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*| The enengy business] is not going to be one that

really rings any bells os for as furore growth. ..

Our vy of addressing that is to get into telecom ™
—Raobert B Gannon, Montana Power Co.

1 like o sy that we have all the downside of the
uiillity busimess and oll the upside of the Internet”
—Chris Eing, Utllity.Com

ﬁs]lhrmhﬂ"ﬂdnﬂwﬂﬁmuﬂ."
—John E Bryson, Bdison International

“We are bappy that we have broken out of the
pack ... since we trade more like o technology

company.”
—T.M. Matthews, Avisra Corp.

“If the electric market is growing here at 3 per-

cent, in [industrializing economies], the growth

raies can be double and triple that Jevel”
—william T. McCormick Jr., CMS Energy

See story, P. 40.




Why the ISOs are having so much trouble and why a bilateral
model might work better, By Robert Blohm

LECTRICITY MARKET STRUCTURE LOOMS  set up independent system aperators (1505) and single-price
again asa hot isue. With its collabora-  power exchanges, allgations ane lying this way and that about
tive workshops on regional tranemis- anlicompetitive bidding practices, price manipulation, and
sion otgniations (RT0s), the Federal traddings distorted by market power. Concerns about looming
Energy Repulatory Commission fas summer power shortages can be attributed to power
started the imdustry thinking once more exchanges that overblow spot markets o the detriment of
o b eectric poveer markets should long-term, hilateral contescts for new supply.
be organzred and monitored, Bat much It wasn't supposed b be this way: The market-sructuze
uf the impetus comes from the markets.  Bsue supposediy was settled back in the mid-1990s when
themsehves. Bverywhere you look, they Califrnia required its investor-owned wilities to buy electric-
are in turmoil. I the repions that have ity otily tirough the California Power Excharngpe. 150 in the
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Mortheast Uiited States then reinforced the idea by each creat-
ing 4 single agency charged with bath grid control and price
discovery by centralized anction, Yet | feft a1 the time that the
debete was not over. | vented some of those douwbits three years
g0 on the editorial page of The Wiall Stret Joernal, where |
wts joined by Cal-Berkley engineering professor Shomued Cren,
my philosophical ally, in an impromptu virtual debate with
Harvard professor William Hogan over the redative merits of
bilateral trading vs. “centralfzed electricity” Excerpts from that
give-and-take appeared afterward in Publac Urilires Formightly,
im May 1997, and might well bear revisiting.!

But let's jump ahesd to the present.

As this isse was going to press, the California PUC, as |
hear i, was aboul Lo extend mandatory buying on the
Californda PX, for another year ar least, for the investor-owned

Indeed, better and
smoother prices

region in whi

one market

structure is favored.
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Multiple Markets continued

Table 1: ['a-’lu—ltiple Markets Al

utility distribution companies—even as
they have recovered their stranded cost
shead of schedule.® In the Northeass
(except for Ontario), default service is
subject toa regubated energy price, and
whether to base thar figure on a PX price
(ke Omtario and, still, California) or on
a competitively bid fixed price will be
decided there once stranded cost s paid
off. Meanwhile, pricing intervention by
NEPOOL recently has raised concern, as
bias the apparent failure of its mandatory
capacity market. The FERC seems to be
pressuring California's 150 to subject
congestion to mandatory poal pricing, as
it is priced in the Northeast {that is, with
the market cleared by trades conducted
by the 150, rather than thied-pacty
scheduling coordinators). Single-price
pool regimes for ancillary services are

wreaking havoc on ancillary services markets in
California and New York.

{Event in natural gas, the FERC recently considered
ordering mandatory zuctions for available shost-term natu-
ral gas pipeline capaciry, but fortunately backed off from
that idea.)

In thiese processes, we showld beware of public or private
enfitics aspiring to be monopolist auctioneers over the enfire
encrgy dispsitch or transimission allocation in a given juris-
diction. Beware the monopoly auction. Beware the textbook
idea that a market is naturally perfectly competitive-—ar that
it can be made that way artificially by decreeing centralied,
marmnal-cost pricing, Markets naturally move in a mose
competilive direction if prices for a moment’s physical com-
modity can be revealed at as many moments out into the
[ulure as possible,

