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Decision-making framework for a
restructured electricity industry

To coordinate decentralised decision-
making according to commercial criteria

Includes formally designed markets

Commercial
regime

To allow connected industry components to
function as industry-wide machine

Technical
regime

Responsible for core integrity on local or
industry-wide basis, with power to override

Security
regime

Formal institutions, legislation & policies

Informal social context including politics

Governance
regime
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Decision-making framework for a
restructured electricity industry

Underlying societal decision-making

Governance
decision-makers

Competitive
industry participants

Regulators

Regulated
industry participants

System & market
operator(s)
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Definition of market power for this talk

Market power will be defined to mean:

– The ability to bias electricity industry decision-making
outcomes in favour of one or more industry participants:

Generator, network service provider, retailer, end-user

Market power can exist in any of the regimes in an
electricity industry decision-making framework:

– Governance, eg bias towards a particular energy resource

– Commercial, eg ability to influence price

– Security, eg “must-run” status; load-shedding priority

– Technical, eg technical code create barriers to entry

Ex-post & cost-based assessments may be flawed
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National Electricity Law: Overall objective

for the National Electricity Market (NEM)
NEL Section 7:

– The national electricity market objective is to promote

efficient investment in, and efficient use of, electricity

services for the long term interests of consumers of

electricity with respect to price, quality, reliability and

security of supply of electricity and the reliability,

safety and security of the national electricity system

Issues with this objective as stated:

– Ambiguity of the wording with respect to interpretation
of meaning & trade-offs between sub-objectives
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Australia’s
National

Electricity

Market
(NEMMCO SOO, 2006)

2000 km
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State owned Gen & Tx (ERIG DPs 0611)

Privately owned

Gen & Tx
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Electricity industry structure in SE Australia

Gen 1

Gen 2

Gen X

Generation
Sector:-

large
generators

Gen 3

Transmission
Sector

NSW
Victoria

South Aust.
Queensland
& Tasmania

Electricity

Financial instrument
& REC (emission) trading

Distributor 1

Distributor 2

Distributor Y

Distribution
sector

Electricity

Multi-region
National

Electricity
(spot) Market

(NEM)

Intentions
offers &

payments

Retailer Z

Retailer 2

Retailer 1

Retail
sector

Intentions
bids &

payments

Tx network

pricing

Tx network

pricing
Network
access End-use

Equipment
&

Distributed
resourcesElectricity

End-use
sector

Contestable
end-users

Franchise
End-users

Retail
Markets

Embedded
generators
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Governance regime for the NEM:
 market power issues

Australian Federal 

Government

State & Territory 

Governments

• Council of Australian 

Governments (COAG)

• Ministerial Council 

on Energy (MCE)
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(ERIG
discussion

papers)
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Energy regulatory task allocation

NEM rule making
& development

Gas market rule
making & devel.

Complying with
MCE directives

Transmission
econ. regulation

Distribution econ.
regulation (1/1/07)

Licence regime?

Anti-competitive
conduct

Mergers &
acquisitions

Consumer
protection

AEMC (State law)AER (Federal TPA)ACCC (Federal TPA)

TPA: Trade Practices Act (generic anti-trust legislation)
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Security & commercial regimes:
market power issues

Spot energy & ancillary service markets &
security all managed by NEMMCO:

– NEMMCO owned by participating jurisdictions,
independent of industry participants, overseen by AER

– Uniform price, energy-only market & derivatives help
control market power

Spot energy & ancillary service markets solve a
security-constrained dispatch:

– Consistent security & commercial regimes for spot
energy & derivative markets

– Reduces barriers to entry for new generation
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Future state space managed
by decentralised decisions

Security & commercial regimes (global & local)

Present
state

Growing uncertainty

Time

5 min

Unreachable or
unacceptable

futures

Emergency control

Secure 
operating limits
(probabilistic)

Commercial 
regime 

Possible futures
managed by
decentralised

decisions

Security 

regime 
Possible 
futures

managed by
centralised
decisions:
NEMMCO
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Managing supply-demand balance in NEM

