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Thm pay m examines lha x:ela mmhnp between pm.wap rc,wm tion zmd
reliability of supplx of a private mmmpmlv Two situations are mmmdmm:
one i w Iuch reliability is excluded from the price-cap; and one in \ximh it
is mc!uded It reliability 1s excluded, It is shown thatmm Is a tende m
- for the firm w;pmtﬁm profits by low erm,g, mlmb;hty w.hen: cost increases
must be absorbed. Whmtéms il reliability is included :111¢11 ltlﬁs tendernicy 1s
climinated. However, this inclusion creates an incentive for the firm to
exploit the positive relationship between price and reii:ibﬂity when cost
mereases can be pﬂsﬁﬁad on. But this problem can be controlled by
lowering the exogenous weight applied to reliability in the price-cap
formula.



~ INTRODUCTION

1& is clear thax the m':uu niynmm of pm:c»rmp reguhmcm is to prmeci_
consumers fmm a\cesswe price mt.re*asa:s But, as mcﬂgmsad by Vickers
and Yarrow ( 1983] this focus on price should not be to the m*cluamu of
the quality of supplv "because a reduction in quality of serviee would be

, tamammmi to an increasc in price " (p.227). Particularly in the wntem m

 electricity suppl% this issue of qu*sl;tv of suppw has heem f‘:mnafrscfd mthe
notron of rﬂhnbﬂuv the likelihood of capacity exceeding demand
(Kleindorfer and Fernando, 1993). However, ,ﬂtlwum the 1sstie of
. mlmmhty has been exammed to some extent in the literatire on the
positive theory of public enterprise (Fraser 1993a). apart from a brief
discussion by Vickers and Yarrow ( 1988, Ch9) it has not been cms:d.emﬁ
i the context of elecmeny privauzation and price-cap regulation,)
Recemly, i Bracungam and Panzar (1993 suggested that price~cap
regalation "is a classic case in which practice 1s far ahead of theory”
tp.197), and in this context it is mteresting to note from Abraham 91993y
m relation to the regulation of Telecom Australia by AUSTEL that as of
July 1992 the version of price-cap regulation used “includes a quality of
service provision which allows AUSTEL to mdﬁa the price of a service to
have increased if the quality decreases”( p.7).2

The aim of this paper is to contribute to the understanding of the role of
quality in price-cap regulation by focusing explicitly on the 1ssue of
reliability. In particular, it is intended to examine how the privatized firm

evaluates the trade-off vetween price and reliability for consumers m the
face of price-cap regulation.
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T this context two types of price-cap f‘egul ation wil be éii\fmimm;f .
~ where the regulator's price-cap constraint includes only the firm's price; the
ather where refiability of supply is also included in the price-cap |

© constramt. Sl ~ it ;

The strueture of the paper is as follows: Section 1 sets out a simple model
of'a privatized monopoly firm setting price and capacity m the face of
uncertain demand and price-cap regulation swhich features only the firm's
price. This model is the subject of @ numerical analysis in Section 2. It is
show that the exclusion of reliability from the regulator's price-cap
- Tormula s not necessanly detrimental 1o consumers In particular, i the
context of cost mncreases, if the firm 1s permitted to pass on to consumers a
proportion of the cost merease sufficient at least to maintam expected |
profits, then the associated level of reliability will be increased  Therefore.
i this situation consumers are to some extent compensated for the price
increase by geati:r reliability. However. if the firm is forced to absorb the
cost merease to the detriment of its level of expected profits, then the
firm’s response is 1o miminse the loss of expected profits. then the firm's |
response 1s to minimise the loss of expected profits by lowerng capacity
and hence, the associated level of reliability. Consequenty, in this
situation the exclusion of reliability from the price-cap formula means that
although consumers are largely pratected from the cost mcrease. this
protection s at the expeusﬂ of Tower rehability

