach 
Section 5 5 &cusses forward contractmg m a bdateral reglme Finally, Sechon 5 6 examrnes 
the coordmation economes of a centrally d~spatched pool 

5 1 Spot Market Theory 

The technologrcal charactensocs of electnc~ty networks have led to the development of a 
pnclng and trade theory based on a partrcular concept of spot markets Onglnally arbculated 
by Schweppe (1978), and fully developed In Schweppe et at (1988), h s  approach has been 
rev~ved more recently by a number of authors m thelr proposals to restructure bulk power 
markets Accountmg for network properties IS a fundamental requirement of any electric~ty 
tradmg regime The spot market theory glves parucularly strong emphas~s to network 
properties Because ths  theory has been thoroughly studled, ~t can be more clearly defined 
than the more recent bllateral proposals 

In Secuon 6 I 2 we examme whether the full structure of both spot and contract markets mlgnt mlhgate the 
market power of domlnant partlclpants 



5 1 1 Spot Market Definztzon 

Spot market theory defines the opumal spot pnce at each node in a very simple and natural 
way, dthough one often finds that definition replaced by one based on complex procedures 
for calculatq that price We will not concern ourselves with the detals of calculauon, and 
wxll only give the underlying econormc defin~bon 

Definrtzon The opumal spot price (per kwh) at a node IS the rnuumum system cost of 
supplying one more kwh at that node when the system IS optimally d~spatched 

The optimal nodal spot price is a very useful concept because it measures the true cost of 
supply and as a consequence provldes the conceptually correct pnce to charge a demander 
If demanders are presented with thrs prlce, they wlll consume up to the point where thelr 
marg~nal value of power 1s equal to the spot puce Thus the opt~mal nodal pnce wdl also 
equal the vaiue of supplying a rnargmal kwh at the node In questlon 

In defirung optimal nodal spot price we also introduced the concept of "optimal dispatch," 
whlch we now define 

Definzaon The opumal &patch rnaxlrmzes system net benefit, i e the difference between the 
total benefit to customers and the totaI cost of generauon 

Among power system planners, t h  rs often referred to as the "optlmal power flow," or OPF 
However m calculaung an OPF, planners typically assume that demand 1s futed, whch 
s~mphfies the demand side of the problem. OPF s easy to d e h e  but hard to calculate In fact 
one of the central controversies surrounding nodal spot pnclng proposals IS the chfficulty of 
compuung the OPF Recent expenence reported by PG&E hghl~ghts ths  issue 
(Papalexopouios et  a1 1994) OPFs are generally very sensibve to both the precise 
specrticatron of svstem constrats and to shght Merences in the marginal cost of generation 
Thus, there are typically a set of power flows that d~spatch very different generabon sets than 
the OPF, but that are nonetheless extremely close to opumd in terms of system net benefit 
Ths  makes it possible for the system operator to favor one generator over another w~thout 
bemg ready detected For this reason, Independence of the system operator IS deslrable Th~s  
property of OPFs has been c~ted by Wu and Varaya (1995) as a cntlque of the spot pncing 

I 

model. We &cuss thev arguments m Sect~on 5 3 2 The Importance of t h s  Issue has not been 
settled concIus~vely 



5 1 2 Properties of the Spot Market 

To g m  a deeper rntuitrve understandmg of opt& nodal spot pnces, we now d~scuss several 
of their propertres Spot pnces are partly detemned by the supply and demand for power 
but they are also affected by two properties of the transmssron p d  Itself losses and 
constramts Our first property describes how pnces would be set rf these two propertres were 
not constraning In other words we assume a gnd wrthout losses or congestion 

Property I In a loss less and uncongested gnd, the optlmal nodal spot pnce will be the same 
at all nodes, and wdl equal every generators short-run marginal cost and every demanders 
short-run marginal benefit 

In this case the entlre system forms a single perfectly cornpetitwe spot market Whde there 
are many trmes when a gnd IS uncongested, there are always losses, so we consrder that case 
next 

In the spot-pnce regrme, the rndependent system operator (ISO) IS the buyer to every seller 
and the seller to every buyer all trades are made wrth the IS0 When considering i h s  aspect 
of the IS07s role, we generally refer to the IS0  as a gnd merchant, and refer to the gnd 
merchant's net gaxns from trade as the "merchandmng surplus " Property 2 considers the 
part of the merchandumg surplus that anses from the spot pnce differences that correspond 
to losses 

Property 2 In an uncongested but lossy gnd, the opQmal nodal spot pnce rs lower at 
generatron nodes and hgher at demand nodes These Merences are great enough to earn 
the gnd merchant a merchandrzmg surplus, whlch IS approximately equal to the value of lost 
power 

Thrs property IS somewhat surprising One mght have expected that ~f 10% of the power is 
lost when shrpp1.g fiom node A to B, then the pnce at B would be 10% hlgher Tfus would 
m y  that the system operator would just break even However, power losses are 
proportional to the square of the power sh~pped, so the marpal loss IS twice the average 
loss Consequently, the pnce at B, whlch reflected the marginal loss, will be 20% hrgher than 
the pnce at A, and the gnd merchant will make a profit of 10% 

We now turn to the even more subtle effect of congestion on spot pnces To smpl@ t h ~ s  
hcussron we agam assume a loss less network Th~s assumption IS not problemanc, because 
the nodal spot pnce differences caused by losses and those caused by congesnon are srmply 
addmve m the complete model 

Property 3 In a loss less gnd wrth one congested Ilne, the optmal spot pnce will be hrgher 
at the end receivrng power by an amount that measures the value of lncreasmg the he ' s  
capacity 



If the line from node A to B is congested then it 1s not possible to increase consumption at 
B s q l y  by increasing generatlon at A, for this would cause the power flow on line A-B to 
exceed its ratmg For that reason the cost of supplying power to B will be greater than the 
cost of generating it at A thus the drfference in nodal spot pnces 

Beyond ths pornt the effects of congestion become quite complex To give the reader some 
idea of the nature of these complexifies we state two more properties that demonstrate the 
counter-intuitive nature of real power flows 

Property 4 With only one congested h e ,  ~t IS possible that for some other line in the network 
the spot price at the demanding end will be lower than at the generating end 

Th.~s appears counter-lntmtlve because we generally expect that electnc power w ~ l l  only be 
bought at node A and sold at node B ~f it 15 cheaper at A than at B Because of the apparent 
backwardness of this transaction the corresponding power flow 1s often called an "upMl 
flow "9 This poss~bilitv has been most closely analyzed by Vv u er al ( 1994) 

Possibly even more disconcerting than the standard uphll flow described m property 4 and 
by Wu et al IS the possibhty of an uphll flow on a congested Ilne, which we descnbe in our 
final property 

Property 5 In a grid wlth more than one congested line, the optrmal nodal pnce at the 
receiving end of a congested lrne may be hgher, lower, or equal to the ophmal nodal pnce 
at the transrmttlng end 

In spite of these comphcat~ons the optimal spot pnce drfferences between nodes do send the 
correct econormc signals to both generators and demanders Both are properly &scouraged 
from contnbutmg to system losses and from contnbufing to congestion Thus, lf they can be 
computed by the system operator and uulized by traders, they will play exactly the role one 
would hope for them to play, counter-intmtive properties nor withstanding These 
commendable propemes are simply the result of opQma.1 pnces being defined as the shadow 

Flgure 7b In Sect~on 6 3 shows an example of an uphxll' power flow In this example llne 1-2 IS congested 
and 1s preventing node 1 from transmlmng addltlonal power to node 3 But ~f as happens m Flgure 7c node 2 
transmits addltlonal power to node 3 th~s causes a counter flow on the congested Ilne and makes ~t possible for 
node I to Inject more power If we assume the pnces at node 1 and node 3 are 5e  and 10g respectively we can 
find the opt~mal nodal spot pnce at node 2 as follows 

The optlmai pnce at node 2 1s the net system benefit of an additional kwh Every kwh mnjected at node 2 has a 
d~rect benefit of 10e to node 3 But every kwh Injected at node 2 also has an indxrect net benefit of 5C because 
xt allows node 1 to shlp an addltlonal kwh to node 3 Thus the value and pnce at node 2 IS 15gkWh and the 
flow from node 2 to node 3 IS an uph~ll flow ~t rakes power from an expenslve node to a cheap node 



pnces of generation at each node In other words optrmal spot pnces, by deslgn, take into 
account all system costs and benefits 

5 1 3 Spot Market Implementatzon 

TIus conceptual dscusslon of spot market theory IS sufficiently abstract that it requlres further 
~nstltutlonal spec~ficat~on before a trade regime can be defined coherently The spot market 
model can be Implemented to varymg degrees of approxlmatron One parucularly Important 
questlon lnvolves the Issue of svstem d~spatch Who wrll operate the network to produce the 
flows that hnk the prrces at drfferent nodes? The early formulat~ons of th~s questlon were 
somewhat vague For example, Hogan (1992) assumes that there need be no change m 
operatlons from exlsting mstrtut~onal arrangements to rmplement spot market pnces for use 
as transmsslon prrces 

' transrmssion pnces can be esumated ex post The ex ~ o s t  method allows 
the current drspatch operatlons to remam m place and calculates pnces 
consistent w~th the actual usage by applyrng the marg~nal tests of economc 
dspatch " (p 224) 

Thls approach requlres "acceptmg the actual system dspatch as an optrmal balance of the 
underlymg economcs and constrants " (p 223) For a regrme of k t e d  trade among 
vemcally Integrated utdines, this approx~maaon mzght be acceptable In a reglme of more 
expanded trade where marketers and perhaps end-use customers are transactrng, this 
approxmatlon wlll not suffice, because the &spatcher has lncentlves to favor trades that 
benefit lxs own umts and not those of compeutors In any partzcular situaQon, many hspatch 
patterns are feasrble, although they affect access opportunmes drfferentrally Therefore, the 
&spatcher can &scnmnate In response to network constmnts 

More recent &scussion of spot market theory has s~tuated rt msutuaonally m a centralized 
pool settmg (Garber, Hogan, and Ruff 1994) In thrs rmplementatlon, concerns about blased 
dlspatch are magated to a cons~derable degree, although not ellrmnated (see Wu and Varaya 
1994) 

5.2 Spot and Contract Markets 

The spot market provldes for the real-tune matclung of supply and demand, whch 1s a unlque 
requirement of the electricity Industry However, spot markets alone are not Ilkely to meet 
other requrements of an effic~ent market By ~ t s  nature, spot prlces generate a risky lncome 
stream, whlch can be problemauc as a basls for long-term Investment By deslgn, the spot 
market can provlde opportunities for mampulaQon of the process, and therefore of the 
resulung spot pnce or pnces These problems (1 e , nsky lncome stream and opportunltres 



to man~pulate pr~ces) can create barners to entry whch m the long run underrmne the 
compeouveness of the market 'O These problems can be rmtlgated by long-term fmanc~al 
contracts which are the subject of t h~s  sectlon 

To motrvate our &cussron on the use and value of long-term contracts we develop a styl~zed 
example that rnvolves a par  of traders who wlsh to make a long-term trade at a fixed pnce 
Thls example allows us to Introduce three basic types of long-term contracts whch can be 
overlaid on a spot market a contract for differences (CFD), a transrmsslon congesoon 
contract (TCC), and a forward contract (FC) 

The first and s q l e s t  step for the suppher and demander 1s to wnte a CFD Thls can be done 
wrthout any support fi-om a long-term contract market ~t IS entlrely pnvate In nature A CFD 
e h a t e s  the temporal nsks associated wrth the spot market but not spatial nsks, as ~t does 
not account for the pnce d~fference between nodes 4 second step IS needed to completely 
e h a t e  nsk from the long term contract ana thls step 1s taken by purchasing a TCC T h s  
requxes a market m TCCs for there IS no way for the traders to originate such a contract on 
thelr own Having both a CFD and TCC completely ellrmnates long-term nsk As Table 3 
dustrates part of the TCC cancels In a mathematical sense part of the CFD and the result 
~s equivalent to a forward contract (FC) T h s  allows us to conclude that a forward contract 
could be used m place of both CFDs and TCCs 

In Table 3, we ~llustrate these relatlonshps more concretely wrth a suppher at node I and a 
demander at node J that decide to trade a quantrty of power q, at the fixed contract pnce PC 
In a true spot-market regrme thrs trade could not be made directly, but Instead each must 
trade wrth the ISO, the payment from thrs transaction is shown m row 1 of the table 

'O When there 1s a competltlve hnge  InteractIn,o wlth ven~cally ~ntegrated dispatcher there are ~ncentlves to find 
an equtlrbr~um that damages competitors (Kahn 1995a) As the experience In the UK amply illustrates an 
Independent system operator 1s no guarantee or effic~ent dlspatch 



Table 3 Us~ng Long-Term Contracts to Elrmrnate Nominal Price Rlsk 

Contract 
or Market 

5 Total PC q -pcq  1 

2 

3 

Payment 

The easlest step m movlng from the spot market to a long-term fixed pnce contract IS to 
implement a contract for differences as descnbed by row 2 Ths  contract can reference 
elther node's spot pnce or even the average of the two We have chosen one typical and 
convenient unplementation for our example, and have defined the CFD to require the 
demander to pay the suppher the Merence between the contract pnce, PC, and the spot pnce 
at node j As can be seen from row 3, If the two spot pnces are the same, ibs  contract 
exactly transforms a senes of spot transachons at uncertam future pnces Into a slngle long- 
tern transamon at a k e d  pnce, thereby elmmatmg all pnce nsk of nomrnal pnce fluctuations 
for both parues If the partles are equally nsk averse, th~s elmmatron of nsk IS accomphshed 
wlthout the payment of a nsk prermum by elther party, sometlung that cannot be 
accompIlshed by a forward market lnvolvlng outslde speculators If one party 1s more nsk 
averse than the other, that party should std pay less for nsk reduction than m a futures market 
because the other party can provlde that reduchon at no cost 

Suppl~er at Node I 

CFD for q at P, 

Total 

6 

Because a nodal spot pnce market does have nodal spot pnce Merences whenever 
lnterverung h e s  are congested, the complete ellnunabon of pnce uncemnty requlres the use 
of another type of Iong-term contract For th~s purpose Hogan (1992) ~nvented the 
transmsion congesbon contract (TCC) " As shown m row 4, a TCC pays ~ t s  bearer the spot 
price difference between the speclfied nodes m e s  a fxed contract quantrty Hogan has 
proposed that the Investors who bu~ld the gnd should be rewarded wlth a TCC, whch ~s 

s u e d  and backed by the IS0 Th~s  agan has the advantage of ehrmnatrng nsk without the 
need to pay any party a nsk prermum, but ~t would st111 be poss~ble for an outslde financ~al 
lnstltutlon to make a market m TCCs 

Demander at Node 1 

-p, q  1 I Spot Market 

1 1  Nodal pnces also d~ffer because of losses The standard defin~tlon of a TCC Ignored th~s  cornpl~ca~on and we 
will continue In that trad~tion but the Interested reader who consults Bushnell and Stoft (1995b) will find that 
TCCs can be extended to lossy networks wlth only mlnor rnod~ficatrons The pnnc~ple one bang that they 
must be broken Into two p m  and consequently come to look exactly ilke a pa r  of forward contracts 

PI q 

( P C -  P, )q  

p c 9 -  ( p , - p , ) q  

I 

- ( P C -  p , )q  

-PC q 

P~ q FC sold at 1, bought at j - p,q 



As can be seen fiom row 5, whch sums rows 3 and 4, the addrtion of the TCC completes the 
process of transfomng a senes of spot trades Into a fixed pnce long-term contract Thls IS 

seen by the fact that the payment shown m row 5 IS fixed, ~t does not depend on any spot 
pnce The last h e  m the table shows the payments from forward contracts at the two nodes 
a short contract at I, and a long contract at] These contracts exactly cancel the spot-market 
transactions shown m row 1 Thus rf the demander buys a forward contract at J and the 
supplier sells a forward contract at I they have accomplrshed the same thing as IS 

accomplished wrth a TCC and CFD Thls pornt IS made by Oren et al (1995) 

T ~ I S  concludes our br~ef overvrew of the mechanics of various types of long-term contracts, 
the role of long-term contracts m addressrng the shortcomngs of spot markets 1s d~scused m 
more detal m Sectlon 6 1 2 

5 3 Wlll a Mandatory Pool Restnct Bllaterai Contracts? 

A concern of those who favor "physrcal" bdateral contracts IS that the obllgatron to trade wlth 
the Pool prohbts the qlernentatlon of useful "physical" bdateral contracts, thereby reduclng 
market efficiency PoolCo advocates polnt out that those engaged in a brlateral contracts can 
easdy Insure that thelr generator wrll be drspatched and thelr load wrll be fully served simply 
by manrpulaong therr b ~ d  pnces Because a contract for chfferences (CFD) rnsulates them 
from spot pnce fluctuations, and because they wrll trade at the spot pnce and not at thelr brd 
pnces, the outcome of therr trade with PoolCo IS exactly the same both physically and 
financrally as rf PoolCo had been absent from the transactron 

Bilateral advocates clam that there are exceptrons to t h~s  equrvalence One example that has 
been polnted to m dsscussrons IS the case of a contract between a hydro generator and a load 
that wants to contract for a fixed amount of energy wrthout specifying the dehvery tlne 
Although rt IS adrmtted that a CFD would be equrvalent to a physrcal brlateral contract m the 
absence of congesuon, rt IS clamed that congestron wdl dnve a wedge between the two 
outcomes Although it IS true that CFDs do not elrrmnate the nsk of locatronal vanatrons in 
the spot pnce, it IS also true that parties wlth a physrcal brlateral contract should have to pay 
these same congestron charges The clam that tra&ng with a PoolCo IS more restnctrve than 
brlateral tradmg certarnly deserves more attention, although so far the argument has not been 
fully articulated and supportmg evrdence IS limted 



5 4 Do We Need A Mandatory Pool to Compete? 

Various types of bilateral tradlng models represent the major alternatrve to the nodal spot 
market implementation of a competitive bulk power market, sometimes referred to slmply as 
the Poolco approach These bllateral trading models can be dlstlnguished from PoolCo 
proposals In three ways 

(1) The IS0  does not take tltle to the power dunng a trade 1 e the IS0 is not the 
buyer to every seller and the seller to every buyer 

(2) The IS0  does not have control over the dlspatch except to the extent needed to 
mamtan system integrity 

(3) There are no nodal pnces spot pnces are alwaqs pnces for bllateral trades, whlch 
may sornetlrnes be spot (short-term) pnces but whch are not assoc~ated w~th a single 
node 

In Cahfornla several bllateral trading models have been put forward by vanous partres m 
response to the Cahfom Pubhc Uuhbes Comrmssion's (CPUC) "Blue Book" proposal We 
wdl not try to recap~tulate the specific proposals put forth m Cahfornia, many of whch have 
evolved through the workshop and pohucal negotiation process For &scusslon purposes, 
we focus on three academc models that span a large part of the spectrum of "bilaterahst" 
posloons The three academc models are relatrvely srmple to surnmarlze and are Internally 
consistent, if perhaps less practrcal, than the ones put forward in the regulatory arena 

The three models are Wu and Varaya's "coordlnated rnultllateral trad~ng" (CMT) approach 
(1995), Chao and Peck's transms~on-b~ddmg approach, and McGuire's transrmssion-charge 
approach All three models are quite recent, appearing for the first trme m 1995, each model 
has some areas that have stll l not been well-defined It also must be noted that Chao and 
Peck's model is not simply bllateral but envlslons the possibhty that bllateral trades talung 
place along side spot-price trades with a PoolCo Nonetheless, it does show one way a 
compeutlve bilateral/mulateral market could be orgaruzed, and we wlll focus only on the 
bllateral trakng mechanism 

5 4 1 Chao and Peck 

Both the CMT approach (Wu and Vanaya), and the transms~on bidding approach (Chao and 
Peck), remove the IS0 not only from the energy market, but also from the market for 
transrmssion servlces Thls does not mean that the IS0 has no roles m these markets, only 
that the IS0  does not buy or sell transmssion services In both approaches, the IS0 gives 
information to the traders on the extent of losses that are attributable to their transacbons on 
the network Ths Includes not only the power lost m ther own shpments but also any losses 



that they unpose on other trades The traders are then responsible for covenng the losses they 
cause, either through generation of their own or through purchases Of course, it may 
happen that a trader f& m t b  responsibility, but at that point, we are discussing imbalances 
rather than losses Imbalances are handled by the IS0 by procedures that are not intrinsic to 
the systems under bcussion Other ancillary sewlces are also handled by the IS0  based on 
pre-specified procedures 

The most interesting and defimtlve aspects of these two models he m their treatment of 
congestion In the transmssion-bld&ng approach, transmssion rights to lines are owned 
pnvately, and must be acqurred before a tradlng party can use the llne The IS0 has a major 
role to play m thcj regard Slnce the path of power flow through a network is determned by 
the laws of physlcs and not by the traders or even by the IS0  ( b a n g  the use of control 
dev~ces such as phase sue r s )  a given trade wrll typically flow over a large number of lines, 
in fact ~t 1s not techcally Incorrect to say that to some extent it flows on every hne m the 
entlre system The IS0 computes these flows for the trading parties and the trading partles 
are then requrred to secure the appropnate level of rights on all the affected llnes As Chao 
and Peck reachly adrmt, ths IS a daunhng task at best requlnng state of the art 
telecommurucations and compuhng equipment 

It is also important to note that the market for transmssion rights must Include a rule that 
forces the ownership of each llne to be spread among many partles If not, and the rights to 
even one h e  were owned by a smgle party, that party could stop all trade on the network by 
refuslng to sell that right to the traders that need ~t Of course such stark monopoly power 
would earn the owner a handsome Income From h s  example we see that moving to a 
bilateral trad~ng system does not necessarily remove all problems of market power 

5 4 2 Wu and Varazya 

In contrast to Chao and Peck, Wu and Varaya have gone to great length with their CMT 
approach to reduce the computational burden needed to "coordmate ' theu mululateral trading 
market Therr IS0 provides traders wlth very simple formulas that embody the system losses 
and system secunty l~rmts with respect to any set of traders Traders are required to cover 
the losses they cause and are not required to obtan rights to use network lines Traders are 
simply required to respect the system limts 

In s~tuations m whch a number of non-cooperatmg traders each want to use a single line and 
thelr total usage would exceed the lmes' secunty hmt (based on the system contmgency 
analysis), the IS0  must then resolve ths  conflict Wu and Varaya acknowledge that the 
ISO's method for resolv~ng ths  conflict is "arbitrary "" By thls, they appear to mean only 

Pnvate correspondence from Fehx Wu to Steven Stoft (7/22/95) 



that the~r lemmas and theorems apply lrrespechve of the curtarlment rule used by the IS0 
However the curtalment rule does matter to the traders 

To understand the potentla1 rmpact on traders we must cons~der the concept of optrmal 
congestion In each model (I e bllaterd multllaterd, and PoolCo), when the system works 
as planned by the authors there are market forces that rnduce traders to optimally adjust therr 
trades to the congestion of the system Ths means that m all of these systems, each trader 
must experience through some market mechmsm the negatlve external rmpact on other 
traders caused by his own trades contr~butron to system congestion How does thrs happen 
m the CMT approach3 When trades are mtlally proposed for any half hour tlme slot, the IS0 
curtals any group of trades that exceed system l m t s  Ths means that the IS0  arbitrarily 
&wdes up the nghts to the congested lrnes and gives them to the traders who subrmtted brds 
for those h e s  Berng scarce, these rrghts are valuable and may well be sold to parues who 
can make better use of them If they are sold that mposes the correct congestron cost on the 
buyer If they are not sold that unposes the correct congestlon cost on the owner in the form 
of an opportunitv cost 

It s mterestlng to note that In a lossless network, the value of the curtdment rlghts that are 
"arbrtranly" handed out by the IS0 are exactly equal to the "merchandrsmg surplus" collected 
by the IS0 m a PoolCo regune ThLs IS a consequence of the fact that the Wu-Varaya system 
constrans the rnerchandismg surplus to zero, yet to, acheve efficiency, must m effect 
dstnbute these nghts to the traders If these nghts are curtaled rn a way that reflects energy 
use or sales, then we beheve that curtadment wdl mtroduce a dstortlonary incentwe for elther 
use or generabon thereby causrng lnefficrency Wu and Vamya deny th s  clam 

5 4 3 McGuzre's Transmzsszon Charge Approach 

We revlew bnefly a brlateral proposal that has been developed by McGu~re (1995), whch n 
less well-known, but 1s formulated m very practical and down-to-earth terms McGulre 
(1 995) asks the question "Is power really so special?" and answers it w~th  a firm no As a 
consequence, McGurre thmks it should be traded hke any other commodity two traders make 
a deal, then they go to the slxpp~ng company, pay for shppmng, and complete their 
transacaon He adrmts that ~t IS more S c u l t  to compute the cost of shppmg electricity than 
other goods, but stdl finds this only a small problem He also admts that the shppmg 
(transmss~on) company has a natural monopoly, and so he proposes a way for them to 
compute transrmsslon charges that will make ~t easy to regulate them Having done that he 
proposes to leave the business of trading to the traders as we do m every other market 

McGu~re's system is smple m ~ t s  structure Traders submt proposed trades, i e 10 MW 
from node I to node j, to the IS0 The IS0  provides informaoon on curtalments and 
transrmssion pnces Trades are now allowed to take place But ~f traders want to, they can 
revrse thelr trades based on the transrmssron pnces they have received, and the IS0 wdl 



reschedule and return new transrmsslon pnces If the traders perslst m resubrmttlng, then 
McGulre's rules for the IS0  wdl lead to an equillbnum m whch no trader finds h s  trade 
curtaded by the ISO, and no trader wants to propose a different trade The challenge in this 
system IS m speclfymg the rule by whch the IS0 adjusts the pnce of transrmssion Slnce th~s 
rule s specified by the regulator, and the IS0 has no choice as to how ~t 1s applred, the IS0 
cannot unpose unfm transrmssion charges The pnmary difficulty of the system IS technical 
For each one hour dlspatch a set of Iterations between the traders and the IS0 1s required 
At t h  tune a good estrmate of the number of Iterahons requlred IS not avarlable The costs 
of the iteration process may be prohibihve 

5 4 4 Comparzson of Bzlateral Tradzng Models 

Our prov~sional assessments of these three schemes may be summanzed as follows The 
Chao-Peck scheme requires such a complex aucDon that ~t is probably far beyond the realm 
of workabhty Ther approach also presents senous market power problems wlth respect to 
transrmsslon nghts that have not yet been addressed theoretically and may well be unsolvable 
Wu and Varaya's scheme appears workable and it may do more to help traders arnve at an 
efficient set of trades than McGurre7s does, but ~t also seems to have potentla1 problems wlth 
the allocation of transrmssron nghts McGuire's system seem supenor to Wu and Varaya's 
because ~t does not allocate transmssion nghts arbltranly, but Instead sets a pnce for ~t and 
allows any that are w~lhng to pay that pnce to have access This would seem to prevent the 
garmng and arbltranness that would be an lnevltable part of the Wu-Varaya system 

Table 4 Cornpanson of Three Ellateral Tradtng Models 

Role of IS0 in Trades Report actual power 
flows on all l~nes as 
result of proposed 
trade 

Arbitrarily curta~ls trades in excess of rated line 

Imposes transmiss~on 
about loss and charges on traders 
congestion 

1 Enernv Trade Prices 

Losses 

Stnctly confidential between trad~ng partners 

Reported to IS0 I 
Privately owned I Allocated arbitrarily by 1 Owned by IS0 who I 
Auctioned off every / IS0 m each tradrng 1 charges traders for [ 
period / period I losses & congestion 

Computed by ISO, covered by traders I 
Imbalances Handled by IS0 I 



5 5 Forward Markets for Bilateral Traders 

4s &cussed m Section 5 2 forward markets can be useful for hedging the rlsks of nodal spot 
prices but thelr role m bilateral markets has somewhat different dimensions The most 
fundamental lfference 1s that the bilateral models assume that forward contracts close with 
physlcal delivery of the proauct They are not only financial instruments, but entad what 
contract lawyers call "specific performance ' Because of the specific performance feature, 
n has been argued that a PoolCo IS not such a good idea because ~t would be hard to establish 
a forward market m such a setting These ideas have been aruculated most completely by 
Levin ( 1995a, 1995b) 

Levln bmgs a uruque perspective to the dlscusslon of elecmcity trade because he represents 
the New York Mercantile Exchange (NYMEX) whch is the leadmg futures exchange for 
energy products NYMEX developed a hghly successful futures market for natural gas wh~ch 
matured along with the deregulation of that industry NYMEX has recently subrmaed 
proposed electnc~ty futures contracts for approval by the Cornmolty Futures Tradmg 
Comrmsslon The s u e s  associated w~th an electncrty futures market are addressed m Belden 
and Kahn (1995) Here we concentrate on Levm's views of the econormc role played by 
forward markets 

Levin observes that forward markets are m fact the d o m a n t  form of exchange for most 
commerce Buyers and sellers benefit from p l m n g  thelr business activlQes m advance, and 
therefore predormnantly contract for future dellvery The role of spot markets is pnmanly to 
allocate supply in light of plannlng errors and random shocks on the supply or demand side 
n s  is necessanly a smaller segment of total market activlty than that whch IS represented 
by forward markets As a result, Levm argues that the pnces m forward markets will typically 
be lower than those m spot markets for the same good T h s  baslc relationship is the reason 
that Levm beheves that usmg spot market pools as the requlred medrum of all electnclty trade 
is inefficient 

In a spot market pool where ail elecmcity trade must clear, forward markets are reduced to 
financial instruments W e  pool proponents assert that &us wdl provide adequate nsk 
hedgug opportunibes for participants who do not w~sh to rely on spot pnces exclusively, 
Levm argues the contrary positlon The key dfference that Levln perceives between forward 
market tradmg with physlcal dehvery responslbllity and the stnctly financial forward contract 
IS that the former wrll be lower cost than the latter A seller m a mandatory pool environment 

would have no incentlve to contract forward at a pnce that IS less than the expected spot 
pnce A seller's lncentlve m a market structure without such a pool is to gan  customers T h s  
incentive is lachng where all demand clears through the pool 

In adhtlon to his analysis of forward contract ~nefficiencies m a mandatory pool Levin also 
provides an interesting analys~s of potential regulatory distortions that rmght arise In a 
mandatory pool Slnce a mandatow pool will have enormous Influence over the structure of 



the electnc~ty market there will be an Interest m regulatmg the behavlor of partlclpants For 
example, m Argentma, b~dders are requlred to bid thelr true vanable cost to the pool, not just 
a pnce that they choose strategically, they are subject to audlt on thls (Perez Amaga 1994) 
The goal of this requlrements 1s to avoid some of the distort~ons In the UK pool The result 
of such a requirement, however, is potentially to bmt the fuel pncmg flexrbd~ty of sellers 
Levm (1995a) h t s  SIX Merent fuel pncmg conventions that mght be mandated m a regulated 
'mnt order dispatch" reglme l3 In a decentrallzed tradsns reglme, indlv~dual agents would 
aec~de on whatever fuel pncmg they detrned was approprlate and take the conesponchng 
nsks 

