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Demand Side Participation in the NEM Executive Summary

Executive Summary

The Australian Energy Market Commission (AEMC)risastigating and identifying the
market and regulatory arrangements needed acresddtiricity supply chain to facilitate
efficient investment in, operation and use of dednside participation in the National
Electricity Market (NEM) — the Power of Choice rewi. The investigation is being
undertaken at the request of the Ministerial CdumtiEnergy, amid concerns about rising
electricity prices and the opportunity to make ggease of demand side participation in the
NEM to achieve more efficient market outcomes.

Within this context, NERA Economic Consulting haeh asked by EnerNOC — a third party
supplier of demand side services — to:

= first, investigate whether the current NEM markesidn is likely to promote efficient
demand side participation in the market; and

= second, to the extent that the current market defigs not promote efficient demand
side participation, consider how a mechanism, siscthat used within the PJM market in
the United States, could be applied in the NEMrammte more efficient demand side
participation.

Most consumers do not face and so do not respond to wholesale market
prices

Electricity markets differ from most other markbtcause the quantity of electricity
produced must match demand at each instantaneousrpbme and so prices continually
change to equate demand and supply. A combinafibighly variable demand and
significant variation in the costs of different geation technologies means that wholesale
market prices can vary considerably at any poitinie. The variability in prices creates
risks for both generators and consumers.

As a consequence, generators and retailers onfluélgald-use consumers use financial
derivatives to lock in the future price of eledtyahat will be supplied or purchased. This
allows retailers to offer consumer’s tariffs the¢ anore predictable while creating incentives
for investors to build generation capacity in resgmto the price signals created through the
wholesale market.

The result is that almost all consumers do notprattice — face real-time prices nor have
the relevant skills or information to be able teqdately assess whether they might be better
off managing demand either directly or throughiedtparty, to lower overall electricity costs.
There are real barriers to consumers using demantailmment to manage electricity costs.

More price responsive demand will lower the total c osts of supply...

It is well accepted that allowing demand to resptmaholesale market price signals will
improve the efficiency of the market, thereby lowgrthe cost of electricity supply. The
benefits result from generation cost savings hotié short and long-run, which are partly
offset by lost consumer benefits from no longerstoning electricity.
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Demand Side Participation in the NEM Executive Summary

... but the current market arrangements prevent consu mers from
revealing how they would respond to prices

A lack of information, systems, widespread adopttbmetering and other smart
technologies, and retailer disincentives to ofé&l+time prices or other more innovative
tariff offerings means that there is little opparity for consumers to respond to prices, even
if they would benefit individually from doing so.

There are potentially significant market ineffiosges if customers that would respond to
wholesale market prices are unable to reveal thidingness to reduce demand. The current
market design creates barriers for consumers tadngntage of demand curtailment to
manage electricity costs. This results in congsrbeing given limited options to express
their responsiveness of demand to changes in graaécularly during generation and
network peak periods.

While allowing consumers to directly face real-tipreces would address this problem, there
are a number of reasons why retailers do not ofiasumers real-time prices, including:

= retailers essentially make profits by managing whale price risks on behalf of
consumers and so if retailers no longer manageskthisks then this would have
implications for the margin charged to consumerghi service;

= the costs of installing metering and associatatstetion and administrative costs which
affects the competitiveness of tariff offeringsoaling consumers to respond to wholesale
price signals;

= the lack of consumer understanding and informadioout wholesale risks/opportunities
and so the increased complexity new tariff produaisid create;

= preferences by consumers to prefer flatter pristngctures, given the costs and risks that
consumers would incur managing half-hourly pricgatens; and

= there is limited reliable information on the likelysponsiveness of demand and so on the
wholesale market cost savings that could be defrfveshsumers were given the
opportunity and information to respond to wholesabeket prices.

In effect, retailers have little incentive to prd&iopportunities for consumers to respond to
wholesale price signals by curtailing demand. Tésults in consumers having limited
opportunity to reveal preferences for demand respaersus increased electricity generation.
By implication this means that the current markeainlikely to provide efficient levels of
demand response and optimise new generation ingaes@gainst demand response activity.

Even if more consumers could respond to wholesale m arket price
signals, demand response would be inefficient

Reductions in demand by price responsive consuaisosdeliver potentially significant
system wide benefits that are not captured in @mehts they would receive by simply
responding to wholesale prices. These system bedefits relate to:

= reductions in unserved energy, delivering benédithose customers who may otherwise
have been indiscriminately forced to use less etgiyt through rolling blackouts; and
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. reductions in network costs through the avoidaricgterwise required network
capacity augmentations.

Facilitating greater participation of demand cum@int in response to wholesale price signals
provides the opportunity for those consumers thaiesload less to consume less during
these periods. This will reduce the level of umsdrenergy delivering benefits to all
consumers.

The benefits from reduced network costs over timsedoth organically as extreme peak
demand is reduced, and depending on the mechasisdta facilitate demand response,
improving the capacity for demand to be contrattealddress identified network constraints.

This positive externality for an individual engagediemand reductions represents a market
failure that improving the price responsivenesdarhand cannot directly solve.

Incorporating demand side participation directly in the wholesale market
will achieve more efficient wholesale market outcom es

More efficient wholesale market outcomes can béeaeldl by incorporating demand side
participation directly in the wholesale market bidgdand dispatch process. This would
provide an opportunity for consumers either digeotl through third party aggregators to
reveal preferences for demand reduction. We belilkat the current market barriers means
that there are likely to be lost opportunities $e gost effective demand reductions to achieve
overall wholesale market efficiencies.