Section 3 redevelops the model of Section 1 to melude a modificd —
cap constraint featuring both price and reliability of supply. I Section 4
this model is subjected a numerical analusis based on the optimal
response of the finm to a cost increase i order to provide results which are
comparable to those m Section 2. 1tis shown that mcluding relability of



: aupplv n the prxce~aap i‘ammh elrmmate«: the ymlﬁkm m iuwu xd abxhw
i the snuaumx where the firm 15 remumd to absorb ilm €ost iincrease fo tim o
'datrxmmu of ; rafits. However, the mc‘lumu of relmhxmx 15 aim shown w0
~ ereate anew problem of over- prxcmg, m the situation where the urm 15 1ot
se. The p*xper coneludes with a bmci

mqmmd 10 «xb';mb thc cost mcrea
summary.



~ SECTION ONE: m;gmmm Rmmw Lm.,m:»m .

L the mmmpo%v hrm pmdnet.s asmﬁe mupm W Im. 118 xubgm m um.mam |
| ' demand. The firm's ﬂhjef.m& 18 0 maximise expected pmf“ its by (I the
‘ mpzmm} choice of capacity to satisty dﬁmmd which is itself demmmmd by

; f;mtre chbseﬂ as a mark-up on ﬂm av nge mmame vost of pxmdummn it
. subjﬂct m pncucap regulation. |

| hpem%zmﬂv demand (d) xsaiurmﬁon of'price {p) subjeet (o a E
‘multiplicative disturbance (8): '

d = ABg(p) b

where: E@)y =1
gip) =0
A = sealing constant,

Sales (s) will be the tesser of actual demand and capacity tk).
Consequently, expeeted sales (F¢ §)) are given by:

k : %
Es) = [Abulp)f(6)d0+ [Kf(o)do (2

0 k



“if“iﬁrgtjeihx*é,; expgﬁeﬁ&d profits I"g m are gg\;eﬁ‘, b\, :
Efm) = p(s) - cBls) - rk | 4y

where: r = per unit cost of capacity.

| ‘Sﬁbsﬁmting (3} into (4) and siznpiifxﬁixxg gives:

Lm) m};ﬂﬁ(s; -tk . (5
Th:& ;;‘rice:fcap constramt can be wntten as:

(R = by 16

where: Po = historical price
box = regulatory parameters.
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Z]fthm cmtd.mmw (ic k w,?’I”) Mnim :

Nﬂm ﬂmt b mlatcs 1 &emmlm Tati |
i miams tofi nmspmi‘“ ic cost: c?mu m«; in whm: mum ;,.,enemi mﬂmm

- will be assumed to be zero so that the value of' b wil Il be set equal to unity. .
Moreover, tha wﬂm. aof x will dmamnm the e\imt to whmi the fim 4 5

{:sémuiwd to pass onto m:xsnmm symm% cost uu:r»::as&s aex -y m Ihﬁ, ‘

~ form mf‘ ilugj,hex prices or not ;:mms on spczmnu mﬁt mductmn% fiex - m

Con this basts, the fim's constraied objective 15 given by

o ﬁl}L(”‘?)”“I‘}\ (ITIM}WI Slxg)

i n
| x&hmh imphies the followmg :fﬁm:kﬁrﬁw conditions:
= cli(s) + /ciif%m -3y p =0 18}
i’;%i“h e(1~F(k)) -1 =0 )
‘3,:,,,5"“ ={l+A)e/ Py-ilex)=0 1

¥




W lmm I“fk’) = xmmul’;uva :mbabmw (}I‘ capamw eacecdmg demand
| Cxe m X‘“Ibllll\*'} G

Since:

f"f‘(h) {f’{ﬂ Lot : | , : xlli

AR b

18) may be rearranged to mive:

[ 5

(L(a}uw )= ‘:ﬁ%ﬁ&?}wc Po =0 (12

where: gg = elasticity of expected safes witl respect to price.

