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Markets a means... to what destination?

The energy trlemma - Choose any two?

Balancing the
‘Energy Trilemma’ >

Energy Security ENERGY
The effective management of primary energy supply SECURITY
from domestic and external sources, the reliability
of energy infrastructure, and the ability of energy
providers to meet current and future demand.
“To promote efficient investment in, and efficient
Ener Equit . P .
Acceggibiﬂw S T —— operation and use of, electricity services for the long

across the population. term interests of consumers of electricity with respect
(0=

Environmental Sustainability

Encompasses the achievement of supply * price, quality, safety, reliability, and security of supply of
and demand-side energy efficiencies and the ity
electricity; and

development of energy supply from renewable
and other low-carbon sources. * the reliability, safety and security of the national

electricity system.”

National Electricity Law (Schedule to the National Electricity (South Australia) Act 1996), .7

e »>

ENERGY ENVIRONMENTAL
EQUITY SUSTAINABILITY
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t get none i .currently International retail electricity price comparison

(ACCC Retail Price Competition Inquiry, 2017)
igh NEM wholesale & retail prices,
~emissions c.f. other jurisdictions
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Cheap Power Trumps Climate Concerns

LI L
= y | — r VI eWS O n th e N E M Poll asks what should be the top priority for Australia's energy

policy
Essential.
. Lowering blackout risks
E “How confident are you that the overall market is working _ 13.0%
E in your long-term interests?” (% 7 out of 10 or higher) . o
o - Energy ¥ g (% gher) Cutting emissions
- Australia
70 . Energy Consumer Lower power bills

60 June 2018
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40 ¢ 26 38 2 Fairfax-psos poll
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Wave 1 Wave 2 Wave 3 Wave 4 wave Question: Would you support or oppose the following actions that

—@—Household =—@=Business governments might consider?

'\ ®@Strongly
) ; - - i Support
Investin energy RT™ 49 38% 50% i
efficiency . . - ®sSupport
; ; e Oppose

Regulate electricity R . Strongly
prices 2% ki 40% L 43% _ Oppose
standard for the grid bied 25% 20% Lo
ENERGY BILLS & -
E,TEB“E,YMEFHCIENCY Intervene to stop coal- 13% 20% 260 16%
s fired generators closing 1370 = “

2 a Build / subsidise new oo . . ' ;
_{;\'_ WY e coal-fired generators 18% 19% 26% 15%

Reduce incentives for
renewable energy and -28% -22% 19% 15%
energy storage ] ]

Integrating demand response and energy efficiency intg

-60% -40% -20% 20% 40% 60% 80% 100%



Energy users — a changing industry context

= From clients
— Early tailored industrial or commercial (lighting) applications

= _.lo citizens
— Electricity as an essential public good — rural electrification

..[0 consumers
— The vertically integrated utility of growing size and scope

.10 customers

— Electricity industry ‘reform’, liberalisation, deregulation, restructuring
..to perhaps partners, competitors, or even ‘deserters’?

— Demand Response, Self-generation, Energy Storage...

Now all of the above — how do we design appropriate interface?
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IEM regulatory-commercial end-user interface

(adapted from Ou

Transmission _ Distribution
Sector: -
DNSPS




Q: What is wrong with the NEM retail market?

A: it isn’t actually a market

“A market is any place where the sellers of a particular good or
service can meet with the buyers of that good and service
where there is a potential for a transaction to take place”

= |n NEM retail markets

— Do consumers ‘meet’ with sellers?
= Poor end-user engagement, inefficient levels of DSP and EE

— Does the market sell the good or service desired?
= Energy users want to buy energy ‘services’, not kWh ‘goods’



The key market design guestion:
A market for ‘goods’ or for ‘services’?

= Can sometimes establish effective markets that improve
economic efficiency through greater competition
— Commodities market can feature high price competition.. If done right

— Can have competition b/n differentiated goods and services, but poses
additional complexities for both buyers, sellers as Competition now
based on perceived quality, fitness for purpose, price

= However, a possible price for convenience of commodity mkts

— .. commodity policy relies .. on two premises — cornucopianism and
individualism... experience with power liberalisation has under-scored
the existence of vital public values that are neither .. including the value
of reducing energy use ...” (Byrne + Munn, 2003)

= A vast & growing gulf between establishing electricity as tradec
commodity + ‘end’ consumer objective of energy services




i Centre for Energy and File Edit View Go Bookmarks Tools Help

Do we have a ‘real’ 5 5 T

retail electricity market? ".ec:'";:,:!,,,gd EAF
Little focus on energy services -\

An OIlgOpOIy Of Iarge gentallers Global average consumer switching rate @

Current measures of competition =
miss key issues s,

%) EnergyAustralia - NSW home - Mozilla Firefox

b4 %‘ (%] @J [ http://www.energyaustralia.com.au/energy/ea.nsf/Content/NSW+home

Environmental Markets

B Z
l-, NATURE-FRIENDLY
H/‘ POWER.
' Click here for details
. an important reason there is i
effective competition in Victoria is ..
because the provision of energy is
viewed as a homogenous, low

engagement service* (AEMC, 2008) EE-38

______________ ARE YOU MOVING? || QUICK LINKS i OUR ENERGY NETWORK

N —

If you're moving
home, you can easily
arrange to connect or
iR e N

Newsrocom We operate the
electrical distribution
network for Sydney,

products, delivered at
Iess.thap the regular

Careers
Annual report
R A R S

Netherlands. k

Northern
Ireland ~-.