A demand side wholesale market compensation mesiinacan be designed to provide the
same incentive as real-time prices to customettgeamargin, but without exposing those
customers to needing to manage all of the pricati¥ity risks in the market. It essentially
creates an option to respond to wholesale marketpwhere those prices are higher than the
value from using electricity, while simultaneoualfjowing the consumer to choose a retail
tariff product to manage price volatility risks reagenerally.

To include such a mechanism in the NEM requiresiclemation to be given to:
= determining the relevant baseline against whichatefrcurtailment would be measured,

for each electricity consumer participating in fobeme;

= allowing registered demand curtailment participaotbid’ load curtailment offers for
consideration in the market dispatch process;

= designing mechanisms to ensure that any bid demanailment is actually delivered;

= designing mechanisms to ensure that consumers etigagemand curtailment pay retail
tariffs as though demand curtailment had not oeclre based on baseline demand
rather than actual demand;

= retailers settling in the wholesale market basetlaseline demand, rather than actual
demand; and

= ensuring that delivered demand curtailment is fla@dNEM settlement price for demand
curtailed within the relevant 30 minute period, &ods treated equivalently to generation
dispatched.
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Under this mechanism the settlement price will ednined by comparing baseline demand
against the supply offers inclusive of demand raspmffers. The actual generation
dispatched would be reflective of the baseline dairlass the dispatched demand
curtailment.

Allowing demand side curtailment to be incorporatethe electricity wholesale market
bidding and dispatch process is being introducemwholesale markets throughout the
United States, following a decision by the Fed&rsrgy Regulatory Commission.
Relevantly, the approach being adopted in the Wsguslly valid for an energy-only market
like the NEM, or a wholesale market with a sepacafgacity market.

Compensating demand reductions directly in the whol esale market has
many desirable features over alternative approaches

Introducing demand side bidding into the NEM woptdvide similar incentives as real-time
prices to customers at the margin, but without ekxmpthose customers to the price volatility
risks in the market. It essentially creates amopb respond to wholesale market prices
where those prices are higher than the value freinguelectricity, while simultaneously
allowing the consumer to choose a retail tariffdurct to manage price volatility risks for
other periods.

Adopting a mechanism to compensate demand curtaildieectly in the wholesale market
has many desirable features, namely:

= it creates the same incentives as though a custaoes real-time wholesale prices and
so will improve the overall efficiency of the matke

= jt allows third party aggregators to directly congwith retailers to manage wholesale
risks, thereby effectively increasing the optiomaitable to consumers to manage
electricity costs;

» it provides an additional option to facing real-¢invholesale prices directly for
consumers wanting to obtain the benefits from dehrasponse — if real time tariff
products start being offered to consumers and rafemped to the wholesale
compensation mechanism, then the demand for corapenshrough the wholesale
market for demand response will be reduced;

» it reduces the complexity and so costs to consupfaessponding to real-time wholesale
price signals;

= it promotes efficient demand response, where tB&sauf obtaining the response do not
outweigh the benefits to the system as a whole;

= it will reveal the opportunities available from dand response in the market, and in so
doing provide insight on the materiality of the rauit market barriers to consumer
demand response; and

» it does not require any additional funding as temdnd reductions are compensated
through the wholesale market settlement.

Finally, if once such a mechanism is introducethenmarket there is significant increase in
demand response activity, then this would emphdleséenefits that would have otherwise
been lost if the mechanism had not been introdudéd: uptake of demand response
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following the introduction of similar mechanisms@ihere suggests that the size of the lost
opportunity is likely to be significant.

Finally, and most importantly from the perspecfehe AEMC's review, allowing demand
curtailment to be compensated through the wholesakiet has no obvious downside at alll,
apart from the costs involved in implementatiohcdnsumers choose to not make use of the
opportunities that they are currently being denilen this is at least information about the
extent of the problem. However, if the denialteé bpportunity is as a consequence of bad
incentives or market failures affecting retail ofifgs, then this mechanism will directly
address those failures. Essentially introducingmensation for demand curtailment at worst
will do nothing but at best will achieve signifiddmenefits with the truth lying somewhere in
between. Regardless of the outcome, it will augrttenchoices available to those
consumers who may currently be denied that choice.
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1. Introduction

Electricity prices in the National Electricity Mak(NEM) continue to rise as more
generation and network investment is needed tsfgarowing peak demand. This has led
to questions about whether greater demand sideipatton in the market could help to
avoid these investments and so lower electricippBucosts and prices.

It is within this context that the Australian Engfgarket Commission (AEMC) has been
directed by the Ministerial Council on Energy (MQRB)investigate and identify the market
and regulatory arrangements needed across thei@tgdupply chain to facilitate efficient
investment in, operation and use of demand sidicmation in the NEM — the Power of
Choice review.

As the AEMC has describéd:

We consider that the objective of this review igd@entify opportunities for
consumers to make informed choices about the wayuke electricity, and provide
incentives for network operators, retailers anapparties to invest efficiently so
that there is increased confidence that demand@oply side options are given
equal weight in satisfying the community’s demaoddlectricity services.

In principle, an efficient level of demand side tapation should arise in the market so long
as consumers face retail prices reflective of et of supply. However, the absence of retail
prices that reflect the variability in both wholsand network supply costs, particularly
during peak periods, results in current levelsarhend side participation being sub-optimal.

This means that many consumers currently use ei¢gturing those few peak days or
hours through the year when, if faced with the nmaigcosts involved in supplying
electricity during those days, they might choosedbuse so much electricity. To put it
another way, demand curtailment is likely to bdneaper substitute for peak generation and
network investment for many consumers individualy well as a more cost-effective
resource for the market as a whole.