The first term 1 (12) represents mar ginal expected profit from mere: asig
the mark-up. On the assumption maintained in what fol Hows that the price
éiaﬁticﬂy oi'exymeted sales ts less than or equal to one, this term will
always be positive, so that the price-cap constramt will always be binding.
In this situation, the firm's mark-up can be determined from the constramt
£10), with (8) yielding the shadow price of the constramt () and (9)

vielding optimal capacity and its associated level of reliability.

Constder now a situation where the firm experiences an merease i the

average vanable cost of producuon, say due 1o the m position of a carban



B ax 3 11 uu,, !um is mmu%teﬁ m pd‘?& on m cansumcrs Lm of thxs mqt

' mm case umn
CUAcEx T : e 1y

o .aﬂd on the basis of (10) the firm's mark-up would remain urwlm@d
- Maoreover, with an inerease in ¢ and 2. undmngeci (9) requires capacity (o

| be adjusted so that re i'l[)lht‘\' 15 increased (F(k)). Note, liowever, that mxh
expected sales reduced by the price increase, its impact via (9) on optisal
capacity is ambiguous as the increase reliability conld be achievable -
with less capacity, fN’evertlm‘le?s& it is elear that in the situation where the
firm can pass on to consumers all of ]IS cost increase, the undesirable {for
consumers) impact on price is to some extent compensated for by an
inerease in reliability of supply.

In contrast. if the firm 15 required to absorb all of the cost merease then x
18 zero and so the mark-up must be reduced such thar:
o814+ A)+%Ae =0 (14

Moreover, since:

PaAlw Ay @ M0 A ' 115



it follows that:

BAERD DDl ey

~ and on the» bms of (9), optinal capamw 18 reduu,d with an iissnuated

decrease | in vehablhi,y Consequently, although the consumer does not
experience any price increase following the increase in cost, the associated
loss of reliability means that the consumer is not protecied entirely from
the cost increase. |

Considered tcagﬁtlmn these results imply that for a given percentage
inerease in ¢ there must be a smaller value of x which, although reducing
the mark-up, means that the value of L¢ is unchanged so that on the basis |
of (9) reliability is unchanged. This value of x represents the minimum
contribution consumers can make vig the payment of a h;g,lmr price to
maintaining the firm's expected profits in the face of the cost increase
without negatively affecting the reliability of service. However. whether
this contribution 1s sufficient to maintain expected profits at or above their
imtial fevel is unclear. In particular, (3) shows that although net operating
revenue per uiit of expected sales 1s unchanged with this contribution.
because of the higher price not only expected sales but also the assoctated
: u]:m'm.nl capacity (consistent with constant reliability) are lower
Consequently. these changes overall have an analvtically ambiguous
impact on expected profits. Nevertheless. it is clear from (2) that the
relationship between the value of x which mamtains reliability and the
value which mamtans expected profits will depend both o the

responsiveness of demand to price and on the uneertanty of demand.
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~Motivated by this mmlvtxml ﬂmbxgmw (and the ambiguity n*cmrdmg. the
adjustment to the optiinal capaeity in the case of %AAe = x), the next
seetion will undertake a numerical anal ysis of the model of this section.
Such an analysis will not only clarify the role of the value of x
determining the relationship between relmbxluv and expected proli ns but it
will also reveal the sensitivity of this role to key parameter values,



s sacuom TWO NUMERICAL mmvsxs :

RELIABILITY
EXCLUDED ~ |

To :}ubjem the nmdal of Secnan 1 toa mmmmcai :malyms mnmmna] forms
for the xaspmlswenasq of demand to pncc and for the uncertainty of

demand are reqmred Inwhat mliows it is assumed that demﬂnd I‘eatmes a
| ccmst*mt elasticity relationship with price;

d=ABpE ' (17)

where: & = elasticity of expected demand with respect to price.

In addition, it is assumed that the distribution of @ is normal. This
assumption means that expected sales are given by (see Fraser (1993a).