Indeed, 2 will be showm below, better and smoother
prices should emerge in 2 region in which no one market
structure i favored. Think of the model us a “market of mar-
kets]” coneering s miuch as possble the full “term structure™

ow Price-Trend Discovery

and Clearing Across the Term Structure for the
Physical Commodity

tt

! Row t: (Pre-) purchase portfiolio for consumption done at time t
* Column t - n: Term structure of purchases made at time t - n
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from spot transactions to long-term and forward contracts.
Pure financial, or “derivative,” markets are no substitute for
absent physical markets becanse they add transaction costs
and pricing ambiguity in favor of the physical spot maket.
The auction now under study and proposed by the North
American Flectric Reliability Council, to allocate constraints
unider its program for transmision loading relief (TLR),
marks only the first step in the emerpence of full-fledged
muarkets over the full term of physical transmission rights.
Such rights, in turn, would enable energy to be traded frely
in a multiplicity of physical markess,

Bid and ask prices co
recognizable dem

In fact, one of the keys to understand-
ing the filure of centralized, single-price
electricity auctions and the benefits of 2
bilateral model lies in understanding how
individual bids and offers are introduced
into the market and how they slowly con-
verge to create clearing prices. It doesn't
happen instantaneously. The time period
required to complete the process pliys a
crucial role. The timeline rellects the rela-
tive “impatience” of buyers (and sellers)

Bid #nd offier curves start from imverted positions relative to standard demand snd supply curves, but intersact as traders
strika deals sequantially ag they “loate patience® and narmow the hidtask price spread,

Linit
Prics
[

Sequence of trade from
left g bid curve rises &
offer curve lowers.

Tha lass-patient partici-
pants trade first as the
curves intersect on the
price path from left
1o right.

Implicit bilateralization
af poals.
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Multiple Markets continued

with the bargaining position of the coun- The Temporal Dimension:
terparty, It forms an important element How Bids and Offers Converge
af price discovery and has a bearing on Transactions in negotiated markets get made at successive

how buyers and sellers ultimately share murents at different prices. Inslead of a borizontal single-
what economists call the “consumer (or perice line drawn at the price of the final unit sold, we can
producer) surplus” (The term denotes observe an actual (ot derived) downward or upward trend-
the savings enjoyed by the buyer [or rev-  ing curve of marginal unit-revenue, depending on the greater
enues to the seller] when the units chang-  patience of sellers relative to buyers, or of buyers relative (o
ing hands are priced at Jevels that may be  sellers, in waiting until that party believes the price s right to

lower [or higher| than the buyer [or uct That degree of patience is reflected in how “steep” the
seller] would otherwise have been willing  unit-value {demand) curve of buyers is, relative to the unit-
to pay [or receive]. ) cost (supply) curve of sellers. Indeed, actisal bid and offer

curves start in inverted positions {offer
curve above bid curve) when bidding
begins in 1 continuous avction. Unit
transactions occur as the bid and offer
curves intersect and work their way

ally thought of for supply and demand
curve and the varible unit-cost curve,
respecively: Though the process may
sound confusing, it shoubd become
; clear om referring to consecutive graphs

MP: Marginal Price (per sngle-price pocl) e
& ol quartiy bought/scid s i T
AP: Avaraga Price {bllateral traciae) The theoretical explanation of this
.t Sequance of transactod prices phenomenon comes {rom economics
[bilateral trades) professor Robert Wilson, from the

Stanford Business School, the father of
modern auction design, Wilson, in
effect, answered “Hayek's Problem™ of
why the prices of scparate transactions
5 tial knowledge or simple trading rules
Mariabiln-cost curve tend to converge to the price at the
imtersection of the supply and demand
curves, Called a “scientific rystery” by
Wernon Smith, University of Arisona’s
famous anction experimenter, Hayeks
% problem is a restatement of Adam
Sraith's “invisible hand,” which Wilsen
miirde visible. (He may well pet a Nobel
L » CEE prieforit)
1 R b Wison explained why the same
9 sallies o Bighi g humands;lmg:tmndwduplj‘l
Bilsteralization maans multipericd precommitment in mubtiphs forward markets: negotiated, bilateral markets 21 o in
price-path revelation means smoother, more predictable price behavior. . Lhe merit onder of the single-price
(marginal-price) pool avction. The
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Multiple Markets continued

“merit order” of unit vahiations by partici- rithms at the time, modestly implying that reality is better

pants in these fived-price regimes is the described than generated by complex mathermatical models,
same a5 the order of the participants’ price Further, Wilson proved that as the aumber of traders gets
seTsitivity or “patience.” Patience i the extremely high, all the nepotiated prices will hoer around 2

trader’s aversion 10 revealing his vahuation single price, but that they won't get there if a “linear”™ i,

as too far off, making iraders play awaiting ~ single) price is imposed on all the trades before the market
game of substantial delay before the initial gets to that state, Meanwhile, negotiated-price anctions are
transaction and of many trades toward the known to converge i a final competitive equilibrium price
¢nd of the period as they head intoa ftunnel — with a minimeal number of traders, unlike the fied-price

or funnel. The doser the bid and ask prices pepime, which requires a huge number of traders,

get, the more people jump in. Wilson
described this with 2 mathematics so com-
plex a5 to be unsolvable by rmerical algo-

Impatient Bidders: How a Single

Marginal Price Regime Masks

Figure 3: Net Demand Impatience,

Seller Surplus
: o curv

P . Saller surphus in single-price pool

MP

B2 Public Ulities Forrightly = June 15, 2000

¥y Sequence of transacied prices (bilatersl trades)
M. ; Extra selfer surplus in bilstersl exchangs

Varabde-cost cunve

Chaantity &

Market Interplay
Fipure' | reveals more than how bids
aid offers converpe to set market prices.
As the intersections of the bids and
offlers slope from It to right toward
comnverpene, it suggests the vertical dis-
tamice at any given moment between the
marginal unit-revenue curve and the
single {marginal-} price fing or between
average price and marginal price
(Figures 2-4), and between: the manginal
umif-revenie curve and the average
unit-revenue curve, [See Figure 5.) This
infermation i important because it
teveals the relabive patience (induding
ke power) of buyers and sellers in
an anction, since their valuelcost cunves
are not visthle,

The impatient luyers (those placing
high value on the product) meatch with
the impatient sellers (those with low
costs, more willing to part with the
product at a low price], Similarly, the
patient (bow-valuation ) buyers match
with the patient (high-cost) sellers In
this way, all single-price “poals” (of the
type where participants do not “hid"
bt show onaly (heir unit valns and
costs) are implicitly bilateralized:
Buyers and sellers arc imphicithy
matched up from lefi to nght.

Fipure 3 shows the case of net
demand impatience. it shows how a
billateral market with buyers more
impatient than sellers will tend o gen-
erate extra surphus to sellers—extra




Multiple Markets continued

surplus represented by the difference
between the area under the marginal wii-
revere curve and abowve the varible-cost
curve and the area under the singhe ( mar-
ginal-) price line and above the variable-
cnst curve, The extra surphos is masked by a
single, centrally desermined marginal price.
Simuilarly, Figure 4 shows the case of net
supply impatience. With sellers more impa-
plus, Further, note that the comparative
steepness of the demand (value) and supply
(cost) curves indicate whether the market
will be characterized by demand or supply

Figure 4: Net Supply Impatience,
Buyer Su1p|us

Frica

MP p==

o} R ——.

Uit mmw.m mmdhh
past-retad acoiess.

impatience. Figure 3, where the value curve his greater slope,
depicts net impatient demand, Figure 4, with its steeper vari-
ahle cost curve, depicts net supply impatience.

A single-price auction that imyposes the last margina] price
0 BO0 MAnY Previons transaclions, or prevents or ignores
individueal, physical bilateral transactions for a given moment's
commmiodity during 4 span of tme sufficently ahead, masks
this information. It ko perversely divides, in reverse propor-
tion o the merket power of the participants, the surplus that
liizs between the marginal unit-valoe curve and the unil vari-
fauirty and more dosehy 1o an equal division,

Charles Plot, CalTech economics professor and the father
of experimental economics, told me that experiments repeat-
eddly bear out a simple proposition, In bilateralized trading,
prices approach the price of the final
unit from the dirsction of the side of
{the area between the horzontal line
drawn throwgh the final marginal price
paint and the value curve above o the
cost curve helow), In other words,
bilateral trading gives fairer division of
the surplus than sinle-price pooled-
settlement of all transactions at the
marginal price of the last unit, That is

A Hmﬂqrﬁhdugul,ﬂn | generation to become another way of saying what this article
net demanders. contends, namely that the price path
trends from the direction of the steeper
of mor: price-nclastic of the unit vari-
) ablle-cost curve or the unit-value curve,
| 5: Supply fer Cost) Curve & Total quantiy bought/seld According to Plott, therefore, if you
D Bemand [or Value) Curve \)+: Sequance of prices trensacted know something ahout the preferences
AP dwerage Price {bilateral trades) fedateral trades) of the participants, you can predict the
pool anchange verpe to the final unit's price.
However, Wilson told me that in
< repeated observed auctions, where
Variakha-cost cure these is no change in cirrumstances

between sessions, prices collapse to the
fineal writ’s price because the partici-
pants anticipate that price. Flott adds
ﬂlaishnda—dwwincﬁwnr
stunces—so disorient participants as o
put them back in a mode where prices
comverge again from abeove or below

B4 Pubile Usifties Fortnightly = June 15, 2000

Quantity & according to the relitive surpluses, or
= Time steepness (elasticities) of the curves, of
the supply or the demand side of the




Multiple Markets continued

market. Flott notes that the division of the power & ultimately reflocted in meanipulation of the single
surphes hetween buyers and sellers can't be marginal price to the kevel of what would have been the aver-
more exactly determined beyond being age price, to capture lost surplus. This idea is Dlustrated in
maore equal in the hilateralized rading case Fipure 5, which shows how sapply is curtailed (say, by with-
than in the single-price last-marginal-price. holding cheaper units), causing the variable cost { supply)
case. Inequality would persist, among other  curve to rotate to the upper left, and mising the price so that
Teasons, o the extent that participants are marginal revenue rises and quantity transacted is reduced.
atterpting o anticipate the final price put- Phott has found thist single- {posted-) price regimes are
come ind are not purdy driven by their prone to higher prices and lower efficiencies due to the
impatience level. inherent rigidity, which negotiated-price regimes provide
I ouir case, by imposing on all ransac- ample inceittives and apportunitics to defact from. To some
tions the last marginal price as the would-be  extent, it even mirmors what has ocourred in the Undted
sinle price, a centralized auction can result.  Kingdorn, beginning with then-UK regulator Stephen
in a situation where the refative market Litflechild, and resulting in the closure of the mandatory UK
electric power exchange pool by the
Labor povernment.*
Figure 5- antity Vioreove imposing the single mar-
:}{Jrc._. Lost Surplus, Quantity Mgsiolpbiomcs Sapost 3
\ H"I'E‘|d ks marginal revenue less, and mar-
ginal cust greater, than marginal price
by the amount the marginal change in
price affects all the other transactions.
Theat supgests a more efficient (albeit
i it Ress socially optimmal) lower quantity
Market it
o Munm::?mmm SO st nt il
\ m mph autx&mdmﬂump:-
3 M m:wmﬂwhh low acpuiti G
Sriﬂwbrtw":mdﬁm envuie with marginal price.
: Supply with Reduced Cuantity
ﬁmm Curve : Multiple Markets:
AR: Average Reverus Revealing the True
MR Marginal Revenue Price Path
MR: Marginal Revenue after supply reduction Multiple markets provide the means of
E‘:‘"‘hﬂ“‘"’ advance price discovery and clearing
ﬁ‘r“ wmﬂuﬂ_m sactad peicas across the entire term stracture for the
W michanism spans the entire term struc-
! Mariable-cost curve ture over which transactions for a given
moment’s commodily are naturally
[ H done & piece at a time ahead of Gme in
' i atemporal portfolio. (See Table 1.)
g Such piecemeal, ahead-of-time pro-
i curcnent at distine prices provides the
i D advance price-trend discovery that ulti-
i Valug-cune mately msakes for smonther behavior of
L o Quenityd the spot price or “marginal” price, the
prace of the very last unit sold.
mqmw%wmm:mm Wil ais i point choquesly
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Muttipls Markets continued

in his Decembeer 1998 market power study
for the New England Power Pool conducted
jointly with his student, professor Peter
Cranton of University of Maryland, They
call for multi-periosd auctions.

The “price” in a market is the price of a
moment’s commadity relative to somme
prior span of time. The price is the avwerape
unit-price for a moment’s commesdity awer
the priar span of time, not the “marginal
price” {ar unit price) of the kst undt traded.
Short of the llusory and elusory vorld of
perfect competition among firms, of perfect
market-power alance between buyers and
sellers, of of 4 stalic/repetitive market, price
is ot marginad revenuve! price, especially in
an indhstry like electricity or gas where
individual participants’ actions dearly affect
others and therefore price. Marginal price is
meaningless if imposed on too hig a history
or “pool” of transactions for 3 moment's

it Bficient, profé-sasimisi
firmes produce 3 moment’s commodity until
the marginal cost of 4 unit equals the mar-
ginal revenue, and chaspe the average price,
Efficient markets trade a moment's com-
mdity unitil the unit value equals the wnit
variable cost. Marginal price is not equal to
“fhe price” in real, breathing markets.