However, simply charging consumers the marginal absupply during each supply period
is itself challenging and complex. Indeed thieng reason why retailers exist — to manage
wholesale price volatility for electricity consumerEvidence and experience from around
the world suggests that retailers can and havetefédy insulated the large majority of
customers from exposure to super-peak prices.

To achieve the demand signalling benefits and pterafiicient demand curtailment
therefore requires consideration of whether alt@raanarket design mechanisms can be
used to provide the same price signalling incesta® though all consumers faced the true
cost of electricity supply.

NERA Economic Consulting (NERA) has been asked hgrBOC — a third party supplier of
demand side services — to:

1 See page i, AEMC, (20113ower of choice — giving consumers options in thg they use electricityssues Paper, 15

July, Sydney.
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= first, investigate whether the current NEM markesidn is likely to promote efficient
demand side participation in the market; and

= second, to the extent that the current market detgs not promote efficient demand
side participation, consider how a mechanism, sigcthat used within the PIJM market,
could be applied in the NEM to promote more effitidemand side participation.

Relevantly, we do not in this brief paper examith®fthe possible options for improving the
signals for efficient demand side participatiorconsider the likely size of the potential
efficiency improvement opportunity for the NEM. W&ave these matters for future
consideration. However, we do recommend that tB¥& provide the time for and consider
carefully how best to address the barriers thatlré@s consumers not having the opportunity
to respond meaningfully to wholesale price signals.

In addition, while more efficient demand side papation is expected to deliver both
wholesale market and network benefits, we havesedwnly on the benefits from improved
wholesale market outcomes. The impediments —yifato more efficient demand side
participation as a substitute for network capaititestment is likely to require a wider
consideration of the market rules, which has nenltbe focus of this paper.

The remainder of this paper is structured as fatow

= section 2 provides a discussion of the efficienicgleanand side participation in the NEM,
based on a consideration of the theoretical rojeriokes in markets;

= section 3 describes how a mechanism such as tedtimshe PJM market, could be
applied to the NEM; and

= section 4 provides concluding comments and coresiders.
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2. The Efficiency of Demand Side Participation in the
National Electricity Market

Prior to the market reforms to the electricity istty during the 1990s, the problem of
determining the appropriate level of electricityhgeation investment to meet expected
demand was a planning and administrative probl8tadies would be conducted of future
electricity demand and decisions made about theoppjpte mix of generation plant needed
to satisfy the forecast demand, given expectatnasit fuel costs and the underlying load
profile.

The principal purpose of the wholesale market rafowas to improve the efficiency of
electricity supply by using the interaction betwelemand and supply within a market to
create price signals for new generation investmé&his decentralisation of the generation
investment decision making task led to the creatfom competitive wholesale market, and
disaggregation of the electricity industry intontstwork, retail and generation components.

In this chapter we examine whether current levedemand side participation in the NEM
are likely to be efficient, given the current méarélesign. We begin by setting out the

relevant characteristics of the NEM’s design, befxplaining the economic principles for
efficient demand participation in a market andlikely market failures arising in the NEM.

2.1. Key characteristics of the NEM design

The wholesale electricity market in the NEM opesaie a gross pool energy-only market,
across six interconnected regions. In an ‘energy-market’, the revenue earned by a
generator is a function of the quantity of eledtyidt sells, not the capacity of its plant. In
the absence of a separate capacity market or @ibapayment mechanism, building
additional capacity is only profitable if, when tb@pacity is dispatched, it is dispatched at a
price that exceeds its marginal cost. The absehaeapacity payment mechanism in the
energy-only market model means that investmentldit@nal generation will be inextricably
linked to a generator’s expectations about futpe prices and the opportunity to recover
the capital investment costs of new generation.

Under the gross pool energy-only market modelstegéd scheduled generafoase

required to sell all of their output on the spotrkes and receive the spot price for each unit
of electricity sold into the pool. The spot marlebperated and administered by the
Australian Energy Market Operator through a cehlti@-ordinated real time dispatch
process.

2 Base and peak load generators can be classified a

®  Scheduled generatorsa generator will generally be classified as a sglegtigenerator if its capacity exceeds
30MW. A scheduled generator is required to scheislentire output as part of AEMO’s dispatch pss; or

"  Non-scheduled generatorsa generator will be classified as non-schedifliédas a capacity less than 30MW or
can only offer supply on an intermittent basis.e3é generators are not required to be scheduledtitput as part
of AEMO'’s dispatch process.

NERA Economic Consulting 3
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The National Electricity Rules, which govern theeggtion of the market, provide a

reliability standard and reliability settings, inding a market price cap and cumulative price
threshold and market price floor. Collectively these markatameters provide the
incentives and bounds for the operation of the efale market. The market price cap is
currently $12,500/MWh, the cumulative price thrddhe $187,500/MWh and the market
price floor is -$1,000/MWh.

Given the potential for wholesale market priceHuotuate, retailers and generators use
financial derivatives to lock in the future prickedectricity that will be supplied or
purchased. A derivative is a financial instrum@a, a swap, option or futures contract) that
derives its value from the trading of rights origations relating to an underlying asset, in
this case a specific quantity of electricity. Adrivatives associated with the NEM are
settled on a cash basis.

Retailers therefore manage wholesale price risksetralf of customers by hedging
wholesale market prices through these contractuahgements. This allows retailers to
offer customers retail tariffs from which customeas purchase as much electricity as
required regardless of the underlying wholesalé¢ abslectricity.

The effectiveness of retail competition continuebé examined by the Commission and we
note that for a number of jurisdictions, retail quatition has not been found to be effective.