Levin's dlscuss~on abstracts completel.~ from the technological constrants m elecmc~ty 
markets, whch are the foundation of spot market theory HIS poslt~ve view of forward market 
contracting IS consistent wlth the hnd of decentral~zed tradng discussed m Sect~on 5 3, but 
does not really address how the approprlate level of mululateral coordlnatlon mght be 
acheved Fmally, he does not take the possrbd~ty of transrmsslon mmpulation to be a serious 
Issue ne~ther this nor any other form of market power enters h s  drscusslon In Chapter 6, 
we exarmne a few of the ways m whch elecmc networks gve  nse to opportunltles for 
exerclsmg market power 

Spot markets may be implemented through poollng lnstltutions or m a more decentralized 
fashion The central dispatch argument for poollng emphas~zes very short run coordination 
economes Wlth lmproved communlcatlon and control technologies, ~t 1s unclear whether 
centrally &patched pools WIU achleve any s~gmficant improvement over decentral~zed trade 
A more slgruficant potential source of coordlnatlon economy lnvolves Intermehate term 
reserve shanng, specrfically umt commtment and mantenance schedullng Short term tradmg 
among wholesale market pmcipants is based on hourly or perhaps day ahead costs The 
interme&ate term schedullng of mantenance, unlt comrmtment and reserves operates over 
tlme horizons of one week to one year Here the coordmatlon problem is more =cult 
because ~t may be *cult to get decentraked agents to contract w~ th  a hgh level of certsllnty 
to ach~eve the benefits, or to dev~se compensatlon schemes that wlll share the benefits 

The rnagn~tude of coordmatlon economes m the mterrnebate term 1s difficult to estrmate 
One recent study whch addresses unlt comrmtment benefits IS Lee and Feng (1992) We 
dlscuss t h ~ s  study m some detal Lee and Feng cons~der three uulltles connected by 
transrmsslon links of varymg capacity The greater the transmsslon capaclty connecung them 

13 These include (1) swlng gas dei~vered the next day (2) swlng gas dehvered the next week (3) 'spot gas 
delivered the next month (4) the average pnce of gas rmputed from a twelve month commodrty swap (5) the 
opportunity cost of re-seiimg gas rn the cash market. and (6) any of various definitions of hrstonc purchase 
costs 



the more they can share capaclty (no attentron is pad to network effects) There are two 
Impacts of ~ncreased coordmauon Flrst, fewer unlts (or more efficient un~ts) need to be 
comt t ed  The benefit of that 1s reduced ~nefficlent operauon at mnlmum load W~th fewer 
u~uts operatmg, however, there are fewer opportumues to trade among the ut~htles We report 
the net effect of these two different Impacts m Table 5 and dlsaggregate the net ~mpact m 
F~gure 4 

Table 5 Multr Area Unrt Commitment Econom~es 

Transmlss~on Capacrty 
Case A 

Coordmated 
Un~t 

C o m m e n t  
($000) MW % Area Peak 

Case B 
Coordrnated 

Dispatch 

($ow 
ary 

B-A 

($000) (B-A)/B 



F~aure 4 Comm~tment Economies vs Lost Trade Op~ortunlt~es 

0 50 100 150 200 250 300 350 400 450 
Transmlsslon Capacity (MW) 

Comm~tment Econom~es ($000) 
-- Trade Opportun~t~es Lost ($000) 

Table 5 surnmatlzes the ssmulatlon results as presented by the authors Case A represents the 
sltuauon where unlt comtment  IS coordinated among the three areas and they are jointly 
&patched In Case B, each area comrmts umts separately and then there IS jolnt dlspatch The 
sensltlvlty of results to the magnitude of transrmsslon lnterconnectlons IS ~llustrated m the 
table Transmslon capaclty s Bted m MW lnterconnectlons between any two of the uulitxes 
To gve a better Idea of total transmsslon requirements for these cases, we also express the 
total ttansmsslon capaclty as a frac~on of the total peak demand for all three utlhaes 

Presented m h s  fashron, however, the underlying trade-offs are not apparent To Illustrate 
those, we &aggregate the sirnulabon results Into the benefits of jolnt comtment ,  which IS 

reduced mefflclent operation at m m  bad, and the reduced trade opportunltles that result 
when fewer units are comrmtted To make th~s separation we first ~ d e n ~ e d  the unrts from 
the EL4 Inventory of Power Plants and estlmated thelr unlt prlce for fuel from the EIA Cost 
and Qualrty of Fuels report Data on the unit mput/output funct~ons and mnlmum generauon 
levels is prov~ded In the study Flgure 4 summmzes the trade-off between unlt comtrnent  
economes and dmmshed trade Ths  figure shows that the avolded cost benefits of 
coordmated comtment  saturate more qulcMy than the trading opportunities are achleved 



The reason that mulb-area commtrnent IS beneficla1 IS that the rmnunum operatrng levels of 
the umts are hlghly rnefficlent The average heat rate for thls data IS about 12,000 Btu/kWh 
for the baseload mts,  wMe their full load heat rates range between 9,500-10,000 Btu/kWh 

This study does not address the optrmal level of transmsslon capacrty, but from the results 
In Table 5, rt appears that margnal benefits beyond the level of 250 MW interconnection 
among all pmcrpants are rather small 

It is an open questron whether poohng mstrtutrons will be required to acheve coordmatron 
economes of th~s  lund, or whether a more decenuaIrzed market structure can acheve the 
same result The NGMC experiment In Australra is the most senous effort ~nternatronally to 
Implement decentrahzed tradmg The NGMC Code of Conduct (1995) specifies that it w11I 
be the responslblhty of mQvidual generators to declde when and whether to comrmt thelr 
umts These decisions are subject to advance notlce requrements and vanous measures of 
system rehabhty A short term forward market will be set up w~th  the mtenhon of provldlng 
generators with an opportunity to rmnlrmze the nsks associated with a comrmtrnent declsron 
by loclung up a pnce for at least thelr rmrumum output, or perhaps for more than that This 
forward market IS Intended to be a purely financral market 



6 The Problems of Market Bower 

When competltron IS rmperfect, firms may be able to exerclse market power, thereby 
&tort= trade and potenually reaucing effic~ency The sources of market power vary from 
lndustry to mdustry In t h ~ ~  chapter we examme key factors and/or srtuatrons that may create 
market power m electr~city market concentratlon vert~cd mtegration and the abihty to block 
transmssion pathways 

Market concentratlon IS the tvplcal source of market power and wrll probably prove to be the 
most decls~ve factor m bulk power markets as well In Sect~on 6 1 we address the questlon 
of concentratlon and explore several related concepts We show that forward contract 
markets tend to amellorate the effects of market concentratlon whle congestion increases 
the level of market concentrmon Our analysls also suggests that a limted amount of market 
power denved from concentratlon IS found to play a helpful role m mmtamng rehabhq 
Perhaps the central questlon concerning the org-anizatlon of U S bulk power markets IS 

whether vertical re-orgmtlon of the entlre industry will be required Sect~on 6 2 addresses 
the problem of market power engendered by collusron between the DlstCo and GenCo halves 
of vertically mtegrated firms SpecIfrcally, we &cuss the potentld for ths collusion to ihlbrt 
entry by other GenCos and the poss~bllity that an IS0  can control thrs type of behavior In 
Sect~on 6 3, we examme the possibht~es for Gencos to block transmssion access for strategrc 
purposes In Section 6 4 we &cuss and cntlque recent transmslon access polic~es put forth 
by FERC m rts Mega-NOPR We argue that FERC's open access objectives s~mply cannot 
be met successfully without the use of an ISO, and that even w~th  one, the pre-detemed 
transrmssion pnces envls~oned by FERC q d e  the qlementat~on of an efficient access rule 

6 1 Market Concentratlon In Generat~on 

In ths section we revrew bnefly technrques used by economsts to analyze market 
concentratlon as applied to bulk power markets We then focus on two areas that are, ~f not 
completely unlque to electncay, at Ieast qulte unusual and generally not well understood the 
effect of congestron on market size and the effect of competmon on reliability 

6 1 1 Standard Issues zn Market Concentratlon 

Consrdenng generatron fist, the central questlon s whether one firm will have a large enough 
share of the market to profitably rase the market pnce sr,aficantly Th~s  questron can be 
approached vra the standard Coumot oligopoly analysrs, whch tells us that the answer wrll 
depend on the elastlc~ty of demand and the market share of the generatmg f m s  Specrfically 
the markup of a firm wlth share-of-market s and elastrcrty E, will be glven by 



On the left we have the fraction by which pnce exceeds marginal cost As an example, 
assume that a certam firm has 20% of the market and the long-run elastlcity of demand 1s 0 8 
whch IS quite elastic h that case we would expect a markup of 0 210 8 = 0 25, which means 
that 25% of customer payments go to covenng markup, whle 75% cover margmal costs 
T b  IS qulte a substantial markup More recentiy, contestabihty theory has been used to argue 
that the firm wdl pnce lower than this in order to prevent the entry of competitors An even 
more pertrnent correction to the Cournot model has been pointed to by a number of authors 
who argue that bdateral contracts wrll drarnatlcaIly reduce markups in the spot market Thls 
1s discussed at some length m the following subsection 

Market concentration may also be a problem in the distr~butioil market the demand side of 
the market We do not analyze buyer market power, whch IS referred to as 'coligopsony 
power " m detal but offer several reasons why we think it IS not likely to be too important 
Most ~mportantiy, although a Drsco may have a large market share rt cannot make a 
centralzed declsion to curtad demand the way a large generating company can declde to 
curtad generation Ths s because the Dlsco typically serves many customers who would find 
~t impossible to collude on  the^ consuqtlon decisions A second l m t  on oligopsony power 
IS the elastlc~ty of the supply curve Just as the market power of an ollgopohst is lrmted by 
the elastlcity of the demand curve, so an ol~gopsomst's market power is hrmted by the 
elasticity of the supply curve Because entry costs m generation are low and because gas- 
comblned cycle technology exhb~ts relatively few economes of scale, the long-run supply 
curve appears to be qulte flat Le extremely elasuc Because of thrs, reducrng demand won't 
lower pnce very much 

6 1 2 The Use@lness of Fonvard Contracts 

Forward contracts replace the uncertanty of the spot market w~th the certanty of a fxed 
pnce contract, whlch is hlghly desirable for an Investor in the long-hved physical assets of a 
power plant Forward contracts help assure investors that a generation project w~ll  be able 
to sell its product at a reasonable pnce over a sufficient time frame for investors to recoup 
 the^ investment From a financier's viewpomt t h  makes the project safe, from the mvestor's 
viewpomt, t h  makes lu project '%bankable " Thus forward contracts facilitate entry into the 
gereration market In the long-run, th~s wlll lirmt the market power of the current players, 
and m the short run ~t wdl dissuade them from exemsing some of the market power they 
have, because they do not want to encourage entry There are other ways in whlch forward 
contracts can mtlgate market power whrch also deserve attention 

A number of wnters have identdied a second potential benefit of forward markets This 1s as 
an important mtigant of market power in the spot markets to which the forward markets are 



lrnked (Allaz and Vila 1993 Green 1993, Powell 1993, Newbery 1995) In the context of 
market power an important conclusion of these papers IS that forward contracts reduce the 
exercrse of market power m the spot market After presenting the basic argument for tlus 
positron we rase some of our concerns regarding rts valrdty 

Allaz and Vrla (1993) show that forward contracung causes sellers to Increase thelr output 
compared to a spot only market structure In a duopoly settrng, both sellers want to do thrs 
resultmg m increased total output and lower pnce compared to a spot market onlv structure, 
thus their market power IS rmtgated Powell 11993) exarmnes the behavlor of sellers who 
may try to collude in both the spot and forward markets Even In thls case, the existence of 
a forward market puts downward pressure on the expected future spot pnce, so buyers wrll 
want to contract m the forward market because that wrll dnve down spot market pnces, even 
If buyers suspect collusion on the part of sellers Thus once agarn we find that the forward 
market acts to put downward pressure on a spot pnce that IS supported by market power 
Green (1993) argues that pnce competrtlon m the forward market wlll push pnce m that 
market and the spot market down to marginal cost Ths would indrcate a complete 
elmnatron of market power To the extent however, that forward market contracting IS 

Incomplete pnces m both markets will exceed marg~nal cost Rsk averslon on the part of 
buyers will Increase the demand for forward contracts Risk aversron on the part of sellers 
wd  Increase ther deslre to sell forward contracts Thus risk averslon propels both parues 
towards forward contracts, whch, when signed, cause a rmtrganon of market power When 
Green rntroduces asymmetric mformatlon, the b w c e  of power shfts back to the sellers, who 
want to rase pnce m the spot market to mfluence expectations about price m the forward 
market In ths  case, whch is probably the most reahstrc one of those analyzed, the 
equhbnum level of forward contractrng IS less than complete, so that pnce wrll never fall to 
margmal cost But to the extent forward contracts are adopted, their effect is still to mtlgate 
market power 

None of these papers e x m n e  the effect of the threat of entry on these dynamcs Newbery 
(1995) adds thts element to the analyss HIS principal observatron 1s that the low cost of new 
entry lirmts the extent to whch spot and short-term contract pnces can nse 

For pohcymakers, the Klportant question s whether the potentla1 for contract markets to lirmt 
market power m the spot market is adequate to produce "workable competrtron" Thls 
requlres a definmon of "workable compemon, ' whch is hfficult to formulate 

To urrdersmd the mechamsm through whch forward contracts work to reduce market 
power, rt is necessary to e x m n e  Coumot competitron Cournot cornpetitron occurs when 
a small number of f m s  compete by setting quantitres rnstead of pnces Ths  can be done rn 
a number of ways, but m a spot market rt would be done through biddlng a very steep supply 
function rn the spot pnce auction It is nor: hard to show that steep supply functrons are 



strategically desirable l4 Since m the I~mt ,  a vertlcal supply funct~on amounts to bidding a 
fixed quant~ty'~ a Cournot model may prov~de a useful tool for g m n g  a quailtatrve 
understanding market power In the electricity spot market 

In a Cournot equ~libnum, each fm takes the other firms strategies as gven Oust llke 111 a 
Nash equhbnum) and then optmtzes as own supply quantlty In dolng so, it recognizes that 
if ~t increases supply it wlll lower price Thus, ~ t s  profit function is 

Notrce that pnce is a functlon of the ou~put of all other firms, Q, (assumed constant) plus 
the output of the firm m questlon If demand has an elastlclty of e, and d the firm's share of 
the market, q / ( ~  + q) ,  1s denoted by s, then maxmuzlng profit results in a markup glve by 
equatlon (2) 

To understand forward contracts, we Introduce Into the above Cournot model a CFD 
covenng quantzty d Such a contract pays the supplier @,-p) d, where p, is the contract 
pnce Thrs glves us a new profit equatlon 

W~th th~s  new profit equatlon, maxlrmzlng profit results In a markup is given by 

p - c  - s - d  - - -  
P E 

As the coverage of supply by CFDs becomes more complete, the markup decreases untll, at 
full coverage, markup becomes zero 

T h  argument does not consider repeated rounds of contractmg Although the lower markup 
applies only to the spot market, it underrmnes the pnce of future CFDs Talung th~s lnto 
account may substantldy change equat~on (5) Consequently a IS not enurely clear whether 
the rmtlgatmg effect of contracts on market power In the spot market wlil hold None of the 
models exarmned conslder t b  complrcatlon Therefore we cannot be sure whether to rely on 
ths mechamsm, or to what extent ~t will operate Ths remruns a subject for further research 

l4 By b~dding a very steep, possibly vert~cal supply funcuon firm A assures the others that if they rase the market 
pnce (by cumng back on therr supply) it (firm A) wrll not respond be stealing some of their market share This 
makes rt safe for other firms to cooperate In the Cournot equil~bnum by cuttlng their quantiues and rrusIng 
pnce to the Cournot level Thus we should expect firms to bld steep supply functrons in a spot market with few 
suppliers 

A vemcal supply function ' is actually horizontal at zero pnce up to some limiting quanuty Q, at which pornt 
it becomes vextlcal Consequently the supplrer is offenng to sell up to Qo at any posiuve pnce but refuslng to 
sell more at any pnce This 1s equivalent to bidding Q, 



6 1 3 The Eflect of Losses on Market Szze 

Transmssion network losses can be viewed approxlmately as normal transportation costs, 
even though they are proportional to the square of the power flow We beheve that network 
losses are generally small enough that when they are the only barrrer to trade the market is 
generally quite competltlve For instance, when the Western Reglonal Transrmssion System 
is constraned only be losses two-thousand rmle trades between northern and southern 
reglons are commonplace Moderate rlarket power problems mav arlse when these trades 
are blocked by congesaon effectively isolabng Washmgton and Oregon from cheap power 
m the Southwest Extreme market powe problems could anse after deregulation due to local 
congestion, such as occurs on the path into San Francisco whch is limted, for reliabhty 
reasons to a flow that rs approxlmately h'llfthe cay's peak consumption level The remarmng 
power IS currently being supplied by local generation, whch IS owned enbrely by PG&E 
Because losses represent a relatrvely bemgn source of market power, then- effects have not 
yet been lnvestlgated When it IS, the large literature on spatial pnce competition, whch 
focuses on the ~nsulaung effects of distance and transport costs will become highly relevant 
Because we beheve losses play a less important role, we focus rnamly on the effects of 
congestion 

6 1 4 The Effect of Congestzon on Market Sue 

Because market power depends crucially on the slze of a f m ' s  market share, the 
geographical extent of a f m ' s  market 1s also of crucial importance Unfortunately, the 
geography of bulk power markets is detemned by congestion and fluctuates on an 
hourly bass Although there IS no k t  to the complexity of geo,gaphrcal separations that can 
be caused by congestion the effects of a congested line on market power can be broken into 
the following two asbnct cases 

(1) How on the congested h e  slmply acts as a shlft m demand at each end of the Iine 
(2) Supphers at each end actuaIly "feel7' compehhon from suppl~ers at the other end 

We wdl consider each m turn, and represent each by the simplest possible example Each 
example has only two nodes and a single connecting line that is congested or is in danger of 
be% congested The first example has market power at only one end, whlle the second has 
market power at both 

The two cases mght correspond, m the CaMom settmg, for example, to congested llnes that 
enter the-state from the North and East, and wkch connect it to large external markets that 
are essentrally competltlve (case I), and to congested lines under peak load con&tions that 
are Internal to Cahforma and connect regions that have a llrmted numbers of suppliers, and 
thus exhbit market power at both ends of the lines (case 2) 



Case 1 F~gure 5 Congest~on Supports Market Power 
I i 

We begln with case (I) ,  the most 
elementary congested-hne problem 
Thts example rllustrates the most 
baslc polnt about congestron and 
market power In h s  case, the 
Inflow of power on the congested 
h e  effecuvely shfts the demand 
functlon at both ends of the h e  
At the transmttlng end, demand IS 

mcreased, and at the recelvrng end 
demand 1s reduced If, as m our 
example, there is a monopolist at 

West East 

- 
Demand Flow = 3GW 
= 30GW 

Because of the transmlsslon capacrty I~rnrt, 
market power rn the west IS effected very lrttle 
by the 10 compet~tlve firms In the east 

the recelvrng end, ~t wdl mark up 
pnces less, but rt wrll strll act as a monopohst 

In t h ~ ~  example, rllustrated by Frgure 5, we call the two nodes East and West, with the East 
node k m g  assumed to be compefitlve (10 firms) The West node represents Calrforma, and 
IS assumed to be subject to market power on the part of suppliers (4 finns) To srmplify the 
analysrs, we represent t h~s  market power as a monopolrstrc supplier We also assume for 
sunplrc~ty that both the monopolrst and the competltrve suppliers to the East have the same 
marginal cost 

The first step IS to notice that pnce at the East node wdl equal marg~nal cost, whde the 
1 

monopobst m the West wdl always find 1t profitable to restnct demand untll pnce exceeds 
marglnal cost Consequently, wrth pnce hlgher m the West, the h e  wdJ certamly be 
congested with power flow &omEast to West (An optrmal dlspatch requrres thls whenever 
there IS a pnce hfference m such a simple network ) Now the monopolrst knows that there 
can be no response from the East to a change of supply, so the western monopolist contlnues 
to act as a monopohst facmg h s  shifted demand Because demand IS lower, the monopolist 
may set a lower pnce, so m thrs sense its market power may be curbed But the monopolrst 
does ~iot  need to take into account any competltrve behavior of f m s  to the East 

Case 2 

The srrnplest example of case 2, closely m c s  one of the man constrants m a potentral 
Cahfornia power pool Thrs IS the constrant whch occurs when transrmttmng power from 
Northern to Southern California (the so-called "south of Tesla constrant") 

This north-south constrant, illustrated m Frgure 6,1s part~cularly srmple because, to some 
reasonable degree of approxlrnation, it breaks the market Into two regions We wrll make the 



s~mplzfymg assumption that , F~gure 6 An "Under-Usea" L~ne I 

the two regions, north and 
south are idenucai m everv 
respect and that there is a 
monopoly supplier in each 

If these two re,  ions were 
completely separate, there 
would be identical 
monopolisuc solutrons m 
the two regions If we 
connected them with a very 
strong line, so that both 

North 

Demand The connect~ng line is 
just brg enough to 
make North & South 
monopol~sts compete 
as a duopoly Capacity 

Flow 
But the line carries no 
power, only threats of 
competttron 

= 2 GW 
= 0 GW 

the complete symmetry of the problem Ths means that although the bne is not used, it is still 
very useful because it keeps pnces low The threat of competltlon is all that IS really needed, 
and the lme (if it is big enough) provides that threat 

suppliers could sell as 

If a connechng h e  ~s of smcient capaclty to reduce market power as much as 
poss~ble, ~t ulll appear to be over bwlt and under used 

South 

Thls rases the obvious questron how big a h e  is needed to induce duopolistic, instead of 
monopoht~c, behavior? Ironically, the answer has nokng  to do with actual power flow on 
the h e ,  and everythmg to do with the threat of competition The line sizing questron IS very 
chfficult to answer and the best we can do currently is to solve one very simple example In 
h s  example the answer was found to be that a h e  big enough to carry 1/10 of the power 
sold at one node would be sufficient (see Borenstein, Bushnell, Kahn, and Stoft 1995 for 
discussion of h s  example) Note that ths  solutlon agan depends on the unproven 
assumpuon of Cournot competmon 

much as they wanted in the 
other s market, there 
would ?x a duopobtic solution w~th lower prices Although t h s  result is obvious, it has one 
very surpnslng property No powerflows on the connectzng Erne T h s  is a consequence of 

Probably, the most interest~ng problem involves a transmssion llne that is too small to bring 
about the duopohstlc solutron Clearly a verv weak lme would provide such an example If 
we imagine the two nodes connected by an extremely weak line, then both suppliers would 
almost ignore each other, because both would know the other could affect them very little 
Thus we should have something close to the two-monopoly solution But because of the 
symmetry of the problem, the h e  should be uncongested and t h  adds a duopo1ist.c character 
to the solution The actual solut~on is quite complex, but it mvolve randomness and 
congestlon in both directions Ths  example allows the following conclusion 



A line that IS on-average uncongested may st111 be too small to reduce market 
power at both ends as much as a larger lme would 

Tlxs reinforces our prevlous concluslon as can be seen as follows Thrs concluslon tells us 
that even rf a h e  is seen to be uncongested on average, ~t may be to s m d  to produce the 
maxlmum poss~ble market-power-reducmg effect In order to elrmnate rts res~dual 
contnbuuon to market power ns capacrty w1lI need to be expanded When capaclty has been 
expanded sufficiently to elrrmnate any contnbutlon to market power rt wlll appear to be even 

\ 

more over bullt than previously 

The ~mplrcation of our analys~s 1s that in situations where generation market power IS a I 

problem, there may well be value In bulldlng a more robust transmsslon system than can be 
justified on the bas~s of the economcs of power flows alone Of course there are costs to 
overbuilding the network, so a cost-benefit analysls will be necessary 

6 1 5 The Effect of Competztzon and Market Power on Relzabzlzty 

Cornpetrtlon wdl force pnces down close to rnargmal costs How, then, wlll generators cover 
thelr fixed costs? If they cannot, how wlll adequate capacrty rnargrns be mitlnmned' It 1s 
useful to analyze this Issue by generatlon market segment, drstlngurshmg between baseload, 
md-range, and peak-load capaclty Our analys~s of rehab@ (as well as market power) 
rndlcates that the deslgn and operatron of the market dunng Qmes of peak demand, or 
unexpected loss of supply, needs much more attention The Staff of the Publ~c Servlce 
Cornmss~on of W~sconsln makes a slmlar polnt m ~ t s  assessment of restructuring (PSCW 
1995) A prelrmnary back-of-the-envelope calculatron lndrcates that a spot pnce as high as 
SO$/kWh may be needed at peak load m order to Induce the correct level of Investment m 
pealung generators l6 

We begm wrth the Issue of base and rmd-range capacrty Frrst, ~t IS true that when only base- 
Ioad capaclty 1s requrred, pnce will fall to the marginal cost of base-load generatlon, whlch I 

can be qulte low Thus, revenues collected dunng these tlmes wlll make no contnbubon to 
the fixed cost of base-load capaclty However ~t IS also true that when rmd-range or pealung 
capaclty IS requlred, pnce wdJ exceed base-load marpa l  cost (and th~s  pnce wlll be paid for 
all genemoon) so base load wlll, dunng these penods, collect revenues contnbutmg to ther 
fixed costs In Append~x A, we present a detaled argument whch shows that ~f the system 
has the optlmal rmx of base-load capacity, then the base-load capacity wrll earn exactly what 
s requlred dunng hlgh demand hours, to cover all costs and earn a normal rate of return on 

l6 This value (50ctkWh) corresponds to an esurnate presented by Mrchael Schnltzer at the Harvard Electnclty 
Pol~cy Group semlnar (9127195) as an estlmate of the energy charge that would just cover the cost of peakers In 
the current system It IS also the value arnved at theoretically based on an elasticity of demand of 0 2 and a 
fa~rIy reasonable load-duratlon curve Th~s quesuon deserves much more attentron 



lnvestrnent Moreover, lf the svstem has too much or too httle base-load capacity, the market 
pnce wdl mduce low or hgh profit levels (respecuvelv) that will cause Investors to adjust the 
level of base-load capacity towards the optlmurn ratio 

md-range capacltv of any vanety, from just above base load to just below the last peaker in 
the loading order will be treated srmlarly by the market Each vanety of capacity can only 
earn enough revenue to help it cover margrnal costs when capacity that rs hgher on the 
Ioalng order is called into servrce But dunng thls time, it will earn enough to ensure that 
the proper amount of that type of generanon is in the m x  of generation technologies 

This brmgs us to the second Issue, how will the pealung technology cover rts fixed costs 
Whenever thzs technology runs it IS by definition the marginal technology, and so one would 
expect a competitrve market to dnve prrce down to its margrnal cost, thus preventing rt from 
covenng fured costs However, once the last pealung unrt has been brought on h e  the 
market no longer behaves compet~tively, because we are m a conditron of short supply At 
this polnt, any Increase in demand w11l rase Dnce above m q m a l  cost 

The behawor of the market m this condmon IS verv deIrcate Pnce must be rased to clear the 
market but for ths  to work, demand must respond to price If demand is totally 
unresponsive, the market wdl fa1 to clear, whch in a power market means rolhng blackouts, 
not a happy turn of events If demand IS merely very insensitive to pnce, then the market will 
clear but at a very hgh price In general t h~s  is to be considered the deslred outcome, as a 
very hlgh pnce is needed to cover the fixed costs of capacity that runs only a few hundred 
hours per year Very prelrmnary calculaQons inhcate that a pnce as h g h  as 5O@/kWh may 
not be unreasonable dunng the annual demand peak 

Thrs analysls hlghhghts several problems that deserve senous attennon before a competitive 
market IS launched These d u d e ,  how to Insure that the market will clear, how h g h  a pnce 
should be considered a healthy outcome of competrtlon, and how best to induce a large 
demand response to pnce The good news is that if demand IS, or can be made to be quite 
pnce responsive, t h  response can take the place of a large amount of pealung capacity whch 
will result in substantral savmngs for consumers 

6.2 Conflicts of Interest In the Vert~cally Integrated Firm 

There are a vanety of ways m whlch the vertically mtegrated firm can exercise ~ t s  control over 
the transrmssron network to frustrate competiuon T h ~ s  can occur m both the short-run 
tradmg market and the long-run capacity expansion market In Secnon 6 2 1 we address the 
problem of long-run access We e x m n e  whether the introduction of an independent system 
operator can mugate access problems in Section 6 2 2 



6 2 1 Long-Run Wholesale Access 

A recent competltlve b ~ d  m Southern Cahfoma ~llustrates the long-run problem of 1 

competltlve wholesale access under vertlca! mtegratlon In thrs 1993 case San D~ego Gas and 
Electnc (SDG&E) was seelung approval from the Callforma Publrc Uulrtles Comrmsslon 
(CPUC) to repower lts South Bay Unlt 3 from steam generation to a comblned cycle 
configurat~on After lnltlal lnd~catrons that the CPUC would approve of thrs project, 

I 

~ndependent generators cornplaned As a result the CPUC ordered SDG&E to seek 
\ 

cornpetrtlve b~ds as a ' market test ' of the project econormcs All the Independent projects 
whch were b~d  were located on the periphery of the SDG&E system, relatively far from the 

r 

load center and requlred transmsslon upgrades The South Bay 3 unrt IS located at the load 
center and would provide reactlve power support To evaiuate the brds, SDG&E lured a 
consultant Absent the Iocatron factors, the South Bay 3 bid was not supenor To evaluate 

r 

the locatlonal effects (costs and benefits), the consultant relied on the utihty's own estlmates 
W~th  locatlonal effects est~mated m t h s  way, South Bav 3 was deemed the prefened 
alternauve The CPUC ordered that the consultant's evaluauon be made publlc (RCGmagler 
Badly 1993) Thls was unexpected by SDG&E and the bidders, each of whom was upset, but 

i 

for Merent reasons The b~dders were unhappy because detads of their offers were discussed 
The utd~ty was subjected to cnuclsm concerning the Independence of ~ t s  consultant In the 
end, the uthty dropped the project, cltlng a reluctance to make any long-term cornrmtments 
In the face of mcreasmg competltlon 

i Th~s  set of events ~llustrates the lnforrnauon asymmetry Inherent m assessing transmsslon 
costs and benefits It is poss~ble that SDG&E could have contracted w~th a consultant who 
had substantial expertise m transmss~on issues and who would have been m a posltron to 
make a truly Independent assessment Gwen the outcome, Le , the extent to whlch the utlhty's 
competltlve advantage appeared to lay m thelr favorable location, the utrl~ty would have a 
dmncentlve to seek out advice that may have gone aganst its interest On the other hand, ~t 
~sn' t  clear that the unhty could have known m advance that locatlonai effects would be the 
fundamental detemant  of bid rankrng The motlvatron of the CPUC m forcmg the Qsclosure 
of the b ~ d  evaluatron report IS unclear The effect of the Qsclosure was to reveal the 
mconsstency between the treatment of locanonal effects 1n this settlng w~th what the CPUC 
was requmg m the statewide competttrve b ~ d  known as the B~ennial Resource Plan Update 
(BRPU) The BRPU policy on transmsslon costs was Intended to provrde bidders w~th 
lnformatlon In advance on the upgrade costs assoc~ated with smng at d~fferent polnts In the 
network Ths pollcy would remove much of the ~nformauon asymmetry between the utility 

