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', ' I ABARE CONFERENCE PAPER 97.3· • 

Strategic beb,aviour in the National 
Electricity Market 

Omma Bremwn amllmw ~lalmtle 
Ausll'ttlitm l3tH\"!f\~l of: Agdc.mlwrnl nnd J~c~~ouree Economic:; 

41st Anmmt Conference of the, Australitlrt Agdculturut nnd 
Resnurcu Economics Soci.ely 

Gold Coqst, Qw.::eushtnd, 22..,24 J ~\mu:u-y 1997 

In the ituetesr.'f ofJn·mrmUng t.'}]ldt11fCY fn the prtuluction mul diNt'ribatfon ol 
dcca·tdt_v the .fll~\'t p/W,\'t~ of tile Ncrttonal ftlt!ctticity A~fnrket (NIJ'&J J fs abotlt to bt' 
itUrtJdact.1d which wiltlfnk #L'twnum:v wt.d tYuswnwt~\' in N('H' Smah \.1-illes; .. ViNori<l 
multlut ACt: One of tltc kt~.\' desigt1. principles.fhr tlw proposed Natlmwl ett?dri<."~it>' 
Cmh':. which will Wtdf!111lrt tltt? OJ1crrufimt (~(this ucw nwrketi Is to nm.timlse the 
pntentialjor compctittou h''nverJ;n fU11'lh:fpants whilo ifi<tfnmining .\:vstt.un .semrtlfJ1. 
lfomewm any J>elt(~ived bulustry .vtrHftW"<! prohh'llt,\' giving t·ise to market fJOWer of 
a generator ls bayowl thl! scop.f! (Jl the Code. 

1V!m~ktn cmt,iqnfi'ation rmd tlw size nfdenumd talative to r·mmcitvJoiwly dtJtcrmiHc: 
whetbar or nt'l.tm ind!l·itltwl market pla.ycrfirccs a n~stdaal ch~itumd r:urvt~ mulls, 
titus. [>l)tenti(t/fy abl<!.toil1}lu(mce.tltespat marketpt/('C, The.cmulysis tmdannkettin 
tlti~~paper suggests thn.t lm~ge generatioupol'lj'ollvs would be irt a po,\·tuon, to ftdopt 
nmi'*cmupefitiV<J' bidding Ju~lf<tvlout; Jun·tlcular.ty ill hfgh dcmcmd pettoc/s. The 
madt~lling results: ludic!ttl!tluu,~uch s.ttt:Uegfc belwviour lms ;11cpotenttal Ia /(Htrlto 
slgniftcant hu::rt!tlseslu eh•cn·tcli)'PriCt!s relative to the. htt~'e cctse.AJl gen~rutots in 
the NEktam c.wtmated to bwwjltjhnn stnm~grc beltt~ •• oiu#b)rm~~lot pfayers.in terms 
(if lti,q11<1t r>pehrilttg swt>luscs~ 

~fhls r~s'*u~h ht~~ ix:"t:l~ SllNmrti!tlllnMchllrS1 b)+ lhuAo~tmH\\o t:mnpt.!tllion !!tid Cnrt~I!IIJ¢t Com111l~~;lm~. 
The rot:tiS Uf I he rm;~r is Uri tll¢ polcnUnllhrtldiHi~lln(ll;litW¢< J>\!lt(\Y'four by g!:liUt.:lt<m; in (hi.t Nrt!tonnl Jll¢tli'ldtyl\-J~t~~L .ll dtl\.."S 
Jl(lf. :;mpty lhtiUIW PlUtit:ll'tttfr.g r,en~talm'ii hnv¢ ndoPf.l!d MWI)!lhfndopt nO}'llf th¢: !lltllltgtes n-:(ericd.to .in !hi} .Pilp¢r. 



ltttt()ductioJ1 

In th~~ intetests of promoting cft1~tcncy in the< produetion ~u}d distribution of ele¢lticjty .lhe 
, first tJllt\sc of the Natiormt Electricity Mm:ket (NEMl is aboltt to be introduce,d Which WlU 
lin!:. gctu:rat6t~~ and customers in New South Wales, Victoria t•nd tho AC'r, lt1 this J\~W 
in~tilutional setting, generators nro required· to subrnit dispnt~h off~rs, ··. Jlfid murk~t 

cm~t()tncrs can nJso submit. dispt\tch bids to . n spot murkct. A qcntnil i/tJ]::::tch pn>cesst 
opc.j;tted ·by the Nntionnll~lc¢tri,it>' Mm"ket: ~1ttnttgcoJcnt Comrmny Limited. (NEMMCO), 
will uim to m.h1it11is~ the CtJst or sutistyh1g lmutreCJuircmems bn~etton dist?~uch oft'ets by 
g~netntors and ~ubjccl to genct'ntio.n nml t)c{W()tk cnrmclty ccmsU"<Jint.s. lt: is designed to. 
ensure StJntinlly eft1cicnt spo~ prices, when~ spatlult1t'icc diT(c.t•entlals are no greater thntf the 
(:Osts n'"~sociutcd with electricttylnmsmission. 

However, given the cost strucmres or elc~~tdcily gcne.ratt)t:S and the: limited number. of 
market participurtts, lJOthcornpetitive beh:wiout wo~tld hav¢. u signifiCt\nt impact oat bidding 
strategies ~1110 the lJVeratl ~ff1cier1cy ofthc NEM. Jnptttticuhn·* bidding above mat·ginal cost 
m~y lend to significm1l distortit1nsinthc NEM both in terms of higher pric¢s and. test ric ted 
output.Jn this pi,ipet, the scop~ for stmtegic bclmviour hy large g~ucnuor~ is nss~ssGd ~nd 
the poteMinl pdcing uml get1ctator rev¢nttc outcornes resulting fro111 such behaviour are 
qum1tified using ~\J) cmpidc~tl rnodel of the. nutiollal electl'iclty rmtrket. <levetopt;d by 
ABAR.af 

tn section 2 of the paper nn overv.ie.w or the NJ~M. in AusttaUrds ptovided. This is toUQ\Ved 
by ~t.discussionofthe·vatious n.oil'-competit.iv¢ tjricir\g s~rntegics tlmtmighth¢ observetiJn 
the trtt\rkct, tukinginto accountthe J?Jl.rticulur features of the Austratiun electricity mm-ket AH' 
well ~ts the expel'icnccs fl·om. the UK .elccttlc1ty market refoniJ, The empiricul.model is 
descrlpcd h1 ~ectlor1 4 and followed by a discussioJt or the potential pricing and revenue 
outcom~s of strategic behnvioi.lr hl the NEM. h1 the cotlcluslot1: . the key results Jtte 

summarised and possible solutions to rmy market distonions are identified, 

tn parallel to reforms: being UJiderta~en Jn ~l . wide: .tttnge of countri¢s, lhe Australian ! 

electricity supply industry ls undergoing. significant smtctural and. regulatory reform. The 
Natlooul Electricity Code of Conduct sets out the liutrket atrangem¢nts for the operation. o( 
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the NEM .. Au h1tcgntl pmt ofth¢ propos¢d. nmtkct: design 1s lhc :cstt\blishtrtQr.~: ot7 a s1)ot 
nmrkct HH:ough which nll clcctticif)r ts lntd~d. A bdcfov~rvi¢w or the opc~U<>tt of the spot· 
ttl4tk~t is pr<widcd bclmw 