Efs)= Fikld - o, 20k} F(k)) +(1~ Fkolk (s

witere - d = Ap'e -~ expected demand
od = dog * standard deviation of demand
af = standard deviation of 0

{cktdt »...,Jeu

f 2]
5 -0 {1~ kd)ﬁ?f



 Finally, the it‘;l m\«mL pammetwv hms havs:: been chosen to reprasenm
'"B*xsr:» ff:*zse

Note that these values mply:

ko = 258.20
- Ftkg) =0.50
Elmg) = 982.01.

Next. consider a situation wh ere the firm exp&riencas a specitic merease m
the average variable cost of production (¢) 0f 20% Table b gives details
of the mpact of this change on the key variables for four different values
of x.

The results in Table | confirm that: if the firm 1s not permited to passon

- fo consumers any of the cost increase tie, x = 03, then the rehability of
supply is reduced by a reduction in optimal capacity (and m expected
profitsy; but if the firm 15 permitted to pass on all of the 20% merease then
reliability 1s increased. Moreover. the results indicate that avalue of' s 1t
0.67% is requured for mﬁabﬂiw for be mamtained at its mutial level (e,

0 50’) Ilowmar the results also suggest that a higher value of' x (1e.
7.70%) 18 1reqmmd for expected profits to be mamtamed at therr 1mtial
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iwcl le, ‘93’? mn \%venhelasx 1 tlus sxtuatmn conswnexs are (o smne
eﬁmt emnpmisated for the Imher associated price with an Herease m |
- reliabili IW imm() A0 m 0514 Iuﬂﬂyg the raaults suggest ﬂm mthe
mmﬁtmn W 11ere all the cost increase can be passed on, the negative impact

 ofthe mdummu in demand Iblmwm;z the price merease clearly dominates

the: ;msum zmpacr of tlm mergase in rel mb:lm m dr:t,emmmna ﬂm |
dmstmem I optimal ¢ nmmtv

kmwxdex next the sensttivity of the results to the level of demand ulasuuw.
~ Table 2 contains dnmxla of the results for sifuations of more and Ims elastic
demand A cummrmm of the results m Iai:ries 1 and 2 suggests that the
requirement for x to be larger to mamntain expeeted profits than to mmuiam
relability 1s robust with respect to the level of demand elasticity
Nevertheless, the results in Table 2 suggest that the less elasuc is demand
‘the closer are the two values of x 1n question. However, the resnlts m
Table 2 also suggest that the direction of adjustment of opuumal capacity m
the case of x = 20% 13 not robust with respect to the elasticsty of du‘mnd
In particular, m the case of g = 0 | aptimal eapacity with x = 20% must
exceed intial optimal capacity i order to achieve the level of relinbility
which satisfies (9). whereas i the other two cases (£ = 0.5, (19} the
reverse is frue

F maiﬂy‘, cxm;%ﬁrdar the sensitwvity of the f&sulis i Table | to the level of
demand uncertamty. Table 3 contams detatls of the results for a sttuation
of more uncertam demand (og = 450 mstead of 0 303 A companson of
the results i Tables | and 3 shows that the requirement for x fo be larger
to maitam expected profits than to mamtam reliabihity 1s also robust with
respect to the level of demand uncertamty  In particular. there is only a
sery shight deercase m the value of x required to mamfaim expected profits
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; 'lxtmm 6% 107 ﬁi}“ﬂ desgme the mizxam}v Mrgf: inerease in t}m szi rxf

| dunaad unaemmi\' In additi tion, the msults in Table 3 suugeqt ﬂmx, tlm
direction of *xd;uxim(mt af opumal capacity in the case of x = "Q"n 18 zﬁ*m

: ot rabust with respect to the fex ¢l of demand me'tanm with mpumﬁz

5 ﬁpﬂﬁf!} smaller in the case m o= %} and %arg,u m the case of m) '''''

us0

P



 SECTION THREE THE MODEL - RELIABILITY INCLUDED

; ifwlmb;lxw is not mc’iudad in ﬂw pmm»»m;:x constramt mmx i,lns W dﬁ W ritten
m éswtmn ] as: ‘

Al ipgbax 5 (19)

where: Po = listorical prce
b.x = regulatory parameters

However, if reli ability 15 to be included m the price-cap constraint then the
- Constramt needs to be rewritten as:

with+dje py+ waltkg) Fikis b X (20)

where: W1W2 = exogenous weghts

Fikas = lustorieal level of rehability.