Yes, NEM high switching rates — but o

real customer choice or just churn?

Yes, NEM price spreads — but reflect %7

competition, stickiness, or govt pollcy?

Thankfully, a welcome new focus

on customer engagement and e TN
DSP by policy makers, innovative (Accenture, 2013). -

b u S I n esses an d e n d _ u Se rS B High switching markets - consumer switching rates of 15 percent or higher

B Medium switching markets - consumer switching rates of 5 to 15 percent

I Low switching markets - consumer switching rates of 1 to 5 percent

Integratlng demand response and energy eﬁ|C|en Cerrnt markes - pencomreticive razre or cometitive markets with negligible consumer switching

Source: World Energy Retail Market Rankings 2012, VaasaETT, www.vaasae tt.com.
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Retaill competition failing on its own terms

Figure 1.3: CPI for electricity compared with other sectors and wage growth

ACC%
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This year’s review found that while competition in the retail energy market continues to
evolve, it is currently not delivering the expected benefits to consumers. After a period
@ )| of stable or improving customer satisfaction, levels of residential and small business
consumer confidence and satisfaction with retail energy market have declined
significantly over the last year. In particular:

. consumers have generally experienced substantial increases in retail energy
prices. These price increases have been driven largely by increasing wholesale
costs. Network costs are also a significant component of retail prices, and retailers
have not actively engaged in the network pricing process on behalf of consumers.

Australian Energy Market Commission

FINAL REPORT
2018 Retail Energy Competition Review

15 June 2018

REVIEW| ;(

. retail energy offers, particularly the discounting behaviour, are confusing for
consumers. Consumers tend to only get a better deal if they leave or threaten to
leave a retailer.

This has led to concerns over energy affordability, and increased interest in the sector
from Governments and other regulatory bodies. With retailers being slow to innovate
on tariff, pricing and products, consumers have also taken matters into their own I

|ntegrating demand response and energy efﬁciency | hands, with increased investment in distributed energy resources, such as solar PV

systems and batteries.
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What of DSP?

= “DSP provides a tool for consumers to actively | o

Review of Demand-Side Participation in the

participate in the market, by offering a suite of | e
options for them to manage their electricity R
consumption and, in turn, their electricity
expenditure. It includes actions such as energy —

. . i ! (.
efficiency, peak demand shifting, changing NG
consumption patterns, and consumers

generating their own electricity.” (AEMC)

REVIEW |,

=

\

FINAL REPORT

Power of choice review - giving consumers

[ | |n praCtICE, a Complex Concept |n the jﬂp:z:::ﬂrewaylheyuseelectricily
electricity industry

— from paying your bills to being paid for
service provision

REVIEW

Integrating demand response and energy efficiency into energy markets



Faclilitating greater consumer engagement
— demand-side participation in principle

Efficient markets are characterised by effective participation of both the supply and

demand side. The supply side of the market provides a product or service at a price,
and the demand side (ie consumers) responds to the price/value of the product or T
service being offered.

While there is some evidence of uptake of DSP in the NEM over recent years, the

efficiency of the electricity market can be improved by more active participation by the
demand side. This will require changes to some aspects of how the supply side of the | .-
electricity market operates and interacts with consumers.

The Power of choice review has identified opportunities for consumers to make more
informed choices about the way they use electricity. Consumers require tools -
information, education, and technology, and flexible pricing options - to make efficient
consumption decisions. Recommendations presented in this report will support these
conditions and enable consumers to have more control of their electricity expenditure.
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=Eal= side participation, the Commission has not made a rule to implement the proposed
I S N E M f al I I n O n demand response mechanism. The Commission acknowledges that demand response
g can be of benefit where it is an efficient form of market response to price signals.
However, the proposed mechanism is costly and adds little benefit to consumers,
b rO ad e r D S P to O ’) because the benefits of demand side participation can, and already are, accessible
D under current arrangements. While the Commission acknowledges that there may
currently be commercial reasons that complicate access to demand response for some

S O m e p rog reSS 0o a N d I eSS consumers, implementing a market wide mechanism in the Rules, at considerable cost

to all consumers, is not the appropriate vehicle to address these reasons. Nor would it

S u CceSSfu I effo rts to d ate encourage an efficient level of demand response.

Demand response can and already is happening in the NEM. There are no barriers to
the continued proliferation of demand response that is currently underway.