2.2. Efficient operation of price signals

In any market efficient use and supply of a productervice arises at a price that is
determined through the interactions of many bugessellers in the market. The price
reflects the marginal cost of producing the goodawice by the marginal supplier, given
existing technologies and techniques. It alsoasgmts exactly the value received by the
marginal consumer using the good or service, aptive they are willing to pay.

The characteristics of electricity markets — pyiadily that electricity cannot be stored and
that there are large daily movements in demandrgad an optimal mix of very different
generation facilities — means that for supply aedhdnd to be balanced efficiently the price
in every instantaneous period should be equalgartarginal cost of supplying that use, with
demand matched to the marginal value obtained franuse.

In practice, electricity markets will typically hayprocesses to generate prices, such that it
approximates the marginal value of demand oveffiaeteperiod (eg, the 30 minute spot
settlement price in the NEM is calculated as therage of the market clearing prices for
each 5 minute period).

In an energy only market, the return to the investinn generation capacity is paid from
prices exceeding short run marginal costs for sigffit periods of time so as to pay for the
cost of installing the marginal generator needeshtsfy marginal peak demand.

3 The cumulative price threshold (CPT) providesexhanism for reducing the dispatch price to theinidtered price

cap (which is currently set at $300/MWh) if the sahthe half-hourly wholesale market spot pricesraa rolling
seven-day period exceeds the threshold. The CEriently set at $187,500/MW-week.
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In principle, this market design should resultonghly efficient market outcomes (ie,
efficient levels of demand side response and imvest in generation). However, this
requires all consumers to have the opportunityte the marginal price reflective of the cost
of supply at each time and location, effectivelglriame pricing (RTP).

However, in practice most customers face a fldff taecause retailers manage the demand
volatility risk through forward contracts As a consequence retailers effectively make
decisions on behalf of customers as to likely clearig load shape, absent those customers
being capable of signalling the marginal value ehdnd through choices about how much to
consume during each time period in response tontlrginal price. This makes the
contracting approach more akin to a generationsiimvent planning process for capacity,
rather than a market driven process revealing difigevof demand to consumers compared
against the cost of supply.

As a consequence of a lack of widespread RTP, tirerefficiency losses in the market.
These losses reflect the additional generatiors@rs lost value from energy use associated
with consumers responding to an average price wihdeost of supply is at times either
above or below their averaged tariffs. In the fermase, inefficiently large amounts are
consumed and in the latter amounts that are inefity low.

Figure 2.1 provides a highly simplified examplelué potential efficiency benefits of moving
to retail pricing reflective of the underlying wieskle cost of supply. In this example, we
assume that there are only two time periods ana/hwesale cost of supply is constant
throughout the two time periods — similar to theeaduction of time-of-use pricing.

Figure 2.1: Welfare Effects of Time-of-Use Pricing

A B
MC1
C E
p
MC2 F
D
Ql1l Qo1 Q01 Q12
Peak Period Off-Peak Period

Consumers have demonstrated around the worldagspreference for hedging volatile real-time psi@and the
Australian market rightly allows them to do so. wéwer, there are obvious limitations in how flegilsiuch hedging
schemes need to be to suit the needs and incenfiveailers. This creates the problems that bélldiscussed in
Section 2 below.
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By charging consumers the marginal cost during pegiods, demand decreases to Q11 — a
movement from C to A along the demand curve. Téssilts in benefits from the generation
cost savings, which is partly offset by lost consuimenefits from no longer consuming
electricity. The shaded area ABC represents thaezicy benefits.

Similarly, charging the marginal cost of supplyidgroff-peak periods increases demand to
Q12 — a movement from E to F along the demand curvéhis example consumers are
better off because of the additional value cre&t@d additional electricity use during off-
peak periods which is partly offset by the additibgeneration costs. The shaded area DEF
represents these efficiency benefits.

Relevantly, the wholesale market efficiency beseditreducing demand arising from

avoided capacity investment costs in the long rercaptured by consumers that face RTP.
However, all generators — at least in the shortrtnansfer lost revenues to all consumers
through lower wholesale market prices. For thasgegators to remain profitable and
assuming no changes to underlying generation téoyeosts, prices in an energy-only
market would be expected to rise sufficiently tsume that those generators earned sufficient
profits to fund the initial generation investmefithese transfers would therefore be short-
lived — Figure 2.2.

Figure 2.2: Benefits of Real Time Pricing

Transfer from
generators to non-
responsive consumers

Transfer from
generators to
responsive consumers

without DR

with IR | Efficiency benefits
P | i} w from DR

\‘ Lost benefits from

electricity use by
consumers who
reduce demand

%

1
I
1
I
t
I
t
I

with DR without DR

Qa aq

> A benefit of compensating demand response djrécthe wholesale market as part of the bid stiokgside

scheduled generators, as discussed later, ishise short-run transfers do not arise.
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In this stylised example we assume that demandrigsafly responsive and so real time

pricing results in quantity demand decreasing f@'*“'®Rto Q" PR This in turn results

in the peak wholesale price falling frot{'“' PR to P PR - As anticipated, this results in
efficiency benefits that are captured by the coreumsponding to the price signal, which

are greater than the lost benefits from the consiompf electricity. The benefits represent
the resource benefits of avoiding the fuel androtiests associated with operating those peak
plants and also a transfer from generators to thostomers.

Overall aligning retail prices closer to wholesadarginal costs during each time period can
be expected to improve the efficiency of the ermggket. It follows that — at least in
principle — the absence of an opportunity for temaé prices to be faced @}l customers to
allow all customers the opportunity to respondh® iinarginal cost of supply, necessarily
results in:

= over investment in generation capacity;

= under investment in demand reduction activity bgstoners; and so
= efficiency losses from the current market design.