1 

and non-utaty hdders m a cornpetrtlve procurement Slnce ~t focuses only on costs and does 
not address benefits," the BRPU pollcy does not give optrmal slung s~gnals, aIthough ~t IS a 
cons~derable advance compared to prevlous methods 

I7 No approach based solely on upgrade costs can Incorporate the benefits of smng to rei~eve congestion 
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Independent System Operalor 

The potential development of competition in retal markets has elevated sensiuvity to the 
conflict of Interest problem m short-term markets Nowhere has thrs drscussron been more 
intense than in California where the CPUC investigation of retaiI access (CPUC 1994) has 
st~rnulated substanual discussion One rmportant area of agreement to emerge from the 
CaMoma debate over retad access has ken  consensus on the need for an independent system 
operator (ISO) under anv of the plans being drscussed (Stalon and Woychik 1995) 

There are several countnes m whrch the IS0 concept has been implemented or is under 
active dscussion, and where complete vertlcal dlvesuture has not been or IS not intended to 
be Implemented These cases are interesung because they rase the possibrlity of introducing 
more trade and competiuon without vertrcal ownershp changes The country wlth the longest 
expenence of this lund is Span (Kahn 1995) In 1985, the vertically Integrated utllrtles sold 
thelr hgh voltage transmsion h e s  to a government enuty, Red Electnca de Espana (REE), 
whch became the operator of the =d and whlch centrally dispatches the enure system as an 
Integrated nauonal pool Utrlrues, both pnvate- and government-owned retan generauon 
assets and distnbuuon assets Until qulte recently, REE was effectively unregulated, and 
operated under muustend control The Sparush government created a regulatory comrmssion 
rn 1995, whch will exercise oversight on FEE, among other responsibrhties 

Slmtlar arrangements are bemg proposed m Alberta, Canada (ADOE 1994) In thls case, there 
are also both pnvate and government owned utlliues They already transact all electncity, 
except for self generation, through a centralrzed pool The government and Industry have 
agreed to open up th s  market to more competiuon by prov~ding for access to the pool, 
mitially for existmg self-generation plants and, m the long run, to any new generator 
Implementmg open access will lnvolve settlng up an oversight functlon for the pool and gnd 
operations that wlll involve all industry participants Ownershrp transfers of transrmsslon 
assets are not anucipated nor will there be any vertlcal dlvestlture Because Alberta already 
bases transactions on pool operation, the incenuve for generators to sell to then affrhated 
distributors has already been attenuated 

Although an IS0 could be expected to Increase market transparency, there have been barners 
to ths, at least m the case of Span REE, as the agent of government electncity pohcy, 
drspatches the system to meet certan natlonal objectives regardng the use of expensive 

locally produced coal Preferential treatment for local coal production is a ub~quitous practice 
m Europe, even though it s opposed by the European Unron (De Paolr and F~non 1993) The 
result m the Spmsh case is that REE must constantly be adjustmg its rmplicit dispatch rules 
to meet the coal target, given the other condtlons on the system (1 e , expected hydroelectric 
and nuclear producaon, demand levels, mantenance schedules) 

The arrangements In Span and those proposed m Alberta mogate conflrcts of interest m 
vertically mtegrated utllrties by mterposmg a strong market-malung rnstituuon The separation 



of ownershp of transmsion lmes m Span proviaes stronger assurances that there wlll be no 
rnmpulatxon of access than the proposed shanng arrangement In Alberta On the other hand 
the governance structure m Alberta may be able to exercxse better control of the pooling and i 

access functions than m Span rf only because preferenual access 1s not reserved to a special 
class of suppliers 

In the U S context, the dlscussxons of the IS0  concept have focused on the Issue of ~ t s  
comrnerclal role Vmous poohng proposals address the conflict of interest problem by I 

asslgmg the cornmercxal function of matchg supply and demand to the IS0 along the lines 
of central pooling instrtutlons arouno the world The argument aganst assigmng h s  
commercial role to the IS0 1s that it creates a difficult regulatory problem and that there is I 
an arbxtrarxness to such dispatchmg that need not produce efficient outcomes (Wu et a1 
1994) Alternative vlsions of an IS0 have been discussed In Sectlon 5 3 Wlth an IS0  that 

L 

does not play the role of @d merchant there may stdl be a problem due to vertlcal relations 
To acheve the benefits of decentralized trade there should not be incentives for commercial 
relations that are dictated bv vertlcal hes Thus m the CaIifomia debate for example, the 
proposal for d~rect access and no central pooling requires that unlltles spin-off the~r 
generatmg assets (Knight 1995) 

Ultlrnately, vertxcal issues must be addressed e~ther by structural or regulatory controls Whle 
spot market instrtutlons, pmcularly a mandatory pool, may amellorate preferenhal tradng 
with affhated entitles, there may still be a problem in the contract market Even in the UK, 
the regulator has had to review affiate relatrons mvoIvmg the investments of &smbutlon i 

companies in IPP projects from which they also purchase (OFFER 1992c, OFFER 1993a) 

Network topology has a strong Influence on the potential for trade It 1s a fact emphasized by 
the technologists that electrical networks do not funcbon the way ordinary "transportahon" 
networks fixnctlon, and therefore analogies from other network lndustnes are approximate at 
best There are several ways m whch particularly sltuated agents can block the transactions 
of others Hobbs and Kelly (1992) dustrate straght-forward examples based on the network 
topology m New York state An example wlth an internauonal cast is glven In Bjortvan and 
Tjotta (1993), where the posiaon of Sweden m the Scanlnavlan countries effectrvely llrmts 
the abhty of Norway to export throughout the region The blockades exarmned In both cases 
are qulte transparent The only path for exchange lles across the temtory controlled by the 
blockmg agent In both of these studies, the authors conclude that pncxng pohc~es whtch 
allocate a large share of the benefits of trade to the bloclung agent are required to reach 
efficient trade levels 

Electrical properties of the network can also be used to affect trade blockades Tfus is usually 
due to the presence of weak llnes in the network whch l i n t  flows Generators located near 



Flgure 7 L~ne  Constraints Produce Market Power 

I 

a) Unconstrained 
transmission 

b) Line 1 - 2 limited 
to 50 MW 

\ 

1 75 4 
225 300 

c) Generation at Node 2 fac~litates 
increased generation at Node 1 

these h e s  are m a posltlon to facllltate or block the output of other generators Chao and 
Peck (1995) glve a useful sunple example of th~s  phenomenon, whch we reproduce below 
as Figure 7 They adopt the standard pedagog~c convention for ~llustratmg network 
constramts, namely a three node network with two supply nodes and one demand node, 
M e d  by h e s  of equal qxdance  l8 F~gure 7a shows the case where the generator at Node 
1 Injects 300 MW, and the generator at Node 2 does not produce at all The powerflow 
equations d e t e m e  that the mjecaon at Node 1 IS dvided m the ratlo of 2 to 1, 
correspondmg to the relatrve Impedances of the short path from Node 2 to the demand at 
Node 3 and the long path that goes from Node 1 via Node 2 to the load Slnce the hnes are 
of equal ~rrgedance the long path has twrce the lrnpedance of the short path Figure 7b shows 
the effect of a 50 MW transfer h u t  on the h e  from Node 1 to Node 2 W~th only the 
generator at Node 1 producmg, th~s  llne l m t  reduces the total supply to only 150 MW 

l 8  Impedance IS the measure of the ease wlth wh~ch power flows on the llnes of a network 
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Flgure 7c shows that producing power at Node 2 will ailow additional productlon at Node 
1, whde std respectrng the l ~ m t  on the lrne from Node 1 to Node 2 The flows from Node 2 
will offset incremental flow from Node 1 to keep the net flow at 50 MW, as long as every 
Incremental MW at Node 1 1s matched by an Incremental MW at Node 2 Ths  gives the 
generator at Node 2 substanual Influence over the market HIS output deterrmnes how much r 

above 150 MW the generator at Node 1 can produce Depending on the demand elasnc~ty at 
Node 3 the Node 2 generator can charge a hgh  pnce for t h s  servlce If the pnce offered 1s 
not hlgh enough, the generator ar Node 2 can smply w~thdraw from the market and force 
productlon and demand back to 150 MW 

Notlce also that the congestion on lzne 1-2, produces an "uphlll flow " By thzs we mean that 
lf the nodal pnce at nodes 1 and 3 are 5$ and lo$, respectively, then the opt~mal nodal spot 
pnce at node 2 1s 1% The opt~mal pnce at node 2 IS the net system benefit of an adlt~onal 
kWh Every kwh Injected at node 2 has a d~rect benefit of lo@ to node 3 But every kwh 
Injected at node 2 also has an indirect net benefit of 5 @  because ~t allows node 1 to s h p  an 
addt~onal kwh to node 3 Thus, the value and pnce at node 2 IS lSct/kWh, and the flow from 
node 2 to node 3 IS an ' u p W  flow ~t takes power from an expenslve node to a cheap node 
Any pnce above 1% at node 2 would Involve the exerclse of market power, I e be above the 
soc~al value of power Injected at that node 

Tlus example uses the s~mplest poss~ble characterization of electnclty networks Only the DC 
powerflow IS taken Into account, even h e  losses are neglected In reality other network 
constramts also allow generators to explo~t local geographc posluon for market power Kahn 
and Balhck (1994) give an example, also m the three node, two generator, equal h e  
impedance style, where voltage constrants coupled with one seller's refusal to support 

r 

network requrements become a tool for market share gans These examples resemble some 
of the documented abuses of market power by the large generators m the UK (OFFER 1992d, 
OFFER 1993b) r 

i 

6.4 Will Comparable Service Standards Work? 
r 

In hght of the potent~al abuses of market power that may occur, ~t n reasonable to ask 
whether these can be sufficiently mbgated by the regulatory approach currently bemg 
adopted by the FERC Mega-NOPR (FERC 1995) If not, more significant steps wlll need to 
be taken The Independent system operator concept, common to the competition models 
analyzed m Section 5 and also &cussed m Sectlon 6 2 2, IS a more slgnrficant refom of bulk 
power lnsbtutlons than the comparable servlce standards currently bemg unplemented by 
FERC, whch only requlre that the vemcdy mtegrated firm offer servlce to others on a 
non&scnmnatory bas~s 

The man cntlque of the comparable servlce standard approach l~es  m the d~fficulty of 
enforcement The staff of the Federal Trade Conrmss~on (FTC 1995), for example, argues 



that the trme sensrtivlty of electricity transactions would make compl~ance momtonng 
extremely -cult Regulation would be requlred "v~rtually transactron by transact~on " This 
IS simply not feaslble 

The counter-argument rel~es on reputation effects Srnce regulatory oversight IS necessarily 
mncomplete, ~t IS rational for attention to be concentrated on firms that have developed a 
reputatron for non-compliance Such reputabons are developed by complsllnts from affected 
parties As long as the gzuns from m&v~dual ep~sodes of the exercise of market power are 
small a utrlity rmght feel that the costs m terms of future oversight would be large rf they 
were to engage m market manipulation Only trme wrll tell if these effects are strong 

To dustrate the enforcement problem it is useful to e x m n e  the krnds of litigat~on that may 
develop m an open access reglme We sumrnanze a relevant case m the next section and then 
&scuss its mplicatIons 

6 4 1 The Cleveland Electrzc/ Cleveland Publzc Power Dzspute 

The d~spute between Cleveland Elecmc Illurmnatmg (CEI) and Cleveland Pubhc Power 
(CPP) over an emergency inc~dent ~llustrates what may be an extreme, but nonetheless quite 
relevant, example of enforcement Issues ansmg m a competrtive regime Ths dspute IS 

&cussed at length by Porter (1995), who summmzes the FERC htigation We borrow from 
that revlew here 

CPP IS a small (200 MW peak) transmsslon dependent mun~clpal ut~lity that competes w~th 
CEI for r e t d  load m the city of Cleveland Ths  type of retad competition IS unusual in the 
U S It is facihtated legally by the part~cular nature of the franchse laws m Oho Not only 
do the two utrhtres compete at the retal level, but CEI is requrred to provide transmssion 
servlce to CPP Under the terms of an anti-trust settlement associated with nuclear power 
plant hcenses granted to CEI and ~ t s  jolnt venturers, CEI must provide CPP with supenor 
transmssion servlce, not smply comparable service 

On June 16, 1994 an emergency condbon occurred m the Cleveland area due to heavy 
summer loads and scheduled m t e n a n c e  on several of CEI's plants As a result of heavy 
lmport loadmgs on CEI's l~nes (more than 60% of area demand), voltages on the CEI-CPP 
mterconnecQons deched CEI requested that CPP reduce its reactive power demand, wh~ch 
would have helped restore voltage Ths  &d not occur Next, CEI ceased servrce to ~ t s  own 
interruptible customers, and curtaded non-fm transrmsslon service to CPP There was st111 
no change m dehvenes to CPP When voltage at the interconnection declined below 95% of 
the rated level, CEI began rolhng blackouts to 38,000 of ~ t s  own reml customers After 
repeated requests, CPP reduced ~ t s  own real power demand and voltage Increased W~thln 
two hours service was restored Subsequent to these events, the p m e s  filed complants 
aganst each other at FERC 



Although the relationshp between CEI and CPP is governed by contracts there was stlll 
considerable Isagreement about whether each side had met its respective responsiblllties CEI 
complaned that CPP did not have firm transrmsslon contracts for all of ~ t s  demand and had 
faded to meet its long s tanbg oblgation to ~nstall capacitors or otherwise take responsibility 
for controllmg ~ t s  reactive demand On its side, CPP argued that CEI was lrresponslble for 
havlng so much capaclty unavadable dur~ng the summer penod, that CEI Interrupted 
dehvenes, and that CEI should have coqhed  wlth requested changes In CPP schedules The 
two sides also dlspute the precise factual sequence of events and the voltage standards that 
ought to be applicable 

Thls case ralses questions about the enforcement of contracts when sltuatlons are complex 
the partles have confl~ctmg econormc interests, and one party depends upon the other for 
cnucal servlces FERC was called upon to mtervene as t h ~ ~  sltuation developed, but ~ t s  advice 
&d not appear to affect the course of events significantly It 1s qulte llkely that the htlga~on i 

costs a r ~ ~ m g  out of t h  sltuation wlil exceed the dlrect damages caused by the emergency It 
IS also unclear that there IS really a situation of market power abuse involved in these 
crrcurnstances There does clearly seem to be an atmosphere of mutual mstrust between the 
parties that IS not conducive to longer term assurances that simlar problems would not arlse 
in the future 

The issues of the appropriate voltage standard and the extent to which either party was out 
of comphance wlth responsibllitles do not seem to be appropnately adjudicated by FERC It 
would be preferable for an industry-based organlzatlon of some klnd that was closer to the 
facts than FERC to make such deterrmna~ons f i s  lund of role would be more consistent 

with an Independent system operator enforcing network standards than a federal regulator 
The best treatment of problems of t b s  lund IS before the fact rather than after Therefore, if 
it IS the responslbhty of wholesale customers to be responsible for their voltage demands, thls 
should be enforced as a routlne matter of gnd management, rather than ansing ex post as part 
of a contract dispute 

Increasing competrtion m the bulk power market wdl mevitably lead some pmclpants to 
- 

"lean on the gnd" in one way or another When such behavior anses, there are hkely to be 
contract drsputes, if not worse consequences The FERC standard of comparable service 
qhci t ly  assumes that these events wdl be very infrequent and mnor If they in fact Interfere 
wlth the functlonrng of a competrtrve market, then a more substant~al reform of wholesale 
market instrtutrons will be necessary 



6 4 2 The General Argument for an I S 0  

The Cleveland drspute prov~des a telhng example of the type of problem that can arlse In a 
CornpetltIve environment where "open access" has been rmplemented without the benefit of 
an IS0 But one example of an open-access system with senous problems does not argue 
that the deslgn of a successful open access system w~thout an IS0 will be flawed generally 
We now attempt to construct a general argument to that effect 

We requlre three properties of a successful system 
(1) that it mantan rehabrl~ty, 
(2) that ~t allow reasonably efficient use of the gnd, and 
(3) that n prov~de nond~scnmnatory access 

To meet the first of these requirements the system must ensure that demand does not exceed 
supply Ths IS a slmple problem ana lt has tnree solutlons 

(1) A hgh tanff pnce set ex ante 
(2) non-pnce ratlonlng of demand or 
(3) a market clear~ng prlce 

The first (hgh pnce) solutlon would be easy to ~mplement, but would waste g ~ d  resources 
To avo~d completely the need for ratiomg, the predetemned transmsslon tanff would need 
to be hgh enough to prevent excess demand under all poss~ble market condrbons But such 
a hlgh pnce would severely discourage the use of the gnd dunng the rest of the year, dunng 
most of whch tune the margmal cost of using the gnd IS practically zero (no congesbon and 
very small losses) Thus while solutlon 1 flawlessly solves the problems of non-lscmnatory 
access and reliability, ~t fals to allow reasonably efficient use of the gnd 

The ratlomg solution IS the one that farled In Cleveland In general, ~f the posted tanff 1s set 
at any level that encourages at least moderately effic~ent use of the gnd, there w~l l  be many 
nmes when the demand for gnd servlces exceeds the capaclty of the gnd to supply In h s  
case demand must be ratzoned to avo~d catastrophic fadure of the system Agam tins IS 
demonstrated vivldly in the Cleveland example But the declslve problem IS not the need 
for rabomg, but the unavadablhty of a dlslnterested party to perform that rat~onlng 
Without an ISO, rauorung must be conducted by the owners of the gnd, and in all cases these 
owners are also users of the gnd When ratlomng is needed, they cannot be expected to be 
unblased and even ~f they were no one would bebeve ~t The ~nevrtable consequence 1s 

mation frequent and costly htl, 

The thxd solutlon the use of a market cleanng pnce for transmssion servlces, requlres a 
market In those servlces Such a market can only be conducted by an IS0 Any attempt by 
the ownmg utzllty to conduct a market for the use of its h e s ,  wlth Itself bemg one of the 
principle purchasers would nghtly never pass the FERC guidehnes for non-dscnrmnatory 
tanffs 



The mescapable conclus~on would seem to be that the FERC's gu~dellnes s~mply cannot be 
met successfully w~thout the use of an IS0 Further, ~t would seem apparent that although 
an IS0 rmght be capable of lrnplementlng a moderate pre-detemned pnce and non- 
d~scnrmnatory ratlonlng, that tlus would be less than ideal Ratronlng 1s rarely a desirable 
solutlon to the problem of allocaung scarce resources, and ~t would seem to have Irttle to 
recommend ~t m the present circumstances Sunphcrry IS ~ t s  only vlrtue, and slnce the 
qlernentatlon of rules for non-drscnmrnatory ratlorung are probably just as complex as those 
for pncmg, rauonlng In thls context w~ll  not be particularly slmple Consequently a market 
for transrmsslon servlces run by an IS0 would seem to be the obv~ous first cholce for solvlng 
the open access problem T h  IS of course what IS proposed both by bllaterallst and by those 
advocating the nodal-pr~cmg form of restructuring 



Transmssion Capacity Expansron 

Tlus chapter focuses on incentive and instltuoonal mechamsms that have been proposed to 
encourage transmsion capacltv expansion in a restructured and more competitive electncity 
Industry Currently transrmsslon capacity expanslon problems are almost enurely left m the 
control of vert~cally integrated utllitres who are providing for their own transrmsslon needs 
Consequently, these uuht~es are well Informed about ther needs and have good reason to 
satis@ them economcally Aside from the standard problems of rate-of-return regulaoon, 
transrmssion w~thm a vertically integrated utllity presents no spec~al problems But as soon 
as trade between uthtres becomes Important, the provision of transmssion capaclty becomes 
problematic In a restructured power market where the grid is a common resource to be 
share equally by all players the problem is considerable 

Three broad approaches have been proposed to solving the transmlsslon capacity expansron 
problem in a restructured industry (1) rely on a regulated monopoly, (2) rely on reglonal 
transrmssion groups, and (3) rely on pnvate Investment gu~ded by an artificial market 
mechamsm such as awar&ng transrmssion congesbon nghts to Investors All three 
approaches show some potential, but also present senous unanswered questions For the 
monopoly approach to work, the regulator must be able to speclfy clearly and objectively the 
crrteria for evalua~ng transmssion investments l k s  has not been done For reg~onal 
transmssron groups to work effectwely, they need a decislon process that leads to optlmal 
outcomes Unfortunately, both rnajonty rule and u n m t y  seem to have very senous 
drawbacks In the next sections, we focus on the thrd approach in more detal 

There are two important sets of questions associated with transrmssion capacity expansion 
cost recovery and Investment mcentwes The first involves the deslgn of efficient pnces that 
cover costs Smce transrmsslon IS a technology charactenzed by sigmficant scale econormes, 
margrnal cost pncmg wlll not recover total costs There is a growlng hterature, onglnating 
pnnclpdy rn those countries that have restructured the electnc~ty mdustry, about varrous 
ways to recover fixed investment costs (Rudnick 1994, Perez Amaga et a1 1995) Of equal 
lrnportance are the questions concemg the control over Investments in gnd expansion Who 
can propose expanslon projects, who can veto them, and who will pay for them? 

Transr~llssion Pric~ng and Network Fixed Costs 

As we have seen, under one prormnent version of a nodal pnclng regime, the gnd merchant 
wlll collect revenue roughly equal to losses plus revenue that is hrectly linked to the amount 
of congestion on the gnd Both of these sources of revenue are roughly proportional to the 
margmd value of q r o w g  the gnd, whch zf the gnd has been opamally des~gned wdl equal 
the rnargmal cost of unprovlng the gnd But if the cost of providing gnd servlces has a large 
fmed component, rnarggal costs wdl be far less than average cost and revenue wlll fall far 



short of covenng the total cost of the gnd If the grld has been over bu~lt, then the marglnal 
value of expans~on wdI be even lower than marglnal cost and revenues wlll fall short of total 
cost by an even greater rnargln In a bilateral or multilateral reglme the sltuatlon can be even 
worse For mtance m the multdateral tradlng system descnbed by Wu and Varaya, the IS0 
collects no revenues whatsoever 

Open access controlled by an IS0 Dose\ an economc efficiency problem If nelther uuhbes 
nor IPPs have control over the network, they will not be Inclined to expand ~ t ,  so that 
network expanslon and mantenance will need to be funded by the IS0 For thls to happen 
the IS0 needs a larger source of revenue than ~t can obtan from charges for loss and 
congestion Therefore the IS0 wlll need to Impose some u-ansmsslon charge m additlon to 
the op& loss and congesuon charges T h  addtlonal transmsslon charge (perhaps s~mrlar 
to the "uphft" m the UK) may discourage trade, but that may be the pnce that has to be pad  
for neutrahty of grid operation Other possib~lltles for funding and motrvaung gr~d  expanslon 
are discussed In the next sectlon 

7.2 The Control and Mot~vatlon of Grid Investment 

In the long run expanded trade wrll requlre expanslon of the transmssron network Th~s 
rmght be expected sooner rather than later, because the gnd m the U S was not built wlth 
trade as ~ t s  pnnclpal objective W~th  the hghly decentralized nature of the U S transrmsslon 
network, any new transmsslon system expanslon necessmly lnvolves the Interests of many 
u t h e s  Tradltlonal methods of dealing wth  these lnteractlons were based on study groups 
of transrmsslon-owmg uthties More recently, wrth encouragement from FERC, cooperatlve 
mstltuuons, known as Regional Transrmss~on Groups (RTGs), have been encouraged to 
develop Although there IS stdl relatively httle expenence with RTGs, the baslc organ~zatlonal 
goal is to broaden the range of economc Interests partlclpatmg m transmsslon capacrty 
expanslon &scusslons and decls~ons (Kahn 1994) Ths  means pnmanly that rndependent 
power producers and transmsslon dependent utllltles (mostly government owned) will be 
acuve members 

The problem of opumal transmsslon capaclty expanslon 1s qulte complex Flrst, there are a 
vanety of ways to expand the network to satlsfy demand for access at a given polnt Second, 
transmsslon capaclty 1s subject to a number of rnd~v~slblbt~es Thu-d, the optlmd expanslon 
depends upon the future pattern of demand for access, whlch 1s difficult at best to forecast 
Baldlck and Kahn (1993a) glve an example, based on access Iltlganon m Callforma, 
iilustrating all of these features 

In any mututlond structure deslgned to facllltate transmsslon capaclty expanslon, a crltlcal 
problem 1s gettlng those p m e s  who would benefit from addltlonal capacity to propose 
projects that are both beneficla1 to themselves and do not damage others Although these have 
been the goals of cooperatlve plannlng groups In the past, these pnnclples have never been 



formallzed explicitly m an economc framework Bushel1 and Stoft (1995) invesagate thls 
problem in the framework of "transmssion congestion contracts" (TCCs) 'Jhs notlon 
formaIlzes the ~deas put fonvara In Hogan (1992) 

7 2 1 Pnvaze investment zn a Publzc Network 

Even if the network were run indeperdently to both Lrmt market power and preserve 
rehabhty, t h  does not necessarily mean ihat investment decisions cannot be made pnvately 
To mouvate appropnate pnvate Investment two objectives must be sausfied (1) the Investor 
must be rewarded wlth the benefits of tbe investment and ( 2 )  the investor must suffer any 
costs imposed on the system To date m our opinion, no one has proposed a system that 
perfectly samfies these two requlrernents However two models may come reasonably close 
Hogan's "contract network" model and the Chao and Peck pool-based transmssion bidding 
model discussed m Sectlon 5 3 1 

Before exammmg these proposals, lt s useful to look at a more straight-forward system We 
begm by nomg that one of the mam rewards of expanding the network IS s~mply to make use 
of it for expanded trade In fact m the case of a verucally integrated uuhty, ths  is the only 
reward for network expansion and it IS suffic~ent In a pool, the reward is st111 suffic~ent in the 
case of a rahal h e  to a single IPP In thls case leavrng network expansion to the pnvate 
mvestor works perfectly The IPP wdl bluld the optlmal h e  because ~t bears all costs and 
recelves all benefits However, expansion of shared porbons of the p d  is problemauc In 
t h s  case, because the IS0  controls use of the grid, an expander has no way to be sure of 
gettmg full use of the expansion it pays for 

Srnce the investor IS not glven control over h s  investment he must be rewarded m some 
comparable way To the extent that he cannot use h s  Investment as  planned it must be 
congested and used by others In ths case, the other parties are being charged for the use of 
tlus congested, and thus obviously valuable resource Thus, one posslble rule for 
compensatmg an Investor for h s  Ioss of use is to pay hun the congestion charges that are 
bemg pad by those who are getting use of h ~ s  expansion T h s  concept has been referred to 
as "hnk based nghts" by Oren et  a1 (1995) Unfortunately, h s  seermngly strsught-forward 
rule has very perverse incenuve properties 

Under a system of ldc-based nghts, st would be posslble for an investor to burld a weak lrne 
that creates congestion, and bemg congested ~t would of course be well uulrzed For example 
m Flpre 77 she 1-2 &d not exlst, lt rmght be possible to transmt 300 MW from node 1 to 
node 3 If someone then bullds the weak, 50 MW, h e  shown m Flgure 7b, thls wdl h t  
transmsslon to 150 MW as shown So it IS a detnmental h e  Nonetheless, the weak line 
would earn 10GJkWh for ~ t s  entlre 50 MW capacity The problem is that m a power gnd, 
even though gnd users would prefer not to shp then power on the new weak line, they 



cannot avold ~t Thus hnk-based nghts whle sometimes rewarchng those who make 
benefic14 Investments can also reward those who make demmental Investments 

7 2 2 The investment incentzve Propertres of TCCs 

A completely different system has been proposed by Hogan for h s  contract network " He - 
has proposed grantmg 'transmsslon congestion contracts " (TCCs) to investors m the 
network These have been Introduced briefly In Section 5 2 1 above The detals of the rule 
for allocatmg TCCs to Investors have been spelled out by Bushnell and Stoft (1995a) and w~ll  
be summanzed here 

To begln w~th, a TCC can be defined between any par  of nodes whether or not they are 
phys~cally connected and IS defined In a partlcular direction and for a pmcular quantrty of 
power flow Spec~ficallv, the TCC for q unlts of power from node I to node J pays ~ t s  holder 
(P, - P,), where P, and P, are the nodal spot pnces The IS0 pays thls to the contract holder 
regardless of the amount of power flowlng on any partlcular llnk m the network (Note that 
t h  defiruaon s for a loss less network 19) Thls aefirution by Itself tells us nothng about the 
rncentlve properties of TCCs It 1s the rule for allocating TCCs to investors that detemnes 
thelr effect on the investment lncentlve 

When an Investor modifies the gnd, that mod~ficatlon can effect many parts of the gnd, and 
can effect parts that are remote from the slte of modlficatlon Because of thls we need an 
allocation rule that takes Into account the Impact of the mod~fication on the entlre network 
The allocatlon rule does tb by consrdenng the entlre network's transfer capablhty before and 
after the modlficauon The detals of ths  process are complex, but we outline the most 
cruc~al facts of the allocat~on process 

Before the investor modlfies the gnd, there is an exlstmg set of TCCs that have been 
previously allocated by the IS0 Slnce TCCs are defined by power flows between nodes, a 
set of TCCs corresponds to a partlcular dlspatch of the system By the rules of TCC 
allocatlon, th~s  exlstmg set of TCCs must correspond to a feasible drspatch of the gnd 
(generaDon IS not considered m the allocatlon process) Call that drspatch DO Now if the 
moacatlon IS useful lt wd make posslble a "greater" feasible dlspatch In fact, lt  wlll make 
possible many drfferent feaslble dispatches that are m some sense greater than DO We can 
now define the allocatlon rule for TCCs 

Defznztzon An Investor m the gnd 1s rewarded wlth a set of TCCs corresponding to the 
difference between Dl  and DO, where DO IS the dlspatch corresponding to the set of 