As m Section 1, b relates to the peneral level of inflation (1e RPhwhich 1s
assumed to bie zero.so that b is set equal to wuty - Maoreover, the salue of
% relates to finn-specitic cost changes and it will determme the extent to
which the firm 1s permuted to Pass on to cansumers specrfic cost terenses
tiex - W) an the torm of im.lm prices or not pass on specific cost ,
reductions (ie 5 ) For emmpia 1 the firm espenenees a cost merease



e

‘f:mt:x 15 set f:qu:ﬁ 1o %10, ht‘m( 0‘; skmw:; ximl untess: tha xmrk'«up is
~ reduced to absorb full by the tziﬁzm, m‘ ‘the mst, mcrm:se on price. e firm is j
: rﬁqnnedm mr:re:mmlmb;l {¥ 10 an extent mnsmmm mm the {:w;mmus'

werghts (w], wa).

On this basis, the fimi's constrained objectrve is given by:

max .. RENRLNE e
Y AcErs) -k~ }f{w;:{mmwpﬁ +Waltky ) Bk =cl+x)} 21

«h

which implies the following first order conditions:

ﬁ»«-gﬂ = LL(M*P A 5 ”“f{%}' WL Py =0 22}

TFof g 3 o
f%ﬁw fell=F(h)) - 1+ pwal (K ) (k1 =0 128

f%{}filwwltﬁmc Po+WoFtR)~(1+x)=0 (24

where. fik) = Tk ok

Combining equations (22) and (237 and rearrangmg gives
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(c&s}mﬁms’h ,zcm mn*:)

= Lquation ("*a‘) shosws that ﬂm lum xmxzmxsah mpecstcd pmms by ba mmmg

1 fw mrguml cc:mmbutzmm to thasc, profi ts of'a Inghm mmlwup or mcreased
capacity with the mar g;,u'ml impact of 1lme changes on the firm’ S mcz«wp
vonstraint. In pamcular the m,tmem ar of the left hzmd side mi( 51 ean be

rearranged (o y\aa

where €5 = elasticity of expected sales with respect to price,

so that on the assumption, made n Section | of this paper. that.
gy |
it follows that marginal expected profit from mereasing the mark-up tie.

(26)) 1s always positive. Given that the right-hand side of (25) is always
negative, it follows that the firm's optimal choices are charactenised by

Acll=Fkper ‘ (27



5 mduded mn tlxc: Lu’m& prma»cap mmtmmu thc‘; wpuma@ mmmm 5
o clmmmmsui bv ‘ et T

wwk;}w it o

Cmivs‘aqwerﬁi\* h[mug,h nothing can be inferred from a comparison of 137y
and (28) about the input of umludxm ;almlnhw wn the price-cap consteaint

~on the fim's optimat marlwup, what can be men is that, cereris paribus.
 the firm with reliability maladeﬁ in 1ts price-cap constraint will, 4s a

-~ consequence. feature a higher level of rehability.

- Moreover, it 15 this diffi culty m determining analytically the implications
for the firm’s optimal ¢ choices of including reliability m the price-cap
constramt whicl motivates the numeneal analysis of the nest section
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.smmm r@un NUMERICAL AN’:A,».{ vsxs mummw
Lt mc:mmm' e

e {eeanmg the Basa © as«a msu!ts of $a<,u(m 2,1t was shown thm fora imn
which is sabmc{ toa pmce*cap Lmﬁmmt which exeludes re iability the
Base Case pammeter »aiuas ;mplv the firm is cmnstramed to cﬂmmmg

