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The question... and answer up front

« Q Why establish such a Centre?

« A Because energy and environmental markets are
Important, yet challenging...
« When might market-based approaches be appropriate?
« How might such markets be designed?
« How might we try and fix markets that aren’t working?

and answering these questions seems likely to
require a focussed inter-disciplinary approach
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Economlc models for the NEM
(from Bardak, “Pool prices in the NEM”, 2003)

NSW SRMC 2002
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Commercial models for the NEM
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The objects of this Act are:

(a}  toencourage the additional generation of electricity
from renewable sources; and

(b}  toreduce emissions of greenhouse gases; and

{c}  toensure that renewable energy sources are
ecologically sustainable.
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Centre for Energy + Environmental Markets (CEEM)

Established...

— to formalise growing interest + interactions between UNSW
researchers in Engineering, Commerce + Economics... + more

— through UNSW Centre providing Australian research leadership
in interdisciplinary design, analysis + performance monitoring of
energy + environmental markets, associated policy frameworks

— in the areas of

» Physical energy markets (with an initial focus on ancillary services,
spot market + network services for electricity + gas)

« Energy-related derivative markets (financial + environmental
including interactions between derivative and physical markets)

» Policy frameworks and instruments in energy and environment

« Experimental market platforms and Al ‘intelligent agent’ techniques
to aid in market design

« Economic valuation methodologies

AUPEC’04 — UNSW Centre for Energy and Environmental Markets
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Tools for assessing market design + structure

 Economics — eg. general competitive market theory

« Experience with existing, similar markets

« ‘Common-sense’ assessment

 Mathematical analysis — Cournot + Bertrand paradigms, game theory...
 Experiments

— ‘Trial + error’ simulations to explore possible market outcomes
— Simulations guided by ‘intelligent’ market participants

Experimental subjects
Software agents

AUPEC’04 — UNSW Centre for Energy and Environmental Markets
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Exploring a RECs market with experimental economics
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month | Created REGISTRY 4 July 2000, 0:00 |R1 SELL 4000 RE... [$20.0 F230000.0
February 2000 0 9 Septermnber 2... \R1 SELL 1000 RE... $14.0 $14000.0
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Usmg AI ggents and evolutlonary programming

(eg. simple power system with 2 generators)

SPOT MARKET OPERATOR

v

thermal Gen BG thermal | Gen G Constant
gens

base plant with gens | pase, shoulder Load bidding

costs of @ @ + peak plant at $120/MWh

$32.50/MWh with costs of
$30-125/MWh

O

NETWORK
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EP Results

Simple problems:
=> EP + game theory agree

 Complex problems:
=> EP shows useful insights

beyond standard game theory
Eg: BG and G ‘fighting’ over
dispatch for Load that either can
fully meet: Go for dispatch volume
or work together to increase price
(no Nash equilibrium)

Mkt. price ($/MWh)

surplus ($'000/hr)

Range of market price $/MWh and G and
BG surplus (profit) outcomes if none, or
only one is attempting strategic behaviour

0 100 200 300 400

tournament round
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