2.3. Market failures within the current design
The AEMC in its Directions Paper indicates that:

Efficient DSP does not require all consumers te f@we-sensitive tariffs. If
consumers are able to respond to the price sigineysreceive, and have easy access
to information about the impacts of their decisighgn the most efficient outcomes
result from consumers having the ability to choasariff which best suits their
individual circumstances and preferences. Efficaritomes require:

= prices created in the wholesale market to refleetcbst of producing electricity in each
half hour;
= network charges to accurately reflect the costuiifiimg additional capacity; and

" retailers to have an incentive to offer contradiscv respond to their customers'
preferences.

The AEMC therefore focuses on whether there aiaatstives for retailers to offer tariff
products that allow consumers to respond efficjetatiwholesale market prices, through
selecting tariff products that either pass throtigise prices or provide some exposure to
wholesale price volatility risks.

We believe that there are potentially significaatriers to retailers offering tariff products
that provide opportunities for consumers to respongholesale price signals. This results
in inefficient demand curtailment by customers.afféaid we also believe that there are
additional market failures not highlighted by thEMC, which would result in an

5 See page 52, AEMC, (201Bower of choice — giving consumers options in thg they use electricitpirections

Paper, 23 March, Sydney.
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inefficiently low level of demand side participaticeven if all customers faced time sensitive
tariffs. The remainder of this section explains lfasis of these opinions in greater detail.

2.3.1. Barriers to consumers having the opportunity to respond to wholesale
market price signals

Current retail tariff offerings can be charactedises an unlimited quantity option for a given
price, with the retailer managing the wholesaleerisks through hedging. Essentially,
consumers can take as much electricity as desiraayatime of the day — irrespective of the
underlying supply costs — for the given price, eett is a flat tariff, time-of-use tariff or
other variant commonly offered in the market.

Under the current arrangements, there are strangogintives for retailers to offer tariffs that
vary in line with underlying wholesale prices —csdled real-time pricing. These include:

= retailers essentially make profits by managing whale price risks on behalf of
consumers and so if retailers no longer manageskthisks then this would have
implications for the margin charged to consumergtis service;

= the costs of installing metering and associatatstetion and administrative costs which
affects the competitiveness of tariff offeringsoaling consumers to respond to wholesale
price signals;

= the lack of consumer understanding and informadioout wholesale risks/opportunities
and so the increased complexity new tariff prodwaisld create;

= preferences by consumers to prefer flatter pristngctures, given the costs and risks that
consumers would incur managing half-hourly priceatéons; and

= there is limited reliable information on the likelysponsiveness of demand and so on the
wholesale market cost savings that could be deifvashsumers were given the
opportunity and information to respond to wholesakeket prices.

In principle, in a competitive retail market it shd be possible for a retailer to offer a
targeted product for less peaky customers wittwetdlat tariff, so long as those customers
do not suddenly become peakier themselves, thehéling costs higher for the retailer.
However, the inability of retailers to adequatelsimage an individual’s load due to a lack of
widespread adoption of smart metering, combinet thié complexity and limited retail
margins, means that innovative tariff products thatild enhance the efficiency of the
wholesale market do not deliver sufficient bendfisthe retailer alone.

The experience with RTP programmes has been igagst in the US. The research
highlighted the relatively small uptake of partaiion in these programmes at that time. The
causes were attributed to:

» alack of awareness by customers of the poteratiahgs from participation in such a
programme; and

7 Barbose, G., Goldman, C., and Neena, B., (2008yrvey of Utility Experience with Real Time RrigiErnest

Orlando Lawrence Berkeley National Laboratory, Deber.
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* inability by many customers to adequately manageptite risks through the
implementation of technology or other mechaniéms.

More recent work in the US has investigated bastierprice responsiveness. Around 22 per
cent of survey respondents indicated that there weufficient resources within the
organisation to pay attention to hourly prices,le/keibst was only identified as a barrier for
around 6 per cent of respondehtdddressing these barriers in particular — eithiggctly or
through mechanisms that provide a similar priceaigput without requiring the entity to
directly pay attention to hourly prices — wouldréfere likely lead to greater responsiveness
of demand to wholesale market price signals.

In the absence of addressing these barriers, carsuare unlikely to demand and retailers
are unlikely to offer, tariff products that allowrsumers to offer to reduce load even though
it might improve the efficiency of the operationtbé wholesale market (ie, where the
benefits outweigh the underlying costs). This nsetiat consumers will have limited
opportunity to reveal preferences for demand respaersus increased electricity generation.
By implication this means that the current markatnlikely to provide efficient levels of
demand response and optimise new generation ingasegainst demand response activity.

2.3.2. Positive benefits to all consumers from redu  ced unserved energy

An individual engaged in load curtailment when fheéth real time prices delivers benefits
that are captured by the individual (through avdiddnolesale costs) and system wide
benefits from reduced unserved energy and avoidagank capacity augmentation
expenditures that the individual cannot capturkesk positive benefits create a market
failure because even if consumers faced real tinoceg there would be underinvestment in
demand side participation.

The NEM reliability standards require that unsereadrgy should not exceed 0.002 per cent
of the total energy consumed in a region in a yéapractice, while uncommon, there are
circumstances in the NEM when energy is not servidte economic cost of unserved energy
can be substantial, and if it results in rollingdKouts there is little opportunity to
discriminate between those customers that valwtredgy more highly during those periods
than others.

Real-time pricing when faced by all customers haseffect of reducing the demand for
those customers that value electricity least dupegods of insufficient supply. As a
consequence there is a commensurate reductiorserved energy, which is a benefit
captured by all consumers through the avoidand#aakouts.

