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IHoW! IS electricity produced in Mexico

Grafica 13
Capacidad efectiva de la generacion en Meaxico, 2003
48 572 MW

Cogeneracian
o ]
Autoabastecimiento S5
5%

Usos propios
1%

®/ Considerz |z capacidad efective neta contratads por CFE
Fuente: Comision Federzsl de Electricidad y Comisidn Reguladora de Ensrgla




Increase of Natural Gas fior Electricity.
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Electricity: generation; by source type, 2002
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Electricity demand grews at a greater pace than
the ecenomy
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Supply

Vost of the tetal capacity (abeut 41 GW: in 2002) 1S
supplied by hyaroelectric and conventional steam: plants
fired maimly withr eIl (23%, and 42%, of the tetal,
riespectively).

Combineadl cycle generation accounts for only: 18%;
altheughithese plants are the newest.” Abeut 44% of the
generating pewer plants are: atleast 30 years old.

Abeut 90%: of the 18, 700 MW of new’ capacity’ scheduled to
open by 2006 Is gas-fired combined eycle. By 2011, half of
VIexIco’s| expected totallgenerating capacity. of 64,000 VIV
will'lbe gas firead

Inrtetal; firem; 2003-201.1, the expected iInvestment cost
USID $60! hillien, withrabout 40% ier generation, 24%, for
transmission, and 21%:; fer distrbution.

Of this total, the Winistry off Energy: envisions private; Sector
Investment senemes willf contribute: USD $391billion.

The (smaller) requirements in the public sector will still
Impose a strain on the budget and could divert resources
flrem other social priorities (education, seciall Secunity, or
poverty relief).
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BA A0 67,340 67323

of 06 B44%9 52996
15972 I I I I I

2004 2005 2006 2007 2006 2000 2010 2011 2012 2013



Contents

. General data

e EvelUieeiRtnelVIEXICan el EClICILY,
SECU0)]

. Results andichallenges
. Market architecture eptions

. Political and institutional constraints

. Conclusion



Evolution ofi the Mexican legal
firamewoerk

(1.890-1926) Bl of the Industny, there Is enly: prvate
participatien.

(19359-1960) Botn the' State and prvate: agents
participate in: electicity, generation.

(1960-1992) Privaie paricipaton s restrcied to seli
supply: projects.

(11992- terdate)iine State deminates, the electricity
Industny butwith help ol IPPS, cogeneration;anad seli

sUpply-

(1999, 2000) Several prepoesals (including Zedille's
and Fox’s)
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Figure 9: Population with access to electricity
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Figure 2: Demand and Generation Capacity Growth
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Figure 4: Mexican Electricity Tariffs asa % of US Tariffs
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Table 5: Mexican Electricity tariff/cost ratios

Consumer Class | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Residential 047 | 042 | 040 | 043 | 041 | 041 | 042 | 0.50
Commercial 1.31 1.16 | 1.13 1.21 | 1.19 1.07 1.07 1.05
Public Service 088 | 079 | 081 | 094 | 092 | 0.88 | 090 | 0.90
Agricultural 033 | 028 | 028 | 0.30 | 0.29 | 0.28 | 0.29 | 0.30
Medium 088 | 084 | 091 | 092 | 091 | 0.85 | 087 | 0.93
Industrial
Large Industrial 081 | 083 | 091 | 090 | 090 | 0.85 | 0.83 | 0.90

Average| 0.71 | 0.70 | 0.74 | 0.79 | 0.74 | 0.70 | 0.70 | 0.74
* Estimated

Source: Secretaria de Energia




Subsidies

Net subsidy: eff areund USDS$5 billion: a year

Susidies could be moere than 1% ofi GDE (ietal
tax collection, outside the oll Sector, IS enly: 10%
off GIDP).

e subsidy scheme for residentiall ConsUmersiis
legressive

Iihe peorest 10%; group enly received 6% of
iotal subsidies, while the richest 30% received
more than 35%,

A new! 3l-categerny tanii scheme adepied at the
end off 2000 marks a furtier step at
rationalization; still; the residential tamiis remain
pelow cost—Implying a subsidy. fier 96% of
USErS.




The shadow market

A “shadew™ (or virtual) market Implemented: by
CEE In a nodal iashien since Septemiber 2000.