Spot market,
Pre-dispatch

&
Derivative markets

Frequency control
ancillary service

markets for period t
Supply/demand

projections, security
& FCAS

derivative markets

FCAS markets
for period t+1

Spot market
for period t

Spot market
for period t+1

time

spot
period t

spot
period t+1

increasing uncertainty

Physical issues

Commercial issues
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Simplified generator offer for a
particular dispatch interval (NEMMCO, 2005)
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Uniform price spot market (uses all offers & bids)

MW

$/MW

Aggregate demand curve D
Aggregate
generation

curve G

p

consumers’
surplus

producers’
surplus

‘local monopoly’
price band

one
marginal
price ‘p’

VOLL & forecast if no demand bidding
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Spot price formation - central dispatch

Maximise value of spot market trading, subject to:

– Dispatch offers & bids; ancillary service offers

– Constraints due to availability & commitment

– Non-scheduled load requirements in each region

– Power system security requirements

– Intra-regional network constraints & losses

– Inter-regional network constraints & losses

– Constraints consistent with registered bid & offer data

– Current levels of dispatch

– Ancillary service requirements

– Pro-rata loading of tied bid and/or offer data

– Minimising the impact of a direction or reserve contract dispatch
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Distribution of NEM spot prices & revenues
 (Federal Government: Securing Australia’s Energy Future, 2004)

Price cap = 

10,000 $/MWh
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Reducing generation to raise spot market price
(Feb 2001; Intelligent Energy Systems EMIS facility)

Loy Yang A reducing 
output to raise spot price

Imports fill the gap

left by Loy Yang A
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Changing generation offer to raise spot market price (2/8/03)
graph courtesy of  Stuart Thorncraft &
Intelligent Energy Systems EMIS facility (www.iesys.com.au)
(possible demand-side responses: derivative contract or reduce demand)
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Quarterly spot energy price & peak-period price
volatility index since market start (AER long term analysis)

87.5th quartile price - 12-5th quartile price
Median price
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Quarterly base load CFDs, Q1, 2007
(AER long term analysis)
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Premia for call options @ $50/MWH
strike price since 1999 (AER, 05Q2 Stats, 2005)
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Drought & electricity gen’n (coal & hydro)

(www.bom.gov.au)
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“The Snowy Scheme dams have reached their lowest level for the

month of April since the scheme was built more than 30 years ago…

and could reach minimum operating level as early as the middle of

May” (ABC, 23/4/07)

“Other power generators are understood to be furious about the

parlous state of the system, claiming that the government-owned

company “ran itself into the ground” last year winning renewable

energy certificates and is now asking for concessions” (SMH, 29/3/07)

(www.snowyhydro.com.au)
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Drought may cause supply
 constraints next summer
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Drought influencing CFD price? (D-Cypha)

Is this evidence 
of market power?
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Generation commissioned in NEM 98-06
(ESIPC, 2006)

No evidence of serious 

barriers to entry
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Commercial
Physical

Commercial
Physical

Enhanced NEM structure with
active end-user participation

Generation
Sector:-

large
generators

Transmission
Sector

Energy flow

Derivative trading

Distribution
sectorEnergy flow

Multi-region
five-minute 

energy 
& FCAS
markets

Intentions,
offers &

payments

Intentions,
bids &

payments

End-use
sector

(including DR)

Energy flow

End-users

DR 

providers

Generation
Sector:-

large
generators

market & system operator
(eg NEMMCO)

cash flow

Kinetic energy

cash flow

A
c
c
e
s
s

c
o
n
tr

a
c
ts

ESCO’s
cash flow

Services

ESCOs: the missing players in the 
restructured electricity industry

AMI: the missing interface in 
the restructured electricity industry
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Conclusions

Protect all parts of decision-making framework:
– Governance, security, technical & commercial regimes

Strengths of the Australian NEM approach:
– Federation governance structure

– Simple, uniform price energy & ancillary service markets

– Technology-neutral technical regime

Weaknesses of the Australian NEM approach:
– Government-owned businesses create moral hazard

– Derivative markets still developing

– End-users still not participating fully

– Network investment remains contentious

Weaknesses can be addressed
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Email: h.outhred@unsw.edu.au

Many of our publications are available at:

www.ceem.unsw.edu.au