The intuition for this result is as follows. Asserthat the entire electricity market consists of
two consumers — an individual residential houseloid a large manufacturing company.

As we discuss later, compensating demand redigctfrough the wholesale market provides incenfioethird
parties to manage these risks on behalf of consyraed only if it is efficient given the underlyingarket benefits and
costs of implementation.

See Table 25, KEMA, (2012)Jandatory Hourly Pricing Program Evaluation Repgptepared for Consolidated
Edison Company of New York, 1 May, New York, pagé2}
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The value of electricity is significantly higherrfthe manufacturing company compared to
the individual household. Now assume that bothmhaufacturing company and the
individual household are charged a flat tariff. ribg peak periods if supply is insufficient to
meet demand, then the household and the manufagttompany would be required to
reduce demand through rolling blackouts. HoweWé¢hey faced the marginal wholesale
cost, as supply became constrained relative to dempeaces would rise until the residential
household decided to switch off. In this circums®&the manufacturing company would
benefit from not having to switch off to ensurettleamand is met by total supply.

Involuntary lost load is a potentially large casttie economy and real time pricing provides
the opportunity to allow load to be reduced inahger of value to consumers, thereby
minimising both probability and size of lost loa@lhe benefit of avoiding these costs is
therefore potentially substantial and is a posiéxternality from individuals responding to
prices reflective of the underlying marginal cossopply.

To give an illustrative example, it would not beaitunusual for some consumers to value
lost load at $25,000/MWh for some uses, ie doutdentarket cap. Further, such a customer
might have been paying only $100/MWh for servi&a, every lost MWh carries a social

loss of, on average $24,900. Even at the expdéassdate of 0.002 per cent of hours, this is
a loss of 50 cents per year per customer. Onaeeggnise that these losses are
concentrated in peakier hours, the losses are imigbler. And there might have been lots of
customers who would have had uses valued at mare®h00, but far less than the market
cap, who would have been willing to forego thosssés but there is, without demand bidding,
no incentive for them to do so.

The Reliability Panel has the responsibility toipéically review the market parameters
including the reliability standard. This typicallyvolves the type of assessment set out
above, where the expected benefits from improviahibéty is weighed against the

additional generation and network costs requifBais requires judgements to be made about
an acceptable cost to those affected by possiatkbuts and the costs to all energy users.
Greater opportunities for demand curtailment frowrse that value demand less than others
effectively would allow the reliability standard @ potentially tightened at no cost to other
consumers through an associated need for netwgdnsion.

Finally, while we have not examined in detail irsthaper, there may be opportunities from a
general increase in demand response to lower nletveqacity augmentation over time.

2.4. Summary

By allowing demand to respond to prices that reflee marginal cost of supply at each point
in time and location, the market can be expectatetver efficient investment in supply
capacity. Introducing the option for real timegamg to all consumers is therefore a first-best
approach to ensuring that there are efficient Beéldemand response in the electricity
market.

However, if real time pricing is only introduceddassubset of consumers or indeed to no
consumers is likely to result in inefficiently Idevels of demand curtailment — particularly if
there are barriers to retailers providing suctiftafferings to consumers.
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This analysis highlights that there are ‘in-prifeigbenefits from addressing these market
failures either by introducing real-time pricesatbconsumers, or alternatively, developing a
mechanism so that all consumers can respond t@ekan prices but without the need to
mandate all customers onto real-time tariffs. &ulthe focus of the next section is precisely
on one mechanism that can achieve this outcome.
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3. Mechanisms to Improve the Efficiency of the
Wholesale Electricity Market

Allowing customers to respond efficiently to reat¢ wholesale market prices in the absence
of all customers facing real-time wholesale prices, particularly challenging task. The
mechanism needs to provide incentives as thougistarmer faces real-time wholesale prices,
but ideally without the price volatility risks thigtcing real-time wholesale prices create.

Allowing consumers to be paid directly, as opposedeeding to avoid higher wholesale
prices, for reducing demand is one approach thrabeaused to achieve this outcome. It
relies on the equivalence between charging andgiraya rebate of equal value to create the
same incentives as if a customer faced real-timalegale market prices. However, it avoids
the price volatility risks by allowing customersdontinue to pay flat tariffs — or some other
preferred tariff structure — for that portion ofstomers’ load that is not reduced in response
to the marginal benefits from reduction that cduédearned®

To allow consumers to be paid for demand reductimsg peak periods, and to ensure that
this does not lead to inefficient reduction in decharequires a mechanism that:

= provides an objective baseline against which thewarhof demand curtailed can be
assessed; and

» transfers the value of demand curtailment at eaafit ;n time to the consumer engaged
in demand reducing activity.

Such a mechanism has potentially further beneyitallowing third parties to aggregate
demand savings and so lower the overall cost dfetithg demand response activity to the
market. This is not possible when the consumarttg benefit from curtailing their demand
is avoiding paying a high price.

Importantly, such a mechanism should result in dehraductions or generation supply
being treated equivalently — as would be the dasenisumers faced real-time prices. So
long as demand reduction is cheaper (in termscafaed consumer surplus plus the cost of
enabling the demand response) than capacity expatseneration supply, then such a
mechanism will promote more efficient market outesm

This section provides a brief overview of one med$a that could be used to achieve these
outcomes.