Nodal prcesiare determmined inthe 1,400 nedes
off the main transmission gridithreugh the use of
2 PeWerliow medel;

MErit order rule for generation dispatchin one-
day-ahead andreal=time market.

Bids submitted te; CENACE by different thermal
CEE's generation plants administratively:
separatedithat functien as, difierent: pewer
PreduUcers.

Tihe distribution companies ane alse divided Inte
several distributien units.

A MW-Mile methed! used to set transmission
tariffs for tensions greater than or equal te 69
KV.



The shadow market

Tariftsiare calculated as the maximum between
“fixed costs plus Vvariable costs” and “operation;and
MalNENANCE COSIS.

Administrative fixed costs are added (o this ameunt
(leng-runiincremental cest efi the transmission
netwerk), and allecated anmeng censumers of the
curent grnd and consumers; eifthe fiuture expanded
grid aceording| te thelr Impact over the complete
Aetwork

EStimation el transmissien Congestion rents as well
as detect main congestion in transmission links.
Annual estimated rents arsing ren congestion
amoeunt USID 14 billien

iR the Yucatani area a 179 MWW generator could
make Use ofi itsimarket pewer infthe area due 1o
congestion in transmission links, actually’ charging
USD 2000 per MW electricity price. Similar results
are reached for the central and the Northeast areas.
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Potential LNG projects
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Energy referms Iin hydrecarbon

sectors worldwide
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Current structure of the Mexican
electricity sector

Generation Transmission Distribution

PEMEX

e

3.9%

Private Sector
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Market architecture in the Mexican
electricity Sector

Tihe Mexican electricity sector needs (+,-) 26
theusand VW and USIDr 60 within the next: 10
years

Only part of the grewth needs; o' generation
capacity, expansion IS Under construction orin
a PIdAINg pPrecess



Market architecture in the Mexican
electricity sector

Reasons for electricity, reform in; VMexice:

- Enommeus;iinancialland technicalichallenges, for
CEE and LEC injorder to satisty alone: the: total
demanaiincrease.

: Long term PP s PPAS are a burden: te public
pudget. 2003 debt: USD$4.3 billion.

AVEStMENRL reguirements; fier the' electrcity,
SEecier are eguivalent te) the tetal puklic
[EsSources needed inlnirastructure for twoerand a
naliiyears; and needeadin peverty relief for
Vareus years

- |PPs alone are not enough toymeet allithe
growih in'demand (Stepgap measure)




Market architecture in the Mexican
electricity sector

Reasons for electricity reform in Mexice:

. lhere are severallindicators of the: chrenic
Undernvestment due: to: continuing Severe
[lestrictions on public dekbt.

« EIiSt, resenve margins have slipped—Iorjust
1% Inrsummer 2002=—and have een
maintained Infpart By delaying the retrement
of 0ld plants.

. Second, the govermment has slashedithe
aluthorized budgets for maintenance and
iepair to levels onaverage 30%; lower than the
level that CEE executives think Is reguired.



Market architecture in the Mexican
electricity sectorn

: . Eigure 2.6 - Investment i the Electricity
= Jjotallinvestmentin the Sector (Million MxP 2004)

electricity sector was MXP3919
billioni N 2008;, a marked decline
fliomi Investment levels in the
previous,year. Vioere tham 90%
off Investments are canried out
Py CEE and private investors.

s CEE investments include its
W BUdgetany Investment, as
We” as “flnanC|aI |nvestment8” |n @ Direct Investment by CFE E Pidiregas @ Luzy Fuerza del Centro
the form off PIDIREGAS. s Source: Secretaria de Energia)
PIDIREGAS Investments
constantly increased until 2002,
but then declined abruptly in
2003. Total investment in
electricity corresponded te 0.6%
off GDP' in 2003.

1998 1999 2000 2001 2002 2003




Market architecture in the Mexican
electricity sectorn

a The reduction Ininvestments
IS largely due to the
deteriorating| financiall situation

of CEE, Which in turniis due to Figure 2.7: Investments in Electricity as a
(Nrincreasing lianilities from Share of GDP —International Comparison
ear“er |nveStmentS Total Investments in Electricity (as % of GDP)

undertaken usinglthe
PIDIREGAS scheme; (i)
Increasing fuelicosts; (il and
INCreasing Pension obllgatlons
(pasiveriaberal).

x I the electricity secter, the
challenge will'be to find new. _
financing Instruments that Mexico (2003) ~ Argentina (2002)  Chile (2001)  Colombia (2001)
allow for'such massive Source: WB calculation for Mexico; Serven and Calderon for
amounts o meney. o be
mobilized: This is/indeed
complex given the
shortcomings ofi the current
PIDIREGAS scheme and
other structural constraints.

other countries.