‘ ~mark~up equal to two .= 2) and its upumalmpauug and mmm&:d
reliability are as follows: |

k= 258.20
Ftk) =0 50

~which pives:
Elm) = 982.01.
As outlined in Section 3, the mtroduction of reliability mto the firm’s price-
cap constraint modifies 1ts first order conditions for maximizing expected

profit, wb ect to this constraint. to those given by (24) and (23) Solving
these equations numerically with the addition of:

Ftkg) =050
to the base case parameter values and setting;

wy =07
wy = 3



gives the rcsult& emmmd m I*abla 4. I{' can be wen me I‘nbie 4 ﬂmt
~with the mtmducnnn of relmbﬂny m 0 1ts pzmcmp constraint, the lmn
takes thc nppnmxmw to mcream its mark-up and ncmsaqucmlv s |
j.z..\paufad profits. Wimwver ‘!ehxg;,hm price is Iusullad in the context m’ :
the (31“‘1(:&—(2':[3 t.mmtmmt bcc‘mamf ability is umrmsef not mﬂv iwm ;
mducumx in expected demand associated with e higlier price, but aim by
“an inerease in the level of mmmty n mher worﬁsk because reli ahxl ity is
posmvely ralatcd 0 prmc forag g,wan capacity Jevel, its mclumgn in she
prwa-eap constraint means the firm e'm exploit this mhtmﬂslnp 10 Increase
expected profit consistent with its new constraint.

Nmt consider the rc:sulzq i T.ab] 3 which show the main factors
m fluencing the extent to which the firm can exploit the positive
telationship batween price and reliability 1o increase expected profits. A

~ comparison of the results in Tables 4 and 5 shows that the firm's response

to the fuclusion of reliability in its pn‘;aé«m‘p constramt in terms of
exploiting the positive relationship benween price and rcéliabﬂity 18
weakened if* demand is more elastic, the value of the exogenous weight on
reliability 1 the constramt is smaller: and if demand is more uncertain 5
 Although the elasticity and uncertamty of demand are beyond the contral
of the regulator. the results m Table 3 clearly suggest that the regulator can
timat the extent of this exploitation by reducing the exogenous weight

applied to rehability i the firm's price-cap constramt.

Fmally, consider the 1ssue of a firm-specific mncrease  the average
sariable cost of production (¢). As shown i Section 2 2.f mlwlnlnv 1%
excluded from the price-cap constramt then, m the sivation where the firm

15 Torced to absorb this cost increase (e x -+ 0) consumers will experience |

A mdumm m reliabihiy muz though they are mniatui imm any m 1ce



nmea&e This euicmua appmr::i s Lhe fir *si row mi‘ rc:sulls m J‘ *xbla 6,
Hmvever the second table TOW erc5ll(l$ in Table 6 shows that i
reliability { is ingluded in the price-cap wnﬁmmt umn this pmblun is.
largely ehmumtcd s\ltlmum the firm makes some minor 1djl¥iall]lbms m

| : s pmmz: and mhabxh Imm in mder 1o mummse the n%atzva impact of

| the cost mcrmm on ex; pected profits ( s:ampme rha results in rows two and
j three of Table 6), the mclusmn of relmbmw in the prmewnp consir mm

' : ‘mnnm the firm ims no appmmumv o pm et profits at the :cx;mnsmf
mrasumnxs ‘ |

By contrast. consider the situation where the firm is permitted (o pass onin
full the cost increase as represented by the results in the bottom half of
Table 6 (x = 20%). If reliability 15 excluded from the firm's vxarig:ews:ap
constraint then as shown by the fourth row of results in Table 6., th
wnsumu pr&nemas the full 2026 increase in price but is cmnpeusdtc:d to
some extent by an associated increase in reliability. However, if relia bility
1s included in the firm's pri ca*cfip constramnt then, as shown by the results
mrow five of Table 6, the firm takes advantage of thug situation to increase
price by more than 20% (1e 24.86%), with the price-cap constraint being
satisfied by an associated increase in reliability tie 1.20%). In so doing,
the firm achieves an additional 10% inerease in expected profits over the
situation where price was sin ply increased by 20% and reliability

maintained (compare the results m rows five and six of Table 0).