3.1. FERC approach to compensating demand response

In 2011 the Federal Energy Regulatory Commissi&R(E) in the United States issued a
final rule to allow a demand response resourceattigipate in an organised wholesale

10 Relevantly, mechanisms can be designed so thatiowers have the flexibility to respond or notrat given time

given the particular circumstances faced. Thikects the realities that consumers might not belyjaapable of
responding to demand signals at all times and sddyarefer an option to respond if it is benefi@ak particular point
in time.
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energy market! The rule is based on the premise that demandmsspshould be
compensated equally to generation at the locatioraket price (LMP), which varies
according to geographic location and time — eqeivelo the NEM’s regional wholesale spot
prices. The effect of this rule is to ensure ttexhand response is paid the equivalent of the
marginal wholesale market supply cost. This iSwajant to a consumer facing that price
and reducing demand to avoid the incurrence ofrtagginal wholesale market supply cost.

In summary, the FERC decision:

» implements a net benefits test as a thresholdgaorerthat any reductions in demand do
not result in an increase in the unit cost of eieity to remaining load because of the
smaller amount of load paying wholesale costs; and

* requires demand response resources to be compeasae LMP when dispatch of the
demand resource is cost-effective as determingtdopet benefits test.

Each independent system operator is consideringtbamplement the FERC decision in its
wholesale market design. Relevantly, many US wdadeelectricity markets (eg, the PIM —
see Box 3.1) involve both day ahead and real tiragkets, plus a separate capacity market.
Consideration is therefore being given to how toneste a baseline demand against which
customer demand response can be assessed fohéathyt ahead and real time markets.

While the focus in the US has been on compensd&ngand response in the context of US
wholesale market designs, there is nothing in glagreventing a similar scheme being
incorporated in an energy-only market like the NEMdeed, as explained further below
there are opportunities to include compensatiom&nand response in the NEM dispatch
and settlement system without affecting the praresincentives of most generators and
retailers, while still delivering efficiency imprements to the market as a whole.

In practice, the PIM demand response program allows
= registered consumers — or third party aggregatoth@r behalf — to submit bids on both

quantity of demand curtailment and price into thg dhead market;

» if demand response is ‘dispatched’ as part of theahead market then the consumer is
paid the LMP for the market and receives an olibgeto curtail load;

» aregistered consumer to indicate an intentioruttad demand up to 1 hour ahead of real
market dispatch;

= any real-time dispatch is paid the real time LM&whver, there is no obligation to curtail
in the real-time market.

The baseline against which demand curtailmentssss®d in the PJM is based on averages
of historical information, which is based on actcastomer usage data for identified periods
of time, (eg, average weekday, average Saturdayage Sunday etc). In addition there are

1 FERC, (2011)Pemand Response Compensation in Organized WholEsahgy MarketsDocket No. RM10-17-000,
15 March.
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weather sensitivity adjustments according to tlesase of the proposed demand
curtailmentt?

Box 3.1: Overview of the wholesale market operation of the PIM

The PJM wholesale energy market consists of twerdrglated markets — a day-ahead market
(or short-term forward market); and a real time ke&ar

The day-ahead market allows market participangselioor purchase electricity at binding
prices one day ahead of the required dispatchs dllows load — ie large electricity users or
retailers on behalf of smaller consumers — to subonivard hourly demand schedules, which
also provide an indication of the price sensitiviffdemand. Generators can also submit
generation offer curves specifying generation cipand prices for each hour over the next
24 hour period. The PJM market operator calculdteslay-ahead dispatch schedule based
on the least cost combination of generation tsBakbad.

The real-time market dispatch energy based on geaeroffers and load for every 5 minute
dispatch period, given system reliability requirenseand actual network constraints. The
LMP for generators that were selected for dispatdhe day-ahead market, reflect those

used in the day-ahead market. For those genethgtraiere not dispatched in the day-ahe
market, there is an opportunity to rebid LMP offsthe real time market. Actual dispatch
reflects the least cost combination of generativargthe real time LMP offers.

D
QD
o

3.2. Applying a demand response compensation mechan ism in the
NEM

A mechanism to compensate demand curtailment witlirNEM energy-only market design
can be, at least in principle, no different to theing adopted by US market operators in
response to the FERC decisidnThe compensation for demand response participatin
markets such as PJM is essentially split betweemebeipt of capacity payments, and
payment for demand response operation throughaipebead and real-time markets. The
NEM only has an equivalent to the real-time market.

The inclusion of such a mechanism in the NEM rezgigonsideration to be given to:

= determining the relevant baseline against whichatefrcurtailment would be measured,
for each electricity consumer participating in fobeme;

= allowing registered demand curtailment participaat®ffer’ load curtailment for
consideration in the market dispatch process aldaggeneration offers;

12 The methodology used to estimate customer baselindescribed in section 10.4.2, PJM, (20RRM Manual 11:

Energy & Ancillary Services Market Operatiofgvision: 50, 3 April.

13 There is a prominent difference between the meshadescribed here and the FERC mechanism. TREFE

mechanism pays the market price without requirregldad offering supply back to the market to ‘bl baseline’.
While we believe that a mechanism that compensateMP without rebating the retail rate back to tegiler is
superior in terms of efficiency, we propose the Inagism here because it will be much simpler to @ng@nt, while
clearly being better than the status quo in the NHMlso avoids the need to introduce an updftesne.
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= designing mechanisms to ensure that any demanrailowenht accepted and scheduled is
actually delivered;

= designing mechanisms to ensure that consumers etdgaglemand curtailment pay retail
tariffs as though demand curtailment had not oeclyrie based on baseline demand
rather than actual demand;

= retailers settling in the wholesale market basetlaseline demand, rather than actual
demand; and

= ensuring that delivered demand curtailment is fla@dNEM settlement price for demand
curtailed within the relevant 30 minute period, &ods treated equivalently to generation
dispatch.

Under this mechanism the settlement price will eeednined by comparing baseline demand
against the supply offers inclusive of demand raspmffers. The actual generation
dispatched would be reflective of the baseline dedriass the dispatched demand
curtailment.