Market architecture in the Mexican
electricity sectorn

PIDIREGAS Isinet tiue private investment. With true private. Sector;
participaton, the: firms would make investment decisions andihear the
sk Now: the decisions are public, the risk of lossiis public, and firms
only.get the poessibility’ of profits.

Only petential benefit ofi the PIDIREGAS Is that the private execution of
the investment could be more efficient. Likewise, 1t Seems; unlikely that
the firmsican get lower-cost fimancing fiom the market than the
goevernment could get directly.

Tihe main preblem with Current armangements that invelve the: private
SEector s the nstitutionall setting i which CEE 1sia moenopseny: buyer
fren generation; facilities;

Eiscal impact ini the short-ternm; of PIDIREGAS: one key condition to
approve a PIDIREGAS preject Is that it has to generate sufficient
revenues terpay o itself: Teday, this requirement Is net always
respected.

a [ransmissionlines do net generate revenues in integrated utilities, but a substantial
number ofi PIDIREGAS are for this type of infrastructure.

s |PPs have been decumented selling power: below: production| costs, creating the
definite need for public transfers under the power purchase agreements.



zZedillors refiorm: proposal
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zZedille’s reform proposal

January 1999 December 2000

|

Restructuring and

Transformation of

the State-owned
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Eex’'s refiorm proposal

An electricity’ manket Isicreated but wWithout
privatizatien ol puklicly ewned assets

Constitutienallchanges are. needed s as e
[estrict the State nonepely. to dispaich
filRctioNs andiRUciear generaton

EXCIUSIVILY ofi the: State InfIncumBent
generation and transmission IS establishediin
e electrcity law



Market architecture in the Mexican
electricity Sectol

ARaly/SIS of pPrepesals

- Lack of incentive mechanisms for transmission
expansion

. lhe theoretical and practical selution! te this
problem;Is not an easy. ene

. [Lack off Incentive: mechanisms; el generation
expansion

. Arparticular, the prce e fier ancillany
senvices. In Zedillors preposal this rule might
promote collusion In generation. “Australian®
selution.



Market architecture in the Mexican
electricity Sectol

Analysis ol Eex’'s proposal
= Viaim virtueisiits petential pelitical vianiity,

- The inefficient structure of subsidies Is
iecognized

¢, BUt oW tor achieve competition Under
IRCUMBENRT State competitors Ini transmission
aid generaton?

- “Intelligent” reguiation.



Market architecture in the Mexican
electricity Sectol

Analysis ol Fex'S propesal
. Proplems with vertical integration

Relationship Between State firms in
generation: anditransmission: same “helding
company; acCess pProblems

CEE and Its sulsidianes: cross sulsidies,
especially preklematic i CEE is allowed 1o
engage In marketng activities



Market architecture in the Mexican
electricity Sectol

Analysis efi Eex's propesal
. [Henzontall market power ofi CEE Inl generation
10k
RISk of capture by CEE
¢, Ohjective functien?

¢ Eonvard energy: market (lilateral
contracts); market for LI capacity resenves;
ether markets?

s Centralized, decentralized, TRANSCO?



Market architecture in the Mexican
electricity sector

Analysis, ol Fex's propoesal
. [Distriution: systems:

o HowW Wil cenEessIons; e granted: Wihe will
erganize’ auctions, exclusivity, phaysicaliand
commercialtbypass, geographic Zenes, tariii
iegulation;, fereign investment?

o Vlanketing allewed Within the'same
distnpubion; area?

g Ventical integration; lhetween distribution
and generation?



Market architecture in the Mexican
electricity Sectol

Analysis o Eex's preposal

< PRiregime: Willits energy: be: traded Wit
the “pool™ ¢subsidies? ¢social returns?
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Political and institutional constraints

Iihe Mexican electric systemi (as any: other
system In' the werld) cant be seeni separately,
fiilemitne poeliical and econenical standpoeint
Since: both have shaped the pewer Secioer.