The spot .tnnrket dctctmincs hnlr :hourl}' llittrkct demitlll l1t1ccs. 'b:tsc:d .em supply offers 
s~•bmHted: hy pt\11icipnUng gct\ennors, :nud. !\ggt·cg:.ltc electricity. demand .for· the tt~\dhig. 
t?~!tiod. AU gcJler~ttors with n <.~tlpm~Hy or ovot· 30' rn~g:lWtllts CM\V). ttr¢; tcqulrcd to .J>~tfin 
offers 'forthcir ou.tput. Ott the dcmmtd sidc!/eligihlc customers with t!lcctticity CotlSt1mptio•l 

level meeting: tho thJ·ashold critedil ~ct: by ~~tch pm1icipating Jurisdiction, i\lid wh\> clcctt ·to 
P~lJtiell1Utc hr the spnt mm:ketcntll1id !'or clc~bicrt)~. The st,nt prices, get\t!tattir diSJ1Alclt lltld 

customers loads n.rc dc(crmim.~~~ lbrmtgb. tt C\~ta·nl dispcrtdt· pn>c·c•ss .• S\lhjc:et to systenJ. and 
other opernUt.lS C,~;.'nstxnints. gcncmtt1.rs arC' disp~th:hed in nwt!t order with the lowest prit;(~d 
genel1ttr);: dispntcb~d first t(~ . balance supply ~lnd dcm~md~ ~.rhe U\urgh1at price btmtt 
dispntched in n givcu trmUng ·P<Wiod' sets the market price rot~ lh~t pqtiod~ SJ1ot; pticcs t\t 

di.fft!tctlt. locntinns nrc ntlj,usted fl.w network ~mnstt·ttints «ttd lossc.s. Even thou~h · nll 
eteetricity trnd<!d n:mstbt! dispatched fhrt.1Ugh the pi1ol~ the Code docs not conslndu hllntcrttl 
l11tdh1g: conu·ncts outsld~ the spot uutrkct m:t•,mgcmetns. '1'hcs¢ eout.rt~cts nt~c fitja~1ciid 

instt'UrJJems nnd do n<:1t guarantee libyslcol dell very ut"e lcttrici t.Y. 

Althoughthe brond~objccHvc of thcseJ1t"(l{RlS~d nmtk~t·closign, urrnngctnc.nt·s ·ts to )).tomote 
the cttmtion (ltn compeHtive NtiM. the industry structure ct.tl<:tging in pntticipathtg Sh'lles 

wUl nls<> htw~ itnporouu hllpUcnt.i.olts fot the development· tlf .effective: cotnJ>etUton.~tn the. 
Nt!M# ~:tnrk¢l su;uctnrc· is beyom,llhe scope tl'J1 th.c Code .nud is mote a nwtU¢t :for th~ 
i.ndlvidunl judsdictkms. ·to d¢tet1nine~ Stt~t~ ,goven1tn~ntSt lmve thA~t emhnf:kcdi · OJt the 
restrtH~tur.iJ1g of their elcetdcity supply lndttstey ulottg di.ff:cronf:. litl~S nud to Viltied dnl¢ 
ftunt~s. To dat¢ tefot1\1S ihf?.P,tticiputing jurisdictions luwu itwolvcd tbc~ 
• corponJtist•tion t)f smte el~ctdcit)~ ntHities: 
• Vqrti~al scpnt'ntioti or tbe gcn¢rtnioit functiOtl frmn th¢ trtlrtSini.s.Sion· and: dlstdbUHon 

ncUvittcs hi New Sottdt \Vtilesf Victt'>rhtund So\ltht\nstr:uUu; 
horizon fa [ sepnrutfon: 0 r gcnctatiott in N'ew .s()Ulh \Vt\Les. tOld Vit;f,f.WiM 
gradmtl t)ri\ttuisuUotl orgcnexntion~ uncl disttihmiott tlSSt!L~ h1 Vlc.torh\; ®cl 
m~ogressive .introduction· o.f comp~titiort. nt the ret;~U: ¢nd through the pr~vislon, of 
suppltcr choice to cmlfcstctble .cttSlomers. 

lloW<.Wel\ the pr<Whd«)US or the Code do tl.Ot preclude indivf&unl ge1l¢tutOt'$ front biddthg 
bchtwiou}· designed to exploit mlY' mntk~t l><>\\fe• ,thcymighthnv¢J·. 



WltUc, tti\tch of the Utcrntutc on oligopoly J?l'icing conc¢rttrntes on fittns competing ov~r 
ehh¢1; pticc or q~.mnthy~ th~ bi.ddhlSJWoccss itt ek'"\'trleity SJ?Ot mntkcts ls such that finns 
t()OJt>cte on. both pt·lcc.mid qtummyt by .Plo<!in~ biddit\g schedules to the central tlis.pnlch 
system. i\lPmtJC.tt;•· rmd M~ycr 0989) provide a. thcorcUcnl nn~HystS' cr oHgorrolistl¢ 
cotnt1eUtiott over Sl1pp1)' schedules; which focuses ou.sillglc; shot: gtmtes wh~r~ lll¢r¢ is no 
scope to.r collusive, beluwiour~ 'J:his work lnts b¢¢Jl nJ;pHed to the tr&: ct~ctticit}' market hy 
Or~en ~ltld ·wewbccy .(1992}. fn thelr ntlltlysis., Clreert ttml N¢Wl)(;ry MS\H11c tht\t euch J1nn · 
submits a smtK)tb supply tl.tnctioll '" ilich~is dedvcd ftom its tesidUJil d¢mand ctn:vc,. whet~ 
the l'Csidu~\t: dctt1tltld' C.llt'YG· includes the: ecqu.Hibtium bid: 'function. ottthe oth~r ;sttppller, 1'h¢k 
result is a Cournot lype sofuth:m where . n stt1tll.l~r number,· of; fltms f~t~e stcepc.~r J.n~ttgin~l 

revenue C\Jtvcs nnd therefor¢ bid in st~et>¢t' sum>ly bidding schedules, n~sutung hi "tl10toe· 

motJopoUstic (1\ltcomes; 

vml der Fehr .tV1d· Hntbord ( 1993) criticised the smoothness lt£.~u.mpUon tllld JU~ovidc an 
altenmdv~ umtlysis orthe moxe re~ilistie tntlfk~t attm1gcmc.n.t whcr~ e:1ch firm cnn submit tt 
Hntited nurnb¢r or btd segments. lrt this cusel tt gcncr~no,~· needs. to tn'l<e· .hlt<l nccolmt two 
opposing fttctots: lh¢ hiCt!ilUve to bid high mul ndse sysrcm mnrglnnl price;. nnd the 
inc¢utivc .to bid low nnd>lncreuse mnrket stnue* 'th~y show thnr th¢ itnpott~U1¢~ of these 
opposing f'tletors lo mt individual biddct dcJ>~md~ OJ\ the bidder's pr<.1bubility of .b¢lng the 
rhnrgiunr bidder, which depends not only otT fil;ltgint\l e~st~. t;ut utso o.n. the si;t.e ofdenJnnd 
and murkel share. Pot cxnuwte., in the ¢Me. of low dcmtmd wbct•e Ol1¢ fh11t coo .votcntinUy 
.su(lpJy Jbe Wh(lfc nllltkct! they predict Bertt~nQ., Uk,e b<!buvicH.lt whet¢ competition fqt 

market sh~1rc ke¢p~ .JJtkcs ut murginnl cost. For high dcm:md scetJAdos,th9~ ¢X;mt1ne ::. 

n\m1ber· of' high .. tow bidding. gnmc.s where most fktus bid ·low.to ¢n:;ure. disp.tittht: while 
on¢ fittn bids the tnaX.itrlitfrt ridtnissiblc ~price bASed Ott its tcs[d\t:d d¢tnUnd curve~ Yon dcr 
l?cht .rmd Harbord ( 1~93) drew observntions from (he inidnl cx.~deoec i'Jl U)e tJK :nu~tkctto 
support their t\t1alysis" These ()bservntions at~ that flt1l1S chnnged froJ1t mnrghial C()$t 

bid4ing to $lttU.cgic pricing behp.v'it1Ur with the: onset of the hish winter dcmn.nd J1¢rlod~ 

The in1port::mce of ~~tpueity ~<:ohSJtnints in modelling ptlcbtg. behaviour h1 el~tricitY n1nrkets· 
hus nJso h<!¢tt highlighted by othct· nt•thors,. .Pot~ exumpl¢~ CownJl -nod' Vickers 0994) 
comptire th¢· uwnershit> of $.cncrntion cttp+icity W'iJh: /tle'n\;~nd in dif(et¢nt: .rnonfhs aod 
different times of th¢: dijy .. , to .prcd'iet the: Jif.;clihood .of: s.trute.~dc pd¢ing b¢tnwiour Jn 
rut~mt\HV~·: d¢ttumcr periods~ Howeve~. despite . the . hhPQI~~ Of m:lfket:. stnactu~ . ~IJd 



d~mnud vntinbility ln detenu\nhlg thl).votcnUt4 .fbr ttUtrkct ·pow¢r, Which impHe1r rh~t:.;~)C. 
pntcntinl tor str~ttt!gfcpticing ln n tlt~rticutarmntket:is Jttt cn1piricnl: qucsttQn, the.~ h~w~ b¢en 
Vel}~' ft~w ~mpiricol stuCHes whi~h model the churacterlstics of 'm ncntal electricity nt~•rkct. 