The price is equal to average revenue
received for the moment's commaodity
which, i a4 market setting, is the histori-
cal average of marginal revenucs or
transaction prices generated by cach unit
of the moment'’s commaodity, G

Robert Blohm is an economist and
investment banker. He holds a
recent graduate degree in eco-
nomics from Columbia University,
has advised several international
electric and gas utilities, the exec-
utive staff of the Marth American
Electric Reliability Council, the
Global Internet Project consortium
of the world’s main Internet and
telecom companies, and the White
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House Working Group on Digital Commerce,
and has been an op-ed cantributor to The Wall
Street Journal and other national media in sov-
eral G7 countries.
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1 O blay 14, the Bemiers news service: repaiod that 2 noling was due soan on
whether the Clfornia PUC would extend the mandatory B huy rquire-
miznt, but it is Beffeved the PUC postponed its suling,

The case in questin, kndren s the *FTR case” is AppBcation 949.01-014
[PGRE's application o set ratemaking mechanisms fox fhe “post-transitios”
‘ratemaking pericat], which s brim cunsolidated with Application y.00-
019 {Sam D Gas & Hec Cou) and 95000084 (5o, Calif. Bdbaon),

O March 14, admvindstracive b judg: Mimkin isued 2 proposed decision
stating thas il theee inmvesor-cowmed dectric distribation companies would
b rogpuined o comtinue to buy power theough the PX as linng i any ssgle
ﬂrdﬁehmnﬂhﬂnuﬁdmm«;ﬂ.
tied to e rate Ereee period. AL) Minkin added e "relirvirng the UDCa of
the buy ohligaton is premanes comsidering, the FUCs ongoing procesdings
#o inwesligabe broad markes structore. Usiil we resohie thise Finidimentad
mmarket strocnune e, we will notalkow the LTS b becume mone
emnmchd in proorement rises”

By cuntrast, the “alternate proprsed deciessa” sl by FUC commission-
s Weeper and Hilas and mailed on April 20, recomenended that the “boy
royuinement should be expanded 1o permit procssconent from any quali-
fied exrhangs”
Lﬂnlnummlhtﬂ:ﬁmmhﬂ';rfmmmm-m
of six characteristics b judge whether an eschinge would qualify: (1) open.
psticipation; (] prablic avoess, independence, and nosdiscrimination; (3]
tramaparency; {4) depth of crading; | 5] Tigidity; wid 6} having a mathesati-
call manket Searingy rvechanism.

i May 5, Mutomaed Posser Enchange CEC) Edward Cazalet filal comments
apposing the CELs sixth charscieristic, saying that & reflected only “one nfa
number of potential mearket design options.”

Latez, the PUC called for & sew pouid of imdustry comments, due Tune 2
Ssouzrces i the PUL indicated informaly that the commision might delay
rulimy By amotber month nr twe afber thar

3 See Frank Wedak's 1996 karmsic ecooometrics study conducted with B,

Patrick. “The Impact of Market Rules end Market Sirocture on the Price
Dretermanation Process in the England and Wales Becericity Market,” coosti-
nintg; e M York Mercantde Exchange's filing wo the Californi Pubdic
Utilities Comesision in the progiling for crosting the temporarily manda-
tnry Califomnia PX.

4 Crammion and Wikon, "4 Heview of 150 New Enpglands Proposed Market

Rules” Sepe. 9, 1998, Exhibat & v a motion Sed Sep 14, 19594, by the New
England 150} in its proceeding for appeoval by FERC.

5 The third inneririn repeert { Oict. B, 1998) by Ontario’s Market Design

Uneirmsier, sdvised by Bill Hogen's team st the fomer Puinem Haye &
Bartlett, comtains such ahaud staements aa that forwand and term prices
Mpﬂlﬂhm It adids that since freed semiporal price

options "mary mask the price signal fing itwill be i 0
ecdbacate cutstirsa dhal hmpwhmuhm
iy o i the spot maket price for secmiciy”