Australian (.
Energy \ e
Market

Commission

Home Australia's Energy Market - Energy Rules - Market Reviews & Advice

] . Asiralion Energy Matket Commission
Home = FMews = MNew rules for cost-reflective network prices

RULE| |
CHANGE

FINAL RULE DETERMINATION
National Electricity Amendment (Demand

New rules for cost-reflective network prices e e e

Rule Proponentls)
COAG Energy Council

27 November 2014 R

The National Electricity Rules will be changed from 1 December 2014 to require regulated network
companies to structure their prices to better reflect the consumption choices of individual consumers.

Under these changes, network prices will reflect the costs of providing the electricity to consumers with
different patterns of consumption.

The new rules follow extensive consultation over the past year, and take into account submissions
received when the draft rules were released in August.

AEMC Chairman John Pierce said the prices we pay for electricity would actively respond to the different
ways people choose to use it under these new rules.

“These changes put consumers at the centre of future decision-making about energy,” he said.

nergy markets 13

"By having prices that reflect the costs of different patterns of consumption, we are giving consumers
clearer choices as we develop a more efficient, incentive-based network regulation framework.




What might real pricing look like?

= NEM wholesale market has prices for energy, services

— Locational and temporally varying and uncertain spot and future prices
for energy, ancillary and network services
Although limited locational pricing, opaque derivatives, market power
and inefficient by design because don't include env. externalities

= Predetermined retail electricity tariffs for energy

— Not a price in ‘economic efficiency’ sense of term, and not selling what
the energy user wants; energy services
major reform of interface b/n supply + demand sides of electricity sector
and NSPs required before genuine ‘price discovery’ can occur

= Possible ‘pricing’ paths forward for end-user engagement

— Bring end-users to wholesale market, network services
aggregate users to participate in wholesale, ancillary, derivative mkts

— Bring wholesale market, ancillary and network services to energy users
real-time pricing (with futures hedging), value-reflective network tariffs



What might a real mkt look like? A focus on

= Consumer energy services rather than ‘commodity’ kWh/MWh prices
= Consumers’ long-term interests, including need for energy transition

= Facilitation for energy users to participate in a wide range of services

— “A key assumption behind this review is that consumers will always make the
best decision from their viewpoint, based on the prices they face, the technology
and equipment they have access to, the information they have ...” (aemc, 2011)

— NEM a highly complex ‘designer’ market with network infrastructure, regulated
monopolies, major asymmetries between supply + demand. “expecting energy
consumers to optimise their level of DSP without any support from third-parties
and specific DSP schemes is preposterous... The EEC recommends that the
AEMC focus on DSP schemes, barriers to third-parties driving DSP” (Eec, 2011)

Supporting new players with innovative business, community and other
models for efficiently delivering end-user energy services, coordinated

end-user participation in wider market services
From where will these Energy Service Providers come?
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O p e I I d ata CEEM's researchers believe in the value of open source modelling in the Energy and Environmental research space. In this regard, we have developed a series

of open source tools which are listed below. For a list of some of our under development tools you can refer CEEM's Github page

I NEMOSIS - NEM Open Source Information Service:
Open-source access to Australian National Electricity Market data

Links: Github

O p ‘ ! I I to O I S NEMO - National Electricity Market Optimiser Tool

NEMO, the National Electricity Market Optimiser, is a chronological dispatch model for testing and optimising different portfolios of conventional and renewable
electricity generation technologies. It has been developed since 2011 and is maintained by Ben Elliston through his PhD at CEEM. NEMO is available under a
free software license (GPL version 3) and requires no proprietary software to run, making it particularly accessible to the governments of developing countries
academic researchers and students. The model is available for others to inspect and to validate results.

+ Links: Github, OzLabs

TDA - Tariff Design and Analysis Tool

L]
We have developed a modelling tool to assist stakeholders wishing to contribute to network tariff design in the Australian National Electricity Market. Itis an
open source modelling tool to assist stakeholders in assessing the implications of different possible network tariff designs, and hence facilitate broader
, engagement in the relevant rule making and regulatory processes in the NEM. Our tool takes public energy consumption data from over 5000 households in

NSW, and allows users test a wide range of existing, proposed and possible tariffs structures to see their impacts on network revenue and household bills.
Demographic survey data of the households allows you to explore the impacts of these tariffs on particular household types — for example, families with young

children. The tool can also show how well different tariffs align these household bills with a households’ contribution to network peak demand. The tool and
data are open source — you can check, validate and add your own data sets; test existing or even design your own tariffs, and validate and even modify the
underlying algorithms

Links: Project page, Github, Researchgate

L}
m kt d e S I n Local Solar Sharing Scheme Model:
Intended for medelling embedded networks, local solar and peer to peer electricity networks. This software was developed by Naomi Stringer, Luke Marshall
and Rob Passey at CEEM. A working build with a simple user interface for OSX can be found here.

Links: Github

NemLite - Open Source model of NEM Dispatch Engine:
Intended to replicate the performance of the National Electricity Market Dispatch Engine (NEMDE).
Links: Github
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Thank you... and guestions

Many of our publications are available at:
WWWw.ceem.unsw.edu.au



http://www.ceem.unsw.edu.au/