One ex.cetltitm is the nmtlysls .of: the .somh cttsletn: Austtillinn .mnrket' ctlndtJctcd by tood<m. 
l1con<mli¢sntnl Hurbord ( 1995}. · 'l~hcy cxnmiue tht' pmetlthtl Fot .mnrket tn>w~r itt ~Ufferent 
dny types trn1~ cxtm1tilc. winter~ ~i~ summct\ Wf!ekoml vs wcekdny) n11d evatuotcttt;loge or 
high .. tow bidding stnucgip~ where the high bidders nnl nssumc.d to· plncc bids 1\t: multiples 
or n1»tllitntl C<>st. Strmegic t>lnyers nrc not gi.wm the t>JltJon (>£ udju~ting. bids ~·~cording to 
the size of their tc~idutll dcnmtHlt which mcmts tlntt lh~y tttc nrtublu m bid row hl off penk 
[JCt"lods or tlm dny itl· o.rcfer to ~'htrtin mark<.W slmtt:. ff*hey cntuHlt respond cithc~ l(.l very high 
~d~mnnq. events (.like cold stlells. nr gencrnmr bt~nk downsJ hy cxptniting th~il" h•rgcr 
tcsi.du~tl de.nUhl(t ;.fhc result ur this nnnlysts wns Uint in t.h~ yem: 2(){)() in N~w South Wntes, 
·th~rc wmttd 'be sut:nci~nt mntk5!t. powc.r to cx~ct tmn·ctlffl})etllivl.} pdoin.g in· Gctulin dny 
tyrx.~s. even if the HhenJ mon,>poly wns 'brok~n down into 3portfoHos of gcnertttittgassets. 
bt ti'\~ present unnlysis, where strttteglc plnycrs mu ;lU<1Wed l<l be mote te$poosive to thelr 
re~idn·ttl dt::mnnd. ctu·ve·~ the tc~mlts for New South Wules nte even ~ttonger, lht~t is ·.tton!" 
comp~titlvq ptieinr~ cnnlle expected even with thc;currcnt level of excess capac;Uy in· the 
system .• 

the ltnft(lrtttnc:t~ of including rtcxibllity hl the biddh1g bclnwiour nf the str~m~gi~ pl~wQr, 
particuhtily wHh rqgurd to: lime (rr duy p.dcingt. cm1 he d~rnonsttut~d by r,:ortlj?;ttin~ 

pWn¢rshllf of capnqity nnd p<nentinl imports ngninst the lo~lil. dur~ttion. curv~. r;·Qr exnmpte, 
in figm·~, 1, typicmlload dutution .em~ves tu·e show.rl.f<lr week(J.~ys ln whU~t t1t1d ~tn:lng~ The 
lond durntlon ¢YrVe shoWs; the 'f)l'OpottioU O( time htll day in Which. a /O(Id Oh th¢ horizOntal 
uxis is exce~~ed. lJt thi..s figm·c, th~ poteruinl for bcHur a l4tge l)<)ttfoHo ()f gcm~ratlng nssets 
ltt New South \VAles, to cxt~rclse nmrkct p.owcr is demonstrt•tcd, wh(!t¢. Jt is ussurnf!d. that 
rival firrns ·bidr)n all the it c~pn~itY ·t.It ttl~trginul costt Also included: itt this comt'~riso•t is the· 
likely lc.v¢1 oi bnpotUi ns dcrlve,d. from simUhltiOtl tUnS Of th¢ modet Jl CUtl be S~tm tb~t 
thete Js scop~ for exercise ot rrmtk¢t. pow~r Jn pcu~ · p~i'iods ofthc dAY J an4 in whucr 
momhs this marh~tpowet .may be extend¢d to most hourti oft he dtty. 

Figure t cnn l1C et)ntra.~ted with figure 2 whfch nbows Jhe pofenthu for.tbe ex~tr;ise of 
mnrket power by 'PitClfic Po~crt wh<> ow~s the smallest shttt~ of thcnn~l c~puciey tn N¢~ 
South Wnles.n CtlO be S¢<!11: .th~U opport(Ihities rar strategic pdcing ·~ far nJQfe 2Jinuted 



when Pacitl~· .Powe&~ is th¢ .m~rgifit\l bidd~tr. 1~h¢sc .obse,rvaUons. ure recont1tm~d in seeU<>n 4: 
where~ ·the tcs~dts pfthetlmdy~is of.gmntng bebnvitlUt ln N¢w South W~\l¢s nt¢ prcsent~d. 

taoo toop aooo AO~o scao 
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·~.· ~ 
\.~ 
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the potehthtlfor price m::mtpulutlon ·depends etotju~t: on thtl cxJstence .or ar¢sjdu~~l deJt14tld 

curve, butr~lso on :its slze, thus! ev~n tlmugh D¢ltt~ Jllf\Y es~rienc~ ~., t~~itfuul demnrJd 
¢Urve for most o.f the d~y ht whH¢r. ~md for sam~ of tb¢ day Jn 1ow¢r demand month~h 
wh~th<!l~Or not it chooses to expJolt: Jbistcsidu~l.dctn®d .. ~urve.is un empirical question!. ~y 
plttchlJl .bJgh bids, Ul~ sttutegic plnyer .Sm:!tlt'ices Jttntket share, nod this wUI only· ··t>¢ 



prefen-ed nJ low cost bidding tr the ~ain in. priet.~ justille$ the los.s. bt m~rk~t sbn.r~·! ln· m~ 
foJIOWiUg>.UnUly.~is~ tfl¢ rcvcttU¢ hHf1liUtltJOUS rot Jt OUtnheJ: of bldding gJtOlCS .Uf~ (:OJJtpatcd 
to lLt;,scss the likcJHwod ofstrmcgic l:1~luwiour:Jn the NBM:. 

· Oencrm.ors ·. shu(~ of sun~';s gct.lerming 
Cnpm~i.ty (%) 

N~\ (s~uui \\'nl~s 
~htcqtlnrla ~ 1.5 
~hn. 38.5 

· .PtleH1c Powtr 22 
Vlctoti:t 
Loy Yung A 2·s 
Loy Ynug 13 14 
l·l'uzelwtlod 23 
Yt\lloUtil 21 
.tfuog,cn 1 
South AustruU€t 
SA dcn~~tntiml 1.0() 