Eundamentallissues remain unsettediin
MEexico's electricity, sector hecause of the
combinatien eireconomical, pelitical, anallegal
facters: the composition of hoth chambers
(depubies;andisenaters), the judicial decisiens
alpout the legality: eff regulateny sehemes, the role
of the pulklic epinion, especially’ on ISSuUes; of
natienalism and sovereignty, the new: rele ofi the
CRE, the evelution of tarifs in the near future,
elc.



Political and institutionall constraints

CRE doees not have: the authonty teractually,
establish tariiis.

zedillers prepesal never passed congress.
Eehruan/ 1999 proveaditor he a difficult time for
SUch negotiatiens as few werewiling| te
compremise with the July: 2000 Presidential
elections on the deorstep

Politically; It has preved extremely difficuli to
raise residential and agreulital tanims.

Thus; practicalfway: tormake the SeCtor
flnanC|aIIy sound IS to reduice costs—yet that,
100, IS politically: challenging asi it reguires
confronting the peweriul unions that are
embedded in CEE and, especially, LEC
(Sindicate Mexicano de Electricistas , SME).




Political and institutionall constraints

In May: 2001, President Fex proposed reforms to the LSPEE
whichiweuld have medified the terms and limits efi the seli-
generation; and Co-generaton SChEMES 1o make: them more
attractive o) privateinvesiors.

EoX administraton was already Projecting that by tne'year
2014, about halitefithe; country’'s generation Wwoulditake place
under the self- -genenation andl co-generation SChemes.

IHewever, on July 4th, 2001, the Mexican Congress filedia
petition before: the Supreme Court fer review, of the prepoesal
and arguedithat the proposed anticles; envisioneadl giving the
EXxecutive Branch (Whichiweuld centrel tendering and
OpPeratien of these projects) more pewer than allowed under,
the Constitution.

Tihe Supreme Court ruled in faver off Cengress, hut the Court
did not restrict iself just te the Immediate issue: of: Sepanation
Off POWETS.

It also speculated aboeut the consistency, of the entire LSPEE
fliamewerk for private generators with Article 27 of: the
Constitution (this was recently resolved in faver of current
IPP’s legal structure)



Political and institutional constraints

Available data shews public opInIon OPPOSES
privatization as,well as prvate nvestment In the eneray
Sector

35% 0f tiie pepulatien opposed prvaie Investment=—
When asked—and enly: 17% supperied a strategy. of
attracting new: private funds 1 the industi/

60% believe woerker rights weulainoet he respecied;, and a
majenty. helieves that private: Investers will fierce Righer
[ANIIS;

IRrmany. ether Latin Amencan Countres; the decade of
iveral refemsrhas yielded a similar (and peweriul)
coaliien ol illiverall crusaders. Viexico: the 1990s! likeral
[eiorms Were: ndden; by, conuption.

Refermers face a prebleni of credibility withrthe pullic

One strategy wouldfhe a massive campaign te alter
public epmien By explaining the benefits of referm



Political and institutionall constraints

Iihe subject of electricity refenm left the technical
arena and has,almost totally:evolved inithe
poliical arena.

Participation of the laker uniens as well'as the
mul-dimensional negeliatiens hetween pelitical
parties ane: the main determinants; of refienm
Propesal SUCCESS.

A common factor inall the many. propesals Is the
lack off technical diScussion onlthe SPEeCIiics of
the electrcity Sector.

EVen the Eox proposaliseenis te) ve tetally,
Unaware: of the highly: complicaied task of
designingl an electrcity market under the
presence ofi a vertically and hornzoentally:
Integrated Incumbent state fimm.
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Conclusion

[Each of the three analyzed market architectures
(IPRs, Zedille,, Eox) might be feasikle, it witarall
e mentioned cavears.

['seems the moere market orientation; and prvate
palticipation the more EficiENcy: gains, Partly.
Pecause: the Viexican generation sector s hased
on CCT.

IHOWEVET, therels a big sk that the political
constraintsitransiate In'a peoer market design
(Caliiermia glhoests).

i seemsi intuitve terfellow:a strategy. ol first
develeping a seund design off CEE'S slhiadow,
market, and then base each SUuccessive step on
technically seundidecisions, and according to
the Institutionalland political conselidation of the
country.