Bushnell and Stoft (199%) have extended the defin~tlon of TCCs to lossy networks and have shown that all 
them Important Incentwe propernes transfer to the more realistic settlng 



previously allocated TCCs and Dl  1s a dispatch of the Investor s choosing, that 1s feasible 
after hls molficatlon of the gnd 

We dlustrate ths  rule wlth a slmple but lnfonnauve evarnpie Assume the inrtlal network 
conslsts of a smgle 1 M W  h e  kom A to B, and that someone owns a 1 MW TCC from A to 
3 Thus hspatch (DO) corresponding to the mual set of TCCs IS 1 MW Injected at A and 
1 MW withdrawn at B Now assume that an lnvestor upgrades t h s  hne to a capacrty of 2 
MWs To what wdl he be enutled under the allocatlon rule? One feasrble dlspatch 1s 2 MW 
from A to B Choosmg h s  for Dl  wdl entrtle hlm to a 1 MW TCC from A to B But 
another feasible &spatch IS 2 MW from B to A Choosmg h s  for D 1 will entrtle h m  to a 3 
MW TCC fiom B to A Thls is because when 3 from B to A is added to 1 from A to B, the 
result IS 2 from B to A, whch IS the second feasrble dlspatch D l  Of course, there are an 
lnfinlte number of alternative dispatches for the Investor to choose from 

Despite the ~ndetermmsm of h s  allocatlon rule, lt has been proven that no matter what 
allocatron is chosen by the investor the IS0  wdl always have sufficlent revenue from 
transactions at the optlrnal nodal spot pnces to cover the resultmg allocauon of TCCs (Hogan 
1992) 20 One may wonder what an investor faced with such a array of seermngly arb~trary 
cholces should do But the practical realrty IS not so confusrng as lt may at first appear If 
the lnvestor does not attempt to make money off the blunders of others, but Instead assumes 
they wdl act intelllgentlv, then an optlmal strategy for selectrng Dl  is sunply to choose the 
&patch that he expects wlll actually occur after h s  network expansion IS complete Ths is 
a clear rule, and the uncertmty ~t holds u just the normal uncertanty faced by entrepreneurs 
in normal competltlve markets 

7 2 3 WSCC's Rated-System-Path Method 

The WSCC has mplemented a set of rules for gnd expansion that has some sxmlantles wrth 
the TCC scheme (Walton 1993) Both systems have tradeable transrmssron nghts, and both 
award these r~ghts to investors based on the extent to whrch they Improve the gnd 

One difference between the two systems is that the WSCC only exammes the effect of the 
Investment on a lmted portion of the gnd, whch they term the "rated system path" 
However, when Walton describes the phlosophy of the WSCC mechmsm, he says 
"Transmss~on capacity rrghts are deterrmned by a project's net ad&tlon to total system 
capabrhty " Because the power grrd m the West is so loosely connected, the procedure of 

20 Remember that the IS0 makes money from the trade of elecmclty m a nodal-spot-pool system because of the 
nodal pnce dlfferenuais caused by congesuon and losses The IS0 s Income IS referred to as the 
rnerchandls~ng surplus and has been shown to always be sufficlent to cover the payments to holders of TCCs 
prov~ded thev are allocated as specified and the svstem is opumally dispatched 



l o o h g  only at the most affected "system path" IS often a good approximauon to loolung at 
the entire system 

The pnnclple Merence between the two mechamsms IS that the transrmsslon nghts awarded 
by the WSCC are physlcal rather than financial But because they can be sold, the effect wlll 
often be the same If the h e  IS not congested neither WSCC nghts nor TCCs have any value 
or effect If the llne IS congested the WSCC nghts can be sold for the value of the 
corresponding TCC right However there are two cruclal dlfferences First, current 
ratemaking practices h t  transrmssion charges to embedded cost, whch may be less than 
congestlon rents Second, the current system does not prov~de any way to award a physlcal 
nght of negat~ve value Because of this the WSCC specrfies that "The project sponsor must 
demonstrate that the harm to any party has been rmtlgated to the satisfact~on of those 
affected " T ~ I S  IS a very unsatisfactory rule for two reasons Flrst, there IS no fax mechanism 
for determnlng the extent of harm to another party Second not all examples of "harm" 
should be compensated In the normal process of compeution ~t is necessary and desrrable 
for competitors to undercut each other s market power In ths  sense they are constantiy 
h m g  each other Thrs harm has a real and computable financial cost to the party that loses 
market power, but ~t is the way m whlch competition generates ~ t s  sociallv deslrable effect 
It IS not deslrable to requlre compensatlon for t h~s  type of harm, but the WSCC mechanism 
prov~des no way to dlstingulsh thls from true negatrve externalltles 

The advantage of the TCC mechasm is that ~t does have an econormcally sensible method 
for evaluaung and pumshmg negatlve externaliues as well as system Improvement It seems 
posslble that the WSCC method of asslgmng physlcal nghts could be improved to account 
for negatlve externalltles and to Include effects on the whole network If th~s were done, ~t 
would probably be qulte s d a r  to the TCC rnechan~sm In t h ~ s  case the declsion as to whlch 
approach to use mght depend on whch system imposed lower transacbon costs on the 
trading parties and was more easlly enforced by the regulator 

Motlvatlng opQmal investment in a transrmssion gnd appears to be a very d~fficult problem, 
whether that Investment s to be undertaken by a regulated monopoly or by pnvate Investors 
The problem s comphcated both by the complex externalltles produced by gnd modification, 
and by the lumpiness of Investment decisions Currently, only two mechmsms have been 
proposed that show any real prormse of solving the problem m a decentral~zed fashon, and 
no attractive mechasms have been proposed for regulatmg a monopoly The contract 
network method, whch rewards Investors with TCCs, IS currently the most complete and 
sophisticated system But even this method fads to compensate Investors fully for posltlve 
externalrues that the~r network lmprovements may generate Beyond that, there is the 
quesbon of to what extent the d~stnbuuon of TCCs wdl match the actual dlspatch of 
generators who own the TCCs If the match is not close there may strll be slgmficant 



problems wlth negatrve externalihes being msuEc1ently &scouraged The WSCC approach, 
while dehtely a move m the right dlrectron, 1s probably only workable in the Western U S , 
as it IS currently practrced Impro~lements m the system mght well move it towards that TCC 
approach, whch could make it more practical m a hi~hly meshed settrng 

Although a decentralized approach to transmssion investment is attractive for its potentral 
competrtrveness and for its information properties, ~t may face insurmountable legal barriers 
Local sitmg resistance to new Imes, whlch may be far worse than for point facIlrues lke 
power plants, wdl be very drfficult for entrepreneurs to overcome A regulator may be 
needed to define "need" m order to Issue the certificate of convenience and necessity needed 
to obmn ermnent doman power 



8 Summary and Future Directions 

In ths chaper we synthes~ze and surnmmze the previous d~scussion Section 8 1 argues that 
an IS0 wdl be necessary for a successful open access regime Secaon 8 2 identlfies key 
questions ansmg in the debate over models for orgamzmg the bulk power market Future 
directions are discussed m Secuon 8 3 

8 1 Ensuring "Open Access" Will Likely Requrre an IS0 

Achevmg open access m electricity markets ~s the objective of the FERC7s Mega-NOPR But 
fully compemve market models, both m the bllaterd and the spot-market form, rely on an 
IS0 to accomplish thrs effect, whle the FERC attempts to acheve it wlthout the benefit of 
an IS0 In Section 6 4 we argue that an IS0 IS necessary for effective competrtion Open 
access must solve the problem of excess demand for transmrssion to preserve rehab~lity, the 
FERC m its Mega-NOPR allows ths  only through a predeterrmned tanff and non-pnce 
rationmg Because of the complexltles of transrmssion, non-pnce rauonmg cannot be 
accomphshed m a non-discmnatory fashon by an interested party Thrs leaves the 
predetermined tanff as the only tool for preventmg excess demand But for f h s  to be almost 
perfectly effectrve, as is requlred by reliabihty, the tanff must be so high as to prevent even 
moderately efficient use of the gnd 

A cruc~al part of k s  argument IS the assemon that the allocaaon and expansion of 
transms~on s a complex problem Such complexltles were lscussed in SecQon 5 1, "Spot 
Market Theory," Secuon 6 1 2, 'The Effect of Congestlon on Market Sue," and Sectlon 7, 
"Transrmssion Capaclty Expansion " 

Although both the bilateral and nodal spot pnclng approaches differ fundamentally from the 
FERC approach because of the r e h c e  on an ISO, it is interesting to ask whch more closely 
resembles FERC's current approach As IS made clear m Sec~on 5 3, the essence of the 
bilateral approach is to attempt to separate the market for power from the market for 
transmsslon m s  is done most successfully by McGulreYs approach, m whch the IS0  
asslgns a transmsion charge to each bdateral trade, but has no knowledge of the energy pnce 
lnvolved Ths  does not consatute a predetermmed tanff because it is reset every hour based 
on market condltlons, although it does meet FERC's requirement for a non&scmatory 
tanff and open access 

Nodal spot pncmg, as descnbed m Secbon 5 1, takes a Merent approach to open access 
It recognizes that power injected at any one node affects the flow of power on every line in 
the entlre grid Instead of trying to track these flows and calculate n (n-1) transmsslon 
pnces, one for every par of nodes, the nodal spot pnce slmply measures the net benefit of 
energy Injected and announces a single pnce at each node Tfus pnce includes transmsslon 



charges that are correct according to the actual flow over the entlre grid of power lnjected 
at a single node Thus, the nodal spot price incorporates both the energy pnce and the 
transmssion pnce and does so optimally But m doing this, the nodal approach completely 
obscures the transrmsslon charge Thus nodal spot pncing acheves open access and non- 
discnmnation, but does away, once and for ail with transrmssion tanffs 

8.2 Summary of the Bilateral vs. Spot Market Debate 

The varlety of ways m whlch bulk power markets can be organized, coupled w~th h t e d  
restructuring experience, makes ~t dfficdt to reach definitive conclusions However, based 
on our revlew, several broad pnnclples seem to have emerged from the recent d~scusslons and 
the expenence both rn the U S and other markets These ~nclude 

(1) a general agreement that price transparency 1s desirable 
(2) a broad (but not umversal) consensus that an independent system operator (ISO) 

1s necessary to facilitate Increased trade, 
(3) an increased skeptic~sm about vemcal economes and 
(4) a consensus that market distoruons should be mmmzed 

But stated at h s  broad general level, these pnnclples are too amb~guous to provlde much 
guldance concemg the cho~ces l p g  ahead for the organization of bulk power markets To 
provide a more structured assessment of the choices, we outline a styllzed version of the pool 
versus bdateral market structure debate to examne exactly how these general pnnclples are 
reflected in the drfferent market models 

Table 6 summarizes t b s  comparlson It shows that depenhng upon the market model, even 
general pmciples have merent mearungs, and d~fferent imphcations We surnrnanze each of 
the categones llsted in the table below 

Table 6 Market Model Summarv 

Pool Bilateral I 
IS0 Functron Grrd Merchant lnformatron Broker I 
Pr~ce Transparency SRMC Index I 
Vertical Econom~es Less Important More Important 

QF Must-Run Dtstorts Pool Prrce Forecloses Access for Other 
Transactrons 

I Contract Performance Frnancrar Phys~cal I 



The IS0  funcuon lnvolves a much broader range of acuons m the Pool model than m the 
bllateral model The reason IS that the Pool IS0 IS dspatchng the power system based on 
sellers' pnces whereas the bllaterai IS0 IS an ~nformatlon broker who facrlitates the trading 
decls~ons of others This dstmct~on has been &cussed more fully m Sectrons 5 1 and 5 3 The 
dfferent conceptions of the IS0 are reflected 1n all of the other market model attributes m 
Table 6 

Pnce transparency means drfferent thngs m the two models because pnce formation drffers 
m each When the Gnd Merchant IS the central clearmghouse for drspatch of the system, the 
resulhng pnces at any network node are the short-run marglnal cost (SRMC) at that node 
In the case where no congesuon emts, there IS effectlveiy oniy one node and a slngle market 
cleanng pnce for any p e n  penod of trme In the Pool model, pnce vanance results from the 
tune drfferenuatlon of SRMC not frorn any vwance at a glven tune The b~lateral contract 
model IS more compatrble with pnce mdces averaged over lnherently longer tlme honzons 
than the Pool model These mdces are averages of many bllateral contract prices The 
potential blases m pnce reporting wdl also dlffer in each model In the Pool model, there IS 

some arbltranness m SRMC detemat~on In the bllateral model, sampling error may drstort 
pnce mdces 

The questlon of verucal econormes IS quite unsettled Both competltlve models Inherently 
questlon the role of vertxai economes In ne~ther case, however, IS rt clear that dwestrture 
of generatron wdl be requlred for unbrased funcuonlng of bulk power trade There appears 
to be less emphasls on vertical economes m the Pool model ~f only because of the precedents 
set m other countnes, where electnclty restructmg along pool llnes has been accompanred 
by vertlcal separabon The bllateral model also seems more consistent wlth a verucal 
structure, If only because ~t is closer to current U S industry structure and practlce The 
current lndustry trend toward utd~ty mergers may end up rasmg market power queshons in 
erther of these models The traht~onal arguments for vertlcai economes m a monopoly 
structure may turn out to look l ~ k e  access barners in a competlbve model 

Whde everyone opposes market btortlons 1x1 pnnc~ple, m pract~ce, none of the restructunng 
models has addressed the rnefficienc~es assoc~ated with the QF "must-mn" entitlement Th~s  
&tol-tlon is present m both models, but ~ t s  effect IS somewhat different In the Pool model, 
the QF ent~tlement &torts the Pool pnce by effec~vely lowenng ~t TJus occurs because low 
cost resources that mght have been damargmal m a less constraned market are more likely 
to determzne margmal cost when they must compete for resldual demand after the QF output 
has been lspatched on a pnonty basis In the bdateral model, whde there may be pnce 
effects there may be more notrceable effects on access Smce the QF resources have lspatch 
prronty, they potenually foreclose access for other transacuons 731s may not be drrectly 
vlsrble from today's perspective, srnce such foreclosure IS already occumng As the market 
process becomes mcreasmgly transparent, these effects wdl mevrtably be nouced In e~ther 
model the magnitude of these effects depends upon the relauve sxze of the QF share of the 
market 



Fmally, contract performance standards &ffer m the two models Gwen that the Pool IS0 1s 
a Gnd Merchant through whom all physlcal transactions clear, the only role for contracts is 
financial Indeed, a physlcal performance standard, where seller must physically dellver to 
buyer, IS lncompatlble w~th the Gnd Merchant concept In the bilateral model, on the other 
hand, physlcal performance IS the essence of commercial relauons It embohes the mutual 
c o m m e n t  of the p m e s  to trade Physlcal performance as the cornerstone of a bdateral 
trade market may Impose some complex~ty on the ISO, but proponents argue that tlus IS 

feaslble 

Tbs  descnpt~ve assessment does not address normatlve or ~mplernentatron questrons 
associated wlth each of the models These are formulated in the next sectlon as subjects for 
future research 

8.3 Future Directions 

In ths  sectlon we list a few of the more Important questions rased by the prospects for a 
more compeubve bulk power market Th.~s 11st IS not complete, but rather lt 1s mhcatlve of 
issues that wdl need resolutron m the future In each case we comment bnefly on the 
questrons, ~nlcaung some of the hections for future study 

8 3 1 Whzch Model Is Most Compatzble wzth the FERC Mega-NOPRY 

The FERC Mega-NOPR represents an important transformauon of the regulatlon of bulk 
power markets, pmcrpally by addressing equal access questrons and to an extent by 
transcenhg the contract path approach to transrmsslon pnclng (To the extent that "network 
semce" tangs avold the fictron of contract paths w~thm a utrllty franchse area, contract paths 
are transcended Slnce there wdl st111 be loop flow among uul~tres, the l~mtatlons of the 
contract path wdl perslst) Desp~te these slgnlficant steps, however, FERC's baslc approach 
stxll rehes on the trahtronal cost of servlce paradrgm, whlch IS mnconslstent wlth the degree 
of pncmg flexlblllty Inherent in the Pool model 

In the short run, compatlbhty w~th exlstmg FERC practlce may represent an lmplementatron 
advantage for a particular market mode1 But glven the drstortlons due to cost of servlce 
pncmg and the contract path, m the long run ~sn't such compatlblllty a barner to economc 
efficiency? 



8 3 2 Whzch Model Has the Largest Transactzons Costs7 

The models Involve Merent lunds of transactrons costs In partrcular we can distinguish the 
start-up costs from the ongomg transactrons costs The Pool model may have low transactions 
costs once implemented, but its implementation may have hgh start-up costs The opposlte 
appears to be the case for the bilateral model 

A broad vlew of transactions cost would extend to the costs of managing nsk Ths  is a large 
set of questlons many of whch rnvolve the prospective role of an electncity futures market 
This issue wdl get increased attenhon as the New York Mercantrle Exchange pursues its 
lnihauve to set up such a market 

Transactions costs are important but publlc policy should not seek to mnirmze them at the 
cost of other inefficiencies 

8 3 3 How Wzll Relzabilzt~ Be Affected by Increased Competztzon 7 

There is some reason to believe that rehabdity practices, if not the actual level of reliabil~ty 
wlll have to change under increased competiuon The lscussion of these issues m Section 
6 1 3 indicates &re a &fferent path toward rehabhty than current lndustry pracuce 
summanzed m Section 2 2 Short run operatlond practices could dffer m the market models, 
w~th the Pool model offenng a more centralized~approach to reliablhty management Whllle 
centrahation has tradtlonally been used to manage reliability in the electricity industry, ~t 1s 
not clear what the potenual is for managmg these problems in a more decentrahed fashon 
E g h  pnces dunng peak periods wdl be requlred to rauon demand if a strictly market solutlon 
IS desired l h s  wdl create prob1ems both because such pnclng is unprecedented, and because 
it Mrlll be Micult to Ishnguish it from the exercise of market power, whch IS itself a major 
concern 

8 3 4 Whzch Model Has the Greater Potentzal for Abuse of Market Power? 

The discussion m Sectrons 6 1 1 and 6 1 2 addresses the ongin and exercise of market power 
in electncity generally, but not at the level of comparing the Pool and bilateral models The 
recent accelerated merger movement m the electnc utlhty Industry may rase a whole new set 
of market power questlons Open access may mtigate seller market power depenlng upon 
the degree of network congestion Mergers may increase buyer market power, agun 
depending upon the degree of network congestion 

It IS not clear whch of the market models contans greater nsks from the exercrse of market 
power T~LS will be an rncreaslngly Important Issue in the &scussion over the orgmzatlon of 
bulk power markets 



8 3 5 Is Vertical Separatzon Necessary? 

It may be that the culture and ~nforrnatron hnks m the vemcally ~ntegrated fm wlll lead to 
mewtable btoruons of wholesale trade and rnvestment In thls case, vemcal separatlon w~ll  
be required Such separatlon has been the dormnant pattern rnternationally (see Section 3) 
What would trigger a polrcy decrsron of ths  lund m the U S Would separatron be more 
Qfficult rn our electncrty Industry than rt has been elsewhere? 
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Appendix: The Effect of Competition and Market Power on 
Reliability 

There is an important concern that full competition may compete away excess profit and 
w~th ~t the reserve marglns that provlde us w~th rel~ab~l~ty If such concern IS well founded 
then perhaps market power IS a necessary evll m a competltlve system, for market power 
could provide the profits needed to finance adequate reserve margms Perhaps th~s  IS the 
case m the present marketplace, but rt IS not the necessary outcome of compemion, and will 
be seen once we e x m n e  the underlv~ng rnechamsms 

We wdl formulate the rebabhty problem uslng the standard concepts of short-run and long- 
run margmal costs and long-run average costs and attempt to rllumnate the roles they w~ll 
play m a compeutlve generatlon market 

Fmt let us acknowledge that setnng prlces equal to short-run margrnal costs w~ll  not come 
close to covenng long-run average cost '' Ths  occurs because long-run average cost 
Includes both short-run margnal cost and the fixed cost of constructing the generabng 
fac&y Slnce w~thout market power firms are generally forced to set pnce equal to margmal 
cost, ~t would seem the market power would be necessary for thelr surv~val In a very 
narrow sense thls wrll turn out to be true If t h s  were broadly true then w~th  current excess 
capaclty, pnce would fall to marglnal costs, and stay there untd enough f m  went out of 
busmess to confer on the r e m g  firms the market power needed to 11ft pnce hrgh enough 
to cover long-run average cost Th~s  would result in the ellrmnatlon of all reserve margin 
In fact, by today's measurement procedures, reserve margm would cemnly become 
negatlve T h s  would force the system Into a state of shortage, whrch 1s the only state m 
whlch generators can exerclse market power, for enough of the year for them to recover 
the~r fixed costs T h ~ s  IS not the hoped for competltlve scenano 

T~LS  compet~tlon-rehabhty conundrum IS not part~cular to nodal pnclng regunes or b~lateral 
tradmg regimes Each of these regimes, d they functlon as thex advocates clam, reach the 
same set of perfectiy cornpetltlve pnces Fortunately the broadest part of the solutlon to the 
paradox hes not m any pamcular market structure or regulatron, but 1x1 the very nature of the 
generatlon Industry Itself 

*I We wlll not need to concern ourselves with the distlnctlon between short- and long-run margnal costs and the 
reader wlli be well served to irnaglne slmply the short-run whenever we mennon marginai costs In equilibnum 
short-mn marginal cost equals long-run marglnal cost, unless the equilibnum lnvolves holding excess capacity 
for strategic reasons W ~ t h  excess capacity short-run marginal costs are lower and wlth capaclty below the 
equll~bnum ievel short-run marginal costs are h~gher than long-run marginal casts 



We start at the opposlte end of the spectrum from where we first encountered our problem, 
and cons~der the phght of the base-load plant As IS well known base-load plants have the 
hghest ratlo of capltal cost to output capacay, and as a consequence the lowest short-run 
marpal  cost of operabon Thus when competrtlon dnves pnce down to short-run margmal 
cost, they wdl suffer most If all plants were base-load plants, they would Indeed be m 
serlous trouble and would soon begm golng out of buslness Thls would be the first step 
towctrds re-estabhshmg the correct generatlon mur, for thelr replacements would be md- 
range or p e h g  fachbes, but we are gettmg ahead of the story In fact base-load plants will 
not fare so badly because much of the generating capaclty has hgher short-run marg~nal 
costs 

To see ths  we must first broaden F~gure 8 The "Screening Curve" Method 

When demand Increases beyond the ablllty of base-load generabon, then the loadmg order 
moves on to hgher-cost plants, and these now set the compeutlve price Now the md-range 
plants are barely covering operaung costs, but the base-load plants are dolng somewhat 
better and b e g m g  to cover thex fixed costs As demand Increases further, so does prlce, 
and base-load earns even hlgher profits Yet each new pnce level 1s being set at exactly the 
margmal cost of the last plant called lnto service If the profits earned by base-load plants 

the problem Rehabll~ty, properly 
cons~dered, 1s slmply one end of a 
spectrum of s d a r  problems 
Regardmg generatron, rel~ablllty 1s 
the problem of putt~ng In place the 
correct number of pealung unlts 
After that comes the problem of 
puttrng m place the correct number 
of rmd-range unlts, and finally of 
base-load unlts 

This IS an old problem, formerly 
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solved m its slmplest form by use / 21 
of the "screerung curve dagram" 
(shown m F~gure 8) Of course 
t h ~ s  solutron IS stdl correct m the 
new competltrve marketplace, but 
there IS no longer any organlzatlon 
wrth the authonty to unplement 
thls outcome Instead a rather 
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chsorgamzed and d~spersed market 
must somehow reproduce h s  
outcome slmply by relying on each f m ' s  profit motlve Let us exarmne how h s  would 
work 



dunng the non-base-load hours exactly cover the costs of the base load plants, then the 
generation mx, as it applies to the base, IS exactly right Thls is not obvious but ~t can be 
shown by compmng the screening curve procedure with the condltlons for market 
equllibrlum Whde these calculatlons are not inherently lfficult they are, nonetheless 
beyond the scope of thls report 

Mld-range plants are s~mlar  They make notlung when only base-load 1s runnlng They 
make nohng (above cost) when only they are running, but when peakers are runmng they 
come out ahead During thls penod they must cover thelr fixed costs If they do not, then 
some wd  go out of busmess, and ths  will lengthen the duranon of use of peakers and make 
all remauung rmd-range plants more profitable When equhbnum is established we will have 
the optlmal number of md-range plants 

Thrs logic contrnues through, the upper md-range, and the lower peakers, and the standard 
peakers, until we get to the ultlmate peaker the last plant in the loadlng order This is the 
one and only plant (or there may be a very few ~denncal plants) to whlch our onglnal 
conundrum applies How 1s th~s penultlmate peaker to earn any money m a perfectly 
competitlve market? Whenever it runs, whch IS rarely, lt 1s p a d  only marginal cost So its 
fured costs small as they may be, are never covered The answer here finally seems to be 
market power This penultmate plant has a monopoly dunng the few hours a year that it is 
needed, and dunng h s  time lt can charge what lt wants, well almost 

Beyond our penultimate peaker lies the real supplier of last resort load sheddmg In a 
market system, shed load should be purchased Notice that, appropriate to its spot m the 
loadmg order, lt has the hghest short-run marpa l  cost and the lowest capital cost of all 
generauon facdl~es 

From the above &scuss~on it IS clear that a competitlve market can m fact provide the 
optmil level of reliability There IS notlnng Inherent m the process of bnngmg pnce down 
to the level of marpa l  cost that wdl prevent Investment rn sufficient generation capaclty 
However, that fact that no theoretical barner to market-provlded rehabdrty exlsts does not 
prove that real-world markets will be capable of theoretml levels of performance For the 
market to functlon correctly, pnces must be set correctly, and customers must be able to 
respond to those pnces w l h n  the requlre tme frames 

The stlclung polnt with regard to electricity pncmg, IS the abihty of customers to receive and 
respond to pnces quickly enough to handle system fadures and anomalous demand splkes 
Both occur quickly enough that some automatic load-shedhng arrangements are requlred 
If these cannot be q l e m n t e d  widely enough, then the cost of load-shedlng will be hgher 
than necessary and peakers wlll be able to exercise too much monopoly power 
Alternatlvely, there may be system outages exactly when the pace of power should be 
hghest, whch is when the peakers should be covenng thelr fmed costs Th~s IS a market 
fadure that could result m ~nsufficlent rehabhty Thus, both with regard to market power 



and to rehabdlty, the deslgn and operation of the market dunng tlmes of peak demand, or 
unexpected loss of supply, needs much more attention Ths polnt has been made by the 
Staff of the Pubhc Service Comrmss~on of Wisconsin m its assessment of restructuring 
(PSCW, 1995) A prelrmnary back-of-the-envelope calculat~on rndicates that a spot price 
as hgh as 5OekWh may be needed at peak load m order to Induce the correct level of 
Investment In pealung generators '' 

22 Thrs value (SO@AcWh) corresponds to an esumate presented by Michael Schnitzer at the Harvard Elecmcity 
Pollcy Group semlnar (9127195) as an esumate of the energy charge that wouid just cover the cost of peakers In 
the current system It IS also the value amved at theoreucally based on an elasucltv of demand of 0 2 and farrly 
reasonable load-duratlon curve This quesuon deserves much more attention 
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CKNTRgL REGIONAL ROUNDTABLE m I N G ,  PRAGUE, JAN. 20-22 
~LLBCTEOTEC a- \KEP 

ON BKHALF OF USAID I WOULD LIKE TO TaANK BE- INTEICNATIOm, INCOAFOR 
ORGANIZING THIS CENTR6.L ROUND!CABLE FORUM ON COMPFPITIVE POWER WARKETS. I 
APPRECIATE HAVING THIS OPPORTUNITP TO ADDRESS THIS THE 2M) CENTREL REGIONAL 
ROUNDTABLE HELD HERE IN PRAGUE. 

OUR LAST CENTREL MEETING HELD IN WARSAW IN SEPTEMBER OF LAST YEAR FOCUSED 
ON ONE OF THE THREE PRIMARY AREAS OF INTEREST IN THE CENTREL GROUP OF 
COUNTRIES, THE TECHNICAL REQUIREMENTS, NAMELY, HOW TO MAKE ELECTRICITY 
SUPPLY SAFE, SECURE, AND SUFFICIENT, HOW TO CAPITALIZE ON OPPORTUNITIES TO 
MAKE COORDINATED CENTREL OPERATIONS MORE EFFICIENT TH?iN THE INDIVIDUAL 
COUNTRIES CAN DO ON THEIR OWN. 

m I s  ROUNDTABLE MEETING IN PRAGUE SHOULD BE CONSIDERED AN IMPORTANT AND 
NECESSARY FOLLOW-UP TO THE WARSAW MEETING IT WILL FOCUS ON TWO OTHER 
COMPONENTS, THE ECONOMIC AND INSTITUTIONAL COMPONENTS, WHICH TOGETHER WITH 
THE TECHNICAL COMPONENT ARE THE PRIMARY AREAS OF INTEREST TO THE CENTREL 
GROUP OF COUNTRIES 

THE ECONOMIC COMPONENT DEALS WITH ESTABLISHING ELECTRICITY MARKETS THAT 
PERMIT (OR EMULATE) COMPETITION WHEREVER FEASIBLE, THAT LINK ELECTRICITY 
PRICES TO THEIR UNDERLYING COSTS, AND THAT PROVIDE THE NECESSARY RESOURCES 
FOR RENEWAL AND EXPANSION OF TIE SYSTEHS IN RESPONSE TO CUSTOMERS, DEMANDS 

THE INSTITUTIONAL COMPONENT FOCUSES ON PROVIDING FOR INDEPENDENT REGULATION 
OF ENTERPRISES -RE NECESSARY, AND IMPLEMENTING THE INDUSTRY RESPONSES TO 
THE REQUIREMENTS FOR INTEGRATION W I ~ W E S T E R N  EUROPEAN SYSTEMS, IN 
CONTEMPLATION OF ACCESSION TO THE EUROPEAN UNION. 

AND LET ME SUGGEST THAT THESE THREE AREAS ARE OF CONCERN AND IMPORTANCE 
TO THE CENTREL GROUP OF COUNTRIES BECAUSE THEIR IS A CLEAR RECOGNITION THAT 
ONLY THROUGH A COORDINATED EFFORT ON ALL THREE FRONTS CAN REGIONAL-LEVEL 
VALUE BE ADDED TO THE INDIVIDUAL COUNTRIES' TRANSFORMATIONS. IT IS 
UNDERSTOOD THAT EACH COUNTRY MAY HAVE ITS OWN APPROACH TO EACH OF THESE 
COMPONENTS AND AS- WARSAW PROVIDED A GOOD FORUM TO DISCUSS VARIOUS 
TECHNICAL APPROACHES, THIS ROUNDTABLE WILL PROVIDE THE SAME OPPORTUNITY TO 
EXPLORE VARIOUS ECONOMIC AND INSTITUTIONAL COMPONENTS NEVERTHELESS WE DO 
NEED TO KEEP IN MIND THAT THREE OF THE FOUR COUNTRIES REPRESENTED HERE TODAY 
ARE IN LINE TO JOIN THE EUROPEAN UNION, AND THAT ACCESSION TO THE EU WILL 
ADD CONSIDERABLY TO THE NEED FOR CIUNGES IN SOME OF THE CURRENT APPROACHES 
TO PRICING AND REGULATIONS 

NOW I WOULD LIKE TO BRIEFLY MENTION WHAT HAS USAID'S ROLE BEEN IN THIS 
PROCESS. WHAT HAS IT ADDED? IT IS FAIR TO SAY THAT 
USAID HAS ASSISTED THE CENTREL COUNTRIES IN A VARIETY OF WAYS 

--USAID BROKERED THE UTILITY PARTNERSHIP PROGRAM WHICH HAS BROUGHT TECRNICAL 
EXPERTISE TO GENERATING AND TRANSMISSION COMPANIES IN AIL FOUR COUNTRIES 
SOON AFTER THE BREAKUP OF THE SOVIET UNION, 

--USAID HAS HAD EXTENSIVE INVOLVEMENT IN EFFORTS TO INTRODUCE INSTITUTIONAL 
MODERNIZATION, INCLUDING ENERGY LEGISLATION AND IMPLEKENTATION OF NEW LAWS 
AND REGULATIONS IN HUNGARY AND POLAND, 

--USAID HAS HELPED WITH PROJECTS THAT FOCUS ON BOTH THE ELECTRICITY SUPPLY 
SIDE, SUCH AS THIS CENTREL WORK; AND ON THE DEMAND SIDE, WHERE ENERGY 
EFFICIENCY IMPROVEMENTS RESULT FROM INSTALLATION OF EFFICIENCY MEASURES AT 
CUSTOMER LOCATIONS AND FROM EFFORTS TO GIVE PROPER PRICE AND CHOICE SIGNALS 
TO CUSTOMERS, 



--AND USAID KAS PROVIDED ASSISTANCE FOR PRIVATIZATION INITIATIVES, BOTH AT 
THE GOVERNMENTAL LFVEL AND WITH "PILOTn ENTERPRISES THAT CAN SERVE AS 
EXAMPLES FOR OTHERS IN THE SECTOR IN TERMS OF THE NECESSARY PROCESSES AND 
INTERNAL RESTRUCTURING TO PREPARE FOR THE TRANSITION AWAY FROM CENTRAL 
OWNERSHIP AND PLANNING. 

JUST AS THE INDIVIDUAL CENTREL COUNTRIES DIFFER IN THEIR NEEDS AND 
PRIORITIES, USAID MISSIONS HAVE RECOGNIZED THAT ASSISTANCE RESULTS FROM THE 
NEEDS OF THE COUNTRIES, AND THAT NO SINGLE SET OF SOLUTIONS IS POSSIBLE. IN 
POLAND, FOR EXAMPLE, WE ARE HEAVILY INVOLVED IN MOVING THE NEW ENERGY LAW 
FROM THE CONCEPT TO THE EXECUTION PHASE, WITH A PARTNERSHIP OF POLISH 
EXPERTISE THAT WORKS ALONGSIDE THE AMERICAN ADVISORS AND THAT HAS THE I1TRACK 
RECORD" TO COMMAND SERIOUS ATTENTION. 

ALSO, USAID/POLAND HAS RECENTLY E M B ~ K E D  ON A PROJECT TO HELP THE NEW 
ENERGY REGULATORY OFFICE IMPLEMENT INFORMATION MANAGEMENT SYSTEMS THAT WILL 
PERMIT THE LICENSING OF SOME 800 ENTERPRISES TO COMMENCE THIS YEAR AND WILL 
PROVIDE AN INFORMATION BASIS FOR THE TRANSFER OF PRICING AUTHORITY TO THE 
REGULATOR IN ABOUT TWO YEARS THE INFORMATION PROJECT BUILDS DIRECTLY ON 
USAID-SPONSORED WORK CARRIED O'U" AT THE HUNGARIAN ENERGY OFFICE IN 1996 AND 
1997 EARLIER, OUR FOCUS WAS ON PRIVATIZATION PREPARATION FOR THE GENERATING 
AND DISTRIBUTION COMPANIES, A PROCESS TH&T HAS NOT YET BEEN ACHIEVED BUT IS 
BECOMING MORE URGENT AND WE ARE OPTIMISTIC THAT OVER TIME WILL MATERIALIZE 

AS YOU KNOW, USAID'S TIME IS LIMITED WITHIN THE CENTREL COUNTRIES, AND IT IS 
INCUMBENT UPON US TO DO ALL WE CAN WHILE WE ARE HERE ALREADY, THE AID 
MISSION TO THE CZECH REPUBLIC HAS CLOSED, AND THE MISSIONS IN HUNGARY, 
SLOVAKIA AND POLAND ARE PREPARING GRADUATION PLANS AND WILL CEASE OPERATIONS 
OVER THE NEXT FEW YEARS. 

ONE VITAL TEST OF THE SUCCESS OF THE AID EFFORTS WILL BE THE CONTINUITY OF 
IMPROVEMENTS ONCE THE AID PRESENCE HAS ENDED IN ALL COUNTRIES, WE SEEK 
SUSTAINABLE DEVELOPMENT, NOT SIMPLY EXPEDIENT "FIXESn THAT GO AWAY ONCE THE 
CRISIS OF THE MOMENT ENDS. CENTREL IX&S AN IMPORTANT ROLE TO PLAY, NOW AND IN 
YEARS TO COME, AS THE EMPHASIS MOVES FROM INDIVIDUAL COUNTRY PROJECTS TO 
COORDINATED EFFORTS TO BUILD UPON THE SUCCESSES OF THE LAST EIGHT YEARS 
FORUMS LIKE THIS ONE ADD TO THE OVERALL VALUE OF THE CENTREL ASSOCIATION, 
AND GIVE HOPE FOR EVEN GREATER SUCCESSES IN THE FUTURE 

I WOULD THUS LIKE TO END MY BRIEF PRESENTATION TO YOU THIS MORNING BY POSING 
WHAT I CONSIDER IS A VERY IMPORTANT QUESTION TEAT NEEDS TO BE ADDRESSED. 
AND THAT IS WHAT ARE YOUR PLANS AFTER AID ENDS ITS FORMAL COUNTRY 
INVOLVEMENT IN THIS REGION? WHAT ARE CENTREL'S PLANS FOR CONTINUITY' I 
WOULD HOPE THAT MEETINGS OF THIS SORT MAY PROVIDE ITS MEMBERS SOME 
DISCUSSIONS AS TO THE FUTURE OF YOUR VERY VITAL WORK HOW DO YOU- 
CENTREL ALIVE AND WELL? 

THAT YOU AND I WISH YOU WELL IN ALL YOUR DELIBERATIONS OVER THE COMING DAYS. 



Nabonal Plans for Compehhve Power Market Development 

A contnbubon by Mr Miroslav Tvrz~llk 
Deputy MzIllster, the Muzlstry of Industry and Trade 

of the Czech Republic 

Prepared Chan~es m the Energy Sector of the Czech Re~ubhc 

1 Amendments to Energy leglsiatlon 

Changes whch occurred in the economc environment of the Czech Republ~c 
called for a need to create a new energy legslabve framework, whch in the context of 
the new drafted general legslabon should regulate specific features of the energy 
market whde safeguardng the bdarnental Interests of the State especially fiom the 
viewpoint of secunty and stability of supphes from energy resources 

As a basis for the energy legslabon, there was adopted Act No 22211994 Coll 
(On Business ConQbons and State Admmstrabon Execution in the Energy Sectors 
and On State Energy Inspection) The Act, in Qrect relabon to the Commercial Code, 
pncing and tax Ieg slabon, formulates fundamental condtions necessary for regdahon 
of these entrepreneurial acbvlties The menboned Act has already been amended by 
eleven execubve regulations of the Mimstry of Industry and Trade Another legslabon 
of key importance is represented by Act no 1811997 Coll "On Peaceful Utilisabon of 
Nuclear Energy and Iomsing RaQabon" (Nuclear Act) and on changes and 
amendments to some of the acts A senes of executrve regulatrons amenQng t h ~ s  act 
has also been adopted 

D u n g  the valiQty of Act no 22211994 Coll a number of problems appeared In 
connecnon wth its enforcement Therefore, at the end of 1998 at the latest, an 
amendment to h s  act w11 be prepared as a response to these problems It wll be 
manly concerned wth gvmg a more precise deiimbon of the position and powers for 
a regulatory body and related problems Subsequently, a secondary legslanon wll  also 
be adjusted (e g inQvldual regulabons of the Mzmstry of Industry and Trade) TEus 
amendment wl l  also include some aspects of conservabon and effiaent use of energy 
whch wll  eventually be the subject of a separate act 

Another baslc legslabon tool m the course of energy policy ~mplementabon in 
the near future wl l  be the Act on obligatory oil and oil products stocks 

In connecbon wth the progressing coal mnlng phase-out and especially w th  
preparabon of th s  branch to enter into the EU, it w11 be necessary from the 
Government's level to adopt a decision, whch would link up to conclusions of the 
Government of the Czech Republic already m force, regarQng the findizahon of 
phase-out programmes desbned for coal mnes and quarnes and whch would comply 
wth EU Decision no 3632 fiom 28 12 1993, deterrmnlng the rules for the State 



subsidy m the coal m u g  Industry for the penod up to 23 07 2002 Before the 
expirabon of h s  term, lt wll be necessary to judge comprehensively the problems 
once more in thelr full scope and conslder them with the EU 

2 The further process of energy compames pnvahsabon 

As seen from a short-term perspecbve, only some parts of the relinery Industry 
wll not be pnvabsed in the energy sphere (011 and od products transport and storage), 
nuclear power stabons, Czech gas manufacturing rndustry Transgas, and Diamo In the 
town of Sea2 pod Ralskem Also, lt IS not expected that the State's share in the hgh 
voltage transfer system, whch is currently in the possession of EEZ, wll not decrease 
At present we are considenng in deml the pnvabsabon of the OKD coal nunes in 
Ostrava The man problem in h s  case is represented by comrmtments resulfing fiom 
past extracfion and by the phase-out programme camed out so far The remamng 
energy compames w11 successively undergo pnvabsabon wthout pnncipal restncfing 
condnons 

Concemng the complebon of pnwtisabon of the energy Qstnbution stock 
compames, the Mimstry of Industry and Trade prefers to sell the whole package of 
shares owned by the Nabonal Property Fund to a strategc partner chosen on the basls 
of publlc tender and then approved by the government 

3 Creatlon of the market's model m relahon to conchtlons exlstmg m the Czech 
Repu bllc 

A declsrve factor of the energy sector's further development can be seen In the 
change of the branch structure, whch to a great extent depends on the declslon made 
by the State Currently, the market structure of coal and 011 products has already 
become a compebhve one In the heabng supplles sphere, the Government has adopted 
and realised a programme of successlve pnce deregulaQon On the contrary, the 
urmurn products market conbnues to reman under the State's control for economcal 
reasons dunng the enbre penod of ternnabon of uramurn ore extrachon However, lt 
appears necessary to make changes in the electnclty and gas market structure 

In the electncity energy branch lt is necessary to change the present state, when 
a transfer system propnetor 1s at the same bme the major energy producer These two 
acfivlfies, producbon and gnd operabon, should be separated In the case of the Czech 
Repubhc, access to the successlve creaQon of a new electncity market structure w11 
ewdently be drected from the present state to a translbve slngle buyer's model wth the 
successive creabon of condbons (both legslatwe and regulatory ones) in order to 
acheve a posslble implementabon of the agreed access of h r d  parhes, first wth 
customers havlng the greatest electnc~ty consurnpbon Seen fiom the perspectwe of 5- 
10 years, ths  model wll success~vely become a completely compebtwe one offenng 
poss~bil~bes for suppliers and smaller consumers, In accordance wth EU reqrurements 



The gas sector has set a goal to extend as much as possible compebtors 
partlapation and to set up such a model of the gas market as to respect the EU 
Direcbve concermng rules for the internal market in natural gas whch is being 
completed at present In vlew of the strategc character of gas Import it would be 
necessary to mantam the monopoly of Transgas for 2-3 years The State-defined 
enwonrnent wll successively enable the creabon of fiee compebbon between the 
suppliers of one land of energy as well as compebbon between dfferent energy 
sources The State wll also enable the creabon of conhbons necessary for safety of 
delivenes and protecbon of the environment We consider that the basls of relabons m 
the Czech gas industry should consist of long-term contracts whch secure a safe 
supply of gas to all consumers in the Czech Repubhc 

4 Pr~clng pollcy m the energy sector 

The correcbon of pnces is bang camed out by the Mzmstry of Industry and 
Trade, whch wouldenable the creation of a pnces structure whch reflects the costs to 
a maxlmal possible extent Th~s  correcbon especially enables the reducbon of wasted 
energy, and it also penruts energy cornparues to proceed m accordance with the 
standard market rules 

Pnmanly, it deals wth correction of electncity energy and natural gas pnces for 
households Since 1 5 1994 coal pnces are no longer regulated, the regulabon of 
objecbvely drected fuel pnces was abohshed up to 1 1 1997 In October 1996, the 
Government adopted a decision relabng to heat energy pnces correcbon, whch is 
currently being made The maxlmum hmt for these pnces was abol~shed and , 
begmng January 1,1998, the new pnce was fixed 

b 

- 
It is clamed that the Government, wthm the shortest possible bme, should 

adopt a bindrng scenano accordrng to whch it would be poss~ble to detemune the 
regulated pnces development in such a way that fiom the year 2000 at the latest all 
consumer groups would pay pnces correspondrng to costs based on their consumpbon 
Th~s  pnce correcbon entals elaborabon of a new tanff system, whch should come in 
force in 1999 at the latest Pnce correcbon wll progress under the stnct supervision of 
a regulatory body, ensunng accuracy of the process At the same bme, the State must 
perform a detsuled analysis wth respect to social impacts, and correspondng social 
provisions should be prepared 

In accordance wth  the Resolubon of the Czech govemment, the basic costs 
analysis of the electric and gas energy sectors were fimshed by the end of 1997 

The outcome of h s  analysis creates the necessary condbons for the decision of 
the government in the sphere of electncity and gas pnces and also d e t m n e s  the basic 
limts under whch these changes can take place, if the financial stability of the enbre 
energy sector should be reached in the short-term 



In accordance wlth the above menboned analysis, ~t is possible to propose the 
ternnabon of the correcbon of electnaty and gas pnces for households to a level 
whch reflects all requlred supply costs It should represent the enbre mcrease, at a 
mmmum of 80%, in such a way that the pnce Increase would be above 40% by July 1, 
1998, and by July 1, 1999 ths  Increase wll  be repeated approximately on the same 
level At the same bme, the increase w11 be corrected on the basis of conbnued cost 
analyses, and after detemnation of adequate profit, throughout the whole process 
from producbon to final consumpbon of elerncity and gas 

Concermng the menboned correcbon of electncity and gas pnces for 
households, only the most senous problems currently exlstlng m the electnc~ty energy 
and gas manufacture sector wrll be removed In order to create a standard market 
enmronrnent it wll be necessary to undertake further steps It especially mll be 
necessary to bnng to a final solubon the problems relahng to pnces and tanffs 
structure, including the complete ehrmnatlon of cost redzstnbubon, to create such a 
system of electnc~ty and gas pnces whch respects local condlbons prevahng in 
indzmdual regons and to ~ntroduce energy and environmental taxes In accordance wth 
the current situahon m th s  field e ~ s b n g  in EU countries, etc 

5 A procedure for the format~on of a regulatory framework m the energy sector 

Currently, accordlng to the legslabon m force, a decisive acbmty dunng 
exeraslng, regulabon and control of products pnces, performances, works and semces 
is bang executed by the Mzmstry of Flnance The Muustry of lndustry and Trade 
&sposes of any competencies at all relahng to pnces m the energy sector and only 
subrmts to the mmstry of Finance suggesbons relahng to electncity, gas and heat 
pnces amendments 

The Mzmstry of Industry and Trade proposes the realisabon of a set of 
regulabon tools and methods, In whch measures for consumer protecbon, protectron 
aganst hscnmmabon of subjects entenng into the market, and protectron aganst 
company dlscnmna~on caused by established monopolies are included, as well as 
tools intended for monopoly compmes to mohvate them to decrease costs, includng 
the detemmng of such acbmbes whch In the long-term would ass~st them in remmng 
their natural monopoly n s  suggested regulatory body would also momtor the quality 
of services, m whlch techzllcal standards are included, gvmg a defimbon of the 
product delivered, delivery safety agreed upon wsth respect to pnces, and standard 
semces for consumers On the other side, such regulated cornparues would enjoy a 
preference by pnmanly secunng demand and pnce stabihty wthm the declared 
regulated extent and even protecbon agatnst the entry of a speculabve offer 

To imbate the realisabon of ths  concept, a new body w t h n  the Mmstry of 
Industry and Trade was created on January 1, 1998, the Energy Regulatory 
Adrmmstrabon, whch reports dlrectly to the Mmster 

The man respons~bihty of ths  body is to make state regulabons (accordlng to 
secbon 1 1, law no 22211 994) 



In connecbon wth the menboned suggesbons ~t can be assumed that the 
amendment to Act no 222/1994 Coll will strengthen the independence of a regulatory 
body Therefore, it w11 be drafted m such a way that a regulatory body would be as 
much as possble detached fiom the sphere of the Mmstnes Powers and execubon of 
acbvlbes to regulate the energy sector should be transferred to ths  office It will be 
necessary to l~nk up all regulatory powers, pnce policy and authonsabon, as well as 
other control powers, whch are now dvlded between the Mmstry of Industry and 
Trade and the M~nzstry of F~nance, to a smgle regulatory body The act must for a 
regulatory body enable the regulabon of all enbbes partmpatmg m energy producbon, 
~ t s  sale, transfer, Import, export and dlstnbutton m the country 

The objecbve of the elaborators of proposed modficabons to Act no 222/1994 
Coll 1s that the prepared amendment enters mto force at the end of 1998 I hope dunng 
next year's meebng I d l  be able to ~nform you all that thls has defimtely been 
accomphshed 



REGULATION IN POLAND 

This is a great pleasure for me to attend this forum intended to 
discuss the issues of introduction and operation of competitive 
forces m the power sector Talung this opporhmity I would llke to 
thank the organizers for mvitmg me to participate m this unportant 
event As the President of a newly established body - the Energy 
Regulatory Office- let me first bnef you on the Polish energy 
regulatory regme and the role of my office m its lmplemention In 
this context, I would like to make some comments on the 
Regulator's role in developing competitive electncity market in 
Poland 

In December last year, six months after its promulgation, the 
new Energy Law came Into force This Law sets general legal and 
regulatory framework for three network - basic energy subsectors 
electncity, gas and heating The new legal and regulatory 
framework is to achieve three goals 

.ensure the energy security, 

.increase efficiency in the whole energy sector through the 
introduction of competition, wherever possible, and regulated 
markets where necessary, 

creating equal conditions for all hnds of energy companies 
no matter what their ownership status is 

From this perspective, the main components of the new legal 
and regulatory environment are as follows 

.The first component is the establishment of independent 
regulatory office with the task of admmistering a regulatory 
framework The Law includes a clear statement that my task is to 
promote competition and that the basic prmciple of my activity as a 
regulator has to be balancing mterests of consumers and energy 
companies 



*The second component is an obligation unposed on network 
enterprises to provide transmission services whch 1s commonly 
known as the TPA pmciple It is worth to add here that m the result 
of a very hot discussion m the polish parliament this prmciple will 
be implemented with two unportant restnctions the access will be 
allowed only for energy genarated m Poland and there will be a 
transition period of 8 years when gradually different categories of 
customers will be granted an access to gnds 

.The thlrd component of the new regulatory framework is the 
principle that energy prices are to reflect full economic costs of 
production and supply, the costs however must be prudent and 
reasonable 

.The fourth component regards the introduction of licensing 
system for basic energy - related activities like generation, storage, 
transmission, distnbution and trade I have to stress that the licensing 
rules are designed not to raise additional entry barriers but first of all 
to check the credibility of the potential applicants and to determine 
detailed, individual conditions of each licensed activrty which are 
important mainly to assure proper servicmg of customers 

Adoption of the Energy Law was the first step in the process of 
creating the energy regulatory reglme The next steps involve the 
following stages 

*First, development of the general rules into detailed 
regulations mainly by draftmg secondary legislation Accordmg to 
the Law this stage should be completed by May 5-th this year 

Second, setting up the Energy Regulatory Office which 
includes designing its organizational structure, hmng and training 
the regulatory staff and developmg the regulatory tools and 
procedures 

*The last stage is an issuance of licenses for all already 
operating companies or energy enterprises under construction The 
deadline for that set by the Law is December 4-th this year At the 



same tune the office is obliged to process all applications for 
licenses from newcomers 

Currently, most of above mentioned elements of the regulatory 
regune are still under preparation Referrzng to the works on 
establzshment of the ERO, I should mentzon three zmportant 
condztzons whzch so far have determzned the pace of our 
preparatzons They regard the zssuance of two ordznances one on 
the Statute of the Ofice and the second on remuneratzon for the 
ofice staff Though both ordznances were formally approved zn 
October last year, there was stzN thzrd condztzon regardzng 
provzdzng the budget for the office that has been very recently 
fulfiled Thzs enables us now to speed up the process of 
preparatzons for makzng the o f i e  ready to take on the regulatory 
dutzes 

Let me now say some words on the duties and responsibilities 
of the Energy Regulator m Poland The Energy Law specifies a long 
list of what these duties and responsibilities are Among them, the 
most unportant are those related to 

licensing the energy activities which includes issuance, refusal, 
change and withdrawal of licenses, 
price regulation which involves approval and control tariffs with 
respect to their compliance with the principles determined in the 
secondary legislation, 
agreeing development plans submitting by the network companies, 
controlling quality customer standards which are to be set by an 
ordinance, 
resolving disputes w~ th  respect to providing transmiss~on services, 
refusal of connection to the grid and to sign sale contracts, and 
unjustified suspensions of supplies, 
imposing financial fines on companies and managers,who do not 
observe the tariff and license obligations 



The Energy Law also provides some very important provisions 
with a view to ensure stability of performmg properly regulatory 
duties and by this to mlnmize the regulatory risk This is, m turn, a 
very important condition fnst, for makmg possible the private 
participation m the Polish energy sector, and second,for 
development of competitive and regulated markets In this recpect, 
two issues are worth to be mentioned The f i s t  one regards 
balancing autonomy and accountability of the regulator and the 
second one, providing hlm with sufficient regulatory resources 

To ensure the autonomy of the President of the ERO three 
measures are included in the Law Flrst, the President is appomted 
by the Prime Minister what by itself strengthens his position 
Second, the appointment is for a fixed period of five years Third, 
the law sets limitations on the procedure of president's dismissal 
before the end of the term On the other hand, the Law provides 
some measures to make the Regulator more accountable, objective 
and fair in implementmg regulations The most zmportant of them 
may be lzsted as follows 

eFzrst, the Preszdent zs oblzged to report annually to the Przme 
Mznzster on hzs actzvztzes and to publzsh zn the ERO Bulletzn hzs 
deczszons together wzth justlficatzon zn the matters related to 
hcenszng, przce regulatzon and solvzng dzsputes 

.Second, the Law establzshes a Consultatzve Counczl to 
cooperate wzth the Preszdent of the ERO The Counczl wzll be 
appoznted by the Przme Mznzster from the candzdates proposed by 
the energy sector and znstztutzons representatzng consumer znterests 
The Counal wzll have the right to express zts opznzon on all 
regulatory matters handled by the ERO 

aThzrd, the Law zntroduces appealzng procedure, that means 
that all my deczszon may be taken to the Antzmonopoly Court and 
abolzshed 



As far as providing sufficient regulatory resources, two Energy Law 
provisions seems to be very Important One regards remuneration 
rules for the ERO staff and second fundlng the regulatory body 

*To facilitate recruitment and retention of the highly qualified 
stafc the Law exempts remuneration rules of the ERO staff fiom the 
civil salary rules The Law states that these rules should consider the 
wages m the energy sector, 

In turn, the funding of the ERO provides the state budget 
However, the funds will come fiom annual fees paid by the licensed 
companies and they will be calculated on the basis of costs of the 
regulation The draft ordmance on license fee calculation is ready to 
be presented for formal approval of the Council of Mmisters It 
assumes that a license fee will be calculated as a percentage of the 
company revenues fiom licensed activity Depending on the lund of 
activity the percentage is farly small and will amount fiom 0 01 to 
0 07 % 

Responding to the main topic of this forum that refers to the 
development of competitive power markets I would llke to focus my 
comments on the possible role of the polish energy regulator m this 
area First of all, one general point should be made to understand 
the concept of the Polish energy regulatory system It consists of two 
levels of regulation 

The first one involves des~gnlng and settlng regulatory rules 
through primary and secondary legislation and this is a 
responsibility of the Parliament and the government with the 
key role of the Ministry of Economy in issuing the most 
important ordinances 
The second level of regulation consists of implementing the 
regulatory framework through individual decisions made by 
the regulator in the areas already mentioned under the 
heading of the duties and responsibilities of the President of 
the ERO 



This clarification is necessary to stress the unportant difference 
between the role of the Polish regulator and the role of regulatory 
bodies m other countries with respect to the development of 
competitive energy markets Contrary to other regulators which are 
deeply lnvolved or even responsible for designmg, creatmg and 
adrnmistering the energy markets, the Regulator m Poland does not 
have such formal powers The mam role m this area plays the 
Mmistry of Economy responsible for issuance of key ordinances 
which will deterrmne the pace of mtroduction and the shape of the 
fbture competitive markets Fvst of all, these are the ordmances on 
establishing detailed terms of 

gas, electricity and h e ~ t  trade, 
providing transmission services, 
connection to the grids, 
the ordinance on setting a schedule for a period of 8 years, for 
introduction of access to the gnds, completes a set of the most 
important regulations for brmging competition to the energy 
sector 

However, it does not mean that the regulator 1s to be passive 
in respect of the development of competition As I mentioned before 
the Energy Law obligates me to promote competition and this task 
should gmde my regulatory decisions Moreover, the przmary 
legzslatzon enables me to be very actzve and zn fact eflectzve zn 
supportzng the process of zntroductlon and strengthenzng 
competztzve forces zn the energy markets On my szde, I declare my 
strong determlnatzon zn uszng all the regulatory powers to faczlztate 
this process 

The Regulator's role in encouraging competition consists of 
mainly lowering and wherever possible removing the bamers to the 
market entries There are at least two areas where I can make entry 
as easy as it 1s possible and allowmg the energy enterprises to 
operate effectively 



*The first area regards the complex issue of the access to the 
grids The Energy Law provides two measures I may use to 
facilitate or make possible to sign contracts for transmission services 
and by this to open grids for other parties The fxst one concerns my 
power m the regulation of prices for transmission services and the 
second one my power to solve disputes concemlng the conditions 
for rendering these services 

The second -area is licensing energy activities The licensing 
system adopted m the Energy Law allows me to take very liberal 
approach in processing the applications for licenses for two 
reasons First of all, the Law sets no legal monopoly, even m 
transmission and distribution business The Law provides the 
followzng list of requirements each applicant has to meet m order 
to get a license 
regzstered office or place ofreszdence zn Poland, 
possesszon of the suficzent funds or abzhty to acquzre such funds 
to perform properly lzcensed actzvzty, 
possesszon of technzcal capabzhty whzch wzN ensure the proper 
performance of nctzvzty, 
abzhty to hzre staffwzth proper qualzfiatzons 
hmzng reglstratlon wzth respect of so-called Terms of 
Development of the Area 

My zntentzon zs to use Zzcenszng procedures only zn the way whzch 
makes posszble to keep markets open for new entrants and by thzs to 
strengthen competztzon zn the market and zncrease thezr 
contestabzlzty 

Let me finish with malung more general remark Though, that 
was not my intention to talk about Polish plans for competitive 
power development, I would like to stress strong will of the Polish 



Government to contmue the reforms amed at liberalizmg the energy 
sector This was strongly expressed m two official documents The 
Energy Policy Guidelmes for Poland until 2010 and m 
Demonopolization and Privat~ation of the Polish Power Sector 
Both documents set an Important policy background for my activity 
as the energy regulator 

Thank you for your attention and I wish all of us mterestmg 
and useful debate 
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Energy policy till the year 2005 

approved by Government in October 1997 

2 create conditions for integration to European structures 

z development of appropriate legal framework 

=> create equal conditions for all subjects on the market 

s to the year 2002 tariffs for all customer categories have to cover 
costs and reasonable profit 

transparent prices 

z after removing the cross subsidizing open the market for 
competition 





Energy efficiency law 

expected to be adopted in 1998 

a obligation to built cogeneration with all thermal sources with 
higher capacity than 5 MW 

3 great potential for new capacity from independent producers 



ENERGY POLICY, REGULATION OF NATURAL MONOPOLIES AND MARKETS 

IN SLOVAK REPUBLIC 

Dr HUJ Jan, Dr DUBNICKA Milan 

M~nlstry of the Economy, Slovak Repubi~c 

1 Introduchon 

Smce 1 th January 1993the Slovak Repubhc IS the sovereign state New C I V ~  Serv~ces 

had been created by new state w th  pohcy and economy strategy The mam duecbon of the 

creatmg IS democracy state mth market economy and as access mto Europe structures and 

NATO 

2 Energy Objechves 

Transformabon of the Slovak economy from the centrally planned to market economy 

IS assoaated wth a need for the newly defined relabon of the state to electncd power 

engmeenng The reason for that results from some slpficant speclfic features of th~s  branch 

(publrc benefits, of product, contmual development of supply, prompt changes m the 

operabon, the system and monopolisbc nature) constmnmg or elxmmatmg some of general 

poslbve features of the market economy 

As regards the current state of natural monopohes m the energy sector, there are four 

key comparues m electncal power englneenng Slovenske elektrarne a s  (Slovaluan Power 

Plants, Corp) - a dormnant electnc~ty generator, owner and operator of the tmnsrmsslon 

system, and hstnbubon comparues Western Slovaluan UhllQes Brabslava, Central Slovaluan 

Utlllbes 21lma and Eastern Slovaluan Ublit~es KoSlce 

The Slovaluan Power Plants (SE) IS the joint stock company wth 93,7% of shares 

owned by the Nabonal Property Fund and 2,9% owned by the Reatubon Investment Fund 

The Slovaluan Power Plants company was establ~shed m November 1994 by transfonmrng the 

foxmer state-owned company SEP (the Slovak Ubllty) lnto the jomt stock company SE owns 

86% of Installed capaclty of Slovalua s power plants and covers 90% of domestlc 

consumpbon 



Tbree ds tnbu~on compames are owned by the state 

Slnce October 1995 the Power system of Slovalua mtegrated wthm CENTREL (made 

by the Czech Republ~c, Slovalua, Hungary and Poland) has been mterconnected wrth UCPTE 

and IS so far m g  wthout any c2lfficulhes 

As regards gas the Slovak Gas Industry m q g  transit, transrmsslon and hstnbuhon 

networks m the Slovak Republlc occuples the monopoly posibon 

The extracbon of 50% of brown coal IS conducted by three mlnlng compames - jomt 

stock compames The r e m u g  part of brown coal as well as all black cod IS unported from 

abroad 

The exploltahon of crude 011 m Slovalua IS camed out by Nafta Gbely Corp Import of 

crude 011 amountmg over to 98% of total consumphon 1s prowded through the Fnendshp 

crude oil p~pelme 

The essenhal paper of energy p l m g  statmg the basic objechves and m g  pomts 

of energy pol~cy of the state, the status of the energy sector and strateges for provldmg the 

nabonal economy wlfh fuels and energy IS the Energy Concept 

The Government of the Slovak Republlc accepted the Energy Concept of Slovalua by 

2005,30 th September 1997 

Tbe updated version of the Energy Concept wth perspechve by 2010 sets out the 

strategc mtenhons of the energy sector m the followmg areas 

prowdmg the nabonal economy urlth fuels and energy 

Increase m operabonal safety of plants, meetmg mternahonally b m h g  cntena 

mcrease m efficiency of energy conversions 

reduchon of negatwe effects of the energy sector on the enwonment 

stabhty of the power, gas and 011 systems 

energy conservabon and uasabon of renewable energy sources 



econormsabon of the energy sectorprerequsite for meetmg both long-term and short-term 

objectrves of the energy policy is development of the legslabve h e w o r k  that m 

comphance mth the newly designed general legslabon wdl define the energy related 

enwonment and provide the regulatory performance of the state 

The base of energy legslabon wll  be the Act on conhbons for dolng busmess and 

performance of the state authonbes m energy related branches (the Act on busmess actIvltles 

m the energy sector) The Act would replace the out of date acts (related to power gas, heat, 

the Act on energy mspect~on) The objectrve of the Act is to make equal busmess condihons 

m the energy sector, molfy nghts and obligatrons for both natural and legal persons 

perfonmng busmess achwtres m energy related branches and define necessary scope of the 

state mtervenbon The paragraph verslon of the Act also covers the secoon "the state 

superv~sory" designatxng the actrvlbes of the State Energy Jnspecbon The bill takes lnto 

account the cunent legal status of the energy sector m the EU countries The only excepbon 

w1I be the provision on the thud party access mto gnds (Duemve on Internal electnc~ty 

market 96/92/EC), appromanon to whch m1I requre the tune delay, untrl energy pnces do 

not reflect all the cost, whle respectmg differences between groups of consumers 

The Act on energy management is also under preparabon It deals mth final energy 

use, focusmg on energy mtenslty, energy conservatron and mtroducbon of mechamsms 

supportmg the reasonable energy management The Act applies provlslons and 

recommendatrons of EU, IEA and Energy Charter Treaty on energy efficiency and related 

ecologxal aspects 

One of the tools for reachmg the strateg;lc mtentrons of the Energy Concept of 

Slovakxa is also the regulaQon of natural monopolies Natural energy monopohes wll retam 

thev sigruficant p o ~ o n  of natural monopoli~c posibon m the future The reason for that IS a 

need to prov~de contxnual, hgh quality and reliable network and the protectron of strategc 

state rnterest 

The purpose of regulatron m the energy sector IS to oversee the fulfilment of the 

energy pobcy, check out monopol~es (especially due to the prevenbon from talung advantage 

of the monopolistrc market pos~bon) m power generatron, transmssion and &stnbutron, gas 



and heat supphes, m releasing hcences for new entrees m the energy sector and checlung out 

the fulfilment of conmbons Imposed by the hcence 

The objechve of regdahon m the energy sector u to crease the sound competrtlve 

enwonment and balanced condbons for both mvestors requrnng return on Investment and 

consumers who cannot be merely p d e d  by the market pnnc~ples and select the most sutable 

suppl~er 

In the Slovak Republic, the h s t r y  of Flnance has been auihonsed to regulate the 

pncmg pohcy, tanffs &d related condrbons for the mQwduaI energy forms, to evaluate and 

provlde Government guarantees for mvestrnent and reconstruchon of key energy sources The 

Mrnlstry of Economy provides the hhmstry of Flnance mth proposals concernmg pnces, 

tanffs and related condtrons for the mdmdual energy forms, mcludmg changes 

The Decree No 18/96 on pnces endorses the rules regardmg contracts, appbcabon, 

regulahon and checlung out of pnces of output, labour, services, rent, and red estate Demls 

on pncmg, pnce regulahon procedures, pnce regstrahon and calcula~on are set out by the 

Decree of the Mlmstry of Flnance No 87/96 Based on these legal provlslons, jumfied cost 

supported wth accounting sheets or tax and customs papers are appl~ed m the pnce 

regulaDon The followng types of pnce regulat~on are bang applled official determmat~on, 

hme based drrecaon or pnce moratonum The legulat~on defines the product pnce regulahon 

m natural monopol~es (especially m power, heat and gas produchon, translt and supply) as 

pncmg, allocabon of tanff and related conQhons, bmdmg rules for the product~on, supply and 

purchase, alloca~on of jusbfied cost and adequate profit, mcludmg the amount of investment 

to be calculated wthm the cost and tanffs 

The A n h W  Authonty SR performs the regulahon of contractual relahons posmg 

threat to compehbon or the compehhve envuonment 

Under the bill on energy management, the Muustry of Economy w11 be m charge of 

regulahon m other fields such as justified cost, product and servlce qual~ty, etc Regulatron 

wll be appl~ed by 



supemsmg whether the official cost of supplled energy reflects the mcuned cost and 

adequate profit (under the Act No I 8/96 Col on pnces, par 5) 

pdmg the actwlues of hcensees to keep the energy network funcuonal and safe, efficient 

use of its capacity, reproducbon and development for the macroeconormc needs, mcludmg 

the essenbal mvestment needs havmg Impact on objecbves set by the Energy Concept of 

Slovakxa 

approving the construcbon of the plant m compliance mth the state energy policy 

proposal of pnces, tanffs and related con&bons for the mdimdual energy fonns, and 

achmhes funded by Government guarantee loans to the Muustry of Fmance 

As the regulator, the Mlmstry of Economy w11 

publicise mformabon on its regulatory acbmbes 

andyse and calculate background rnatenal subnutted by the m&mdual compmes 

duence  changes m the orgarusahon and structure of the mdmdual energy branches 

renew cost of the licensed acbv~bes m long run m llght of the power system operabon 

duence  mvestment acbmties of the regulated compmes accordmg to the energy policy 

and demand forecasts, mcludmg compansons of the mvestment and non-mvestment 

alternahves @SM) 

xnfluence the authonsed acbvlties m form of rules and legtunate powers thus mmnusmng 

the State mtervenbon 

check out meetmg the condit~ons prevenhng from poss~ble &scnrmnation of mdl~dual 

customers (consumers, artlcles of demand - supply cham) and excludmg the preferential 

treatment of some pmcipants of thls cham 

support the applicabon of the pncmg policy respectmg the allocatron of cost related to the 

producbon, transmssion and trade acbmbes protect customers (energy consumers) agamt 

the pressure lmposed by natural monopolies, thus replacmg the economc pressure 

othemse generated 

set the m~n~murn standard customer semce and oversee compliance wth it 

based on analysis propose changes m tanffs for the mdrmdual energy forms to the Muustry 

of F m c e  



The legal relatrons r e q m g  speclfic legslatron related to more demled regulation 

condbons are set out m the act on energy related busmess and execuuve provision related to 

t h~s  area 

Based on t h s  Act, the Muustry of Economy will 

Issue hcenses accordingly 

propose pnces, tariff? cost, tradmg t e r n  and condbons modficafions according to 

regulabon rules 

enforce correction measures and set deadlmes for theu mplementabon 

request regulated compmes to supply background matenal and mfomabon essential for 

~ t s  actrvlbes 

release ~ t s  bindlng dec~s~ons concemg the subject of regulabon and rules m the 

"Commerc~al Newsletter" 

The regulated company may 

request a license 

approve adequate change of pnce, tanffs, cost, or tradmg terms and conditions 

qwt or mterrupt energy supply m Ilne with the condlbons set m the Act on energy 

management 

apply for exempbon fiom regulafion 

The regulated company shall 

provlde energy supply and meet the condbons set out m the l~cense m compl~ance with 

approved changes of pnces, tanffs, cost, and tmdmg terms and condbons enable the access 

to the network to other busmess enbbes accordmg to the cond~bons endorsed m the Act on 

energy management 

m the accountmg documents mclude mformauon on means of handlmg complmts provlde 

a body of the State regulat~on wth the requested documents and background matenal, 

allow its staff to enter the facilmes, buld~.ngs and land 



keep separate accounts for the regulated operabons accordmg to the requirements of the 

State regulatory body 

The Muustry of Economy shall control the conduct of trusts especrally to prevent the 

abuse of ther monopoli~c market position m the field of production, transrt and supply of 

energy, gas and heat The first phase w11 principally mvolve comp~latron of relevant and 

transparent mfonna~on to support relevant regulahon In the next phase, the regulatory body 

wl l  solely focus on "the natural monopol~stic nucleus" of the branch, or on llrmted control of 

other branches accordmg to competrtlve elements 

Regulation of the selected branches wl l  Involve especially 

pnce control 

cost control 

control of products and contractual relabons on the energy market 

The fonnauon of regulabon wll be a dynanuc process, emphasrsing the 

cornmumcabon between the regulatmg body and the regulated compames The energy polrcy 

for Slovalua puts the stress on the objective to acheve the economic pncrng and introduce 

separate regulabon accounts as a source of mformatron for the regulatory decisron malung 

process 

The set of regulatory tools and methods w11 contam consumer's protection, prevention 

fiom &scnmmabon of small businesses entenng the market or mdependent firms by the 

established trusts, motrvatron of trusts to lower cost, mcludlng the allocatron of acbvit~es that 

wll  remam regulated m a long term perspectrve 

The development of the regulatory fixmework and the essentrd scope of regulation 

wll  gradually approach to the deregulation trend m the EU to make up cond~hons for the 

equal access to the energy markets wth transparent pnces and mvestment, equal access to 

transmsslon networks, and connectron to the jomt &spatclung system 



In order to Impose the efficient regulabon of energy related branches, we wl l  have to 

resolve some issues and proposals regardmg the legxslabve specificabon of the regulatory 

fiamework 

the amendment of the act d l  have to clearly define the funcbons of the reguIatory body, 

its nghts and obhgafions, key principles associated mth the decision makmg process, the 

relabon to other state authonbes (e g the hchstry of Finance m case of the pnce 

regulabon and the supervrsion of its acbmbes) clearly define actwioes that are subject to 

regulabon, or conhbons for mvolvement or exempbon from the regulatory acbons All 

holders of licences are subject to regulabon under the law However, not d l  holders of 

licences are monopolres A question related to t h s  rssue is legally set authority to mod@ 

the licensmg terms, mcludmg the specdicabon of economc clams for busmess actwoes 

m authonsed acbmbes 

clearly define nghts and obhgahons of regulated enQbes, thelr mutual relations to non- 

regulated compames and regulatory mst~tubons 

define how to settle hsputes concermng regulabon 

Fmally, the Act on dorng busmess m the energy sector, once passed, mll establish the 

necessary legslatlve base for efficient regulaoon of natural monopolies m the Slovak 

Republic 

The enforcement of legslabon necessary for regulabon IS accompmed wth detaded 

momtonng of the development m regulatory methods apphed m Western European countries 

as well as m the U S and Canada so that posibve expenence mght be applred m the Slovak 

Repubhc m the future 

As an example of utrlislng the expenence m th~s  area is the co-operabon wth Bechtel 

Corporabon. Based on the Contract EUR 0030 - C 2055 -00 USAID the Office for Europe - 
the Energy and Infi-astructure Division - The project of Eastern European energy efficiency - 
electrical power engmeenng, m 1995 Bechtel Corporation along unth sub-contractors Arthur 9 

Anderson & Co and the Power Research Instrtute m assocrabon wth the Muustry of 

Economy SR, Muustry of F m c e  SR, Slovaluan Power Plants and three regonal ubhbes 

elaborated the study on pnces and tan& for Slovidua s power engmeenng, whose results 

appear to be very useful m settsng the future energy pnces 



3 Conclus~on 

The market mecharusm and it 1s effechveness depends proportionally on the 

compebbve enwonment 

,,Perfectu compebbve enwonment to grant maxlmum of the benefits and servlces In 

that enwoment no subject (company) of the competIbon cannot ,,contro11ed" for example 

the pnse of the goods 

Deficiencies of the market is mechasm must be compensated by government whch 

accordmg to a legslatlon and ~t IS self actmfies regulated or sunulated the market 

env~onment 

Slovak Republic (Ilkemse that state of mddle and east Europe) is transformug from 

central management to market management The transformabon process m the Slovak 

Republic is now under progress a lot of problems concemmg energy policy, regulatron of 

natural monopoly and market are relevant to the present status 
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NATIONAL PLANS FOR COMPETITIVE 
POWER MARKET DEVELOPMENT 

SCHEDULE FOR PREPARATION OF EU 
LEGAL HARMONISATION, LED BY THE 
MITT 

PREPARATION FOR MORE COMPETI- 
TION BY THE HE0 

SUGGESTION 



SCHEDULE FOR PREPARATION OF EU 
LEGAL HARMONISATION, LED BY THE 

PHASE I .  ANALYSIS OF PRIMARY AND 
SECONDARY LEGISLATION 
OF THE EC 

DECEMBER, 1996 - SEPTEMBER, 1997 

PHASE 2. PREPARATION OF NEW 
ELECTRICITY LEGISLATION 
HARMONJSED TO THE DI- 
RECTIVE AND OTHER LEGIS- 
LATION OF EC 

DECEMBER, 1997 - DECEMBER, 1998 

Schedule for preparat~on 8/1 

3# 



PHASE 1. ANALYSIS OF PRIMARY AND 
SECONDARY LEGISLATION OF THE EC 
(NECESSARY LEGAL HARMONISATION) 

DECEMBER, 1996 

- INTER-MINISTERIAL CO-ORDINATION 
- TASK FORCE Nn8. ENERGY 

JANUARY - MAY, 1997 

- ANALYSIS OF THE TREATY, REGULA- 
TION, DECISIONS, DIRECTIVES, REC- 
OMMENDATIONS OF THE EC RELATING 
TO ENERGY 

- COLLECTION OF EC-LEGISLATION RE- 
QUIRE IMPLEMENTATION INTO THE 
HUNGARIAN LEGISLATION 

Schedule for preparat~on 812 



JULY - SEPTEMBER, 1997 

- ANALYSIS OF AGENDA 2000 
(Commission Opinion on Hungary's App- 
lication for membership of the European 
Union) - 

- PROPOSAL FOR THE HUNGARIAN NEm 
GOTIATING PARTY 

- SUGGESTION FOR THE GOVERNMENT 
ON THE FUTURE WORK 

Schedule for preparatron 813 



PHASE 2. PREPARATION 
OF NEW ELECTRICITY LEGISLATION 

HARMONISED TO THE DIRECTIVE AND 
OTHER LEGISLATION OF EC 

DECEMBER, 1997 

SET UP OF DIRECTING COMMITTEE 
(MITT, MIN. OF FOREIGN AFFAIRS, MIN. 
OF FINANCE, COMPETITION OFFICE, 
HEO, STATE PROPERTY AGENCY, MVM 
RT.) 

SET UP OF TASK COMMITTEE 

APPROVED TIME SCHEDULE: 

31 JANUARY: POTENTIAL MODELS 

15 FEBRUARY: EXISTING LEGAL 
FRAMEWORK - POTEN- 
TIAL MODELS 

28 FEBRUARY: SUGGESTED MODEL(S) 

30 APRIL: CONDITIONS OF SUG- 
GESTED MODEL(S) 

Schedule for preparation 814 



PHASE 2. PREPARATION 
OF NEW ELECTRICITY LEGISLATION 

HARMONISED TO THE DIRECTIVE AND 
OTHER LEGISLATION OF EC 

31 MAY: 

30 JUNE: 

CONSEQUENCES OF 
THE IMPLEMENTATION 
OF SUGGESTED 
MODEL(S) 

PRICING QUESTIONS 

30 SEPTEMBER:DISCUSSION WITH THE 
INTERESTED PARTIES 
(LICENSEES, CUSTOM- 
ERS) 

15 OCTOBER: FINALISATION OF THE 
SUGGESTED MODEL(S) 

15 DECEMBER: PREPARATION OF THE 
AMENDMENT ON THE 
HUNGARIAN LEGAL 
FRAMEWORK 

Schedule for preparat~on 815 



SOME OF THE KEY QUESTIONS 

HOW TO OPEN THE MARKET? 

** AS FROM FEBRUARY 1999 ALL MEMBER 
STATES MUST OPEN AT LEAST 25,37% 
OF THE MARKET TO FREE COMPETI- 
TION. 

IN 2000 THE MARKET SHARE WILL BE 
CALCULATED ON THE BASIS OF 20 G Wh, 
RESULTING IN APPROX. 28%. 

*. IN HUNGARY. 
Over 40 GWhIyear 41 end-user; 18,9% 
Over 20 GWh/yeare 95 end-user; 24,3% 
Over 9 GWh/yearm 200 end-user, 29,2% 

- POTENTIAL DEROGATION'S; 
- at the start? 
- at the level of 9 GWh? 

Schedule for preparat~on 816 



SOME OF THE KEY QUESTIONS 

TENDERING PROCESS? (AUTO- 
PRODUCERS, INDEPENDENT PRODUCERS) 
(IRELAND ONLY) 

HOW IS ENSURED THE NON- 
DISCRIMINATORY MANNER OF DISPATCH- 
ING THE GENERATORS? 

a WHAT TO DO IN THE TRANSIENT PERIOD? 
(NEW PPAs, STRANDED COST ACCEPTA- 
TION AND ALLOCATION) 

POTENTIAL MODELS 

* TRANSMISSION, DISTRIBUTION, ANCILLARY 
SERVICES, PRICING 

SERVICE PUBLIC 

METERING 

ELIGIBLE CUSTOMERS (AGGREGATION?) 

Schedule for preparation 8/7 



SOME OF THE KEY QUESTIONS 

IMPORT FROM NON MEMBER STATES 

OWNERSHIP CONCENTRATION 
(avoid dominant position) 

LOW PRICE OF THE NPP 

Schedule for preparation 8/8 
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PREPARATION FOR MORE COMPETITION 
BY THE HE0 

DIRECTIVE 96/92/EC 

A RTlCL E 20., SECTION 3.: 
"Member States shall designate a com- 
petent authority, which must be inde- 
pendent of the parties.. . settle dis- 
putes.. . 95 

ARTICLE 22: 
" Member States shall create appropri- 
ate and efficient mechanisms for regu- 
lation, control and transparency.. . 39 

ANALYSIS OF THE DIRECTIVE 
ANALYSIS OF DIFFERENT MODELS IM- 
PLEMENTED COMPETITION 
IMPLEMENTING REGULATORY 
METHODS, PRACTICE USED BY OTHER 
REGULATORS 
PAY ATTENTION ON THE PREPARATION, 
PRACTICE OF OTHER STATES 
STRATEGY OF THE HE0 BASED ON THE 
EXISTING LEGAL FRAMEWORK 

Preparat~on for more competrt~on by the H E 0  7/1 

33v 



ANALYSIS OF THE DIRECTIVE 

TRANSLATION, EXPLANATORY REMARKS 

DISTRIBUTION OF NEW IDEAS 

EUROPEAN COMMISSION DG XVII. (EN- 
ERGY) VISIT, DISCUSSION 

DG XVII. HOME PAGE 

http: 
//europa.en.intlen1comm/dg17/elechome8 htm - explanatory memorandum - frequently asked questions - country reports 

Preparat~on for more competlt~on by the HE0 712 
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ANALYSIS OF DIFFERENT MODELS IM- 
PLEMENTED COMPETITION 

DISCUSSION, CO-OPERATION WlTH OTHER 
REGULATORS AND PARTIES OF THE ELEC- 
TRICITY INDUSTRY (ENGLAND-WALES, AR- 
GENTINA, SPAIN, GERMANY, AUSTRALIA, 
CALIFORNIA, NEW ENGLAND) 

ANALYSIS OF THE KEY QUESTIONS WlTH 
THE USAID-TEAM (supporting the HEO); 

- POTENTIAL BENEFIT ON THE SIDE OF 
THE CONSUMERS, ECONOMY - NECESSARY LEGAL HARMONISATION 
TO THE DIRECTIVE - POTENTIAL METHODS DETERMINING 
AND ALLOCATING THE STRANDED COST - TECHNICAL QUESTION (GRID CODE, 
ANCl LLARY SERVICES, METERING, 
ECONOMY OF SCALE - OWNERSHIP 
CONCENTRATION) - POTENTIAL MODELS - NEW TASKS, RESPONSIBILITIES, 
NECESSARY AUTONOMY OF THE HE0 

Preparation for more competrt~on by the HE0 7/3 

33q 



IMPLEMENTING REGULATORY METHODS, 
PRACTICE USED BY OTHER REGULA- 

TORS 

OFFER /Know How Fundl; - QUARANTEED SERVICES - MEASURE OF SERVICE LEVEL - ANALYSIS OF OUTAGES 

CEC, CPUC (USAID); - MEASURE OF CUSTOMER SATISFACTION - DATA AND INFORMATION BASE, LAN .. LICENCE CONDITIONS - COMPLIANCE 
MONITORING SYSTEM 

a VICTORIA (Australia); - BENCHMARKING PERFORMANCES OF 
LICENSEES 

PUC OF MAIN (USA); - STABILITY, CONTINUITY AND 
PREDICTABILITY IN DECISIONS - GUIDELINES .. PUBLIC HEARINGS 

Preparat~on for more compet~t~on by the HE0 714 
I 

"33) 



PAY ATTENTION ON THE PREPARATION, 
PRACTICE OF OTHER STATES 

VISIT SOME MEMBER STATES (ENGLAND, 
IRELAND, SPAIN, GERMANY) 

TAKE PART ON CONFERENCES 

INVITE FOREIGN EXPERTS FOR ROUND- 
TABLE DISCUSSIONS; - OFFER - KARTELLAMT (Antimonopoly office in 

Germany) - IEA 
me RWE 

EC DG XVll (GAS + ELECTRICITY) 

CENTREL MEETINGS 

Preparat~on for more compet~t~on by the HE0 7/5 



STRATEGY OF THE HE0 BASED ON THE 
EXISTING LEGAL FRAMEWORK 

a LICENCE FOR "AUTO-PRODUCERS" (SELF- 
USERS), "INDEPENDENT PRODUCERS" 

a LICENSE FOR DIRECT SUPPLY (create com- 
petition) 

GUIDELINE ON NEW CAPACITY TENDERING 

POSITION TAKEN UP IN THE CASE OF NEW 
PPAs 

PREPARATION FOR THE NEW TASKS, 
RESPONSIBILITIES, NECESSARY AUTON- 
OMY OF THE HE0 (Distributed questioner to 
Regulators in Member States) 

Preparat~on for more competition by the H E 0  716 



SUGGESTION FOR THE GOVERNMENTS 
IN THE CENTREL STATES 

ROUNDTABLE MEETINGS 

EXCHANGE OF IDEAS 

CO-OPERATION IN THE PREPARATION OF 
NEW REGULATION 

POSSIBILITY OF CENTREL-POOL; - TRANSMISSION PRICING 
ANCILLARY SERVICES (COST SEPARA- 
TION, PRICING) 

Preparat~on for more competrt~on by the HE0 7/7 
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I. Principles of Competition in 
Electric Power Marltets 

I 

A. Markets are a "regulatory" structure 
designed to allocate resources 

1. Market success, as an institution, 
depends on its design. 

a. incentive structure 

b. feedback mechanisms 

2. Some imperfections in markets are 
tolerable, don't let the perfect be the 
enemy of the good! 

Karl A McDerrnott - Comm~ssloner, Ill~nols Commerce Commlsslon 



B. What are the parameters of a competitive 
structure? 

1. Many self-interested buyers and sellers acting 
independently. 

2. Free entry and exit of infinitely divisible 
resources. 

3. Production of discreet, homogeneous, 
nondurable goods. 

4. A complete set of transaction marltets - spot, 
forward, futures, etc. 

5. A high degree of (perfect) information or perfect 
foresight. 

Karl A McDermott - Comm~ss~oner, I l l~no~s  Commerce Comm~ss~on 2 

















H. Competition has generally been limited to 
the generation sector where the economies of 
scale have been eroded by technical change 

1. Central station - efficient size is being reduced 

2. Cogeneration - economies of scope 

3. Distributed generation - response to bottleneclts in 
transmission and distribution 

Karl A McDermott - Commiss~oner, I l l~no~s Commetce Commiss~on 
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Don't regulate 
AC of the Firm Example 

Motor Carriers, Water Carriers 

MOS small relatlve to market 

Is there a "natural monopoly"7 
(Is MOS large relative to D, so MOS large relative to Mkt 

that competltlon IS WITHIN the 
market IS not possible? 

Is Deadweight Loss at 
"Second Best" (relatlve to 
"F~rst Best") "Tolerable"7 

Y 

marketv--- 
(a) Demsetz Competition 
(b) Contestable Market 

Regulate to achieve 
LLFlr~t  Best" (or near 
"Flrst Best") outome 

Need external subsidy - or- 
PI Ice D~scrlminatlon - or- Second Best (or near 

Nonlinear tariffs Examples RRs, Pipelines, 
(to allow firm to avold a deficrt (May avoid external subsldy Monopollstlc or Demsetz 

and prlce efficiently and nonlinear tanffs) Competition 
Airllnes Contestable 









11. MARKET STRUCTURE 

COMPETITION IN GENERATION AND 
WHOLESALE MARKETS 

HUNGARY 
>> Active Market For Wholesale Competition 
H Active Bidding on New Generation 

POLAND 
>> Potential For Active Wholesale Market 

CZECH REPUBLIC, SLOVAKIA 
>> Market Domination By Principal Generator 

4 
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11. MARKET STRUCTURE 

DE PACT0 COMPETITION THROUGH 
N Self-Generation 
>> Fuel Switching 
>> Demand Side Management, Conservation 

PRICING 
)> Role in Fostering Competitive Markets 
D Cost Based, Transparent, Non-Discriminatory, 

No Subsidies 
D Price Structures in CENTREL 

USAID - BECHTEL 



111. MARKET PLAYERS 

IF SUPPLIER CONTROLS 30-40% OF MARKET, 
MARKET POWER LIKELY EXISTS 

HUNGARY, POLAND 
H Multiple Generators 
N Multiple Sellers 
N Framework for Effective Competition 

CZECH REPUBLIC - CEZ, 75% OF MARKET 

6 
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IV. REGULATORY ENVIRONMENT 

POLICY ENCOURAGING COMPETITIVE MODEL 

CZECH REPUBLIC 
B Process for New Capacity 
P Process for Load Forecasting 
>> Customer Choice? - Distribution companies - End users 

HUNGARY 
>> Traditional Generating Companies 
)> Self-Generators 
N Direct Supply 

USAID - BECHTEL 



IV. REGULATORY ENVIRONMENT 

POLAND 
N Multiple Generators 
H Self-Generation 
N Can Distribution Companies Buy Directly or Only 

Through PSE? 

SLOVAKIA 
H Does SE Dominate Sector? 
M Will Draft Legislation Permit Regulatory Changes? 

9 
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V. REGULATORY COMPETENCIES 

COMPETITIVE MARKETS CHANGE TYPE OF 
REGULATION 

COMPETITION DOES NOT ELIMINATE 
REGULATION 

REGULATED MODEL FOCUSES ON: 
>> Engineering Skills 
>> Price Setting 
>> Rate Design 

COMPETITION REQUIRES DIFFERENT SKILLS 
10 
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V. REGULATORY COMPETENCIES 

ANTI-MONOPOLY, ANTI-TRUST 
H Shift From Assuring Fair Price Calculations By 

Monopoly Parties To Assuring Open Access To 
All Entrants 

>> Regulators Need Competency In Legal and 
Economic Basis For Anti-Trust And Competition 
Theory 

D Anti-Monopoly, Anti-Trust Capabilities in 
CENTREL Member Companies? 

11 
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V. REGULATORY COMPETENCIES 

COORDINATION AMONG AGENCIES 
H Hungary I 

D Czech Republic 
H Poland 

OWNERSHIP LIMITATIONS, MARKET 
DOMINATION, AND SIZE 
H Direct and Indirect Ownership of Multiple 

Generating Companies, Distribution Companies - 
Hungary 

D Market Activities in CENTREL Countries 
H Fuel Supply 

12 
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V. REGULATORY COMPETENCIES 

CUSTOM AND USAGE NO LONGER WILL 
SUFFICE 

H New Entrants, Existing Parties, Customers -- 
Need Clear, Understandable, Generally 
Applicable, Transparent Procedures 

H Multiple Market Participants Require Appeal 
Procedures 

15 
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VI. SPOT MARKET 

THREE ESSENTIAL REQUIREMENTS 
H Transmission System Infrastructure 
H Competitive Industry Structure 
D Supportive Regulatory Environment 

MULTIPLE PRODUCTS 
N Energy, Capacity, Reserves, Ancillary Services 
D Day Ahead Scheduling, Immediate Scheduling 
D Medium and Long Term Scheduling 

USAID - BECHTEL 
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VI. SPOT MARKET 

COMMERCIAL AND SETTLEMENT FUNCTIONS 
N Ability to Hedge Future Price Changes 
D Basic Legal Structure to Support Contracts 
H Transaction Settlements Through Currency 

Payments or Energy Banking 

INTERNAL GOVERNANCE 
D Who Operates Spot Market 
D How Are Decisions Made 
H Are They Appealable 

EXTERNAL REGULATION 
17 
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VI. SPOT MARKET 

WILL SPOT MARKET FACILITATE 
COMPETITION IN CENTREL? 
>> Is CommerciaYTechnical Infrastructure 

Adequate To Support Cross Border Spot Market 
>> Transmission Grid, Telecommunications, 

Software 
>> Internal Governance and External Regulation 

PARTICIPATION IN MARKET VOLUNTARY 
OR MANDATORY? 

USAID - BECHTEL 





VII. CONCLUSIONS 

COMPETITION AND EUROPEAN UNION 
STANDARDS LINKED 

COMPETITION CAN EXTEND BEYOND EU 
STANDARDS 

EMERGING COMPETITION IN SOME CENTREL 
MEMBERS 

LIMITED END-USER CHOICE 

COMPETITION CURRENTLY UNEVEN, 
INCOMPLETE 

USAID - BECHTEL 



VII. CONCLUSIONS 

COMPETITIVE EXAMPLES FROM 
PRIVATIZATION OF ECONOMY IN CENTREL 
COUNTRIES 

GOALS OF COMPETITION: REDUCE PRICE, 
INCREASE CHOICE, INCREASE EFFICIENCY, 
ATTRACT PRIVATE CAPITAL, AVOID CROSS- 
SUBSIDIES 

ULTIMATELY, STRENGTHEN ECONOMY, 
IMPROVE STANDARDS OF LIVING 

21 
USAID - BECHTEL 



DIRECI'IVE 96f92fCE 

INTERNAL MARKET FOR ELECI'RICITY 

The use of lnd~genous pnmary energy sources 

h c l e  8(4) of the Dlrechve States 

A Member State may for reasons of secunty of supply drrect that pnonty be grven to the dzsputch ofgenerating 
znstallatzons wing mdgenow pnmmy energvfitel sources to on extent not exceedrng m any calendar year 15 % of 
the overall pnmary energy necessary to produce the electncrty consumed m the Member State concerned " 

The objeave persued by tfus Arhcle n to p e m t  a Member State to gve a certam pnonty to domemc energy sources 
It should be noted that electnclty produced from hydroelectric and renewable energy sources (wth the exception of 
biomass) are not mcluded wthm tfus defirut~on, because wh.dst they are 'primary energy sources", they are not 
cYuels" Electnclty produced from renewable energy sources are not therefore Qscussed m tlus document 

It should also be noted that the measures adopted or enwsaged by the Member States m t h ~ s  respect generally concern 
non-compebbve fuels 

Arhcle 8(4) has therefore no apparent jubiicahon for mQgenous fuels whch are compeutwe, because market forces 
wll m any event result in a suBclent usage of these fuels, whch have therefore no need of proteaon mechamsms 
T h s  concerns, for example, gas and petroleum products (Umted b g d o m ,  the Netherlands and Norway) Nuclear 
energy may also be vlewed as an mQgenous fuel, but, cetens penbus, should be classrfied amongst compeQQve fuel 
sources 

Systems envisaged for lndlgenous fuels l~kely to reqwre support with111 the meanmg of M c l e  8(4) 

The support mechamsms and recourse to h c l e  8(4) concern, therefore, non-compebbve fuels It should however be 
noted that the measures taken by Member States for the support of the coal ~ndumy are wed,  m pmcular, to make 
coal compebtwe led5 addluonal to those envisaged m the framework of the ECSC Treaty are not pernutted 

In Greece and the Eastem G e m  Lander, h p t e  is the pnnclpal fuel (regardmg Germany, accountmg for some 70 % 
of electnclty produrnon m these Lander) 

Greece Llanlte 

Greek h p t e  mnes are owned by PPC, the nauonal electnclty producer The costs of p r m o n  appear to be 
compeubve unth other energy sources The produrnon of electnclty from hgmte does not at present benefit from any 
duect ad, nor from any other specific p romon  mechamsm 

In the Eastern Lander, major modemaon  mvestments, m pmcular regardmg emssion redurnon have taken place 
in the generatmg mstabt~ons usmg h p t e  The depreaabon of these mvestments Increase produrnon costs, whch 
reqwes certam mechamsms gvmg pnonty to then produrnon 
The German government enwsages to leave m place the pnonty for access to the network for electnclty produced from 
ligmte untd 2003, and to leave to the Bun&sla.rtellamt (BKA) the e-on of any refusal of access to the network 
to other producer whch mrght result Ths  mechasm takes the form of a trambonal regune (Artrcle 24), and not 
one wthm the scope of Arhcle 8(4) Arhcle 8(4) envisages in effect the quanuty of pnonty for Qspatch for electncity 
produced from in&genous fuels, but under no mcumstances envisages the refusal of access to the network for 
electnclty produced from other fuel sources 



S ~ a m  Coal 

The Spamsh government enmsages that 15 % of electnclty produced d l  be from mdgenous coal W s t  a levy on 
the trammsslon of electnclty m favour of coal was mtdly enmsaged, the present draft l e g d a o n  now enwsages, 
accordmg to the lnformaton presently avatlable to the Comsnon,  a tax to cover the ads m queshon These ads are 
equally exarmned m the fixmework d t h e  ECSC Treaty 

Ireland Turf 

Electnc~ty produced from turf amounts presently to 12 % of domeshc electrrcity produchon and benefits from pnonty 
of d~spatch Ads prmded to turf producers by the Electr~aty company ESB, wll be heed by a levy, clearly 
~denbfiable, the "peat levy", wbch wll be added to the electnclty p m  

Un~ted Kmgdom Coal 

Even rf the pnce of domeshc coal may be sl~ghtly hgher than exlshng world market pnce, UK coal 1s the most 
compemve produced m the EU More than 40 % of domeshc electnclty IS st111 produced fiom coal, and aslde fiom a d  
granted m the M e w o r k  of the ECSC rules (the lowest m the EU) no support mechamsm 1s envisaged. 





OVERVIEW 

I. OVERVIEW 
11. CRITERIA TO EVALUATE NEW GENERATION 

111. DECISION-MAKING CRITERIA, APPEALS 
IV. NEW CAPACITY FORECASTS 
V. DIRECT ACCESS FOR ELIGIBLE CUSTOMERS 

VI. ANTI-COMPETITIVE EFFECT OF LONG TERM 
CONTRACTS 

VII. FUNCTIONAL SEPARATION OF TRANSMISSION 
VIII. PATH FORWARD FOR CENTREL MEMBERS 
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I. OVERVIEW 

SOMEPROGRESSTOWARDHARMONIZATIONIN 
CENTREL COUNTRIES 
w Basic Energy Laws Drafted or Implemented 
D Emerging Competitive Procurement of New 

Generation Capacity 
B Disaggregation Incomplete, But Has Increased 

Over Time 

COMPARE EU CRITERIA WITH CENTREL 
MEMBER PROCEDURES 

SIGNIFICANT REMAINING ISSUES 

USAID - BECHTEL 
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11. CRITERIA TO EVALUATE PROPOSALS 
FOR NEW GENERATION 

EU REQUIREMENT 

H Authorization or Tender Procedure 

>> Objective Criteria 

L CZECH REPUBLIC 
>> ACT 222 Does Not Provide Specific Criteria 

>> Does CEZ Need To Obtain Government Approval 
To Acquire New Capacity? 

USAID - BECHTEL t 



11. CRITERIA TO EVALUATE PROPOSALS 
FOR NEW GENERATION 

- - HUNGARY 
B MVM Now Obtains New Capacity Through Tender 

Process 
N Detailed Bid Process and Requirements 
w Role of H E 0  

m POLAND 
N ERA Licenses All Participants In Energy Sector 
M Secondary Legislation A Priority 

USAID - BECHTEL 



11. CRITERIA TO EVALUATE PROPOSALS 
FOR NEW GENERATION 

SLOVAKIA 

N Ministry of Economy Proposed New Energy 
Act To Govern Licensing 

>> Specific Provisions Dealing With New 
Capacity? 

USAID - BECHTEL 



111. DECISION-MAKING CRITERIA, APPEALS 

EU REQUIREMENT 
H Decision-Maker Must Set Forth Reasons For 

Refusals, Appeal Rights 
H Tender Procedure Must Be Managed By Entity 

Not Engaged in Transmission, Distribution or 
Generation 

L CZECH REPUBLIC 
P ACT 222 Does Not Specify Procedures For 

Approval or Appeal 
N Amendment To Act or Secondary Legislation? 

USAID - BECHTEL 



111. DECISION-MAKING CRITERIA, APPEALS 

- - HUNGARY 
H Limited Provisions on Approvals in Act 
N Enforcement Decree, Other Regulations 
B Specified Appeal Procedures 
)> Dunaferr - DCdasz Example 

m POLAND 
H ERA Licenses All Sector Participants 
B Limited Criteria to Date 
B All ERA Decisions Appealable 

e SLOVAKIA 
P Proposed Legislation? 

8 
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IV. NEW CAPACITY FORECASTS 

EU REQUIREMENT 
>> If Tenders, Forecasts Based On Open, Public 

Procedures, No Less Than Every Two Years 

L CZECH REPUBLIC 
>> Ministry Data Gathering 
>> Access - - HUNGARY 
>) MVM and Ministry of Industry and Trade Forecast 

Demand 
>> Forecasts Submitted To Parliament Every Two Years 
>> Operational Code, Establishment Plan 

9 
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IV. NEW CAPACITY FORECASTS 

POLAND 

D PSE and Distribution Companies Forecast 
Demand 

H Subject to Review by ERA 

pr SLOVAKIA 

H Proposed Legislation? 

USAID - BECHTEL 
% 
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V. DIRECT ACCESS FOR ELIGIBLE CUSTOMERS 

EU REQUIREMENT 
N Negotiated Access or Single Buyer 
>> Phased Opening of Markets Over 6 Years 
>> Must Include All Consumers Over 100 GWh 

L CZECH REPUBLIC 
>> ACT 222 Does Not Provide For Direct Access 
>> Potential Legislative Change 
>> Market Operates, Notwithstanding 
>> Example of Subtransmission Sales 

11 
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V. DIRECT ACCESS FOR ELIGIBLE CUSTOMERS 

B - HUNGARY 
N Electricity Act Permits H E 0  to License Direct Supply 

For Certain Consumers 
>> Dunaferr, Csepel 

m POLAND 
N Energy Law Expressly Provides For Direct Access 
>) Phased Access 8 Years 
>> Large Customers First 
>) Limited to Domestic Suppliers 

m SLOVAKIA 
M Draft Law Silent? 

USAID - BECHTEL 



VI. ANTI-COMPETITIVE EFFECT OF' LONG 
TERM CONTRACTS 

EU REQUIREMENT (Treaty of Rome) 
>> Interpreted to Prohibit Contracts Restraining 

Competition 

WITHIN CENTREL, MANY LONG TERM 
CONTRACTS BETWEEN GENERATORS AND 
DISTRIBUTORS 

CZECH REPUBLIC 
H Long Term Contracts Between CEZ and Distributors 

USAID - BECHTEL 



VI. ANTI-COMPETITIVE EFFECT OF LONG 
TERM CONTRACTS 

- - HUNGARY 
D Generators Have Long Term Contracts With MVM 
D MVM Has Long Term Contracts With Distributors 

m POLAND 
H Long Term Contracts Among Sector Participants 

SLOVAKIA 
M SE Contracts with Distributors Renewed Annually 

USAID - BECHTEL 



VI. ANTI-COMPETITIVE EFFECT OF LONG 
TERM CONTRACTS 

- - - -- - -- 

a LONG TERM CONTRACTS MAY 
H In hibit Competition 
H Limit Customer Choice 
D Inflate Prices 

BUT, GOVERNMENT INTERFERENCE WITH EXISTING 
CONTRACTS COULD 
N Frustrate Investor Expectations 
H Chill Privatization 
w Limit Capital Flows 

ISSUE NOT UNIQUE TO CENTREL 
H United States - High Priced IPP Contracts 15 
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VII. FUNCTIONAL SEPARATION OF 
TRANSMISSION 

EU REQUIREMENT 
H Functional Separation of Transmission From 

Generation and Distribution; Disaggregation 
Preferred, Not Required 

L CZECH REPUBLIC 
H CEZ Controls Transmission and 75% of Generation 

Capacity 
H ACT 222 Does Not Require CEZ To Operate 

Transmission System Independently 

USAID - BECHTEL 
2 
b 
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VII. FUNCTIONAL SEPARATION OF 
TRANSMISSION 

- - HUNGARY 
D Partial Disaggregation During Privatization, 

Generators And Distributors 
N MVM Transmission and Generation Functions Not 

Functionally Separate 
D MVM Owns Certain Generation 
v Distribution Companies Own Limited Generation 
P Reaggregation Through Acquisitions 

USAID - BECHTEL 



VII. FUNCTIONAL SEPARATION OF 
TRANSMISSION 

m POLAND 
N Sector Largely Disaggregated 
D PSE - Transmission 
H 33 Distribution Companies 
>> 34 Generation Companies 

SLOVAKIA 
>> SE Dominant Participant 
D SE Controls Transmission Grid, 86% of Generation 

Capacity 
>> Regional Distribution Companies Also Own 

Generation 
18 
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VIII. PATH FORWARD FOR CENTREL MEMBERS 

IDENTIFY ACTUAL HARMONIZATION 
N Generation Competition Through Self-Generation 
N Generation Competition Through Limited Direct 

Access 
N Tenders 

IDENTIFY AREAS OF NON-COMPLIANCE 

NEW CAPACITY TENDERS INTERIM BRIDGE TO 
DIRECT ACCESS 

DIRECT ACCESS VERY LIMITED 

USAID - BECHTEL 



VIII. PATH FORWARD FOR CENTREL MEMBERS 

FURTHER FUNCTIONAL SEPARATION OR 
DISAGGREGATION REQUIRED 

BASIC ENERGY LAWS NEED TO BE 
SUPPLEMENTED 

SECONDARY LEGISLATION MUST BE 
IMPLEMENTED 
D Decision Criteria 
H Administrative Procedures 
H Appeals 

USAID - BECHTEL 
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C. You can try and promote innovative 
solutions to participate in the market 

1. Low income buyers cooperatives 

2. You can conduct an auction for the 
right to be the supplier of last 
resort 

Karl A McDermott, Comm~ssloner, Ill~nols Commerce Commlsslon 





E. Promotion o f  energy efficiency 

1. The first thing you can do to promote energy efficiency is 
price your electricity at cost. 

a. subsidized energy prices distort customer choices 
regarding efficient technology adoption. 

2. Create low income and energy efficiency audit plans with 
rebates or discounts on energy efficient appliances, 
weatherization and other programs. 

a. These could be financed directly through a 
government subsidy. If you try and finance this 
through electric rates, you'll distort prices and 
defeat the purpose of the program. 

Karl A McDermott, Commlssloner, Illinois Commerce Commlss~on 



I?. Environmental compliance 

1. This is a cost of doing business that should be 
flowed through in the price of electricity. 

a. adopt cap and trade programs 
b. gradual phase-in of meeting standards to 

avoid flash cut - plant shut downs 

Karl A McDennott, Comm~ss loner, Illmo~s Commerce Comm~sslon 



Roundtable Sessiton 

ATTRACTION OF CAPITAL: 
Necessary Conditions to Attract Foreign Private 

Investment in the Power Sector in a 
~ombktitive Global Capital Market 

Michael T. Hogan 
Senior Vice President, InterGen Ltd., London 



Goals of the CENTRE1 countries? 

Reduce government spending andor rase money for central treasury? 
Improve economic efficiency of the seotor? 

Lower prices to consurnen (or avert drastic increases m pnces to 
consumers)? 
Improve quality of servlce to mhsurners? 
Satisfy condibons for entry to the EU? 
Improve environmental performance of sector? 
Retarn access to sector as instrument I I for indirect taxatron? 
Retain access to sector as ~nstrument for industrial and/or 
envwonmental policy? 



- 
8 @ 

Ranking of goals drives type of 
investors, targets for investment 

+ Types of investors 
- large lnst itut~onal ~nvestors (domestic andor international) 
- domest~c small investors 
- multl-national utr lity investors 
- entrepreneurial developers 

+ Targets for investment 
- distribut~on 
- transml~sioa 

I I 

- supply 
- generation 
- various comblnat~ons of the above 

- vertically integrated, monopoly "smgle buyer" 
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Do European Power Markets Have 

Surplus Capacity? 

Martin 0. G~esen 

and 

Mark Somerset 

International Generatmg Company Limited, 

(((Inter Gd' ) , 

London 



L d e s  and Gentlemen, 

thank you for attcndlng a session dealmg wth a topic vhch for many of us m y  appear to be 

deprcssrng "surplus capacity" Let me begm wth the good news 

There really IS no such ttung as surplus a p a c ~ t y  m an open market. 

Surplus Capaclty of Shoe Shops Qtllte a few of us m t h ~ ~  raom have probably at one umt or 

another wallred along a Igh  street m one of Europe's major cats and wondered about the 

surpnsxngly largc number of shoe shops There IS mp1y no way m whch all thest shocs d l  ever 

6nd enough feet to wear them Europe - and 1 suspect the rest of the developed world as well - has 

a great problem wth overcapaaty of shoe shops And what do people do3 Thcy open yet more 

shops' The '?rlauon of Shopkeepers" has gone madl 

Surplus Capacrty m B d s h  Power Gcnemhon When loolung at the power gcnuat~on mdustry, 

thts vlew of thc Bntlsh 1s strongly confirmed In 1989 Brim had a peak power requlremcnt of 

about 48,000 MW and an Installed gencmon q a a t y  of 68,000 MW 20,000 hfW of 

overcapacity' Even rf one assumes an opemng margtn of 25% over peak rcquuements, there were 

snll 8,000 MW of mrplus capacity Bur what do the B n u  do' Over the last 6 yes ,  they have 

~nstalled another 15,000 MW of new gcncratlon capacity Fortunately, the) also r e d  12,000 MW 

of exlstmg capac~ty, but sull, surplus capacrty grew What happens next' Compmcs w h  as 

InterGen mth I ~ S  750 MW Rocksavage project carmng on-line UI 1997, udate a "second dash for 

gas" and are on a very fast track to operate yet more g t l l m o n  

What about Europe" Pracbcally, all countrlcs m Rrestem Europe - and probablv even more so m 

Eastern Europe - have a "'tcchcal surplus*' of power gentratlon capacrry One look at the 

follovmg Chan (Chart 1) shows that mtal1cd capac* cxcetds peak demand by no less than 26 % 

m all EU markets and by more than 60 % m 6 out of 12 West European countries 



I 

.Peak Demand 

Chart 1 
Surplus Caprerty m EU Pewor Generation 

Even ~f one were to assume thm a r m e  margln of 15 % of peak demand is requred - an 

assumpuon h c h  seems much too hlgh m vlew of the excellent mtercomecbon of the European 

gnd - a substantral "tebcal" surplus appears to exist m all these wunttres Many poky makers ~n 

Europe look at ttus "ttchcal surplus" - the excess of mstalled capacity over peak rcqmrnents 

and conclude that t h ~  is a reason why very kttie new p o w  gentxatzon cqacrty w111 be bwlt ln 

Europe over the next decade aad why none should be bullt What I would hke to demonstrate to 

you m the remiunder of tEus talk u that ths "techrucal overcapacity" becomes an entlrely micvant 

concept when markets for elcdciry and fuel are k W d  My company - InterGcn, an a l l a t e  

of Bechtel - beheves that subsfanbal new gtnerabon capacity is needed m Europe and that we arr in 

an excellent posibon to develop, bdd, own and operate it 

Return to the Bnhh Example - The F ~ n t  Dash for Gas Let us have another look at what reallv 

happened m the UK after 1989, the year m w h ~ h  Margaret Thatcha lbtrallzod and pnntmd the 

electricity ~ndustry When prmously you had the Central Electnc~ty GcneraQng Board ("CEGB"') 
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which matched demand u?th supply, you now had generators @Nnenly Nabonsl Power and 

PowerGcn) sebng to wona l  clcmc~ty companies and lndustnal customers vla the Electnc~ty 

Pool and the Naboaal Gnd Company The generators were scrambllry to lower thtlr costs by 

shtdcbng employees and shuthng down power m o n s  The RECs were compthng for customers 

by lowcnng thm power purchas111g casts Ctcncrally they bought from the cxlstmg gentraton, but 

they purchased part of theu requrernmts from new built IPPs, such as ENRON's 1850 MW 

Teeade dcvelopments The ~mportant questions for generators, IPPs and RECS alxke was not 

whether there was a "techcal surplus" of genera- capacity, but whether power could be 

generated more cheaply from we source than another - from coal or h m  W, h m  emsung 

capacity or new-bu~lt - and whether such power could be sold to customers In Bn- two sets of 

cucumstaaccs led to the ovcrwhelrmng rush to bmld new gas-fired c o m b d  cycle plants 

("CCGTs") 

(1) the gas miustry was in a process of Ilbcralization also, and more and more North Sea Gas was 

~ c o v e r c d ,  acto~dzngly, gas pnces stab- and started fallmg 

(2) Bnmh coal-fined power stattons had not yet been equppcd wth FGD, but would need h s  m 

the future Comspondmgly, even rmstmg capacity would clearly requue addoonal cap~tal 

e x p d n a t  At the end, the balance of future costs of upgradmg and opuatrng ndsdng coal 

fired power stahons a g m t  neu-bullt CCGTs was resolved in favor of the CCGTs and about 

10,000 MW of new base-load gcneratmg capac~ty were added in the "first dash for gasn 

Mmwlule 11,000 MW of coal-fired capaclty was shut down 

The Second Dash for Gas Havmg mdulged m h s  ' Y & q  fitny", a c m n  degree of calm 

ensued A fnv of the last CCGT pro~ects were aught m a clunak of decllluag appebte for yet more 

base-load c-ty, and yet, No's Humber I project &d eventually close, Bntrsh Gas and Scothsh 

Hydro closcd 750 MW at Scabank and InterCkn sponsored a new 750 MW CCGT at Runcdm, 

sellmg power to ICI, Scbttlsh Hydro Elactnc and r e m m g  a mall amount of merchant capaclty 

S u e  then, more projects have closed - Destcc wth rts 011-fired Indm Queens project wth 260 

MW, AES m Barry wrth a 230 MW CCGT, and the IVO consomum wth it 500 MW Humber 11 

CCGT And no end is m sight ENRON has announced ~ t s  800 MW Sutton Bndge project, BP and 

Entergy have announced thur 1000 MW Saltend project and - once agam - IntcrGen ~s m the final 

stages of pemuthng its 800 MW Spaldmg project - and this xs only a sample 



-kl-roW-b-pPc'P9 

But the market for these pro~ects is changmg where tllltlally prolccts such as ENRON's Teende or 

Scothsb Hydro's Keadby warn selkng base-load power mder 6mr 15 year sales and purchase 

agreements, them are now projects m a vancty of market segments some arc designed for rmd- 

mmt gcnerauon (e g Rocksavage), some sell peaEang and other ancillary s m c e s  to the National 

Ond (e g hdnn Queens), some sell tolling capacity to gas supphers (e g H u m k  II) T t h d  

surplus then may be, but market players arc obvmusly ~dent&ng segments m tht market where 

nmr capacity can be added or can replace existug capacity 

Capacw lo Llberabcd Markets In the h~ghly developed market ewnormea of western Europe 

wth relamely slow growth rates m elcctrlc~ty consurnrnon and its large stack of emstrng 

generation mfiastructun, thm wrll practically always be a techntcal surplus of genmtion capacity 

But m a 11- market when players are ficc to identify and nrplo~t all oppomrmaes, there may 

sell be many segments where new capacity can economically replace emstmg capBc1ty 

Ccmpehhveness m such segments could be based on 

technolo~cal advantages, e g the very hgh &~iency of modern gas-fhd combmedcycle 

'=%, 

opaabng cost advantages, t g the 40 or less people required to operate a modem 1000 MW 

CCGT, as opposed to the 120 people or more rquvcd to operate a s~mlarlq stzad d - f i r e d  

plant, 

fuei purchmng cost advantages, where, for exmple, rhe del~vaed cost of gas m the C ?  can 

sometlrncs be beiow the delivered cost of coal (not t a b  rn amunt the &iciency advantages 

of gas-fucd CCGTs), 

battr load-follomg charactenmcs of gas turbines, a l l o w  seasonal and daily cycllng 

r enwonmental advantages, such as result h m  opcrahon of CCGTs and, partlalady, large scale 

cogeneration plants as opposed to tmdmonal coal-hrcd plants, even If eqwppd wrth FGD 

s~t~ng advantages resulting h m  smaller sue, less noise and lower c w h g  water req~ancnts, 

and allowng CCGTs or cogeneranon plants to bc bult near load centers where tradifional coal 

fired plants had to be bullt near mnas or port faci1it1es 

'Ihac are probably m y  more factors 10 be taken mto account All of h s  is not to argue that there 

mll never be new coal-fired or perhaps even nuclear capacity bulk sn Europe AU d tells me is that 
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technologcal changes, changes m fuel supply and even pollncal changes can and wdl  mtmally 

change the economcs of power genexabon. In a lrbdlzed market, these changes are drrcctiy 

perceived by many players m the mdustrj, and some or all of them wll t ada te  these changes lnto 

closure of older faclhtia and c o ~ o n  of new facknes 

There can of course bc sltuatlons where for one reason or another there IS mp1y no appartuIllty to 

replace existmg capacrty, either because there a so much capactty wth vay low margtnal 

production costs (e g nuclear capac~ty) or because access to compttltavc fuels rs consnamed Even 

S F r m  wrre to fully liberairze 11s power gencrabon mdustcy, lt may be d~fficult or impossible for 

new-bult base-load CCGT to compete agm ewstmg nuclear wpaaty, particularly tf the 

economics of dccomrmss~omg are msted such that deprecmon 1s effectrvely a ncgatlve number, 

wth capacity One wondcrs why EDF IS reslang li'beralmon But perhaps EDF h done rts ( i f l  has found out that overcapac~ty tn baseload generation docs not mean thar there 1s no 

mom for new c o g c n ~ o n ,  md-ment or pealrmg capwaty 

Smlarly m Italy or Spaq monopoly control over gas supphs may contmue to keep gas pnces 

above comparable market bvels and may therefore c o n m u  a ddt to gas-fired gcncmon whch 

would othmsc occur But even &e b ~ g  gas monopolies are begmnmg to crack - as seen ~n 

Gmnany or Holland - and market forces wll open the way for new capacity 

Potenad for New-Bnllt Capaclty la Europe I thmk lt xs perhaps amc to have a look at some of 

the key Empean power markets to see whm new capacity rs most lrkely to be bmlt It seems to 

me that there arc three key factors dncrmamg the probablLty of new genmon capacity addmons 

An Europe 

! O~enness of the market, 1 e arc there physlcal or ragulatory bamcrs which would prevent a 

potcn~al gcneraror fiom scllmg to a potmtaal purchaser even if the two could agra on pees and 

otha terms of such a sale Cn Germany, for example, uncertamty rcgardmg aansrmsslon access 

at reasode  cost and aviulabllzry of ancillary semces at reasonable cost wuld a l l  prove to be 

cnbcal bamcrs to an open h a .  

2 bvrulab~lltv of fuel suml~es on globally or at least regionally cornpatwe tams For a large 

vanetv of m o m ,  rhe new technology of choice m Europe w11 contmut to be gas-fired CCGTs 

Where gas 1s not avalable on compeuuvc terms (and h s  1.11cludcs pnce mdexes mtable for 

power gencmbon), for example m Italy, capactty replacement or addtlons wll be held back 



3 Ex~skace of Pe-fion cmac~tv wth lowmarrrrnal costs In Ftanct, hydro and nuclear together 

account for almost 90% of total generatton It vvll1 be very -cult or ~mpossible to replace 

existing nuclear capacity with new CCGT capacity, except m certam narrow mazket scgmcnts 

However, m Gumany or Spam, for exampplc, there IS st111 a very substantla1 d of rclat~vely 

small, cod-fired mts of 150 MW or less capactty wth hgh fuel costs due to rnland locations 

and very high persomel costs I know fachitres m Gumaay whch employ more than 600 people 

to operate less than 600 MW of generanon capac1Q 

Anybody who wants to compete m the more hbetal energy markets of Europe m the future u~ll 

need to compare o p p o m h e s  and threats wth reference to these - and probably many other - 
factors I thought I mght show you m very gencral terms whtn we see major opportmt~cs 

Table 1 shows some of our COZK:~USIO~S, even though they an obv~ously hghly quahmve and 

qu1tc often guesswo* 



No wonder that the UK is popular wth mdcpendent power pmduccrs, Germany, S p m  and Italy are 

at least worth a second look, and France u a kmd of "no go" zone 

Table 1 

Opaartunities for -apacrtv Re~laccment I Addltmn in EU Coun- 

A Shortage of Ecoaom~c Generating Capacrty Rather than hsving "surplus capacity", I would 

argue that there an markets m Europe such as Gmnany, Spam and Italy w h m  there IS an acme 

shortage of capac~ty - not a shortage of installed capacity, but a shortage of economrcally efficient 

capacity These are markets where producaon wsts of tm&tronaI cod or oil fired fachtm are 
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much lugher than m the UK, because of hgha staffing Icvels, higher employment costs and tugher 

costs of fuel than In the UK Cofiespon~ly,  the mge of capacity whch could potmtmlly bc 

rep lad  IS much greater than m the UK. The fact tfiar tlus has e ~ t h a  not bappencd at all - yet - or 
has happened oniy spora&cally has nothrng to do wth overcapacity, but dl to do wth regulatory 

barners and monopohzed markets m bath gas and in elwkaclty 

Thls 1s a situabon where everyone - except the enkenched u a l i t l t s  managements - loses 

retrul pnces can be kept artificially h~gh, 

~ntffic~ent and polluang generatug capacit~cs are operated longer than t h y  should be, and 

the rare of mtroducuon and development of new technologes and optratrng methods 1s 

retarded 

Even employment levels cannot be maultamed th~s way lo thc long ruu - Gcmany's 4 5 mxlllon 

unemployed paylag some of the hghest tlectncity pnces m the world bear wtness to thrs 

Just to cucle back to the bcg~nmg of my talk, I want to tell you the true story of the now warld- 

famous Itallan shotdes~gner Salvatore Ferregamo He was born m 1898 in the Southern Itattm 

town of Bornto, near Naples Even as a c u d ,  Fenfcgamo had wanted to become a shoe-maker 

However, lm parents knew that cobblers were among the poorest people m the country md 

therefore forbld lam to even thdc of bewmmg a cobbler Form~ely, I?c~lcgamo was an 

adventurous spmt He emigrated to the U ~ t e d  States at the age of 16 and became the shoe dcslgner 

for Hollywood's stars At the age of 29 he returned to Florence and opened the first large scale 

prodwon hdity for hand-made shoes m Italy, emplopg 60 shoe-makers In spite of the 

'techcal surplus" of cobbhg capacaty, Fcncgamo had the dtlvc and the opportututy of turmng ha 

personal destgn and markctq sMls mto fame and brWle, m spltc of a crowded market 

I smcerely hope that European electricity cansutncrs and producers will have the same opprtmty 

When European power markets arc libtralrzed, "surplus capacity" wll -pear, not ttcbcally, 

but economcally, new opportunrbes d l  be created and genme cast s a w s  wdl bc rcaltzed m tbe 

economj - for the btncfit of all 
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BASIC IDEA OF THE ELECTRICITY LAW 
Operatloual model of the electricity system 

Operational Regulattons, Bus~ness Conduct 
r Rule 

Busrness Conduct 
Rdes 



ELECTRICITY SUPPLY 
(different poss~blirties) 

PRODUCTION TRANSMISSION DISTRIBUTION CONSUMERS 
+ SUPPLY 

Self produbon 

I 
I 

New suppher 

I 
I (Approved by Ihstnbution Co, 

I Hunganan Energy OfXice) 

Dlrect supply 

(Approved by Hunganan Energy Office) 



SITUATION IN WHICH GOVERNMENT 
DECIDED TO PRlVATlSE ENERGY 
INDUSTRY: 

HIGH DEBT SERVICE OF HUNGARY 

PROCESS IMPLEMENT MARKET ECONOMY 

OLD POWER PLANTS, DISTRIBUTION NETWORK 
- INVESTMENT NEED 

NEED FOR NEW CAPACITY 

OBJECTIVES OF THE GOVERNMENT: 

IMPLEMENT MARKET CONDITONS INTO 
ENERGY INDUSTRY 

REDUCE RESPONSIBILITIES OF GOVERNMENT 

INVITE FOREIGN CAPITAL TO HUNGARY 

INCOME FOR THE BUDGET OF GOVERNMENT 

INCREASE EFFICIENCY, ENVIRONMENTAL 
PROTECTION OF ENERGY INDUSTRY 

FOLLOW INTERNATIONAL TREND (MORE 
COMPETITION IN ENERGY INDUSTRY) 



Ill .  Privatisation Process 

Data Rooms available O C ~  1 8-NOV 29 

Aug 28 Oct 16 Nov3 Nov6-14 Nov 22 Nov 24 Nov 30 Dec 6 Dec 8 Dec 22 

Signing PSA 

* 
* 

P~ck up tnfo Meetings on F~nal version Announce Closlng 
memorandum PSA PSA Awardees 

Commencement 
of Tender 

B~ds  Due 

- 

-I = - 
Prequal~ficatron Comment on 

PSA 
Final comments 

on PSA 



Offered Shares in I995 

MVM Rt Offered shares Others r[ APV Rt O {Direct 6r indirect) 

C 
(state) 

6 regional dlstr~bution 
Supply companies 

75,8% Generatton Co 



Offered Assets in 1995 
(nom~nal value at 31st December 1995 of shares offered (@ HUF 130 USDI 00) 

total 1898 M USD) 

GeneraQon Co 

6 reg~onal drstr~but~on 
Supply companies 

L~gnlte fired (800 MW) 

GeneraQon Co 

1920 M USD 1839 M USD 

I 
Leaend MVM Rt Offered assets Others APV R t  O (Direct & ~ndlrect) (State) 



Sold Assets in 1995 

(Total Income 1 -3 bn USD 1 I 8% of average norn~nal value 
at 31st December 1995 of shares sold) 

MVM Rt 1-1 Offered, New Pnvat  lea APV ~t 
not sold assets owner (State) 

(Dlrect & Indirect) 

Generabon Co 

6 regional d~str~but~on 
Suppiy companies 

Generatron Co 
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1995 1996 1997 
AMENDMENT 0 OPERATIONAL LICENSE 22 8 

AMENDMENT OF ESTABLISHMENT LICENSE 5 

APPROVAL OF OPERATIONAL CODE 1 

APPROVAL OF BUSINESS CONDUCT RULES 1 +8 

AMENDMENT OF OPERATIONAL CODE 1 1 

ISSUED GUIDELINES 1 
- INFORMATION ON OUTAGES 18 
- SURVEY OF CONSUMER SATISFACTION 6 
- CONTENTS OF THE FEASIBILITY STUDIES 1 
- CONTROL OF THE BUSINESS PLAN 1 

ORDER OF RESTRICTION 
- SETTING 1 
- AMENDING 3 



LESSONS TO BE LEARNED 
IN THE LICENSING PROCEDURE 

PREPARE LEVEL PLAYFIELD FOR EACH LI- 
CENSEE HOLDERS 

USE LAWYERS 

TAKE CARE ON; 
** CONSUMER CONFIDENCE 
** INVESTOR CONFIDENCE 
** STABILITY, CONTINUITY AND PREDICTABIL- 

ITY IN DECISIONS 
** FAIRNESS 
em PUBLIC RESPONSIBILITY FOR ACTIONS 

CLEAR REQUIREMENTS (CONDITIONS) - FIT TO 
MEDIUM TERM GOALS (+GIVE EXTENSION, 
POSTPONED DEADLINES) 



LESSONS TO BE LEARNED 
IN THE LICENSING PROCEDURE 

CONSULT 
** OTHER REGULATORY BODIES ON METH- 

ODS OF REGULATION 
*e LICENSE HOLDERS ON REALITY 
*a CUSTOMERS ON THEIR EXPECTATION 

CLEAR RESPONSlBlLtTlES (GIVE FREEDOM 
FOR LICENSE HOLDERS) 

USE ADVISORS FAMILIAR WITH THE ELEC- 
TRICITY SYSTEM, INTERNATIONAL MARKET, 
TENDENCIES 



POTENTIAL FIELD OF LICENSING RELATED 
CO-OPERATION 

MODEL QUESTIONS 

CONTENT OF LICENSES 

LICENSING PROCEDURES 

HOW TO MEASURE THE LEVEL OF SUPPLY 

COMPLIANCE MONITORING 
(REQUIRES DATA, INFORMATION + ANALYSIS) 



I 
CENTREL REGIONAL ROUNDTABLE FORUM 

I 
I 

PRAGUE, JANUARY 20022,1998 

I HUNGARY'S EXPERIENCE WITH 

I COMPETITION 

I CAPACITY TENDERS 



STRUCTURE OF HUNGARIART ELECTRIC POWER 
INDUSTRY 

HUSGARLAS POWER CO;;MPAi\'IEIS LTD* (MVM RT*) 

- SIXGLE BUYER 
- OWSER OF TRANSAMISSIOX GRID 
- OWSER OF GRID OPERATING CO. (OVIT) 
- OWXER OF PAKS NUCLEAR POWER PLAXT CO. 

6 DISTRIBUTIOX COMPASIES 

- REGIOSAL MOSOPOLIES OS 120 KV ASD BELOW 

7 PRIVATE GESERATISG COMPASIES 

- IPPs 
- LOSGTERM CAPACITY ASD ESERGY PURCHASE 

COSTRACTS WITH .WAM RT* 

SEVERAL SAMALL IPPs 

- COGEXERATIOX 
- REXEWABLES 
- ISDUSTRIAL POWER PLAXTS 
- COSTRACTED EITHER BY ,WLM RT. OR BY DISTRIBUTIOS 

CO-s 



REGULATION 

HUXGARIAN ENERGY OFFICE (MEH) 

- LICENCES FOR OPERATION AKD/OR BLILDIKG OF 
CAPACITIES 

- SETTING PRICES OF BOTH POWER AlYD ENERGY 
- WHOLESALE 
- RETAIL 

MIXISTRY FOR IXDCSTRY, TRADE AXD TOURISAM 
MIXISTRY FOR E~WIROSIMEKTAL PROTECTIOS 

MUSICIPALITIES 

OFFICE FOR COMPETITIOX IX EC0SO.W 

CEATREL REGIOhAL ROLWDTABLE FORUM 
PRAGLJ'E, JAAUARY 20-22,1998 
ZOLTAT IMA,AYI, lMVlM RT 



IXVITING TENDERS FOR BUILDING NEW CAPACITIES 

WHY W I M  RT.3 

- SIXGLE BUYER WITH OBLIGATIOK TO SERVE OK GRID 

- LOKGTERiM CAPACITY PLAXXING 
- ROLLING PLAX 
- ACCEPTED BY PARILIAMEST 

- DE,MkYD EST1,MATIOX 
- CAPACITY MASAGEIMEXT 
- PRIMARY ESERGY SOURCES 
- EhXIROKAMESTAL ISSUES 

CE\ TREL REGIOYAL ROUYDTABLE FORtM 
PRAGLT, JA\LARY 20-22,1998 

TlH.A\YI, LMVM RT 



TWO SEPARATE TWO-PHASE TESDERS 

1 • - XEW CAPACITIES BETWEEN 20-200 ;MW BY 2001-03 
- RETROFIT - 3 YEAR'S LONGER LIFE-TIME OR 

- 10 % IKCREASE OF CAPACITY 

3 
d m  - NEW CAPACITIES MORE THAS 200 M W  EACH BY 2005 

- SO KATURAL GAS! 

1ST PHASE: TECHSICAL PART 

SEGOTLATIOSS WITH -MV,M RTw 

ZSD PHASE. UPDATED TECHSICAL PART + BUSISESS ISFO 

CE\TREL REGIO\ AL ROLXDTABLE FORUM 
PRAGC'E, JA\LARY 20-22,1998 
ZOLTA\ TIEK\YI, MVM RT 



- ENTERPRISES LOCATED IRT HUNGARY 

- HAVING PRELIMINARY OR FINAL LICEKCE TO BUILD 
POWER PLANT OR 

- GE?iERATIOS/DISTRIBCTIOS COOS 

- ENTERPRISES, THE MAJOR OWKERS OF WHICH ARE 

- EXPERIENCED IK MANAGING, BUILDIXG, 
MASUFACTURING SIlMILAR POWER GEKERATISG USIT(S) 
(CAPACITY, FUEL, TYPE) 

- ABLE TO FIR'ASCE SUCH PROJECT (OWS CAPITAL) 



COMPETITORS SHOULD HAVE 

- PRELIiMSARY FEASIBILITY STVDY 

- PRELIIWNARY BUSINESS PLAN 

- AUDITOR'S REPORT 

- PRELImTARY STUDY ON Eh'ONiMENTAL IlMPACTS 

- STANDPOIKT OF COlMPETENT INSPECTORATE FOR 
EhlrIROKMEXTAL PROTECTIOK 

WISSERS 

CAS PRECOSTRACT W I M  RT. FOR PURCHASIWG THEIR 
CAPACITY AKD ESERGY PRODUCED I S  THE LOKG RUK. 

THIS IS SEEDED TO GET A LICESCE FR0.M MEH. 

ROUGELY 10 TIMES MORE TESDERS FOR 1ST PHASE. 

2hm PHASE: APRIL-MAY, 1998 







ound - Norway 

10 TWh 1 year; Installed capacity 27 GW 

generator, Statkraft 30 % 

y law (Jan 199 1) 

company, Statnett - system authority (Jan 1992) 

tariff (May 1992) 

ing exchange (Statnett Marked 1993, NordPool 1996) 

coordinates all foreign electricity trade 



Background - Sweden 

Demand 140 TWh / year; Installed 
hydro 50 %, nuclear 50 % 

dominant generator, Vattenfall AD 50 0< 

Grid company, Svenska Kraftnat (lY(92) { 
Electricity law & trading exchange r view 92 - 95) 'r: 
Modified law, SvK's system auth@ty (1995)) 

Nodal tariff on national grid (199k) 2 
New law - open networks, 1 I 

- joint trading exchange, w o o 1  N (1996) 





Backmound - Denmark 

Demand 35 TWh / year; Installed capacity 10 GW 
all conventional thermal I 

ELSAM 55 %, ELKRAFT 45 % 

Vertical integration until 1996 

Emphasis on energy and environment 
combined heat and power schemes 

wind power (about 375 MW) 

ELSAM split (Jan 97, separate grid compan 

New electricity law (Jan 1998) 

Open access > 100 GWh / year 

proposed May 1996, accepted by EU December 1997 





Nordic electricity deregulation 

Joint mWlet 



Svcn 

New Electricity Acts - common -features I<taftriut 

All networks open, nodal tariff 

* Gridco has system operating responsibility 
(not finalized in Finland) 

Network services separated from generation 
& sales 

Regulator supervises network tariffs 
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fi 9 Player perspective 

3 components for electricity 
- network access (tariff) - network company (monopoly - tariff) 

( 
- energy (foreseen kwh) - sales company (competition - 

/ 

negotiated price) 

( - balance power (unforeseen kwh) -Gridco (directly or 
indirectly) 

Free trade in energy (even internationally) 

Visible energy prices 
- via trading exchange (Nord Pool) 





Capach for import / exvort 
- physical (subscribed 98) 

Norway - Sweden 
* Free access but 

Sweden - Finland 
* No free access (until 99?) 

old priority 1800 - 2400 MW * Extra tariffi, (about 3 USD / MWh) 
agreements - 1500 MW 
(until 98) + - - 

1800 - 2400 (400) MW) 1700 (480) MW 

Sweden - Denmark 
* No free access 
* Extra tariff 11 

(about 10 USD / MWh t- 
- " - 13USDlMWh -+) 

I )  Compare: Spot przces (1997) about 7 - 50 USD / MWh 





Advantages of a common (Nordic) market 

Better functioning trading exchange 
- larger volume - better liquidity 
- more competitive- large players less dominant 

- representative prices 

Traditional advantages with interconnection 
- increased diversification 
- shared reserves, etc 



Thursday, January 22,1998 

10 30 AM--General D~scusslon of Key Issues 

T h ~ s  sesslon IS dlvlded into two panel d~scuss~ons, each taklng about one hour It is hoped that the panels can be composed as 
follows 

Panel #1 Panel #2 
racilitator Howard Menaker, Bechtel Facil~tator Russell Brown, Bechtel 
Pal t~c~pants Leszek Juchniewicz, Poland, ERO Part~c~pants Pave1 Brychta, Czech MoIT 

Gabor Szorenyi, Hungary, HE0 Andras Kacso, Hungary, MVM 
Dusan Slamka, Slovak~a, SE Peter Prochazka, Slovak MoE 
Er~k Schmidt 01 M~roslav Vrba, Czech CEZ Marek Zerka, Poland, PSE 

Please note that each panel has two regulatory representatives and two utility representat~ves, each from d~fferent countries It IS 

felt that two panels are better than one as this wlll prov~de the opportun~ty for more people to participate, thereby presenting more vlews 

Each participant will be asked to make a short presentation regarding the key issues considered most important to himself and h ~ s  
country, after which the sesslon will be opened to comments, suggest~ons, and questions from all other attendees If you w~sh, your 
plesentat~on can also include a critique of thls second roundtable, I e , what was useful, what was not useful, and what should be 
amplified further In the futule 

Included he~eln IS a prelimrnary list of key lssues developed from the first roundtable (held In Warsaw In Septembel 1997) and 
fiom thls second roundtable, at least so far T h ~ s  11st will be refined and finallzed at the end of the day on Wednesday, January 23 
Consequently, those of you on both panels ale requested to remaln at the end of todays sesslon to assist In refining the lssues 11st Then 
the key lssues wlll be div~ded up between the two panels for detalled d~scuss~on on Thursday, January 22 

The objective of these panel d~scuss~ons IS to address as many important lssues as possible whlle here In Prague as a bas~s for (1) 
add~t~onal presentat~ons and discussions at future roundtables, (2) ult~mately, when all roundtables are completed, the final~zat~on of a 
key lssues Ilstlng, and, (3) most hopefully, ult~mate resolut~on of as many lssues as posslbie or, at the least, a plan 01 a course of act~on to 
come to some sort of closuie on all unresolved lssues 



Page 2 

Prel~mlnaw L~stlng of Key Issues 

[As a rem~nder, the thrust of the next roundtable to be held m the sprlng w ~ l l  be Contracts and Management of Rlsk ] 

1 Issues to be resolved regarding EU harmonization on an individual and a regional (CENTREL) basis Is new or revised energy 
legislation a requirement? Is the exchange of lnformatton among CENTREL countries desirable during the preparation of new 
legislation? How could this be accomplished? 

2 The creation of competitive markets Plans and problems related to EU requirements for minimum competition first in February 
1999 and again in 2000 Sub-issues would include such things as elimination of cross subsidization, transparency and separation 

of costs, the creation of f a ~ r  and equitable minimum standards for licensing of enterprises, and the like 

3 Addittonal issues related to licensing such as ownership limits, affiliate limits, consumer minimum standards, authority/autonomy 
of economic regulator, etc 

4 Approach to the generation tendering process on individual or regional basis 

5 How to ensure non-discriminatory dispatch of generation 

6 Import and export within CENTREL, UCPTE, all of Europe, and non-member EU states 

7 Pricing of transmissiony distribution, and ancillary services Also, the need andlor deslre for a CENTREL IS0 

8 Possibility/desirability of a CENTREL "pool" Implications fol UCPTE membership Development of a spot market? 

9 Miscellaneous Stranded costs, social/public service obligations, etc 



The mtroductlon of compet~tion In the electnc~ty market is a complex process lnvolvlng the 
removal of a vanety of seermngly unconnected barners Strong hstonc, natural, cultural, 
socroeconomlc factors, etc are In play 

What were and are the man reasons for changes m the World 
to promote greater efficiency 
to attract new Investment 
to enhance secunty of supply 
to lower pnces 
to e11rmnate unacceptable pnce dfierences withn countnes 
to Improve performance of industry 

+ to rmprove quality of semce 
to enhance scope of semce 
to ehmtnate monopoly power 

+ to remove subsidmng and cross-subs~dmng 
+ to rase hnds for the state budget 
+ to promote compebtweness of Europe ~n the global world economy 

27~1s IS not a complete Zzst of rtems 

Requirements to ensure and protect secunty of supply, support the general economc Interest, 
and m many cases further requirements contnbutlng to the solut~on of social issues were and 
are present m our countnes 

Let me now, from my point of wew, touch key issues listed by Howard 

1 The energy leg~slat~on- 
Deputy Wmster Mr Tvrzruk mentroned on Tuesday morrung the prepared amendment 

of our Energy Act It wll be an unprovement of the current law, but t h s  amendment, focusing 
esp (or only 7) on regulatory Issues, does not solve harmonrzatron of Czech energy legslatlon 
wrth EU legslatlon 

What I feel as most rmportant Chanses must be dnven by a clear vlslon of the h r e ,  of the 
envisioned deslgn of the compebtive market m the Czech Republlc I am &ad that, so far, 
there exlsts no clear and acceptable vlslon in the Czech Repubhc 

2 EU requirements for rninlmum compet~tion 
Subs~Qes remowg - the newly appointed government announced that deregulation w111 

contmue, m the case of electnclty m two steps in ths  and next year, each tune over 40% It 1s a 
result of a shdly-shally pohcy m the past And the quest~on of soclal acceptance and pol~tical 
boostmg 1s back agan as a boomerang and unfortunateIy, m greater dunenslon 

Unbundhg - separanon of hnctions - generatron, transmsslon, dlstnbubon and 
tradmg- 1s not a target per se but a comer-stone of transparency whch, per se, ~nhib~ts cross- 
subsides and facllltates a f a r  competltlon It is not a tool for ,,dlwde and governcL purposes 



3 Issues rehted to l~mlts (such as ownershp, affihate, etc ) 
Well, I agree w~th  DG XW representative Mr Jones The first questlon must be ,,Why 

huts'' and the second question ,,Is it the best, least restnctlve way from the competltlon point 
of mew Markets don't love limts, constrams, restnctions 

Second part of ths  polnt No 3 is for me more interestmg - authonty and autonomy of 
regulator I am joyous of a slgnlficant shift of our regulator m the muustry orgmzatlon chart 
fiom the underground to light and nearness to the Mtmster But what IS essential 7 
Allow me to help myself wth an analog m football When players are foullng or ~mrnature, 
the referee must be present and visible But the game IS not very attractrve for the audence m 
th~s  case The game IS Feat ~f the referee is present but ~nv~sible And when players play wth 
endeavor, and f m  

4 New capaclty Issue 
If you remember our silent yesterday momng, when John asked us for response 

regardmg ths  Issue, you can guess, that thls process 1s not under full control m the Czech 
Republrc On the one side you can find that there are no sipficant restnctions for new comers, 
except common legal requirements for undertaiungs and also the~r ,,enwronmental behawor" 
On the other side, now only a contract wth  the network owner (not wth  final customers) can 
bnng the money back But it is a theme for a long discussron Let me select one Issue - secunty 
of supply We m CEZ feel very strongly that LOLP horror can come soon New capacities llke 
co-generatmg umts and their firm contracts directly with discos Increase demand for regulat~on 
and reserves dramatically 

5 How to ensure non-dlscrrminatory dlspatch ~n our conditions 
Only two alternatives are possible cost-based per umt, and for all, or bld-pnce based 

for all agarn Even ~f one company runs only one unit and another 50 Each mlx of cost and 
pnces IS a road to hell 

Let me slap polnt number 6 

7 and 8 CENTREL IS0 or Poolco 
Very bnefly a sood Idea in wrong Qme We feel absence of common wrll among 

CENTREL companies due to the absence of commonly shared dnvlng forces, combmed with 
the mternal problems of our countries and power industries But let's start wth  analysis of pros 
and cons, possib~littles and barners 

9 One example and quest~on 
Does suppressed utll~zat~on of desulphunsed units due to base load contracts wth  IPPs 

and/or Imports of cheap but uncleaned electnclty lead to stranded costs? I thlnk, in our case, 
Yes 
Let me close my short presentation wlfh CEZ hopes concemng the h r e  development of the 
electricity market In the Czech Republic and generally m Centrd Europe 

clear wslon and unambiguous rules, predlctable behavlor of regulator - a level playlng field 
and a competent referee 
on the other side, sanctions, f a  player breaks the rules - no tolerance for free nders 
pnnclple of reciproc~ty by opemg closed markets 
respect for ownershp - changes dnven by empty budget or the ,,drvide and govern" 
pnnc~ple are simple but don't solve the problem 
respect for nat~onal drfferences 
broad acceptance of all stakeholders 1s half way to success 



CENTREL REGIONAL ROUNDTABLE FORUM 
PI ague, ~ a n u a r ~  20 - 22,1998 

Trans-European Energy 
Networks development 

as the element of creation of 
competitive electricity markets 

in Europe 

PSE SA Polish Power Grrd Company 1 



CENTREL REGIONAL ROUNDTABLE FORUM 
Prague, January 20 - 22,1998 

Benefits of TENS initiative 

Improvement of the reliability of electricity supply and energy 
security 
Diversification of fuel sources 
Reduced dependence on dominant external suppliers of primary 
energy sources 
Development of competitive energy markets 
Limitation of isolation effects for less developed regions for enabling 
them the access to diversified sources of energy on competitive 
prices 

- increase of economic and social coherency 

PSE SA Pollsh Power Grid Company 5 





CENTREL REGIONAL ROUNDTABLE FORUM 
Prague, January 20 - 22,1998 

EU Priorities 
for TENS development 

connections with isolated energy networks 

improvement of networks interconnections within 
EU member countries 

improvement of internal connections within national 
energy networks 

construction of new- or improvement of existing 
energy networks connections with third countries 

PSE SA Polish Power Grid Company 7 



CENTREL REGIONAL ROUNDTABLE FORUM 
Prague, January 20 - 22,1998 

List of common interest projects ,,D" 

,,Development of power exchange interconnections with third countries in Europe 
and in the Mediterranean Region for improvement of reliability and supply 

security within EU" 

d2 Germany - Poland reinforcing of interconnections between power systems 
(modernisation of lines Mikulowa-Hagenwerder, and Neuenhagen-vierraden- 
- Krajnik) 

d l 4  Baltic Rmg. - Germany, Poland, Russia, Estonia, Latvia, Lithuania, Sweden, 
Finland, Denmark, Byelorussia 
Reinforcing and development of interconnections between power systems of 
these countries by lines and/or cables 
Decrsron of DC submarrne cable constructron connectrng Poland and Sweden have already 
been made as well as study related to the possrbrbty of AC connectron between Poland and 
Lrthuanza have been elaborated 

d l  6 UE, Byelorussia, Russia, Ukralne development of connection and back-to- 
back stations between extended UCPTE system and third countries systems 
in Europe. 

PSE SA Polish Power G I I ~  Company 8 



CENTREL REGIONAL ROUNDTABLE FORUM 
Prague, January 20 - 22,1998 

UE declaration 
related to creation of adequate conditions 

for TENs development 

promotion of technical Cooperation between operators 
responsible for management, monitoring and control of TENs 

promotion of Cooperation between UE member countries 
enabling procedures of construction permits obtaining 

possible financial support for common interest project 
within TENs budget 

PSE SA Pol~sh Power G r ~ d  Company 10 
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CENTREL REGIONAL ROUNDTABLE FORUM 
Prague, January 20 - 22,1998 

CENTREL 
Trading Partners 

Poland 
Germany, Austria, Switzerland, Czech Republic, Slovakia, 
Hungary 

Czech Republic 
Austria, Germany, Hungary, Slovakia, Poland 

Slovakia 
Czech Republic, Poland, Ukraine, Hungary 

Hungary 
Slovakia, Austria, Croatia, Yugoslavia, Romania, Ukraine 

PSE SA Polish Power Gr~d Company l 5  



CENTREL REGIONAL ROUNDTABLE FORUM 
P I  'lgue, ,Janual y 20 - 22, 1998 

TENS initiative 
Development of power exchange interconnections 

List ,,DM 

PSE SA Pol~sh Powet Gt id Company 9 



@ ANALYSE THE NECESSARY 
AND RATIONAL STEPS TO 
HARMONISE THE LEGAL 
FRAMEWORK 

WHAT WE REALISED AS 
NECESSARY STEPS TO START 
DEVELOPING AS SOON AS 
POSSIBLE 

AVOID - IF POSSIBLE - 
TRANSIENT ACTIVITIES WHICH 
COULD DESTROY THE FUTURE 
COMPETITION 



TRANSIENT STEPS: 

.@ TRANSMISSION PRICING 

a* M~NIMISE NEW INVESTMENT 
OVER THE ESTIMATED 
FUTURE EU MARKET PRICE .. MORE TRADE AMONG 
CENTREL 



PRACTICAL STEPS 

CALCULATE THE OVER - 
CAPACITY IN CENTREL 

COMPARE THE ADVANTAGES 
OF TRADE TO NEW 
INVESTMENT (IMPORT PRICE - 
NEW CAPACITY PRICE) 



IF THERE ARE ADVANTAGES; 

ASK GOVERNMENTS TO GIVE 
POLITICAL SIGNALS TO THE 
OTHER GOVERNMENTS 

CREATE TRANSPARENT 
TRANPORT PRICING METHOD 



February 4,1998 

Geir Ramleth Joins Uwi corn Board of Directors, Internet 
and Telecommun~cations Visionary Key to Extending 

Internet Forms Company Market Leadership Wi!! 

VICTORIA, BC-(BUSINESS WIRE) vla lndrvldual Inc - UWI Com -The lnternet Forms Company 
today announced the addltron of Gelr Ramleth, 39, to its Board of Drrectors 

Ramleth jolns the Board just a month afier presldlng over the sale of GENUITY, a Bechtel company he 
founded, to GTE lnternetworkrng (NYSE GTE) As Pres~dent and CEO, Ramleth grew GENUITY Into a 
major lnternet Servlce Provlder (ISP) wlth over 200 employees and a fully redundant backbone network 
connecting data centers In 7 atres - all In the course of a year and a half 

"Ge~r's credentrals are lmpressrve for a relatrvely young executive and we are absolutely delighted to 
have hrm parbclpate In our growth," UWI Com CEO Enc Jordan sald "He's done ~t all - from burldrng 
networks at GENUITY and PageMart Wireless, to financial management at Bechtel, PageMart and 
PacTel Personal Commun~catrons, to managrng major software rmplementations at Oracle and Bechtel, 
and finally growlng an organlzatron from scratch to over 200 employees " "I'm pleased to be a part of 
UWI Com and ~ t s  Board of D~rectors," sald Gelr Ramleth 'The most sabsfy~ng opportun~tles In my 
career have come In the area of strategic plannrng, especially for companres In thew start-up and early 
stages, and I thrnk that expenence IS In llne with the needs and objectives of UWI Com I hope to be 
able to enhance the effectiveness of the Board by anhclpatlng technologrcal and market changes " 

Before jornrng Genulty, Ramleth was Manager of Commercial Systems at Bechtel Corporatron where he 
was responsrble for consolrdatrng all commercral systems actlvibes, ~ncludrng thelr global financral and 
human resources systems Other management positrons he has held at Bechtel Include Manager of 
Controller Project Systems, Assistant Portfolio Analyst, and Treasury Analyst He served at Oracle 
Corporation (Nasdaq ORCL) as Director of Oracle Consult~ng where he drrected organlzatlonal and 
systems projects for global Fortune 500 bus~nesses, managed deslgn and rmplementatron of 
rn~ssroncnt~cal appllcatrons, and was responsible for mlgrabon plannrng of legacy systems to open 
systems envrronments 

Ramleth was also part founder of PageMart Wireless (Nasdaq PMWI) where he served as Vlce 
Presrdent and CFO Pnor to that he was Senlor Flnanclal Analyst at PacTel Personal Commun~catrons, 
whlch became ArTouch (NYSE ATI) Before lmmigratrng to the Unlted States In 1984 he was General 
Manager wrth TransAlp where he was responsrble for a travel busmess In four European countnes 
Ramleth IS fluent In five languages and holds degrees from Menlo College and the Unrvers~ty of Oslo 
(Noway 

"Gerr's multr-faceted background and lntncate understandrng of the lnternet w~ll add an ~mportant 
dlmensron to our Board," sard John Beaulleu, UWI Com's Chalrman "We're on a fast track and Gerr is 
no stranger to the challenges of establlshrng market leadership dunng the ramp-up " 

About UWI Com (www uwr com) 

UW Com, developer of the first lnternet fonns software, IS the leader rn the lnternet Forms market 
segment The company's InternetForms System helps bus~nesses develop cost-effectrve 
Internet-based business forms to replace paper forms or cost-proh~brtrve proprietary electronrc forms 



Unl~ke many software publ~shers, UWI Com offers its forms language to the pubilc as a common 
standard for buslness forms on the Internet Founded In I 993, UWI Corn IS based In Victona, Bntish 
Columb~a, and IS pnvately held with major Investments from Manbme Capital Partners, L P , Seed 
Management, Innovabon and Development Corporat~on (IDC) from the Unlverslty of Victona, and the 
Worklng Opportunity Fund Interested parties may learn more about UWI Corn and its products through 
the company's web site at www UWI Corn or by calling 888151 7-2675 

NOTE Trademarks UW Com, The Internet Forms Company, and InternetForrns System are 
trademarks of UWI Unlsoft Wares Inc All other products named hereln are trademarks of thelr 
respecbve manufacturers 

CONTACT UWI Com I Steve Shewchuk, 250/479-8334 or 8881517-2675 1 sshewchu@UWl Corn I or I 
Smrth Publlc Relations Inc lLos Angeles I Scott Robertson or Roya Mohsen~ 1 310R88-0456 1 
scottspr@pacbell net 
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