1'hc choice ()f su:!th!gic plnyet.:j;j wt•s dctcnnincd from An exattlimttlot\ .of market 
coocentruUcm fn: c'n~h stnte •. which is sh<lWn h1 uiblc J, ·rtn~ pot.cmthll for strAtegic bebnviour 
in the South Austrtilhan trmtket .fs; C\bvious, bccttuse of lh~ sigrtiflcm1t. sputiul mott()poly 
r~J~d by SA Oenen1tioth '}:11~ toad in S<>UUt Austtttlitt lllW~\Ytf exceeds lUe ~mount of 
· bctdcity that cntt lre irt)[?ont!d. through th¢ Victoda...Sonth AustmH{J .inte.rco•m~tor· (500 
MW)~ Thetcrot·~. :Ute tcsido.nl dcanond ft-ccd by· SA -Oene.t.AtiQH ls ~lways ~ie»ific~•1tJy 
grentcrthnn zcm·.l\1ostof'th~ mmlysis. ofgnm.inghchnvlour fOcuses on ~utt:rmttlv¢, s~~~tegic . 
phtyers itt lher New SmHh W:~les tmtrktJt. whet'e there h; potential tor R siiJgl~ bidd¢t to· fnc~ 
n residual' detnu.nd ¢urve ot Jca.~t; for som~ of th~ Ume. "fhe trtmsmis};ian Une crmstttdnt 
~t~veen the· Victorian nod New South W;:d¢s mMket is rarely binding, so Vi¢todAh prices 
~ire su·ongly infl'ue.ttced by sU'ut~gic behaviour blthc New South Wnle,l) markett,,Stnce they 
have the l<>WCSt . eosts Atld .tl.t¢, gUUft\ntced of.· dispulch ~K mnrsln«l :~mst, Jhey b~V¢' the 
(l<>tetlti~•l ta Jh~e .. tfd¢. on the ~swttcgic b~.tmviour or th~ lm-gcr N¢w $oyttt. Wules ·:portfolio$ 
~nd bid nt rn4tgirml !!ost. to: nmxlmisc''tcvcriUt:h Consequently,. hrlbisipQV¢1' Jh~- onafysis 
c~mtcs ott non:-competltlve l~hnviour Jn New S<mth Wales and :South Austrunu. 
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A t1nig¢ of bidding gnm.es m-e considered ln wblch aU. but on¢ btdder :follows· ·11·· mar8inAl 
cost bidding s.tt~ll.~gy and d11~ str~tegio plnyer pla.ces bids ttcc:otdii1g to ·th¢ followhig n:de~~ 
Assuming (t Htlenrd~mand with rm hnercept a. ~md slope b l ~l ·$¢t, N of' riVAl bid~~rs ·w.ith 

output a.:;; £q,, <the strut~gic pbl)'er ha$ n mtuogh1l11 C(~sf cj, copucity .Kj p,t1d d~terminl!S· 
N 

output q
1 

and price bids Uyaccot<ling; to wheUlcl' th¢y nt~Jn « low demund ;period or a high 
df!tl1~ind ped.od. 

L Lo.wclemmulrrcrit:Jds: wher·c a~bfQ+2+-.·~ .• •.· · .. ·}·~ c·] 
·. - ~~ 

<t1;;K1t .e,.cJ 
2.lifgh d(mwnd p(ftlmJs.~ whete a ~b(Q+.i +.~.·· 1 

J r> c: 
vlf:~ 

f/
1
. ;;;ta-bQ-c)/[(4+~_-.:.ra.:_· ... _)bJ, • 111' ·~u~bt(l+tl.r.) . .. .. uf!, . " 

hl n closed n1nrket with all utherbiddcrs bidding the.ir eolite capneity UJi rtmrgitm1 cost * tb~n 

Q"' 4K, Md iJ!' ,.. o. How~:v¢r !lien:> ·!lf!illl number of t!i®oflll wby ll!e ~Onj~!\lrill 
A. '(},, 

vurintion~ ( f!!:J.. j m~JY be Jess 'than Ot ltltst. in an OJ'Crl: t11arkel, wberc. hnports ·are h.tfluenced 
l:llJ, . . < 

by lroO.t demand chllnges in ·tht'rtn:ighbou.ring m~ket., and pric~ ctmngos itt Ule loc~d mmket, 
then the Cournot: .conjeGturern~ry not 1u>ld. :lVforeover, even in .the .South Austmll({n m~~ 
where all rlvn1. bjds including imports ttre: ~on.stratned by cupa~ity* tb~ Cournot cooj~tQre 
•indicates ·;t. stntic opportunity. Because ofthe potentiallhnit.~ to Jnnrket power in .rt dymunlc 
context, bidders n1.uy. chous¢ JlOt t~l tully exploit lh¢ m~rkerJJQWet Af.£orded to tht!m ev(!n ln 
the short tetm. 

A numh¢r or authors lmve ~~t1ed, thAt (!ontr~cts wm he cffC:¢tlY~ ln. reducing mnrket powet 
ln i!l~tdcny tntU"ke~s {Helrn and Powell l992f Pow~H 1993; LucitS ;~nd TayJor 1.99$. 
N~wbery J:99S) •. ror exumpl¢, Lt.n:m.~ and. TaylPl' fl99$)* and Hetm And: .J>owen Cl992l 
have suggested that the existenc-e· otr ve~·tfn:g t;Qntnlct~\' in the 'IJt matket 'W3S .dre ,t¢(t'iOn' 

l~hind: ·th¢ constr.mned biddin~ ~chaviour in th¢ it)lthd. p:dod following pnv3Us~tioJlt 
.Simihu:ly* in their mmJys{s .. or· the St)Utl1 Aus.traUan mnrketj, SuJerl~n. Rol>.bu;on, P~m-~Qn 

,,\ 
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11nt:t Ch:m ( 1996) Ond thnt vestiitg coutt·a(zl/{ set: on halt of STSA's g~ncrnting cap~Jty 
would reduce BTSA•s mRtk¢C pow¢r sub~tnoUaUy,i Cteuf;\Yt. vestlltg c;mt~ttct.r do Hmit 
n1aiket pow~r bectJllsc they rcpres~mt n · fonn t)f' J1tic.c t¢gula.tion, Uowevet·, it qpes not 
foHow thtn biliU~rt~lluubtlrtg contrar:ts it1 u frc~ tmu:k¢t will ofrcr· nnY lhsur~nc~ ggaittst 
stntt~gic behnvtout. Any .generntor whN. slgns tt 5:!0.ilttnct to settle at. U: prl~~ bc.k.w the 
c~~~qted .spot 1rmrket p.t:i¢¢ woul<l be expected to. incur ·fititUJohll Josscst so it should be 
expected that contl'tlct .pti~cs include ~my n1nrgi.Jl ttbove matginnl cost t¢SUllins from: 
sn·~ttegic bebnvi~)Ul~ltllha spot nmrk~t, 

A more useful. role f()r contt·u.cts rtlllY he· to protnO(l} th~~. conJ.(.'stnbility of ,the gct1cratkm. 
s~(!toC over the: hJilS term cNewh~J'Y 1995). "Because of their· high sunk c;mtts ~nd g~ncr;1llY 
iowcr opcrntirJ~ costs.· existing gcncrulol~s cn11 nUot·d to t1pcr~•tt~ ~'t pl'icas below l'>otcnthd 
.entrm-tts* mm·ginn.J cost long enou~rh to 1rmk~ entry unpml1tnblc, Corm·ucts ~m<,W potenUul 
~ntturtts to look hl pdces ·flt the pr!~"'cnl:ry (pre ·price w~w'). Jcvel1 nndJ thet¢fot·e, rmGOIJt~s.es 
entry. and· Hmits strut~gi.c pdcing bebuvl.ouJ· ·to the · emry lrtduclng p1:ice. Newbery ( 199SJ 
uses the UK expet'iencc to support his m•gurrn:mt ""' the ability of. inqep~ndcot powct 
produc¢rs ro enter )nto l S-ycar contt1tcts ·with lhc distributors led to the cntJ'y or Combined. 
Cycle· Oas Tt,wbl:ne rCCCfTl ct:~t1a.city nmocmtin~. to ttround 15 .11cr ~~ent of tot:.U capuoity by 
the end or 1994-95. 

Another fnc~or which hnplng<!.s od the level ofcont.ostnbility in lht' NEM twer Ute short to 
'tnCdiUrn tetnl. is the lead; time r:jquft¢d for tb~ Constructiott Of fi¢W poWer plants~. ror 
e)}ample, .sns turbines t~e ~•t \ le,lst two . yet~rs to be consttucfed CEl¢ctriGifY Supply 
Associa-tion .,,r AustrnJJa ·l99lJ~ ·1~hetefore, evcnlf potetllinJ ¢rttJY JtJJsy provide ~t limit to 
~ompetition Jn the tncdlumtt!tnh there: is· potential for short tenn exploltntio.n of toe mnrl\r.[ 

by fncumtn~nts. 