The implications of this mechanism for the operatié the market is as follows:

= during a consumer’s demand response dispatch,rétaiter would bill them on the basis
of an AEMO-provided baseline rather than for tlaitual electricity use;

= where demand response is a cheaper cost opti@ntragion during the relevant time
period then less generation will be dispatched; and

= the efficiency of the wholesale market will be iroped as reduced generation dispatch
and so revenue to generation results in delayiegéed for new generation investment
over time.

Importantly, this mechanism resolves the ‘missiraney’ problem because the consumer
continues to pay retail tariffs and so the retanék settle in the wholesale market on the

basis of the baseline load. In this circumstatiteconsumer receives the benefit of the
time-specific wholesale market price less any cbgnplemented demand response, less any
lost benefits from the use of electricity duringttperiod. This amount should be higher than
the payment of the retail electricity cost, refieetof the difference between the marginal

cost of supply and the actual retail tariff durthgt time period.

3.3. Further considerations

Introducing such a mechanism into the wholesal&keatatesign would involve costs, and so
consideration would need to be given to whethesdleosts are outweighed by the potential
benefits. Relevantly, apart from the costs of rfyaaly the market rules and the processes
and procedures of the AEMO to facilitate the biddad demand response, the additional
costs of facilitating demand response would be dtythose consumers that would benefit
from the use of such a mechanism.

While all consumers bear the costs involved with eimnges to the wholesale market design,
they also receive the benefits of lower capaciaestment requirements as demand responds.
These benefits are substantial and so would ligrbeed the implementation costs incurred.
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Once a demand compensation mechanism is intrododéé market, consumers would be
willing to participate where the cost of curtailmeiring peak periods is less than the
wholesale market price in those periods. The absurtailment will equal the sum of:

» the lost benefits from reduced electricity consuorpturing peak periods;

» any costs associated with third parties providiaménd response services, including
administrative and metering costs.

This means that demand response activity will éxacjual the efficient level as though the
consumer faced the real-time price and third paferged consumers directly for services
to facilitate management of those price risks.

Finally, given the metering and associated momitpdosts required to allow demand
response to be compensated in the market, it Elgeghat only some — potentially larger
consumers — would participate in demand curtailnpeogrammes.

3.4. Summary

The opportunity to avoid future generation capatitygestments to address peak demand by
allowing consumers to respond by charging eletyricse decisions based on the real-time
value of demand curtailment has the potential forawe the efficiency of the wholesale
market in supplying electricity.

Compensating demand reductions directly throughwihelesale market is one mechanism
that encompasses the existing positive extermabitssociated with demand response within
the current NEM design. It allows consumers tenaz the total system wide market benefit
of demand curtailment, which is greater than thailrprice paid and so will result in

efficient levels of demand response without sulojgotustomers to price volatility risks.

In addition, this approach enables third partiesaimpete to procure demand response from
consumers. This creates strong incentives foctisés of facilitating demand reductions to
be reduced over time.

Allowing demand response to be compensated dirduthugh the wholesale market in the
NEM is feasible. Consideration would need to hegito how customer baselines would be
determined, as well as the practical processesmuthanisms for dispatching demand
response as a substitute for dispatching generaiibe US examples provide significant
confidence that these matters can be addressed.

Finally, and most importantly from the perspectifehe AEMC'’s review, allowing demand
curtailment to be compensated through the wholesaliet has no obvious downside at
all.** If consumers choose to not make use of the oppitigs that they are currently being
denied, then this is at least information aboutekient of the problem. However, if the
denial of the opportunity is as a consequence dfifigentives or market failures affecting
retail offerings, then this mechanism will directlgidress those failures. Essentially
introducing compensation for demand curtailmentatst will do nothing but at best will

14 We acknowledge that implementation will involvests, but expect these to be relatively small agaive potential

benefits.
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achieve significant benefits with the truth lyinensewhere in between. Regardless of the
outcome, it will augment the choices availablehimse consumers who may currently be
denied that choice.
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4. Conclusions

Ensuring that demand side participation in the NiEM(fficient requires consideration to be
given to the relative cost of delivering effectaed reliable demand reductions compared
against the cost of building more peak generatapacity. ldeally, the efficient level of
demand response would result from the interactialeztricity suppliers and consumers
responding to market prices. However, in pradfeevolatility of wholesale market prices
and consumers’ desire to manage these risks thnatigiters means that most consumers
face relatively flat retail tariffs. As we haverndenstrated, this in turn reduces the efficiency
of the market as:

» too much electricity is consumed during extremekpgeiods when the retail price is
lower than the marginal cost of supplying peaktelety; and

» too little electricity is consumed during other ipels when the cost of supplying
electricity is lower than the retail price.

There are considerable barriers to consumers lggeq the opportunity to respond to
wholesale price signals, even if it would resultawer electricity costs for the individual. A
compensation mechanism for demand response fuhdaagh the wholesale market
settlement process will significantly lower theseriers for consumers and so will promote
more efficient levels of demand response.

In addition, there is a market failure in the eliety market as reductions in demand
curtailment by a group or an individual deliverstgyn wide benefits from reduced unserved
energy. This means that, even if consumers faeaetime prices, there is likely to be sub-
optimal investment in demand curtailment compagairest the system wide benefits,
warranting a market mechanism to improve the eficy of the market outcomes.

Compensating demand response directly through betesale market dispatch and
settlement system provides one means by which cosisucan face the same incentives as
real-time prices and allows the identified markatriers to be addressed. The experience
from applying similar mechanisms in the US sugg#sssuch mechanisms are entirely
feasible.
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