Consequently, the results in Table 6 suggest overall that although meluding
reliability in the price-cap constraint 1s to the consumer's benefit in a
situation where the firm 1s required to absorb a cost merease. i a situation
where the firm 1s permitied to pass on a cost increase, then the firm will

take this apportunity to Luther exploit the positive relationship between



prxca zmd re mbxhtv mu: a\lmmmghcr level of e\pecmd pmﬁts hnm ,
consumers, Naverthclc,m it follows from thc re.sult in Table 5 that the
reguhmr may limit this mppmmmw by ass:,gnzng reliability a Imv
e M:)gcmimb wel,g.ht m tlm pm.aw(mp u:mstramt



mchLusmN :

The aim of this papex lms been to conmbute to the understandm;, of tl
role of qualm* m price-cap xngulmmn‘ w:th a particular focus on the issue
of reliability of supplv A modal was dcve:imped in fac.ctxcm I which
showed that there 1s a pc)smve rclaucnslnp between the lavel of uhab;htv
and the extent to which the fi rm is permitted to pass on specific eost
increases, with reliability lowered in the case of full absorption of'a cost

- merease, and increased from this level in the case of full passing on of the

cost increase. Consequently, 1t was demonstrated that there is some
muimum level of price adjustment which is wqulreci to maintain
reliability.

However, it was unclear from this analysis whether this mimimum level of
price adjustment was also sufficient to maintain expected profits following
a cost increase. Therefore, in Section 2 a numerical analysis of the model
was undertaken which suggested that a higher level of price adjustment is
required to mamntain expected profits than to mamtain reliabifity followmg
4 cost merease talthough there 1s an associated higher level of reliability
which to some extent compensates the consumer). Moreover. this fin ding
was shown to be robust with respect to the level of demand elastieity and
the level of demand uncertainty. Finally, the numerical analysis showed
that the unambiguouly positive relationship between expected profits and
reliability does not carry across to the case of the relationship between
expected profits and optimal capacity: optimal capacity may merease or
decrease following the full wujustment of price to a cost erease
depending both on the level of demand clasucity and on the level of
demand uncertamty



In becuml 3the mmde m Sﬁctmn 1w a8 mdavc:lcmcd 1o mclude, mlmb:ht\' o
 the finn's price-c 1p constraint, This mgdﬂal was snbwcied 10 a numerical
E analysis m Section + where it was shown that the inclusion of refiability 1 m

he price-cap constraint creates a wndumv tor the firm to exploit the
positive relationsiip be.rwaan price and mizabzmv {iet hm mnereases in prxce
are assmmmd with increased reliability at c:cmstmu: capacity because of the
crehpmxswenesa of demmad fo price) to umm*m a\p&cwd profits, but in
manner which satistied the price-cap constraint. For mamplﬁ m the case
of a cost increase, it was shown that 1f the firm 1s permitted to pass on i,!us
 cost merease, 1t was shown that if the firm is permitted to pass on this cost
merease which is proportionately larger than the cost increase but with an
associated merease m reliability. Nevertheless, 1t was shown that this
tendency could be limited by the regulator applying a low exogenous |
werght to reliability i the price-cap constramt. In addition. the melusion
of relability in the price-cap constraint was shown to benefit the consumer
in a situation where *he firm is required to absorb  cost increase because
the firm can no longer protect profits by reducing reliability
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- Although 1t

'é}?’arre%mm;;‘lé Bas (1991, Ch.7) is an analysis m“priwc:m regulation

m the absence of mmmamw ni demand emd mmim the 1ssue.