AnotheJr · potential consttaint on notH~omt:>¢titive · bcb;wlonr. is thtl thte~t ;aft regulatory 
itttetventlon. 'To the extcrw that hlgb pric~s nr¢ ex.JX!Cted, w trigger the 1nttodu¢tion o-r 
rcg~dtltion. generuton• mtty ttdopt smne fottll of Hmit prichlg behaviour~ .. ln .v~ntlcult~tj Jt. iS 
npp~~ent thAt !;ome fatn1 or pti!:!ing regulation m«y ·be put in pJnce bt South· A'1stttlli~l via· t1 

compHam~e prO'gt·nm, so the potential for run ~xploltt~tiou of ·the. sp~•tlnJ roono{Nltt ·bl South 
AusJtaHtl may ~limited. 

'-- () 
,, ,,,~'.it' '·~~·· ,j,, 



1tmty prlat:s 
Tile lrt9s~Jikely type ofte~lmulogy to be consld~rad by pctenthtl ¢tltr,mt~ in the NaM: .is the 
g:,~ .. fitcd gencrlttiou uud cogcncrntion. l{eform of tlae gus lndy:;tryt Sll1.illl' und mt)dPlat pli!nt 
designs and sh(1tter lend Hme:r, uUowiug f<n' nu11·e mnrglmd cowy Ut1tt lower risk ~s~oolntep· 
with cost ret~<lvcry• ondthe ct1vimnmcntttl advtmtr~.St} ofnntUtt~i g~ts nH .contrtt~\tte to making 
gas fitcd. gct\etAtion. ;t more unrtt~tivt~ optitin fo•· t11Vesto.rs. ·1'bc t\Ult'!{lJll.tl opcmting c<>st of 
these units dept;mds ()n the llrlce ()f{ gn};, wWllh¢ Post of~ opernthtg cxbting gns turhh1es 

' mrm:ing from Utotllld $35 perMWh ln South A\tStralht~ 1:tJ(~ feusihility ()(: invesltJl(!tJt .in g.·.t~\S 
,,. ,, ' ' ,_ ' ' 

lUtbht¢S Will qepCt1d Oll Whether the COStS Of blV¢Slrllcllt Cttn be J'CCOVcr~d tbrm.lgh the 
(~X(!Css of the nvarng¢ spot market pric~ nvu~; mnrahtnl cotit. 'l'he te~,lbnity or 9hh'Y 1lt 
r.Iltferc~~t lQvcls of cnpueity 'lltiUrmlio•tls considc.!·ed in lnble ~ .. 

~~·. Av~r~•gf! sJn»t price$· rH!.Cdcd lo justif'Y lnv~stmeot 
.Mnrginnl Operb.ffnf:!. Cost· $ ~5 :$ 55 · 

~ axv¢ctep DttJt)atdi' . . AVt!,rngc Sp()f. 

thours .P,~t ~uy} Price C$/MWh> n 
~"~ • · · · 12 · 4~) u3 

10 45 65 
8 48 68 
6 sz 72 
4 60 8(} 
Z 85 lOS 
l 135 15.5 

· nThi~ is ~h~ itvciti~~ pr,c<: n~cMd.W'Jwu tt1e g~n~rntot is disl1P.t.C:h(:d 

4, Quantifying tbf! jJ,J'lcing and: .t·.evenue bnplic .. tlons ·bt: :ma..rl\.et 
power in tb~ NEM 

M(HJ~l P¢H¢l"tptiJU) 

The qunndt~tive urmlysis wns condtu:;ted: using t\ll.Ar~nts ttJC>dal or .the nunon!!l· ~(eetri~itY 
murkf!t. ln this mod<!I. the spnthil u.~p~cts or. the el¢ctrlclty ,market rir~ r.c,[n~sent~;d, ·by 3 
demand. m'dcs(N'ew SouthWul¢s~ VletodJtnod .South.t\u~trnlht) uod:J8 atipply .ttad¢H from 
the thr~ st.ntes and the Snowt M<'Juntafns Hyd):c)clt!ct.dc Scheme .<StvttlnA:l)~ At c'~b 
supply nod~. an individual Jlln'nt is t~p~-~sctlt¢d,. t1nd bids are• nmde t«!f!<Jrdi.ug f,o vndPtUJ' 

.$lltning assumJ)ti.OnSt The (Qt;ll quunUty bid into ·.the t10ol hl9lUdP$ Jl ntoohnntic contpojt¢h" .. 
" J'f' 'I 
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wbfcb t~p.rescnts randomJ?Jn~ctlomag,¥s (forth~rmtds) and ntndom luO.ows.ofwflt?r toto 
tbe S.Jl{>WY Mountains Bydr(>eJe(!ftlc Schcm,~,. The. model hus b¢¢n · developed using: th~ 
1~.xt~nd simulntkm softwar~j and employs n Jnoduh:w tlpproach: to .the .:onstn)etion .or 
vutlous componen.ts of the rrmrkcl descrllx!db¢low~ 

Dcmt1ml 
StAte el~ctrl~ily /t)ml is rcp.resent¢d by .U:. Jond durml<m (;Urvc, with · systemnti<! vuciaUon. 
{uccording.to set;son) ns·well n.s rnndom but: seduUy correlated shifts on; a daily basis.ln Jhe 
model runs discussed in tbls p~tp~l'~ three t4~prcsentntlve periods p~t dcty nr¢. chosen$ ln 
which the lotid nssochU¢d w.ilh 17~ ·50, und 83 per cent. pn1b~bHitJcs 011 th~ 1ond durAtion 
cut:ve ntc used to rept-el)cnt peuk~ shoulder and b~u;~ loads t~s~ctlvely, An .exarrtpJe of lbe 
lrmds pr~dicted by \he sHUL~Hcul tnode1 is shown h1 figure l In UJe uppendix~ 

this information is. used to derive :a s~rics ofshiftingdemttnd.curvcti for different fi.mes. of 
tb~ d;ty ... At. cn~h d~mand node) bids ure .mp,de by ~l reptesentutive customer which slmw the 
pdc¢s ut wbi(!.h the custom~r is willing to reduce or hlcn~.Ase.lo.ad~ Demand· elustlclty of~ 
0.25 evuluuxed ae the .mediun lmuttm n typJcul w~ekdny .is used for the anulysls presented :in 
this l'uper~ 1~he sensitivity of the: results Jo th~detnUJ1d cJac;Ucity .assumptiotl hns .been tesle4 
U!tder .·A; t;tnge of elasticiti4s ( .. o.l t(> •O.SJ .. Chtutging the demand ~Jnstlclty dot;s uot ulte.r m~ 
reh~liviti~s hut only affect thq magnitude of th~ r~sults, 

1~h!!rmal Otmerr;rtors 
Bas~ thetmal'f'h""!s nr~tn¢ slow stqrt thermals; ttrti JucJtH~~e brown .co1ll. bJ.ack coal nnd gas 
6tcum pl~nt,·, tnthe:Jnodcl,lh¢te are 15 bnse th¢rmal phmts, rcm:escntio~ the majpr th.erm~Jl 
gen~tators ht biqw s.outh \Vales, Victori.u; .~tqd South A:u.strtilia. :Margint11 cost assumptions 
for r:ach plant: were based o.n .a~sumed tvel ~d operaHng and m;dnwnatlce cost..$, 'tb~S¢ 
ussutnptions arc- shown in tabl~ A.l., · TJ1~ Jnfl(!x.ibiHty of .slow start th¢tmal .. pi~nts is 
m<>d.eU¢d by u.ssuming thnt the minimum ()UfH!city lJfeA¢h or.>erating unit ls bid ln AS S.f!/Ji­

dt~·patch. Jn th~ Code, ~·c/f.df.~ptJtch is, offen:d nt a ue~ative price, which is the prlc~ that 
g(!netAtors m"¢ 'NilUng to puy Jo :tWOid tbe hi~h costs Jnvolve4.Jtlredu~1ng /(Jad. belowJh~ 
minlmu.m. locrd in c~IS~s of excess' generation, O.¢nemH.y. th~ generator tr:celves t;Pme 
positive spot mm-ket price for Us ~)·elftli:spllt(]/t .output, t~nd in the model it is M$1U11ed. that 
the g(metutot wlll shut. down, n unit Jf the. uv¢r~ge t>rlc~ recetve4 b behnv Jts uvoidapl¢ .C<>$t 
by ao. Jlmount greater than. the ~ost of sbuUinkt dt)Wft a ,uul~t Comp.eUdvc; bidders ~e 
assumed to blti th~ n~mnind~Jf uti lbclr dlspatchubh~ nutput at tiltu'gf'iiAl cost. · . .At ®.tlh $~fJ in 



~ .. 

the, slmutnHon, ·the .qumni.Ly ofC~re.d· by ·comt~titivc gt:!n~tntors ·cnn vnry· du~ fo· nmdom 
ont~ges ·~n:a· phmned shut. downs. 

tlids by opc•·ntots nr p~nk thQrn1,\l phm~~ ttrc nssumcd to be cmntx:Utive hlthe (l~~es of 
Vi.etorin nod New South \VA\ 1s. the asswn{'tions usQd t<> reptcsent the costs uud. ·capncJty 
of!~J1S tutbines in eucb state ~ltt! shown httnble Al ~ 

Strmegtc bidding hellavlaur b.~~ tlumnul generatmw 
As discus~ed h1. the pi·evious section. biddiu~ bt:htwloUJ' Js .coudiHonnl. ()X\. the expeclntion 
finn n str(lteglc plny!~W wiH fnce a •~sidunl demnndf Itt each strsp .of th(} stm.ulutioth ~he 
st.rntegt~ plny~w assesses Hs likely level of resld~ml demand. which ls detenniued by fotecust: 
load* mul expected supply by tivnls bt their Jocnl: mmket (tncludhtg n~;C tmdc);. these 
~xpectatimts um lms~d mtthc mosn·eaem obRervtlUotl for tt similar dcm»lld: petfod, whi.ch ls 
likely \rt bc,1 a gamlprcdictot of ctm·out p~t·iod dvtd dispatch~ due to the sednl C()ttelntJon ln 
lmul alidln phmt avnllnblUty. !11 cus(!.s· where stt·ategic· bidders eX,p¢ct to foc.e n tcsidtH!l 
demand, they aro:ussu1ued to determine ptlce nnd '>utput decisions bused ou ltd$. t(!Sidunl 
(kmlRrtd cur:ve. 

jthe Snowy Afmmwbrst/)'druHle.ctrltt Awltorlty.(SMllltAJ 
Th~ amount or power uvaHubter nt nny t,mint ln tin1e Js detctmirtcd .tro.m ~l detx.iled 
hydrologic~d modelllmt is described in detnll1n S¢~>ccimnrtp, Beare mut l3rennnn (U>97) •. 
This .modGl disttngui.shes bt;twcen the amount of riv¢t:nm powet nvnllabfc, nnd' the ~ltlOttllL 
tlmt can be stored .for future usc •. River run pow~.r fs bid: nt $0/M:Wltt JtS it iin$ no 
upponuuh.y aost. Jt is .assum~d thaltbe SMlJEA bids foJJ its um1.-tiW~rtuu po•Ner based ott 
n rcri1dunl dcmnnd curv~ which is aggregated t.tcross the different ~~egiort~h Residual demand 
is Assumed to be baseil on Cournot ~~unjectutes nbout supply by the oll1er: bidders .• Jn ordet 
to rmion the scarce bydro~etectrlc "npacily ovet: th.c ye!.u~. a shadow cost ott ourrent. rele~~es 
is used wht:ll determining strtnegic bids. 'fhl's shndow cost .is d¢terroin~d ltctatiV¢ly such 
th1t dispntch equals av~rnge ntlilUJtt output (5l000Wh) ovcrlhe,yenri 

The 1Jispatclr/:'rm:;?ss · 
A~ each stcJ) .of: the simulation; the bidUing. iuformuOou. Js ~~ss~d io · n. Hne.;t~ tltogr~urnnh)g, 
model wbiGh dctermJncs the le(lst. <msL disrmtph. t.nking ~lccourn of ·~nt~~·r¢1-!iOntlt tt~msmfash:m. 
constraints and. losses, 1~hls dtsptu.cb nlgotithm ls bas~d otl the dlspatah \tlgotitbm described 
htthe Natiomtt ElrJctrictLy Code of Condu(!t" Pdc~s .nt shU¢' dematid no'd¢s .. ·.f!~~· dQ~eulllm~tt 



.. 

frot11th~dual. soluth1u, uud this h1fotmation.is llS(!d to cntcuhlte tevenuc f(W ~ttch]JotttoHo, 
t\s \v'e\1 tts shut th,w:1 dccisio11S for thermnl phmts. 

ltcsults 

Tlte lm.r'~ cCJsf! 
The b¢n~~hmnrk used it1lhis nn~tlysts is tho cas~ when (tllthenmtl gcnc.rntors, at.-e .:\SSUntcd to 
mukc bids ~•t: tnurginnl C()St, nnd the SMH,EA is nssumcd to be the residual blddct. (ln the 
bJlSC. ~~nsc yctw t1f t 996, Hn.H'c WM. limited rcsidttni dctmmd nftcr all nvnltublc therm~tl t>lants' 
~opncity wct·c bid in nt mnrgitHtl. cost~) A vcmgc priccs \ltldcT this sccnnrio m-e .smnltHttised, 
ilttobtc 3. 

Pcttk Mc,:•iru\ .. OiTPcnk 

$/!YtWh $/MWh $/~1\Vh 

New South Wales 25.62. 42.90 21 . .39 

Victolin 29.73 25.08 20.88 
South Australht 30.43 26.24 12~01 

Snowy :17.71 23.94 20.68 - -
Spot mtu:kct, prices hi the base (,msc is crtectivcty n rencction of th¢ tnatgittul costs ht coch 
sH1tc ttnd ttlso of the direction tlf hHctstotc trad(!. (Mnrginni t'id C\ttves for the bnsc ¢i\Se ure 
HJustmted h1. figttrcs ~o: to 2c in the. nppct1dix..} ln <lff penk petlods,. Victotin exports· to New " 
South \Vales bctHu~se the vet)r .lo\V cost brown. c<ml plnnts nte 110t fttHy dispatGhcd 1o¢aUy. 
Th· these periods, the spot pdce. til Victoria js dctctmitt,,~d by the pt'lcc bl its ext>olt rnurket~ 
However* ~tQWn conlptnnts nt"¢: not suffic.icnt to rt1eet peak load ht Victorith ttttd iUs often 
trade o~ot1t New South Wtllf!s and the SMHEA ntther thttn.locur high cost gus platlt$ tbnt ~-e 
used l() meet the Vl(!torhm pcaJt dcltlt\Jid, Most ttudc between Sot1th Austr~Ha und Vi¢t<>rin 
flows into South Attstralh~ because:. gctlet:ators J11 South. Austt£\lia, have l'eltnivcly higher 
rnut·ginnl cost thmt geJt~rntots ht Victodu, 

Strt~Mgic IJe/t(tvhnw 
tn the following unnlysis~ the stratcgi~s ~)f hwge pluyers at~ cxmn!ned and the output tutd 
pticing decisit:ms tht\ttwe Hk¢ly to .rcsull from the currcnf rm1tket stntcture bt the NEM; nrc 
quantif1¢d. A range ol conJ~~ctur~tl vttrh•tkms were used to test rorvtwyhtg d~gtees off murk¢t 
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power b) ·strategic: ll)aycrs, lO· one: sctofscenatios it wnsassumed that ¢~ch sttalegi¢ ph\yer 
exetts full fiiat'ket power over its residual dcman(t · ctttve (it} tho conjePtural vudu.tiott 
coefficient wM sctto 0). These ~lSStttnpthH\s Jed to. vety hi&ll pt·ices with the average l>eak 
.regiom\l prices ranging from $78 to $94 p<!r MWh when both SA Generation and. Oeltn ate 
stnltegic plnycrs. Such pricing s~futegies are unlikely to be SllShlinnble' due to. the johit 

th~·ents of entry mld of tcgulatory intervention. Conscqw.1.ntly, ultcmtltive SC!cnndos werf,} 
considered in which l~wrct: levels of market 1X1W¢1' were cxercis¢d' by tedtiCitlg the 
conjectnt~lt vutiation coefficient. The conjectural vnri;ttkms assumed for cuch su:atcgic 
(>layer fot: the results presented in this pnpcr ai'c provided hl btackets. THe seen ados used to 
test for the ~xercise or n1ttrkct power ad sing ftOHl the st.rttctute or the NBM: arc: 

• nU generators in Victoria nnd New South \Vules forced to bid con1petitlVclY. (at 
mttrgintll ~ost), l\ndSA Gcncl'Mion bidding· su·ategicnlly (-0.95); 

• Delta and SA C1et1erntionhidtHng sttulcgicttUy and aU .I'etnnining thct'lJJal gcnenltors in 
New Soutlt\Vulcs and Victoria, bidding ntmt\rgimd. cost tO. "0.95); 

• Mn~quaric nnd SA Ocncration. bidding strntcgicnHy, nnd all ·remaining thermal 
gtmetatots in New S<~uth \Vules nnd Victori~tbiddirig nl mnrghml oost (0~ -.0.95); 

• J>~tcitic Power nnd SA OenetuUon bidding strntcgic~tlly and nll ten1ainillg thcrinnl 
generators ln New South W~Hes und Vic.toda bidding ~'t tnurginnlcost: (0; .. Q~9$); tt~1d 

• bella* tvl'acqtmde 11nd SA Genernt.ion bidding strutegically; flnd nU ternainhtg thcrnml 
genemtors .ht New South Wales und Victoria bidding nt murginnl. cost ( .. 0.8, .. o,s~* ~ 

O.fJ5). 

The pricing outcomes for each strategic combinatiol1 foL· Un.~ vadous. regionul nU\tkets ate 
shown itt t~ble 4. These results suggest th~t spot m~rrket prices, in ~ut pttrticit>utirtg' tegions 
are increus<td as a result of strategic behaviour ht South .Au.stt~lli~l ;1nd New Soutlt Wa.ies. 
High ~idding by SA GenerutiOJt leads both peak and off-pcak.pdces JnSouth Australia to 
increase by over $5, per cent.1'his is due to the high level or maf.kct co11centrJtiort in South 
Australia. Even with nUtX:hnunl ht1IJOJ1s, SA Oencrution can SUPJ?lY hnlf ofth¢ matk<!tin off 
peak periods. the dcg. ree: of spnti;;ll tnott(>pol.).' held by.·· .. SA Gctteration is ntusU'ab:~d bY ... ·· 01¢. . . 
lurge differences between prices hl the South Australian and other· nt:trkets~ Strt\tegic. 
behaviour by SA GenerAtion is .also csthrUitcd. to have sign.ifi~~u1t now lh(Oligh effectscinto 
both the New South Wales and Victorhm Tnarkets. To a llttge ext¢nt~ this can be attributed. 
to interstate t:tade effects; high price bids itt s·outh Australia leads to nn inct¢ase ht imports 
into· South AustruHu. plUilcula.rly from Victoria, which ht turn lmpHes· that· hfgh~r cost 
generators in Victori'a need t<J be!· dispalch¢tt tc! s~\tisfy local detpnnd~ 
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4·~ Strat~g•c biddlflg • siuttdatcd' ~nnual $aver•g~ t)f sp()rt 1111\rket grlc~~ h• 
.1996 
Peak Reg Mna /. ·Pi·ici1s 

Str;tteglc Player{s) 

Ut\se c~ise · 
SA Oenet~ttkm 
SA .(JcncrnUon1' :Pncific .l>mvct· 
.SA ('ienerntioh,. I:>cltn 
SA Ckmcn\tioth .MncqU(ttic 
SA Genl!mtkmf lJelfJl & 
~1ocqunde 

0./J p,~ak Rt1gfmml Prk<t.~~ 

ansc~.ase 

St\ Oettt!tmkm 
SA O~Jtcmti<)n,·l?twific Power 
SA Oenerati<m, J)clt~t· 
SA Ocn~t·•ttiot't. ~·t't\CC}Ut~tie 
SA Ocnemtioo, ~Jtn & 
M·nc·qtmrie 

New South 
\Vnles 

$/M\Vh 

25~4.6 

48.95 
32.98 
S8,30 
54.17 
64.00 

lL39 
'21.91 
21.93 
26.24 
25.49 
~~J.91 

Victoda South 
AustrnHH 

$/M.Wh $/MWh 
29~73; 30.43 
35.42. 41.16 
$1.27 4JAS 
56.21 58~04 

53.03 55.21 
60.00 60~73· 

.40.88 22.01 
22+.St 3Q.S6 
22.10 30A3 
25'.:1& 32.83 
~S/49 32,..44, 

36~t7 40~75 

tht} al1al)'sls of ~u·utegic h¢haviour in NeWS(,UtltWuJeS; suggests lbM l>tl~ifie Powe~l 'woulq 
11~\V¢ much. 'lc!;s. imp~'et 011 prb~~s th~n ~it.hcr l:Xtlm or ~1~c~tuadc iC it were to Act: t~s the 
stnttegic plnyct. This reflects the r¢h\tivel)' loWelf slmtc of' generntlorl. enpn~ity OWo¢d by 
this portf('no~ Becnuse or tbu highJe.vcl of excess ~~upncUylrt the systent Ptt(!ific :I'owct bns 
very limned t~sidunl dqu1nnd lbr n1ost of" the· time. The h111>nct or r~lfcmAtivc pd~e icndcJ-s on. 
opcmtlna, surplus! ofgencrnft)l'S· il1. Ncw :South \\tl\l~s .nml.South Austt14lln 'is musfuttcd h1 
t1gure 3. 

When, the sin~h; strntcgie play~r se~nndos nre com11at~ed* ·tt is.ql¢;\r-':in~t each. pltJyer WOlllP 
.pt¢fcr · not .to 00 the.· hi.gh ·bidder •.. provh!cd Jbht. SQJ.fle'OJ1C else petformS lbi.S J()J~~· :tn. 
ptttticulu.r~. ~1nc~1uade would huv~ ll1¢ hi.sbcst;re,,enues it it w~re to bid compedtiv.~l)' ~nd· 
O¢lttt were to bid ~u·tttc.gienlly .. Simihtdy,. Del ttl wmdd :tchtev~the highest opt:rntiug: $\Jtplq$ 
i r it were to bid nt tn;trghtnl ~ost ttrid Mucqu:~d~ w~r¢' lo bi(lstmb~giqn)ly ~ Tl1ls, susilests·lh~, 

. ·~i 



U\~re ls Ukelylo l1e, ll UOt11ilUtt\t l'llte sttutcgy ltl this grml<! •. wh¢tc ooth .OclUl. ~Jld 'Mit(!q9ari~ 
would he in a 11ositioti tn .m2t os strntcgic phtycrs. joh1UY:~ As shoWtl ht figure 3 • sttutegi¢ 
blddhl& by ¢il¢h player has U1e high¢st p11yoff regurdless or the actl!lll ofJbc tlvlll: blddet. 
WbUe both would vt:c.n~r dmt the other sets the tJdcc, tht})' would nlso rhoth prefer to ·b¢: the 
.Price setter t;.ltbc~· tht.Ht l)Ct\t the risk thftt neither \vould set thl~ ·price .. ~"fhe a·cvcttu~s ~<;hieved 
by Jointly sctth1g the prlc~ tndict\te lh~tt even htt\Jtt1tH~oUush'e gmne., s\rMc~ic bch~wiour by 

bmh phty~rs would hnvc high. payoff.') •. 

F·tgure 3: Tit~ simul(mul impact of aluutwlivc stnucgk pl<t)!ets in New South W(1les on 

ap£fnHIU.~ ~,·umlas 

0 NSW Gil$ $A Ge!lerBUQO 

· •SA G~Mrauon qt)ella DMadquatl$ !iil>!lclflc Power liP~Ii;J s.:Macquiliiil'l 

ln .t~l casc.s, th¢; Victorit\ll gcnerntors would benefit .(rom str~tteglc behaviour in ·the N¢w 
South \V.nlcs. niarket (figure 4J .. As thCi Vi~toriwt gcnerAtprs w the lowe$t cost suppliers 
(lnd arc ulwnys disp~!t9hed, giver\ m~trghHil cost bidding; me effects of stt;lf¢gie behaviaut 

h1 New South \Vales iWe essentially· .pdce cffeets. 

frrt\d~ betwcf!Jl the two stt\tcs ht <>ff .. (><!ak pt!tiods is just ns likely .to flow from New South 
Wuleslo Vi<;toda.us trom·v·ictod~ to New Sc:>uth W1\les, .eon1pnrcd to the bas¢ crt$e wher¢ 
ot'f~pet~k tritde Jlowed tn~lnly ln the Vi~mrhtto 'New South Wal¢s ·direction~ two .mctots 
conlribUte to this ol.i't.cotne:. first; .st(AtegJc biddJn~ by SA O¢n¢ration. in SPUdt Austr~•lla 



I J 

h~nds to a higlter level of tt~dc fnm1 Vlctorht to. South At!sltaUu hi off peak t>edods, and 
second, export:; tromth~ SMUilA hl off-pcnk ~dods tire ll!dllced subslnutl4Uy. 

lrlgw·e 4t. The sitmtltmut .imtmct qf (i/tt?nwll\.1cl sll'megic p/(iye1W ut; New Somh lVtJleJ' .. on 
opr!l"<lllng smtihfa t?fVktol'ittn ~~f!ltC~ratr:>ttr 

500 

4$0 

4t)O 

~50 • 

c :300" 
0 = 250 
'£ aoo 
~· 
no~ 

100 

~50 VIOG~ 

· •sA <aeneta.tlcm q Delta o Maoquatle ra fiaornc Po war •• Delta & Macquatle·; 

5·. ·Conclusions 

One of the key design. prlnclples fm~ tbe ptopt~scd N'ational 'EJecfticltY Code is 10. lun:dmi~ 

the lXltenUal for .coJnpctftion ftt!lW~en· pa.rtlcipnnts while maintaining systettl ~gcudty. 
HoW1..1Vt.w, ~tilY p¢tcei.vt:d industry .structure ptoblcnis giV.hig Tise to tnt,rket 'J>ow~r of 4' 
gtmertttor is outsid~ the scope ofthc Code. 

Even. though tnAjor restrlactuth1g bas utreudy ()C~Urt¢d ht Victoda ntul New South Wttles, 
Uie ctntcm. st.rut1tUr¢ .or. the NEM is eht•mct~rised .by· ·.n. ·sigu.fftcant degree .of ·ifiatkct 
concentration pnrt1culutly ht South .Au~tr,tHa and New South WPfcs. :~1~t~e~ ¢OticentraHott 
und the site ot dcmtmd·rol~tiv~to ~up~tcity JoinU.y·detcrrob1e wheth¢t or not no iotli.vfduat 
m:u:Ret player fuces a residur.d demand cut-vc ~nd is; thus~ potcnthtlty ~•bl¢. to .f.pfh.Jeocb the 
spottuurket price, Entry.,Qfnew 1ndcpeitdentgeoetntors .. cillil~ an. ¢f(ecUv~·'way of Urolling 
the hHtrkct J)oWc.~· ¢X¢til;!d by ·~. ~enertttor purtfoUo. Hawever. the thttat of ·entry to 
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incum~nt gen.ctutots is likely to be more effective in the longer tUfh nod if n¢w lnvesto($ 
.cun s~curc contntcts with (.tustomers, lt1 tfic, stmrt tp m~dium ltt'lJh .IArg¢. ~~·~~r~ttQ~· 
pi1t1folios in New S'()\Jth \VuJes und . South Austr;1Uu ;lr¢ Hk«:.ly t<) huv¢. sui'ficicnt mutket· 
J1ower to domhHUe J)tlrtlcu lnr tJtntk~t scg!Jleut~. 

1'hc results or the modellh1!.t undertuken h1 this Jll\pcr .suggest that: strAtegic. bidding 
~h~wk1nr by SA O~nemtiQn. in Smtth Austrt\Ha ~tnd. the: two largest scuerntot portfoHc>s h1 
New SotJth. W~\les has the potcmtinl. to Jo;1d to tiiguiflcnnt lncretVii!S hl clcctticlty pdces 
relntivc to the bnse cnse. All .scr1¢rotm-s II\. the NBM'. nrc csthmuc4 t\1l)(;m~fit. th)·m. :;tt·ntegic 
behnvioue by n1t•jor ph1ycts lo H~tlt1S of hight.W op¢rutiilg~ :;~lflllU~::r.s~ \\ltth gcncrmion costs 
Jt<:counting rot over two thirds tlf totnl deliv¢red: costs ·ttl clcct1'i¢lty ~oo.~ttl.n~rs, such 
str·tnegiq behnviou~~ by gellerflt<>,·s, would huve impolinrtt hnpUcmtods for the c.1osts to 

consUt11ets, 

R~~~thttion cmt1 pro vi l{• .. q: ch~ek to th¢ e.x.~rcisc of tnnrkt::t 'J)OW<:;t-. H_~w.:vct\ this oJ'ti()h i~ 
not with.out. costs+ A:\~;n~Jt.ivcly •. rurthlW shtlct~trtd rcf'()ntt UHW · renttlY¢ th¢ ne<!d for 
regulatory h\t(!tvcntlon. 1'hhf option tl~¢ds to he crwcfully bnlMlCcd · ug;alnst th¢' n!!etl to 
(!J1sure. the fimu1cinl, vrnbility of the gcner~•tiott scctorr ln UR~ long<!i: terin; neW ·cnn·y, the 
co~1sttuctioJt of new int~m::onn¢<;.tors .and the nug01t!t1lntiou of cxistin~ (1ncs ~outd cnh;\nee: 
"'ompelition ~utd. h(;!nce, reduce th~ sct,pc tot sttlttcgic belmviour in the NEM~ 
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0 
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~87 14.3 
634 ~~,2 

445 14.8 
6:\5 14.3 
~$ $\) 

460 1 
460 7 
185 7.7 
ll35 7.5 
463 22.5 
65 tS 

230 12.2 
.t 16 19 
l9l 18-
45 go 
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Cost · Cost Otttag¢ 
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5 (}.40 6 
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8.~ I 12 
S,Z 12 
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5 0.40 6 

'7.1 l 14 
7J 0>94 14' 
1.1 ();.~)4 14· 
·s 0.40 tO 

$.7 
!./1 
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5.7 
.5/1 
5.7 
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lO 

59 
.~.6 

$.9 
SAY' 
5.9 
f() 
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3.l 
3.l 
10 
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0 
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() 
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!!I lgiblo customers who cle~l not to l1c n nlmjk¢t J1ntttclpuut Cthnt Js u ~rsou 
who tmoct: ht tltewholcsril~ nmd~cn but to p\H'Clmse electdcUy from n mtwket 
pmticipmH othet Umn th~lr loon[ pm1icitJattl: J'ClttHcrl 

A V<lhltHm·y contrncl nfford ing protcc.tiun 1() one ·<)f U1<.'u~c pntU~s Ul~uinst 
fh.:Gtuntions hl SJ'tlt murk~t pt·iccs. 

·rhe rnllking <>fgllnernt.ing. unit.slu onh!r of theh·lucrcusing£osts of 
genct·aUng elcctri<~Ily. 

~rhc pJ'ice l)pcclficd for a pri~~ bnnd nud n tr~lding lmctvt\1 Jtl '~ cJispnt<!h offct· 
lbr the off·lmuHug ott a ~enetnUng unit JjcJowlts sctf~dispntoh l~vcL 

'J'h~ plnnncd tcmoval ot~ n g¢nenttlng un1t fmm scrvlce tbrrouUrJe or 
prever1tntivc mainteJmuGe~ 

The level of gcnc1·nUon us SJ>cclfl'cd tt1 n dJsJ1ntoli offer and .il ttndrng int~rvnl, 
whlch is the level nt which that senuntling unit must b¢, dispnfched by 
NEM.MCO lltll~ss it .is rcquh'cd to opc.rute.undcr n dit·ccUorr lS$U¢d by 
NEMM:co in cnses of: ¢Xccss gem!rntloll~ 

Involuntary cotnrnct,s us¢d ns instruments· ofJ'eguJanor1 iJlJp~lsed :on 
gencrutors. 
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