- of e mbﬂm dms not agise.

iere 15 0o indication a5 to "how AUSTEL might value the

teduction i quality or determune the change m quakity which might
be deemed to have met the pmm ap given the vanations to (he

prices of other services” (p 8)

The impact of a carbon tax on the pnemng behaviowr of a price-cap
regultated multi-product monopoly 1s considered m Fraser ( 1993

Crew any Klemdorfer (1980} find a positive relatronshup between
expected profits and reliability m thewr numencal analysis of a rate

of retam regulated monopoly

Although m the taster case the firm 1s sull able 1o achieve o farger
terease wm expected protits by the mcrease m its capacity -
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~ Impact of a 20% increase in ¢ on key varigbles 4,

BaseCase x=0  x=667% x=7.76% x=205

& 25820 24737 25000 25024 25057
R 050 044 050 051 0.58

OEm 9R201 7741 95081 98201 131884

Note: a All other Base Case values apply



;Sen,s‘tm :w af tlte Resuit,s fo (lm L "el oj’ IJemaml El’asuwv* '70%
; g mcrense m e,

6=01  BaseCase x=0% &«667%; X=686% x=20%

e o BT ";602 R
ko TR7 mm 7sise 75850 19623
T 050 o4 os0 050 058
CE(m 290103 23751 288230 200103 419083

g=09 ,,»Bdse (‘ase s=0%  x=667% \3998% x= 20% (o

FEa s e e T e
k 87.40 $374 8247 81.92 78.85
B 0.50 0.44 0.50 0.52 058

E(m) 33244 256.39 313.65 33241 415.03

Note:a  All other Base Case values apply



;Sensztmrv of t}te Re,sults fo the Lm*tfl 0,1‘ I)unmzd l;i’nearmm@ 2(}% ,
ummase inc a -

09=05  BaseCase x=0%  x=667% x=7.60% ¥ =20%

k25820 2006 2000 25109 26048
R 050 044 050 051 0ss

Em) 77602 57382 5136 7602 109812

Note:a Al other Base Case values apply



Impact of the introductio ito the price-cap consiraint:

) “Refmbilty
~ Excluded

L

s 220 050 sgaor

@) Reliability 251 1754 30610 083 137981
Tncluded & AR ¥
CRSS%)(+693%) (1SS (+66%)  (+4051%)

Note a: Percentage changes from results n row one.



~ Factors influencing the response of the firm to
 ineluding reliability in he price-cap constraing ¢

ST

(1) Relia 05 1M 05

F’xc!uded : | k
@) Relibiliy 249 1743 12767 080
Tu (:[tidm ho | k

435.80

38333

(3385

s

3y 15 25820 ti &0

) Reliability 209 15 43 289 50 0 68
fncluded ¢ ‘

o (TR S0)  (HI62%)  (+1142%)  (epa%)

a0t

1040 24

HiS 58 20 B

ta

{8} Reliability

Excluded

(6} Reliability 246 17 30 M ]
Included ¢

(72300 (+1S33%)  1+2808%)  (+faty)

(U S%) | GR8T00) (412120 (s36%a)

{5 939%)

belig |

1168 vy

(42 82%)

Notes . Al other Base Case values apply
b Percentage change from results m row one
v Percentage change from resulis m row three
d° Percemtage change front results m row five



W e e

() IS a5 w0 ow 75441

I‘xclmied

(25%)  (0%) (419%)  (-12%) (23 18%)

() Reliabifity 1928 {783 30545 082 114849
Included ; : : | , o
' («23 594) =0 06%) (=024%)  (038%) (167 6%)

{3)  Constant }.92b 17 54 306 19 . 4771
price & ‘
einbiliy (235 %) 0% 0% clos)

= 20%
(4) Rt,lm b\lii}
Exclnded

ta

18 250 57 0 88 131884
(0%) {+20%) (-2 96%) [+16%) {34 30%)
(8} Reliability 205 200 278 33 (1 84 192312

Included
(*558%)  (+2486%) (-9 10%)  (+]20%)  (+30 38%)

*y
i

2105 279 813 083 1791 04

13

6}  Constant
mark-up &
_reliability (0% . (220%)  (871%) %) (+29 80%)

Notes a: Differences exist between the values at the third decimal
pomt. henee the price difference.
b: Percentage cliange based on four decimal points:






