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About the Australian PV Association

The APVA ian association of companies, agencies, individuals and academics with an interest in
photovdtaic solar electricity research, technology, manufacturing, systems, policies, programmes
and projects. Our aim is:

to support the increased development and use of PV through targeted research, analyses and
information sharing

Our work is intended to bapolitical and of use not only to our members but also to the general
community. We focus on data analyses, independent and balanced information and collaborative
research, both nationally and internationally.

Our reports, media releases and submissionslmafound atwww.apva.org.au

The results presentedre for the purposes of informing stakeholders and the interested public.
They are general in nature and subject to a number of underlying assumptions. As sdes rea
should not take these results as representing financial or investment advice.
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Executive Summary

Key Points

1 The ongoing uptake of Distributed Energy (Dfg)oms such as solar PV, solar water heaters g
energy efficiency are reducing electricity use and electricity utility revenues.

{1  This report proposes a regulatory framework that could form the basis of adketrthat would
2LIGAYAAS 59Q4a @asyendyly sendded anyl endble thé &ibtiagielectricity indu
G2 GNYXyaixidiazy G2 (GKS WySg y2NXIfQO

T 2 KSREA &NHzLIG A FS (1 SOKYyY 2t @&edritr&daced irdoda@vikstabiishet industry]
they R2y Qi aAYLX & AyGSaNIGS asSlhytSaateées o6 dz
St SOGNROAGE aeadSY Aa olaSR 2y | Wiz2lLl RRH
is providing customers with a significant number of alternatives tHbetwas them to actively
participate in a system growing from the bottom up.

1 To allow these two approaches to integrate requires a regulatory framewaded on equal
competition between supphgide and demandgide options at all levels (generation, netwoedd
retail), for both network planning and during the drday operations of the electricity market.

1 Best practicdntegrated Resource Planning (IRP) should become an integral component of ne
planning so that DE options can be used to decrease oritvexpenditure. The propose
Regulatory Investment Test Distribution (RIJis an embryonic form of IRP, but has signific
scope for improvement.

1 The market arrangements required to drive uptake of DE on aalahy basis can be divided int
the following three types:

- Those related to the operation of the incumbents: where the two most critical are decou
YSGU62N] 2LISNI2NBEQ NBGSydzS FTNRBY GKSANJ
mechanisms that allow network operators to participate inth@ DY NJ SG > F2
greQ NAy3d FTSyOAy3ao

- Those related to the design and operation of the distributed energy market itself: for exar
consumers should be able to source their electricity from, and sell their PV electricif
entities other thantheir retailer; and solar access rights should be formalised.

- Those that then stimulate the broader distributed energy market and enhance the intera
and operation of all participants: for example information and training, minimum eng
performance sandards, house energy rating schemes, and fieetriffs and white certificate
schemes.

1 To date, most effort has been on the third type of market arrangement, and as a result has
insufficient to effectively integrate DE.

1 Once DE has been used to ved network expenditure as much as possible, a proportiorn
ySig2N] O2aia O02dAZ R 6S LIAR GKNRdIzAK | FAE
LISIF1Z YI1TAy3a SIFEOK Odzaii2YSNRa O2yid N o6 dzi XHasy
approad is preferable to current suggestions of higher fixed charges for all customer
specifically for PV customers, which would disadvantage low energy users aridctome
households while also making price signals lessredigictive.

1 A fully competitie distributed energy market will need to develayer time, however, the
required institutional and organisational changes need to begin now and will nee
accommodate both the incumbents and new entrants, on an ongoing basis. DE technol
developingvery rapidly and electricity utilities are likely to be left with stranded assets if regulg
processes are too slow to adjust.
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Introduction

Residential electricity usin Australa has been declining each year since 2008/09, driven by a
combination of factors including photovoltaics (PV), energy efficiency (EE) and responses to
increasing pricesAEMO, 2018 Similar trends are being experienced in the US and elsewhae.
uptake2 ¥ t+ YR 99 Aa fA1Ste G2 O2yldAydzsS I'yR gAfft
and business models. The responses by utilities and governments to date have essentially attempted
to maintain the current business models, however, disrupteehnologies such as PV and EE will
likely drive the need for more fundamental changes.

This report discusses these issues and proposes a regulatory framework that could form the
basis of a Distributed Energy (DE) market that wauldli A YA & S Sidh @deas@@syenedly 0 dz
aSNBAOSE IyR Syl otS (GKS SEAalAY3I St GQpaIofGAGe Ay
collaborative research project funded by ARENA and the University of Arizona, from which separate
reports will also be publieed by the CSIRO and the University of Arizona.

Electricity prices, demand & PV uptake

Residential and commercial electricity prices in Australia have increased significantly between
2008/09 and 2011/12, by on average about 40% nationally (DRET, 2012)eswidential prices
expected to increasdurther by about 7% per year out to 2014/15 (AEMC, 2013twork
expenditureaccouned for 50% of the increasérom 2010/11 to 2013/14 AEMC, 2011 and an
expected81% of the national increase in retail residahtelectricity prices between 2012/13 and
2014/15 (AEMC, 2013a).

Electricity use in Australia hdscreased in absolute terms every year since 2008/09, with a total
decrease of about 8,300GWh (5.5%) by 2012/13 (AEMO, 2013). AEMO has reduced the 2013/14
NEM demand forecast it made in 2012, by another 2.4%, although electricity use is still assumed to
trend upwards in the near future, albeit at a slightly lower raéb@an previously estimated, see
Figure 1. Residential and commerti&lectricity use per capita continues to decline, with total
demand dependent on the accuracy of population growth projections (AEMO, 2013).
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Figurel. Comparison of annual energy forecasts made in 2012 and 2013 for the NEMruhcee
growth scenarioAEMO, 2013)
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The decline in electricity use has been attributed to a range of factors, including lower GDP,
reduced manufacturing, the uptake of PV, solar water heaters (SWH), and energy efficient
technologies, as well as increagielectricity prices (AEMO, 2013; IES, 20ERjure2 shows the
change in average residential demand in the Energex area of QIld from May 2009 to Jan 2013. It
shows that PMowners have significantly lower average demand that-RMowners, and there has
been a steady decline overall (RE, 2013). As more customers take up PV it is clear that total sales will
decrease furtherA number of projections of PV uptake in Australia have been undertaken, over
different timeframes and with ifferent assumptions; where PV increases from the currend@WwW
to a range of 3GW to 14GW by 2020, and increasing thereaieMQ, 2012b; Lilley et al., 2013;
SchleichefTappeser, 201FEadie and Elliott, 2013)

While it is impossible to accurately piietithe actual level of electricity use in the future, should
demand continue to decrease or even increase at a significantly lower rate than in the past, this
would have important consequences for the electricity industry, especially network operatdrs) wh
must cover the costs of past investment

Average Annual Domestic Consumption (kWh)

Energy Concumgprion (RWh)

Figure2 Energex residential demand with and without RRRE, 2013)

AustralianConsumer Interest in Distributed Energy Options

The Commonwealth Scientific and Industrial Researcharisgtion (CSIRO), with assistance
from the APVA, conducted focus groups (FGs) ithagstigated the range of Australian stakeholder
opinions and likely preferences in relation to opportunities for participating in distributed energy
and demand side respae activities Ashworth et al., 2012).He analysis of these FGs was then used
to inform a national survey, which was delivered across Australia in early (RaitBanaclet al.,
2013)

Participants were presented with six different technology optiofhable1) and four different
payment options: Up front payment, hire purchase, solar leasing and energy service companies
(ESCOsA total of 18.3% of respondents owned PV systems and 11.9% owned Bigie3 shows
tKS O02YLIRaAGS a02NB FT2NJ I OOSLIiyOS 2F NBaLRyRSyd
Oty 06S aSSy (KIFI(l K2dzaSK2f RSNEX 2y | @SNFr3aASs GKAY
that they would consider installing both gradnnected PV ah SWHs, and interestingly, grid
connected PV with batteries.
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Tablel Distributed Energy Options presented to the Focus Groups

Solar PV technology options

Option Solar technology Abbreviation
1 Energy efficiency and solar hot water systems SHW
2 Grid connected solar PV SPV
3 Grid connected solar PV with battery SPVB
4 Battery alone BA
5 Community PV CcPV
6 Off grid PV systems with battery and generator 0G

4.50
4.00 - ¥ The technology sounds like a good idea
3.50 T m My friends and family are likelyto
supportit

3.00 N

2| would considerinstalling thisinmy
2.50 -+ home /Investingin it

M This sort of technology is not suitable for
2.00 my home
1.50
1.00

SHW SPV SPVB OGPV BA cPv

Figure3 Australian household acceptance of DE technologies
(respondents ot already owning these technologies)

Cost savings are by far the primary driver for installation of PV and SWHs, and with the ongoing
decline in installed costs of both PV and batteries, combined with the likely increases in grid
electricity costs, the tsength of this driver is likely to increasBigure4 3 K2 a4 (KS NBaLR Y|
interest in different payment options for the DE technologies. There is a clear preference for paying
up front, rather than using finance, leasing or throuan ESCO.

1,400
1,200
1,000 |

800 - N

600 | Most interested

400 | M Second most interested

200 = — = M Less interested

o - - A P Wi Leastinterested
Buying a Buyinga Leasinga Sighingto ™ Not ranked
solar solar solar an energy

device devicewlith device company
upfront finance froman package
energy
supplier

Figure4 Australian household ranking of finance options to install or replace one of the technology
options

Vi
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2 0K NBaLRyRSy(iaQ oS konrkctedPWRith BatfeiieS MEhdnibatieriest y I NJ
alone, it isikely that PV will drive the uptake of batteries. Thisud in turn enable the installation
of larger PV systems and so further reduce electricity demand.

Mexican Focus Groups

Four FGs were conducted with a total of 65 people from the Mexican cities wbldda,
Culiacan, Mexico City and Guadalajara in March, 2013. Participants were presented with the same
G§SOKy2t23e 2LJiA2ya a GKS !dZAGNItEAlLY CDaz gA0GK i
included. They were presented with three purchaggians: Up front payment, hire purchase, solar
leasing.

Prior to the FG, participants were asked whether they would consider installing any of the
technology options. Their responses are shownFigure5, and it can be seen thathe most
preferred technology was solar water heaters, then grashnected P\followed by gridconnected
PV with battery backup. The least preferred options were community gbkm off-grid PV.

These outcomes are remarkably consistent with those of therAlien survey, with the only
difference being that, in Australia, grabnnected PV (with rowithout batteries) was ranked
essentially as highly as SWHs. The Mexican relative preference for SWHs compared to PV most likely
reflects their greater familiant with that technology.

Community solar
PV panels off the grid
PV panels with battery backup
Pv panels connected to the grid
solar water heater

0 5 10 15 20 25 E1s] 35 40

Py panels connected Lo | PY panets with battery

solar water hoater #% panals aff the grid Cammunity salar

the grid backup
Strangly Apree iz 28 22 17 20
fygrae ? 19 18 18 15
Meither agree or disagroe 7 17 17 12 L]
Disagree 2 3 5 10 L]
Stronghy dizagres Fy S i 4 2

Figure5 Mexican nterest in installing a technology option (prEG)

t I NODAOALI YyGAQ LINBEFSNByOSa 72 Ndgurds.Theie vaska Sleat JdzZNO K |
preference forfinancing throughhire purchase, then buying upfronthen solar leasing. This is in
contrast to the Australian results, where buying upfront was clearly the preferred op#sn.
occurred in the CSIRO F@®sAustrali@ G KS LI NIi A OA LJ y @ &fChe diflecet S OG A @S
technology options significantly increased as a result of the FGs (P<0.05).

vii
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Figure 16. Purchasing preferences

Figure6a SEA Ol y  NXBankiig) gf Rrantei aptidns klinstall or replace one of the technology
options

Consequences for Utikts

The reduced electricity demand has reduced income for wholesale generators, network
operators and retailersThis trendis not restricted to Australia. For example, it is also occurring in
the US (York and Kushler, 2011; Kind, 2013) and throughoup&y&chleicheTappeser, 2013).
However,under the current regulatory arrangementa Australia,network operators can adjust
their tariffs to ensure that networks are paid for.

Figure?7 illustrates what has been referred to &4s QWhdza O& Of S ¥ NBKind,RA a NHzLJ
2013 | yeRergy maketR S | (i K Sintishadkkrfadl Nélson, 2Q1@&here increases in usage
charges reduce demand, which results in charges being increased again, which further reduces
electricity use.Accordng to this view, DE technologies will have a significant impact on utility
revenue, and utilities that fail to adapt with new business models, products and services are unlikely
to survive.

Technology Energy
Innovation Efficiency
(DER) (EE/DR)

Lost Revenues
Rate Increase ——
Required bl
Customer

ment

Figure?. Vicious Cycle from DisruptvForces (Kind, 2013)
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Responses by Utilities and Governments

To date, there have been a variety of responses by government and utilities to reduced
electricity use and increasing uptake of DE. Although there has been limited participation by retailers
in providing DE, their responses essentially focus on maintaining the current types of revenue
streams and business models, for example:

Implementation of TOU tariffs

Higher demand charges

Higher fixed daily charges

Low paymentdor PV export

Imposition of retwork limits on distributed generation

agrONPE

Government responses have been more varied, ranging fitoose that attempt to directly
reduce network costs for consumers and enable limited uptake of DE, to those that actively oppose
DG options such as PWhey @nerally involve relatively minor changes to the regulatory
environment.Two of the most relevant here are the Power of Choice (PoC) Review by the Australian
Energy Market Commission (AEMC), and the Senate Select Committee on Electricity Prices. Both
suppat costreflective pricing, information and increased competition, all of which should
significantly assist the development of a distributed energy marReither responsefrom the
Queensland Competition Authorifgroposes that grossnetering should be aopulsory for all PV
systemsthey be paid an optional rate of around 8c/kWh for all generation, and that all owners of
PV systems should be placedtariffs with high standing charges

The reports are limited in three particular areas. The first is they Vienited attention given to
the consideration of introducing demaraide options into the network planning process, the second
Ad GKS GNBIFGYSyld 2RymEm: (29 GIKYWR SEAA IR IWIYRRY S ¢
unchanged), and the third 8 KS f I O1 2F LINY OGAOlIf &ddzA3SadAizya |
revenue from electricityse.

The Need for Fundamental Regulatory Change

WKSY WRAANHzZLIGA GBS (SOKy2f23ASaQ & dzOKestéblished DX 99
industry (e.g. the MG N} t Ay b9ai0vX o0& 0GKSANI OSNE ylI GddNBzZ (K
exert change in doing sdigure8 highlights the fact that the conventional electricity industry is
characterised by a relatively hierarchical structucentrolled by a small number of actors with a
limited number of choicesandwhere customers could be treated as statistically predictable units. In
contrast, DE is enabling enuders with a significant number of alternatives that is resulting in a
system with much more selbrganisation growing from the bottom up through a complex process
(SchleichefTappeser, 2012).

Thus, minor adjustments of the system are probably not sufficient, and prudence requires
preparation for unexpectedly rapid changes inuabulent environmentOver the longer term, it is
likely thatmuch more significant changes to the electricity market will be required than apparently
envisaged by the various government reviews.
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Figure8. Transformation of theelectricity systemg schematic representation (Schleichdrappeser,
2012)

The Need for Full Competition in a DE Market

A fundamental principle of a distributed energy marketefinedin this report aghat of equal
competition between supplside and dmandside options at all levels: generation, networks and
retail. There should also be competition between suggije options and between demarxide
options. For a distributed energy market these types of competition are illustrat€ebie2.

Table2. Types of competition possible in the wholesale, network and retail markets
Wholesale Networks Retail

Demand vs demarld| EE/DSM vs EE/DSM EE/DSM vs EE/DSM| EE/DSM vs EE/DSM
Supply vs demand Centralised and D@ | Augmentation/capital | Electricity sales and

EE/DSM replacement and DG DG vs EE/DSM
vs EE/DSM
Supply vs supply Centralised vs DG, D( Augmentation/ capital| Electricity sales vs DG
vs DG replacement vs DG DG vs DG

Thecurrent Network Determination proessessentially locks in network investments for 5 years,
and so it is important that effective competition between supply and demand side options occurs
during the network planning stage. In addition, in order for the market to be able to incorporate new
technologies and to respond to changing circumstances over time, full supply/demand competition
also needs to occur on a d#&y-day basis in both the network and retail markethis would allow
3" parties to implement DE to manage loads at any time, aedce reduce the need for network
expenditure at the next determination period. Thuthis report recommends establishing a DE
market through:

'While DSM doesnot happen directly in either the whol esal

of these markets.
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Proposing Integrated Resource Planning be used in the network planning processes, and

Driving full competition beveen all supply and demarside options on a dato-day
basis.

Incorporatingintegrated Resource Planning into the Network Planning Process

Integrated Resource Planning (IRRh be used to formalise the incorporation of DE into the
network planning andnivestment processWhile there are variations on the IRP process Sgare
9), the core principles are that it (Tellus, 2000):

1.

3.
4,

Considers a full range of feasible supgilye and demandide options and assesses
them against a commmoset of planning objectives and criteria;

Is transparent and participatory throughout, meaning that parties other than the
network operator can propose both supptyde and demandgide options;

Is subject to oversight by an independent (normally governineady; and

Is subject to regular review.

Thus, IRP can be used ittentify areas where DG is cesffective and requires the network
operators to acquire it through a competitive procurement process. This helps to develop a
competitive and transparent diributed energy market, and so opens it up to new entrants. This
compares to the existing process for network augmentations where the network operator generally
designs the default network solution, then possibly calls for alternatives, then assesses them
through an internal procedure.

In addition to achieving leastost outcomes, IRP can be designed to have a number of additional
benefits. It can help achieve social and environmental objectives, reduce risk and volatility, provide
more accurate network @is, becausecompetition from third partiedrings market forces to bear in
the costing process, and so help restrict increases to the regulated asset base.

UTILITY + OTHER
INTERESTED PARTIES

A4
Setting IRP Objectives |
A v

Gathering Energy <
P Demand Data
v
v Demand Forecasting I <

A A

Yy Investigation of DSM Investigation of Supply
P Measures Technologies
I\, Y vy
< ‘ Preparation/Evaluation of Preparation/Evaluation of | 4
| DSM Plans Supply Plans ‘
| S - |
‘ A A

Preparation/Evaluation of Candidate |
Integrated Resource Plans

v

Choose Preferred Integrated
Resource Plan(s)

( IMPLEMENTATION )
vV A

iMonilorihg and Evaluation I 1o

Figure9. The Integrated Resource Planning process (Tellus, 2000)
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RITD: IRP in Australia

During the course of this project changes were made toNla&onal Electricity Rules (NBRat
included the development of a Regulatory Investment Test for DistributiorO{Rtfiatwill replace
the existing Regulatory Test for distion investmentslt is a basic type of IRP and will come into
effect on 1 January 2014 (AER, 2013c).

It has a clearly stated aim and formalises the inclusion ofmetwork stakeholders, who are
able to propose their own nonetwork options. It has aell-defined process that lists the minimum
non-network options that must be considered, and requires a staluhe Nonnetwork Options
Report The requirements of thBraft Proposal Assessment Reparé well defined: it must include
all assumptions anche methodology used, and must conduct scenario and sensitivity analyses. It is
open to scrutiny by all stakeholders, and is reviewed by an independent body, the AER.

However,currently the RIID does not need to be applied where the projectatated onlyto
the refurbishment or replacement of existing asselhere also appears to be narocess to
encouragethe effectiveness of nonetwork solutions to be tested in advance. The-Rlprocess
also includes only economic impacts, excluding the potentiahband environmental benefits listed
above.

Still, with the RIID becoming operational on the 1 Jan 2014, and combined with regulation
under arevenue cap (as discussed belothgre should be a clear incentive for DNSPs to implement
alternatives to netwok augmentation where they are cheaper.

Full Competition on a Day to Day Basis

The market arrangements required to drive full competition between all supply and demand
side options on a dato-day basis can be divided into three types:

1. Those related to e operation of the incumbents

These in turrcan be subdivided into those that decrease utility opposition to distributed energy
and those that enable utility participation in distributed enerdihe most critical example of the
former is the decoupling oDNSPrevenue from electricity sales through the use of revenue cap
regulation.During the course of this projethe AER announced that this would apply to the next
network determinations that are due for assessmehbth the ACT and NS@\and it appearshat it
will apply to all DNSPs in the NBWEr time.

An example of market arrangements that enable utility participation ini®®Bhere it is
permissible for network operators to own and operate [QEhowever this could have anti
competitive impacts if DNt 4 Q NB 3dzZ 6 SR NBBSydzS LINPOAREA (GKSY
party providersOne option is that DNSPs could own DE assets that would then be made available to
3" parties to operate on a competitive basis, and so competition would be introdbogidl when
hardware was purchased and during operat{@G, 2012). However, DE options would be limited to
those selected by the DNSP, and such options could have an unfair advantage over alternatives
selected by 3 LJ- NIi A S & & insihbial Bng f&rici§ @uldfe used to limit unfair advantages,
whereby money can flow to the regulated monopoly from an associated DE busihegsnot the
reverse Where the DNSP is regulated under a revenue cap, any profits from the associated DE
business that are returnet the DNSP would place downward pressure on tariffs

2. Those related to the design and operation of the distributed energy market itself

These measures focus on establishing an environment where different participants can compete
fairly, including new entnat 3 parties.For example:

Xii
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() That consumers be able to source their electricity from, and sell their DSP to, entities
other than their retailer (portability),

(i) Thatthe sale and supply of electricity be unbundled from rearergy services, such
as ancillanservices,

(i) That third parties be able to provide energy services to residential and small
business consumeys

(iv) That solar access rights be formalised,

(v) That price signals better reflect the cost of supplying electricigpatifictimes.

3. Those that then dmulate the broader distributed energy market and enhance the
interaction and operation of all participants.

Once the market has been establishédese neasuresenhance the operation of all participants
(both incumbents and new) and so drive the uptakiedstributed energy technologies. Policy
measures to promote distributed energy can be broadly categorised into:

1. Support mechanisms such as the provision of information and training.

2. Command and control mechanisms.

3. Price mechanisms that change the eBg WLINA OSQ antlss fooé RSO
different energy options

Responses by Utilities and Regulators to these Proposals

(s}

¢KS wS3dzA I §2NRQ 2LAYyAZ2ZYya RAFFSNBR NBIFNRAyYy3
stabilise and some thinking that growthowld continue much as before. However, they thought the
rate of network construction would slow significantly, with most effort going into capital
replacement. There is a general view that tariffs are not -tefiective, with the fixed component
too low and the variable component too high. Although they expected PV uptake to continue,
battery uptake is expected to be slow, with little interest currently evident from consumers or
networks.

They were in favour of the market being opened up to as many plagepossible to increase
competition. However, they believe arva@utionary processs needed to get toa new regulatory
model, andthere is a eed to change organisatiahculture.

Regulatory change is slow, with network determinations only reviewedyevegrears, and other
adjustments only made after extensive review, and often subject to political agreement, and so will
likely be lagging changes expected over the next 5 years due to continued uptake of PV, but also
batteries, demand management and othegw technologies.

Most utility respondents agreed that while energy and peak demand growth are difficult to
predict, they would return to similar previous levels and that the recent softening was atsiiort
trend. They are considering different tariffractures and charges which offer some protection from
the vagaries of energy demand and provide more predictable returns. There is a tension between
the regulatory conditions which control price setting and the sovereign risk associated with returns
for the Stateowned entities. Lastly, there are complex human behavioural dynamics at play, which
can result in short and/or lonterm changes and skewed results.

Respondents thought that regulatory reform was needed to allow for a changing electricity
environment. However, egulation for electricity utilities is Government controlled and is thus
intrinsically linked to much broader political issues than just cost recovery and efficient operation.
The majority felt that their roles were primarily restricted tperating their business and broadly
advising on the ideal outcomes, but that ultimately political outcomes would determine regulatory
conditions.

Xiii
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Most respondents felt that they already use some (varying) elements of Integrated Resource
Planning, althouglthere seemed to be quite different ideas of what it meant. There was concern
about increased risk, and in some cases they had very limited power to define what methods they
used.

Respondents generally felt that they were largely prevented from particigatim any
meaningful way in demand side management activities by regulatory conditions (although they are
involved at the fringes). It was noted by all Government entities that the longer return time frames
were an issue and that fundamentally they saw tismiwes as having a very tight defined scope of
work and expertise. Whilst all respondents saw the logic and rapidly increasingffextiveness of
many demand side management activities, only the private entities appear willing and able to
implement suctprojects.

Discussion

The creation of a DE market basedesual competition between supplside and demandide
options at all levels (generation, networks and retail) should hep G K 2 LJIAYAaS 59Qa (
to leastcost energy services, and enalthe existing electricity industry to adapt their business
Y2RStfa IyR a2 (N} yanNbegefaid RP prdcéss skl idelp jatzobided OEQ
into network planning, and the other measures described above should help introduce DE on a day
to-day basis.

It is important to recognise that for significant levels of DE to be integrated into the electricity
network, the impact this has on incumbent utilities needs to be taken into accquegpecially
network operators who operate as a regulated magoly. This all needs to be considered in the
current context of decreasing demand, and the fact that the majority of the charges used to pay for
the networks are based on electricity use, rather than demand, and so people who are most
responsible forthea AT S 2F (GKS ySiGé2N] NP adowaiRAaSR o8
people who reduce their electricity use (through whatever means), will reduce their payments for
the grid thereby increasing the grid costs faced by others.

Both RITD and dayto-day implementation of DE could, if appropriately designed, result in
absolute reductions in peak demand and absolute reductions in network cosysreducing the
capacity of the network at times of capital replacement. In additias, the penetration of
distributed storage increases, electricity flows are likely to become less complex, and demand peaks
will be reduced,placing further downward pressure on network cosihe increased complexity
F3a20AF0SR 6AGK WwWaYl NI 3 NkrRédQo willbd paid by tha dustainerg O O dzNJ
who choose to install such optionallowing network operators to participate directly in the DE
market, with appropriate safeguards such as -avey ring fencing, could help them diversify their
business models, deicing their dependence on network tariffs, and again placing downward
pressure on network costs.

Thus, over the longer term, it is possible that a proportion of the fixed component of network
costs could be paithrough a fixed daily charge based on alcssY SNR& Y2y G Kf& RSYIl YR
grezr SIOK 0Odzad2YSNRa O2y(iNAROdziA2Yy (2 ySthe2N] O2
fixed and variable tariffs should be designed to ensure that the various DE options are supported
through their ability to reluce both energy use and peaks in demahiis approach is preferable to
the current DNSP suggestions of higher fixed chafgesall customers, or specifically for PV
customers which would disenfranchise low energy users, disadvantage low income hods€hbyl
limiting their ability to reduce costs) and also make price signals lesseaftesttive.

A fully competitive distributed energy market will need to develop over time, howether
required institutional and organisational changes need to begin and/will need to accommodate
both the incumbents and new entrants, on an ongoing bakishould be noted also that DE
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technology is developing very rapidly and incumbent electricity sector players are likely to be left

with stranded assets if regulatoprocesses are too slow to adjush the longer term, rather than
KFEF@Ay3a | &aSLINIYGS WRAAUGNAROGdAzZISR SySNHe& YIFIN]lSGQ ¢
desirable for the NEM itself to operate as a single energy market for centralised and désedtra

energy supply and demand.
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1. Introduction

Residential electricityise has been declining each year since 2008/09, driven by a combination
of factors including photovoltaics (PV), energy efficiency (EE) and responses to increasing prices
(AEMO, 2018 The uptake of PV and EE is likely to continue and will put increasiagupe on
dziAft AGASAaQ AyO2YS aiNBlFrYa FyR o0dzaAySaa Y2RStao
have essentially attempted to maintain the current business models, however, disruptive
technologies such as PV and EE will likely drive the meaddre fundamental changes. This report
discusses these issues and proposes a regulatory framework that could form the basis of a
Distributed Energy market that woull LJG A YA &S 59 Q& @Bsydndidy salvicdsand (2 f
enable the existing eleciA 1 @ AYRdzaGNEB (2 GNIyaiadadazy (2 GKS wy

The report summarises a range of research activities undertaken in Australia and in the US,
under an Australian Solar Institute (now ARENAJAUSTralia solar research agreement. Although
the findings repated here are focussed on the Australian regulatory environment, researchers from
both countries have worked together on this project and outcomes will be relevant to both
countries. Separate reports and papers will also be published on specific aspeitis wiork
undertaken by the CSIRO and the University of Arizona.

Section 2describes how and why electricity prices have recently been increasing in Australia,
then discusses the possible reasons for the recent decline in electricity use. It then pravides s
projections for PV uptake, as well as some reagbas uptake may be greater than expectely
governments and utilities

Section 3summarises work undertaken by the CSIRO, with assistance from the APVA, into
consumer attitudes to different types of &iibuted Energy, as well as their interest in options to
finance their uptake. The types of DE assessed were solar water heaters;omgniected
photovoltaics (PV), gridonnected PV with battery backup, giddnnected battery only, offrid PV
and commuiity PV systems. The financing options were: buyfrapt, hire purchase, solar leasing
and an ESCO model of ownership. Overall, it was fthiick is general support by householders to
participate in the distributed energy market, particularly through thstallation of solar hot water
heaters, solar photovoltaic systems connected to the grid for energy generation and with battery
backup.

Section 4outlines the consequences of reduced electricity demand for electricity utilities, with
the impact being espmally serious for network service providers. Reduced income is the
fundamental problem, which could lead to an erosion of credit quality, especially for utilitiegaihat
to adapt with new business models, products and services

Section 5summarises thaesponses by utilities in Australia, then discusses in more detail the
responses by governments, especially those aiming to help consumers reduce their electricity costs.
They serve to highlight the difficulty faced by governments attempting to both edasts for
consumers while maintaining revenues for utilities. For both utilities and government, responses
have ranged from those that restrict uptake of DE to those that enable increased uptaitle the
result that there appears to be no clear nor cdimated direction.

Section 6explains that whet RA & NHzLJG A @S (G SOKy2f 23ASaQ adzOK | a
with energy efficiency (EE)), are introduced into a ssthblished industry, there is a need for
fundamental regulatory change. This iseded tonot only optimise DEs contribution to leasbst
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energy services, but to enable the existing electricity industry to adapt their business models and so
OGN yarGAz2y (2 GKS WySg y2NXIfQO

Section 7describes how thdundamental principle of a distribatl energy market as defined
here is that of equal competition between supgigle and demandide options at all levels:
generation, networks and retail. This can then be subdivided into increasing competition during
network planning processeas well a®n a dayto-day basis.

Section 8proposes Integrated Resource Planning (IRP) as the foundation for introducing more
marketbased competition between supply and demand side options into networks. IRP considers
both supplyside and demandide options and ssesses them against a common set of planning
objectives and criteria, where parties other than the network operator can propose both ssiolely
and demaneside options. It is overseen by an independent (normally government) body, and is
subject to regulareview. The proposed RO is a basic form of IRP, and while being a good step in
the right direction, can be improved.

Section 9discusses some of the market arrangements required to drive full competition
between all supply and demargide options on alayto-day basis. These are divided into those
related to the operation of the incumbents; those related to the operation of the distributed energy
market itself (and therefore new entrants); and those that then stimulate the broader distributed
energy maket and enhance the interaction and operation of all participants.

Section 10summarises the interviews undertaken with utilities and regulators that assessed
their responses to the proposals outlined in Sections 8 and 9. These interviews highlighted the
restrictions placed on both regulators and utilities in dealing with the rapid changes now occurring,
and the need for a regulatory environment which more easily allows ds@sit options to be
undertaken as technology and consumer behaviour changes.

Sectbn 11then concludes the report, highlighting the issues to be addressed in establishing a
distributed energy market and suggesting some courses of action.
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2. Electricity pricesdemandé& PV uptake

In Australia, electricity is mainly produced by efiadd generators: primarily black coal (46.3% in
2010/11), then brown coal (21.9%), natural gas (19.4%), hydro (6.7%), wind (2.3%), oil (1.2%),
bioenergy (0.8%), and PV (0.3%) (BREE, 200i®. residential sector contributes about 30% of
electricity demand, wh the commercial and industrial sectors making up 23% and 47% respectively
(AEMO, 2010). The average household uses about 6,800kWh per year (18.6kWh/day), although this
can vary significantly between households, between seasons and between states (AGdn,Tas
2012).

Residential and commercial electricity prices in Australia have increased significantly between
2008/09 and 2011/12, by on average about 40% nationally (DRET, 2012), with residential prices
expected to average 0.325c/kWh in 2012/13, 0.33c/kWR013/14, and 0.34.4c/kWh in 2014/15
which is about 7% per year (AEMC, 20F34d)here is a general consensus that electricity prices will
continue to increase into the future, although by how much is uncertain (SSCEP, 2012; AEMC, 2012).
IPART is nowredicting an average price increase of only 1.7% for NSW (with a ranQe’@ to
3.2%) as of July 2013, with a projected increase of 1.8% in July 2014 and a decrease of 6.9% in July
2015 - due partly to linking the carbon price to the EU scheme or rengpit altogether (IPART,

2013). In contrast, QId residential prices will increase by between 7.5% and 22.6% in July 2013,
dependingonthetariffg A i K 2yt & | 02dzi | ljdzZ NISN) 2F (GKA&a AyO
tariff freeze QCA, 2013a).

Exclding the impact of a carbon price, network expenditure is expected to be the main driver of
increased electricity pricefsom 2010/11 to 2013/14accounting for 50% of the increase (and 39.6%
of the increase irthe presence of a carbon price)see Tablel. More recentlythe AEMC has
estimated that increases in the distribution network component will account for 81% of the national
increase in retail residential electricity prices between 2012/13 and 2014/15 (AEMC, Z048a.is
a significant level ofancernthat this trend in network expenditure will continue and so there is a
large amount of discussion going into reducing peaks in demand as well as changing the regulatory
FNFYSH62N] dzy RSNJ 6 KAOK ySiig2N]l a 2LISNF P&weroft KS&S |
/| K2A0SQ o6t2/0 wSOASEsE GKAOK Aa F  YIF22N) NB3dzZ | G2
their electricity costs (AEMC, 2012).

% Since 2010/11, PV installations have increased about three fold and so PV would make up closer to 1.5%
of generation in 2012/13.

® It is difficult to obtain a reliable estimate of average commercial and industrial electricity tariffs because
although regulated tariffs are publicly available, the actual tariffs are generally the subject of negotiation and are
commercial in confidence, especially for the large customers i who are responsible for most of the electricity use.

* The AEMC is a national, independent body that makes and amends the detailed rules for the National
Electricity Market (NEM) and elements of natural gas markets. It also provides strategic and operational advice to
the Council of Australian Gover wweamsgbvaMi ni sterial Counci l

5
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Table3. Anticipated Contribution of Components to Retail Electricity Price Incresa Australia to
2013/14°
(AEMC, 2011; all values exclude GST)

Percentage of total price increase
attributable to component
No carbon (%) With carbon (%)
Transmission 7.6 6.0
Distribution 42.4 33.6
Wholesale energy 24.1 40.2
Retail 13.2 12.1
Green component 12.6 8.1
Total 100 100

In 2013, a partial update to the figuresTmble3 was published (it does not separate out the C
price impact), with anticipated price changes between 2011/12 and 2014/15 attributed as $ollow
transmission 15%, distribution 46%, wholesale energy 25%, retail 13%, contributing to an overall
price increase of 21% (AEMC, 2013a).

Electricity prices have recently increased in European countries, although by much less, with the
average increase frorga009 to 2011 for the EX7 being 12.2% (households) and 8.7% (industry)
(Eurostat, 2012). Average electricity prices in the United States over the same period have increased
very little, with residential increasing by 2.7% and commercial by 1.9% (EI&), Z0& increase in
electricity costs in Australia has become a political issue and resulted in a large number of reports
and reviews from government (e.g. SSCEP, &4 #vell asndustry and community representative
bodies (e.g. OG, 2012).

Electricity us in Australia hadecreased in absolute terms every year since 2008/09, with a total
decrease of about 8,300GWh (5.5%) by 2012/13 (AEMO, 2013). After dealing only with load growth
since the introduction of the National Electricity Market (NEM), the AliattaEnergy Market
Operator (AEMO)has had some difficulty anticipating these reductidnaith, for example, the
actual 2011/12 demand being 5.7% less than the forecast for that period made in Augusf 2841
Figurel0. Most recently, AEMO has reduced the 2013/14 NEM demand forecast it made in 2012, by
another 2.4%; seeFigurell. While the most recent forecasts are now lower than earlier ones, and
allow for some uncertainty through low, medium andjlmigrowth scenarios, electricity use is still
assumed to trend upwards in the near future, albeit at a slightly lower rate (AEMO, 2013).

However, and of most relevance here, it is important to note the continued decline in residential
and commercial eleccity use per capita, with national demand increases in these sectors
dependent on the accuracy of population growth projections (AEMO, 2013).

® Note that the Ministerial Council on Energy agreed on 7" December 2012 to implement a number of
changes to Network regulations which are expected to reduce these projected increases. Also, falling demand,
including peak demand, is already resulting in the deferral of some planned and approved network expansion.

® AEMO is a national, independent body and is the National Energy Market Operator and planner. It both
maintains critical services and sets new directions in energy sector planning.

" Note that this difficulty with forecasting demand has also occurred for network operators and state
governments (AEMC, 2013b).
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AEMO has attributed the decline in electricity use to a range of factors, ingluoimer GDP,
reduced manufacturing, the uptake of PV, solar water heaters (SWH), and energy efficient
technologies, as well as increasing electricity pricBgure12a K264 ! 9ahQa LINR2SO
different components of elecicity demand out to 20223. The growth in residential and
commercial demand is driven by assumed population growth (note &g/ starts at 140,000, and
so the increase is only about 10%). The impact on utilities will depend on the net effect ofdeduce
electricity use per capita and increased population growth.

260,000
240,000 _ ool
220,000

200,000

180,000

160,000

Annual energy segments (GWh)

Financial year

Reasidential and commeccial Industrial Consumplion Transmisszion Losses
m— Auliery Loads Rocfiop PV s Enesrgy Eficiency
— Arnua| erergy - 85 generated Annual energy - as sent aut

Figurel2 Components of the decline in NSW electricity demand from 2008 to 2042MO, 2013)

For NSW, Intelligent Energy Systems attributed the decline as shokigure13. Although in
2011, distributed generation (both PV and larger embedded generators) and SWHs accounted for
about 60% of the decline, in 2012 their relative contribution decreased because of the decline
attributed to the dosure of the Kurri Kurri aluminium smelter and Bluescope Steel mothballing its
No. 6 blast furnace, as well as what are thought to be general energy efficiency measures and the
impacts of higher electricity prices (IES, 2¢°L3).

8 Due to lack of reliable data it is difficult to attribute the decline to particular factors. However, about 1.38GW
more PV was installed in 2011/12 than in 2008/09 (APVA, 2012), which would account for about 1,500GWh, or
20% of the decrease.

o Compared to 2008, the NSW decline in 2012 is thought to be due to: 0.4% weather, 10% PV, 7% SWHs,
7% larger embedded generation, 26% closure of Kurri Kurri, 14.5% closure of Port Kembla steel furnace, and
37% due to general reductions in demand due to EE measures and price impacts.
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Figurel3 Components of the decline in NSW electricity demand from 2008 to 2Q0ES, 2013)

Figurel4 shows the change in average residential demand in the Energex area of Qld from May
2009 to Jan 2013. It shows that BWners tave significantly lower average demand that Fev
owners, and there has been a steady decline overall (RE, 2013). As more customers take up PV it is
clear that total sales will decrease further.

Average Annual Domestic Consumption (kWh)

raduced level of domestic consumption wh
to all domesticcustomers, Those dome
thout solar PV are also reducing consumption justnot

to the same degree

Enorgy Consumption (kWh)
o o .

Figurel4 Energex residential @mand with and without PMRE, 2013)

While GDP and manufacturing may increase to previous levels (although it is unlikely the Kurri
Kurri aluminium smelter will be reopened), for electricity growth to return to trend would require
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electricity prices to deline (in real terms), along with a reduced rate of uptake of PV, SWHs and EE
technologies; none of which appear likelyn fact, PV and energy efficiency markets are broadening,
with PV now moving strongly into the commercial sector, where system sieda the 10100kW
range. By May 2013, well over 100 commercial systems had been installed.

AEMO has recently undertaken projections of PV uptake in Australia out to-2@8Figurels.
The moderate scenario resulted in 6,35W& by 2020 and 15,400 GWh by 2031 (AEMO, 2012b).
These figures were revised slightly higher in a subsequent report, to 7,558 GWh by 2020/21,
YSEyYyAy3a GKFG t+Qa O2yiNRodziAzy (2 G20Fft St SOGNRK
to 3.4% in 202122.
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Figurelb. Projections of PV uptake in Australia (AEMO, 2012b)

The CSIRO recently published some analysis that included the uptake of DG and PV in particular
under various scenariogigurel6 shows the total generation mix anBligurel7 shows the DG by
technology type under the CPBSscenarid’ It can be seen that by around 2020, DG makes up
about 10% of the generation mix, with PV making up a relatively small propatitinis. However,
by 2030 these values have increased to over 20% and over 35%, both steadily increasing thereafter
(Lilley et al., 2013PV produces about 24,000 GWh in 2030, which equates to at least 18,000 MW.

' From http://sunwiz.com.au/index.php/large-system-list.html

™ The other scenario illustrated in Lilley et al. (2013) showed slightly less DG but a similar amount of PV and
more centralised renewables.

10
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Figurel?. Distributed Generation by Technology Under CFRR20062050 (Lilley et al., 2013)

While there is always significant uncertainty with sychjections, it is possible that PV uptake
O02dz R 6S KAIKSNI GKIy S@Sy ' 9ahQa wlkLAR ! LIS
by (i) PV prices declining faster than anticipated, (ii) novel business models such as solar leasing,
crowd sourciig and community PV, and (iii) battery technology prices declining and enabling higher

11
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levels of penetration per househol&¢hleicheiTappeser, 201&Eadie and Elliott, 20332 Figure18

shows a range of other projections f&V ytake in Australia out to 2020, all of which are higher

GKFYy GKS 19ah a2RSN}GS !'LIF1S F2NBOIFa&adG 69FRAS
Commission has released a proposal thetis out annual targets, for the three utilities Pacific Gas &

Hectric, Southern California Edison and San Diego Gas & Electric, that requires the deployment of
A02NF3S F2NJ NI yaYAaair2yor yREA (aNS\Golid2iNB2dy” {1 dyCRK  YNTBdlzadi
fact that not only is storage coming of age, but thatiseen as desirable by some state regulators

(PUCSC, 2013).
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Figurel8. Range of projections of PV uptake in Australia (Eadie and Elliott, 2013)

There is also increasing focus on EE, not only on the residential sector thstatgibased
schemes, but on commercial and industrial sectors as well. A recent report on industrial EE indicated
GKIFGZ dzyRSNJ OdzNNBy (G LlRfAOe aSitdAay3aaszs O2YLI yASa
expected to implement EE actions that couitluce their energy use by 4.8%mostly through
actions with a payback time of less than 2 years. Both increasing energy prices and targeted
government support would result in greater reductions in energy use (CWA, 2013).

While it is impossible to accately predict the actual level of electricity use in the future, should
demand continue to decrease or even increase at a significantly lower rate than in the past, this
would have important consequences for the electricity industry, especially netwonkatmps, who
face increasing costs.

2 SMA Solar Technology has recently announced that it will be offering a PV inverter (Sunny Boy Smart
Energy) with an integrated a lithium ion battery, that would provide an average household 3 hrs storage. Such
innovations will almost certainly accelerate the uptake of storage technologies, and hence PV systems.

12
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3. Consumer Interest in Distributed Energy Options

This section summarises work undertaken by the Commonwealth Scientific and Industrial
Research Organisation (CSIRO), with assistance from the APVA. It also includiedespratation
of the results by the authors of this report. The CSIRO firstly conducted focus groups (FGs) that
investigated the range of stakeholder opinions and likely preferences in relation to opportunities for
participating in distributed energy amdemand side response activitiedghworth et al., 2012).he
analysis of these FGs was then used to inform a national survey which was delivered across Australia
in early 2013Romanactet al., 2013). The complete reports for the FGs and surveys can bé iiou
Appendix A and Appendix B respectively.

3.1. Focus Groups

Six FGs were conducted with a total of 61 members of the Australian public in Brisbane,
Melbourne and Sydney in October, 2012. An expert from the APVA was enlisted to present peer
reviewed DE optins to the participants in the F(&ssee Table4. Participants were also presented
with four different payment options: Up front payment, hire purchase, solar leasing and energy
service companies (ESCOs).

Table4 Distributed Energy Options presented to the Focus Groups

Solar PV technology options

Option Solar technology Abbreviation
1 Energy efficiency and solar hot water systems SHW
2 Grid connected solar PV SPV
3 Grid connected solar PV with battery SPVB
4 Battery alone BA
5 Community PV CPV
6 Off grid PV systems with battery and generator 0G

Through all of the focus groups, cost of electricity and the opportunity to reduce energy bills was
a prime motivator for participants. Many had undertaken a number of energy consenatimns
to try and reduce their billand the most frequently cited were turning off lights, standby switches
and appliances when not in use, undertaken by 75% of participants; followed by purchasing and
installing additional energy efficient measures sashceiling fans, heat pump hot water, solar lights
and solar hot water which was undertaken by 46% of participants. The most popular distributed
energy model was gridonnected solar PV which 11 participants already owned.

When it came to purchase optionthe majority of participants preferred to buy upfront if at all
possible. The main reason given was that buying up front would provide participants with the
required energy independence that most sought, particularly in relation to being self suffésient
supplying their own electricity needs. Incentives were also mentioned as being important, as well as
the likely return on investment based on the original cost of solar and how much it might contribute
to reducing electricity bills.

There is significaly more information in the full FG report (Appendix A), however, the main aim
of the FGs was to inform the survey questions, and, because the survey results are more reliable
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from a statistical point of view, they are used in preference to outcomes ofFfis and so are
discussed in more detail below.

One point worth noting however, is that the FGs served as a useful means to educate (a small
section of) the publicFigure19 shows the mean ratings for subjective knowledge befamne after
the FG. Results from the paired sampld 8aa aK2¢ GKFG LI NIAOALI yia!
increased as a result of the information provided in the FG (p<0.001). Following the presentation,
participants agreed or strongly agreed that theyultb easily explain solar energy and all six
associated technologies.

Level of knowledge about options for solar energy
4.5 42 4.07

W 4.04 3.95 41 3.96
44 3 3.
35 3.0
2.7
2.5 2.4
Mean 2.5 2.2
scores
15
0.5
0 .

sofar energy solar water solar PV gridsolar PV with  battery  community solar PV not
heater connected battery alone system PV grid connect
backup

w

N

[

®pre-focus group ™ post-focus group

Figurel9CD LI NI AOA LI yG&aQ lFoAftAGe G2 SELXLFAY G2 | FNASy
provision

3.2. Surveys

A total of 2,463 individuals participed in the internet survey. They wereeasonably
representative of the Australian population in terms of gender and age, with females slightly over
represented, as were the 689 age range, while the over 75 year olds were underrepresented.
Respondents wer from all over Australia, with their geographical distribution corresponding to the
distribution of the total population. Other characteristics of the respondents can be found in the full
report (Appendix B)Thetechnology and payment options were thensa as those used for the FGs.

3.2.1. Technology preferences

A total of 18.3% of respondents owned PV systems and 11.9% owned B@{=20 shows the
composite score for acceptance (whether it sounds like a good ideathigasupport of family and
LISSNES YR A& FSHAAOGES [yR &dAaiGlotS (G2 KE@S |
(SOKy2f23A8a0 LG Oy 68 a88y G(KI(G K2daSK2f RENASZ
322R ARSI Q® b e sc&e dishpport lovn@s didiribuyed solar energy is defined as
scores significantly above the neutral scale on-polt Likert scale, i.e. 3.5 or higher (where 1
NBLINSASY(Ga WadidNRy3ate RAAFINBSQ YR p deBeiteS a Syl a
installing one of the options, both SWHs and grithnected PV rated positively, as did grid
connected PV with batteries. However, respondents were on average neutralgoidfPV, battery
alone and community PV systems.
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Support for distribueéd energy technologies does not appear to differ significantly across age,
gender or income groups. However, survey results indicate that those respondents living in houses
exhibit higher levels of support for SWHs, grahnected PV and grcbnnected PWith batteries.

Figure21 shows the composite score for acceptance (they are happy with the system, they
would consider further investment, and has the support of family and peers) of respondents who do
already own these technoldgs. It can be seen that, on average, they clearly support all these
statements.

For respondents who already owned SWHs and/or PV systems, saving money on their power bill
was clearly the main reason for purchaseseeFigure22. The reduction of electricity costs was also
given as the most favourable attribute of all the DE options for those who had not yet purchased

them.

4.50
4.00
3.50
3.00
2.50
2.00
1.50

1.00

) = The technology sounds likea good idea
i m My friends and family are |kelyto
supportit
B | would considerinstalling thisinmy
1 i home /Investingin it
W This sort of technology is not suitable for
e B = = R e my home
SHW SPV SPVB OGPV BA CcPV

Figure20 Acceptance of DE technologies (respondents not already owning theshrelogies)
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Figure21 Acceptance of DE technologies (respondents not already owning these technologies)
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¥ To save money on my
power bill

® To reduce my household
carbon emissions

¥ To be less reliant on
energy retailers

W To benefitfrom the
governmentrebates

= Other

Figure22 Reason for having purchased SWHs (left) and/or PV systems (right)

3.2.2. Payment preference

Figure23a K2 ¢ a

GKS NBaLRYyRSyidaQ AyuSNBad

There is a clear preference for paying up front, rather than using finance, leasing or through an
ESCO. The ESCO option had bothhtgbest number of respondents say they were least interested
as well as the second highest number of respondents say they were most interested.

1,400
1,200
1,000
800
600
400
200
0 - ; ;
Buyinga Buyinga Leasinga Signingto
solar solar solar  anenergy
device devicewith device company
upfront  finance  froman  package
energy
supplier

B Most interested

¥ Second most interested
M Lessinterested

* Leastinterested

™ Not ranked

Figure23 Ranking of finance options to install or replace one of the technologyiops

3.2.3. Summary

As for the FGs, the original CSIRO survey report (Appendix B) includes significantly more
information than presented here. The material included in this Section is only that most directly

relevant to this report.

It is clear that respondent&’ho have already installed grwbnnected PV and SWHSs are very
happy with their purchase, and would consider installing more. It is also clear that, on average, the
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remainder of respondents would consider installing both guidinected PV and SWHs, andsho
interestingly, gridconnected PV with batteries.

2 0K NBaLRyRSy(iaQ oS konrkctedPWRBith BatfeiieS MEhdnibatieriest y I NJ
alone, it is likely that PV will drive the uptake of batterqesith the coming release onto the market
of the SMASunny Boy Smart Energy inverterbeing a good example. This will in turn enable the
installation of larger PV systems and so further reduce electricity demand.

Note that all these scores are for average values across all respondents, includsegwtho
R2y QO 26y GKSANI 26y K2YS 2NJ F2NJ a2YS 20KSNJ NBI a3
FYR &2 R2y QG Ot SINIeé aK2g¢g GKS LINBLRNIAZ2Y 2F Ay
particular option.

Cost savings are by far the primaiyver for installation of PV and SWHs, and with the ongoing
decline in installed costs of both PV and batteries, combined with the likely increases in grid
electricity costs, the strength of this driver is likely to increase.

3.3.  University of Arizona Projec

¢KS ! YyAOSNEAGE 2F ! NAT 2yl Aa FLWIEeAy3ad GKS | LI
different types of DE technologies and options to pay for them. At the time of writing, they had
conducted four focus groups in Mexico, and the following samses the key outcomes that are
most relevant here (Barquero and Barnhart, 2013).

3.3.1. Mexican Focus Groups

Four FGs were conducted with a total of 65 people from the Mexican cities of Navolato,
Culiacan, Mexico City and Guadalajara in March, 2013. Partisipaare presented with the same
G§SOKy2ft238 2LJiA2ya a GKS 1 dzZadNItAFY CDasx gA0K
included. They were presented with three purchase options: Up front payment, hire purchase, solar
leasing.

Prior to the FGparticipants were asked whether they would consider installing any of the
technology options. Their responses are showrFigure 24, and it can be seen thahe most
preferred technology was solar water heatetisen gridconnected PV followed by grimbnnected
PV with battery backup. The least preferred options were community solar thegridfPV.

These outcomes are remarkably consistent with those of the Australian survey, with the only
difference being that,in Australia, griecconnected PV (with ot without batteries) was ranked
essentially as highly as SWHs. The Mexican relative preference for SWHs compared to PV most likely
reflects their greater familiarity with that technology.
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Figure24 Interest in installing a technology option (preG)

Following the FGs the participants were again asked whether they would consider installing each
technology option Figure25. The only changes to theggC D NI & dzf (i &
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preference was gridonnected PV with battery backup (rather than egimhnected PV), and
community solar was now ranked lower than-gfid PV. It was thought that the most likely reason
for the change in prefence ranking was simply due to participants being more familiar with the

technologies following the FGs. In this case, the main difference to the Australian results was, again,

the preference for SWHSs, grbnnected PV with batteries being more preferréidan grid

connected PV, and community solar being the least preferred.

solar water heater

P connected to the grid with battery backup

Py connected to the grid

Py off the grid

Community Solar

(=

il

5 100 15 20 25 30 35 40 45 50

Figure 9. Participants interest to install solar technologies

Figure25Interest in installing a technology option (pogtG)
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t FNGAOALI yiaQ LINSFSNBYyOSa T2 NJFigue26 Th&rd&laS a LIdzNDOK |
clear preference for financing throudtire purchase, then buying upfront then solar leasing. This is
in contrast to the Australian results, where buying upfront was clearly the preferred oplisn.
occurred in ts / { Lwh CD&asx GKS LI NIAOALIYGAQ adzo2SOGAQ
options significantly increased as a result of the FGs (P<0.05).
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4. Consequences for Utilities

According to the recent Commonwealth Energy White Paper, the lower than expected electricity
use discussed above has caused problems for the incumbent electricity industry. Generators
operating in the wholesale market e suffered not only from reduced sales but also from reduced
wholesale market prices resulting from reduced demand and increased-daaje renewable
energy generation (DRET, 2032pccording to the Energy White Paper, 30%hef revenue from
the wholesle market comes from just 30 hours of critical peaks a y&his means that while
gK2ft SalrtS IASYSNIG2NERQ 2LISNIGAy3 O02ada Yle 0SS 02
less than their short run marginal cost), they may have difficulty payihtheir capital costs (for
which they need to sell electricity at their long run marginal cost).

Network operators are regulated monopolies and receive the majority of their revenue from
tariffs linked to electricity us& Ongoing decreases in electricigonsumption, especially per
customer, therefore put increasing pressure on network operator revenue. The need to maintain
revenue is compounded by the fact that only about half the current network expenditure is used to
meet load growth and increases irgk demand, with the remainder for the replacement of aging
sections of existing networks (Ernst & Young, 261This means that even if peak demand
decreases, a significant amount of network expenditure will be required regaydfetse current
size ofthe network is to be maintained

The current retail market depends on kWh sales and a daily connection cliaigele these
tariffs vary between retailers, an average residential customer would provide the retailer with 85%
to 90% of their revenue througthe usage charg¥.Although reduced sales resultieduced profit,
retailers have low capital costs, and can scale down their operations.

Thus, while decreased electricity use could result in decreased costs for consumers from the
wholesale and retail stors (to the extent that these reductions are passed through), this is not the
case for the networks, because under the current regulatory arrangements, network investments
must be paid for, and network operators are allowed to apply for tariff adjustmémtensure that
they are’® The ability of network operators to pass through all network costiices their incentive

3 n Australia, the wholesale market operates on a competitive basis, which essentially means that the least-
cost generation options are dispatched at any one time. Renewable energy generators can bid into the market at,
or close to, zero, which lowers the dispatch price. Even when bidding in at zero they maintain a revenue stream
through renewable energy certificates.

 For example, for the New South Wales Transmission Network Service Provider Transgrid, charges related
to usage make up about 80% of total revenue projected for the 2009/10 to 2014/15 period (Transgrid, 2010).

' In 2010/11, 44.7% of Distributed Network Service Providers (DNSP) expenditure was to meet load growth
and increases in peak demand, while 52.5% of TNSP expenditure was for this reason (Ernst & Young, 2011).

% In the retail market, electricity retailers supply customers on either regulated tariffs or under competitive
market arrangements. Prices of regulated tariffs may be set by the retailer (and approved by the jurisdictional
regulator), or where retail price regulation is still in place, would be set by the jurisdictional regulator. Regulated
retail tariffs are offered in all jurisdictions except for Victoria, and in all cases market-based tariffs are also
available (AEMC, 2011).

" Based on 7,000kwWh per year, an AUD 27.53c/kWh usage charge and 69c/day connection charge i from
http://www.originenergy.com.au/3986/NSW -pricing-tariffs.

18 Being natural monopolies, networks are regulated, and the exact form of this regulation differs between
transmission and distribution networks as well as between different jurisdictions (which in Australia refers to the
different states and territories).
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for demand management or other lower cost alternatives to network augmentation, and so is
considered to contribute to the recent high khof network expenditure3SCEP, 20112

Utilities being negatively affected by decreasing electricity use is not a new problem and is not
restricted to Australia. For example, it is also occurring in the US (York and Kushler, 2011; Kind, 2013)
and throudhout Europe (Schleich@rappeser, 2013). A recent report commissioned by the Edison
Electric Institute (EEI reportg KA OK RS&aONARO0S&a AGaStT | DwnlE KS | &,
9f SOUGNRO /2YLI yASaQ> 6KSY NBTSKNKIM, pl)2 WRA A NHzLIG A

GXFLEtAYy3a O02a0a 2F RAAUGNAROMzASR 3ASYSNIGA2Yy |

(DER); an enhanced focus on development of new DER technologies; increasing

customer, regulatory, and political interest in demaside management

technolgies (DSM); government programs to incentivize selected technologies;

the declining price of natural gas; slowing economic growth trends; and rising

St SOGNROAGE LINAROSa Ay OSNIIFAY FINBlFa 2F GKS

to the U.S. electric ility industry, and are likely to dramatically impact customers,

SYLX 28SSasx Ay@Sai2NBRI FYR GKS T @FAflFoAfAGRE 2

XOPECKS FAYFYyOALFf NhAala ONBFGSR o6& RAaANMHzZIIAD

revenues, increasing costmd lower profitability potential, particularly over the

long-i S NI X @

X® [ STl dzyl RRNBaaSRY GKSasS FAylIyOAlf LINB&aa

NBIFfAT SR SldAidte NBGAZNYyE&X NBIdZANBR Ay@Saidz2NJ |

The EEI report goes on to referko WOA OA 2dza O Of S whHeNBEn¥feaded in NHzLIG A ¢

usage charges driven by the charges to be increased again, which further reduces electrigity use
seeFigure27. In Australia this has beed SNY' SR 'y WS y{SKNBZ ISIKvdhbNSetSand R S |
Nelson, 201

Figure27. Vicious Cycle from Disruptive Forces (Kind, 2013)

According to the EEI report, since the 1970s, credit quality has been reduced by a combination of
supplyside cost pressuregeclining economic and customer growth trends, inflation in -ofst
service provision, and an evolving industry and regulatory mqaele Figure28. The report warns
GKIFIG GKS F020S WRA&NMzZLII A O& cradie qNEdS & 8 sigriificanyriskifdt | (T dz
utilities.
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Figure28. Decline in Utility Credit Quality (Kind, 2013)

The report also has an interesting extension to the fixed line telephony analogy to the electricity
industry. Theyirstly state(Kind, 2013, p15)

GCKSNBE |NB AYLRNIFIydG fSaazya G2 o0S €SIFNYySR

industry. First, at the onset of the restructuring of the Bell System, there was no

vision that the changes to come would be so radical in teriviBe services to be

provided and the technologies to be deployed. Second, the telephone players acted

boldly to consolidate to gain scale and then take action to utilize their market

position to expand into new services on a national scale. Finally,naout

important, if telephone providers had not pursued new technologies and the

transformation of their business model, they would not have been able to survive

4 OALofS odzaAySaasSa (2RI & dé

It then goes on to pointout thatthe O f f SR WR A2af NWALIISAAAS NSO KAV2 G A Y Y «

effect, citing the displacement of the Blackberry by the iPhone as an example of the ongoing
evolution that would likely apply to the DE industry. The report also states that a significant
difference between the electrigitand telephony industries is that although telephony services can
now be provided completely independently of the original landlines, this is not the case for most
electricity users who will still be connected to the grid. However, it is also clear e¢kat) if
customers stay connected to the grid, DE technologies will have a significant impact on utility

revenue, and those that fail to adapt with new business models, products and services are unlikely
to survive.
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5. Responses by Utilities and Governments

To date, there have been a variety of responses by government and utilities to reduced
electricity use and increasing uptake of DE. The responses by utilities essentially focus on
maintaining the current types of revenue streams and business models. Gogrtmesponses have
been more varied, ranging frothose that attempt to directly reduce network costs for consumers
and enable limited uptake of DE, to those that actively oppose DG options suchTasel\generally
involve relatively minor changes toghegulatory environment?

5.1. Responses by utilities

The responses by utilities can be subdivided into the following:

6. Implementation of TOU tariffs: This is spearheaded by AGL and its stated intention is to
make tariffs more costeflective ¢ so that retail pices are better aligned with the
network costs of electricity demand (AGL, 2013). As discussed below, this reflects one of
the recommendations of thé-inal Report of the Power of Choice (PoC) Review by the
Australian Energy Market Commission (AEMC). BeBL and the PoC Review also
emphasise the need to protect vulnerable customers.

7. Higher demand charges: This is occurring throughout Australia in the commercial sector.
According a recent report by Big Switch Projects, based on a survey of 66 large
commergal customers, between June and July 2012 usage charges increased by an
average of 18.6% (including the impact of the carbon price), whereas peak demand
charges increased by an average of 30% (BSP, 2012).

8. Higher fixed daily charges: This is occurring tgtmut Australia, and the degree to which
it is being used to reduce the rate of increase of usage charges is unclear. For example,
the fixed charge for residential Tariff 11 in QId will increase by 91.9% in July 2013, with
only about a quarter of thisin&l &S 6 SAy 3 Rdz2S (2 GKSQTANLE DA 2 dz3
20139. The Energy Supply Association of Australia (ESAA) has recently stated that owners
of PV systems are not paying their fair share of network costs and so have proposed they
pay a higher fixedharge than other electricity users (ESAA, 2013). As discussed below,
this claim has also been made by the Queensland Competition Authority (QCA, 2013b).
E.ON, a German utility, recently said customers may end up not paying by the kwh but
instead may payni bundles as they currently do for phone plans ie. in flat fees per month
for defined services, which could include higher connection fees (Tweed, 2013).

9. Limited participation by retailers in providing distributed energy: A number of retailers
are selling?V (eg. Origin, AGL, EnergyAustralia) and some are promoting the use of home
energy portals that provide information to end users that help them to manage their
energy use (eg. Origin).

10. Low paymentsfor PV export: According t&adie and Elliot{2013), Origin, AGL and
EnergyAustralia supply 80% of small retail electricity customers and control close to 30%
of mainland National Electricity Market generation capacity. Such retailers pay relatively
low prices for PV electricity that is exported to the gridith rates at the lower end of, or
below, the benchmark range recommended by governments.

9 A recent exception to this is the decision by the AER to regulate NSW and ACT DNSPs under a revenue
cap for the provision of standard control services. This is discussed in Section 9.1.1.
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11. Imposition of networklimits on distributed generation: This is attributed to current or
potential technical impacts on the network. In some cases this may be jdstifvever
I NEOSYyd /{Lwh NFBThi& NIa coderyaive deRpdrive td K tadk ofd
information about network problems intermittent renewable generation might cause
and/or concerns about the mitigation measures required to address them, incledisty
and availability o6/ { LwWhX HAMHU O

Discussions are also ongoing regarding utility control ofgpithected PV systemsurtailment
or reduction of PV exports to the grid if/when required, and placing limits on net metering, such that
all PV generatin is considered bulk supply and cannot be netted against customer usage. Neither of
these options has yet been implemented

lf 0K2dAK Fff GKSAS FOlA2ya NS SyuAaANBfe dzyRSNA
to illustrate the relatively miar changes that are currently being considered, and their focus on
maintaining utility revenue through conventional means. Both TOU tariffs and higher demand
charges should send price signals that will help reduce demand peaks and therefore network costs.
They are also likely to increase revenue to utilities. While the types of TOU tariffs applied to
residential customers will not be particularly helpful to PV, they should help drive the uptake of
storage technologies as well as DMbte, however, that imjgmentation of TOU tariffs does not
currently have political support and so, along with deployment of interval meters, which are an
essential hardware component for TOU pricing, have relatively slow levels of promotion and uptake.
Higher fixed daily charge on the other hand, only serve to maintain utility revenue and in fact
decrease the relative effectiveness of usage charges in driving EE and DG. Suchwahaddyetso
0S Ay O2yFtA00 H6AGK GKS Dbl (A2 fidwever,%cBtG@is MEOA & w
micro-generation facilities should be treated no less favourably than customers without such
FIrOAtAGASEA odzi ¢ ATKey &lso Busthate how NMikclingnatéry soaheRufliles Se ®
F3FAyad 593 3IAGSyYy (Kdwi data,oOreiNIBIAPY JystemB redeikeSustofe! | Q
eleventh of the cross subsidy received by owners of air conditioners (ESAA, 2012; ESAAh2013).
selling of PV and the use of home energy portals are certainly a step in the right direction towards
ret@lSNE Q  OUABS Ay@2ft @SYSyd Ay GKS 59 YINJSGoe ¢KS
light of these same retailers selling PV systems, although make sense given that the sale of PV
systems is profitable in its own right, and the low paymentseigort serve to limit the negative
financial impact of PV generatiog both directly (for the retail arm) and indirectly (for the
generators) by limiting the system size. The netwlorkits applied to distributed generation may not
be so much to maintaimevenue streams as to address technical issues, and so are less relevant
KSNB> IfiK2dAK GKS& Yleé ftaz2 o06S GKS SrairsSad o
technology.

CdZNIIKSNJ SOARSYOS 2F 5b{taQ 101 27F @&Rl@iza 2y
interest in the Demand Management Incentive Scheme (DMErt A of the DMIS is the Demand
Management Innovation Allowance (DMIA), which can be used to cover the costs of research,
development and deployment of demand management. The DMIA isa#dld over the 5 year
Determination period, and with only about 1 year left, ActewAGL, Ausgrid and Endeavour have each
spent less that 15% of their allowance, while Essential Energy has spent 41%. SA Power Networks,
Energex and Ergon each have about 2 gdetft, with Ergon having spent about 20% and SA Power
Networks and Energex having spent zero and 1% respectively (AER, 2013a). Part B of the DMIS is
used to compensate DNSPs for foregone revenue as a result of demand management implemented
through Part ANo compensation was claimed for the 2010/11 period (AER, 2012), and the report

20 http://www.aemc.gov.au/Media/docs/NERv29-4081d270-e7f4-45d5-a998-b51860f6ea80-1.PDF

2 The DMIS has now been renamed the Demand Management and Embedded Generation Connection
Incentive Scheme (DMEGCIS).
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for the 2011/12 period does not mention any such claims. Thus, even where there is no expense to
the DNSPs, and they will be compensated for lost revenue, they appear toitti@vantlination in
driving uptake of DSM.

It is worthnoting, however, that the lack of interest in the DMIS may be because it is not a true
AYyOSyiArA@S aOKSYS 6KSNB GKS 5b{t A& NBIdzZ I 6§ SR dzy
benefits, only corpensation for losses. DNSPs have also indicatedthiealack of funding provided
under the DMIA reduces its effectiveness (AER, 201Bbjvever, it is also worth noting that,
accordingd 2 ( K $he DMIAVIE notiintended to replace or substitute for demd management
AYAUGALF GADSa OdNNByidte o0SAy3a OFNNASR 2dzi Fa LI NJ
addition to the obligations on DNSPs to consider-network alternatives to capex or opex imposed
08 (GKS bowé 0! 9wX HANPE LHcndd

Possibly in reponse to a state government requirement that DNSPs prepare demand side plans
(OG, 2012), Energex has taken a novel approach to implementing demand management by including
a 5 year DSM plan into its most recent regulatory proposal. This plan was appnpteel AER and
allows Energex to secure a portion of the projected loemgn and upstream benefits for itself
(Wright and Burne, 2012) which highlights the importance of providing a direct financial incentive
for them to implement DSM.

One area of concerwith DNSPs undertaking DSM, or any form of DE for that matter, is that
they may have a competitive advantage ovét garties wishing to do the same thing. This is
discussed further in Secti¢hl.2

5.2.Responses by government

Although a comprehensive review of government responses is beyond the scope of this report,
the following firstly summarises two of the most significant from the point of view of DE: The Power
of Choice (PoC) Review by the Australian Energy Market Comm(i8&btC), and the Senate Select
Committee on Electricity Prices. While they both aim to reduce electricity costs for consumers, they
also focus on giving customers options to manage their electricity through various DE options, and
highlight the problems feed by utilities should reductions in electricity use continue to occur. The
need for such government responses implicitly recognises the fact that the current incentives in the
National Electricity Rules are insufficient to drive consideration of demadd eptions as
alternatives to network augmentatioff. Although both these reviews also focussed on a broad
range of regulatory issues relevant to high electricity prices, here we focus on those aspects most
relevant to the uptake of DE.

The PoC Review sessed the market and regulatory arrangements that are needed to facilitate
STFTAOASYG Ay@SaidyYSyid Ay | yR 2 LISNF (*hirethle NEM,R dza S
with the aim of reducing electricity costs for consumers. As outlined above, nleteygenditure is
one of the main drivers of increased electricity costs, and peak demand is projected to continue to
increase in all Australian states and territorgesspite recent decreasgg&rnst & Young, 2011). The

2 section 5.6.2 of the National Electricity Rules states that when distribution and transmission network
operators are planning to augment the network, they must first consider whether demand-side options can deliver
the same outcome at a lower cost. Sections 6.5.6, 6.5.7, 6A.6.6 and 6A.6.7 in the National Electricity Rules
provide the AER with discretion to reject proposals for capital expenditure on network infrastructure if non-
network alternatives would be more economically efficient.

2 For example, these reviews and PC (2013) also referred to the impacts of reliability standards, ownership
of distribution businesses by state governments, the incentive to expand their regulated asset base, the WACC
calculations, capex expenditure in excess of regulated allowances, etc.

4 DSP refers to energy efficiency, demand side management and distributed generation, and so is the same
as distributed energy.
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effectiveness of measures to reduekectricity use in order to reduce customer costs will be limited

08 (KS ySSR (2 LI}Ie& F2NJ GKS ySieg2N1aQ OFLAGEE O2
number of recommendations that reflect the difficult task of both reducing costs for coasum
GKAES YIAYyGFrAYyAy3 LI eyYSyda FT2N ySig2N)l a o!9al z
9 9 A ASclieés eed tdiconsider and address the secondary impacts that they are likely to have

on the electricity market and its participants. It rmportant that these schemes do not impose

dzy AYGSYRSR AYLI OG&a 2y GKS YIN]SG=Z TF2NABME YLX S=
2012, page 242). This refers to tpessibilitythat EE that simply reduces average demand, with or

without reducingpealR SY I yRX gAff NBRdzOS (GKS RAAGNROGdziAZ2Yy Yy
WLISNJ dzy AGQ O2aida 2F RA&GNAOdzi A 2-hasetd EEn@&sdras, thie K dza >
Report has emphasised (i) ensuring that price signals reflect network @gtsvia time of use

tariffs) ”° then (ii) ensuring that consumers are exposed to those price signals and have access to the
information and technology required to responés previously mentioned, there is currently little

political will to implement TOlthriffs.

The intention is that this might not only produce a short term increase in revenue (paid mainly
by large residential and commercial consum®&r$ut also reduce peak demand and so reduce
future network costg; and hence costs to consumers. The dmagis is clearly on reducing leteyrm
O02a0GayYy axXd Ad Aa AYLRZNIFYy(d GKFEG GKS FNNFy3aSYSyi
effects) do not undermine the ability to capture the benefits of better asset utilisation and lower
system costs (segopR NR dzy R STFSOGaové¢ 6! 9a/ X HAMHI LI IS GAA
In addition to recommendations to better align price signals with network peaks, and in order to
FAdZNIKSNJ LINRGSOG ySiGg2N] 2LISNI 2NBRQ AyO02YS:I GKS
income from changestenergy use. Their effectiveness, or rather, lack of effectiveness, is discussed
in SectiorD.1.1

Other proposals in the Report are: a particular demand response mech&hiseasures to
promote increased competition, that ceideration should be given to the benefits of network
2LISNF G2NB 2¢yAy3a YR 2LISNF(Ay3a SenkdehayidRoretdsts G ! 9 a 'l
be clarified and enhanced.

The demand response mechanism referred to in the Rejgorturrently being deveped by the
Demand Response Working Group. It would essentially mean that participating customers who
implement nonscheduled demand side measures would be paid the difference between the current
AL 4 LINKROS I yR GKS WHBdithisinbaydeaetul, Dig iitéresiingtd Soke thatNRA O S &
the consumer is not paid for reducing network peaks and so reducing augmentationcosbish
NBFfSOGa GKS wSLERNIQa SYLKIAAA 2y YFAYGFAYyAy3 NE

The measures proposed to increase gqmtition are certainly a step in the right direction for a
distributed energy market. Together they serve to open up the market to more competition from
third parties and, importantly, may allow network operators to do more than just build networks.
Speciically, they require that:

1. Consumers be able to source their electricity from, and sell their DSP to, entities other
than their retailer (also known as portability),

% According to the recently released Energy White Paper, energy-intensive domestic devices, such as air
conditioners and large flat screen TVs are the main drivers in peak demand growth, with a 2kW air conditioner
that costs $1,500 estimated to impose costs of $7,000 on the electricity system (DRET, 2012).

% Under the PoC recommendations, smaller and financially vulnerable consumers would have the option of
remaining on a flat tariff.

2’ More details at http://www.aemo.com.au/About-the-Industry/Working-Groups/Demand-Response-

Mechanism-Working-Group
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2. A new category of market participant for n@mergy services be introduced in the
National Electricity Rules (NER) to unbundle the sale and supply of electricity from non
energy services, such as ancillary servites

3. TheNational Energy Customer Framework be amended to include a framework which
governs third parties (noretailers and norregulted network services) providing
energy services to residential and small business consumer.

Allowing network operators to own and operate DG could have significant benefits, not only to
provide network support but also to help reduce generation costseakggimes. However, although
the AEMC suggest that ring fencing arrangements could be put in place to avoid network operators
preferring their own DG rather than what might actually be a leastt option, it is not clear how
this would work in practice. dh-competitive behaviour could extend beyond the use of regulated
revenue streams to support DG, to include access to network information and could even include
DNSPdlistorting network needs to support the construction of their own units. These issues are
discussed in more detail in Secti®ri.2

Demand forecasting is used by AEMO for a variety of processes including volume dispatch and
pricing, as well as system planning and investment decisions. DG, EE and DSM do nottbél int
market, and therefore can only be estimated, and so as more is deployed, forecasting becomes
AYONBI aAy3dfte RAFTFAOdZ G &SG Y2NB AYLRNIFyd o!9a
demand would be helpful for a distributed energy market becauseéll provide information on the
price-responsiveness of demand (ideally in particular regions) as well as how demand is affected by
weather (both energy use and DG). This sort of information will be helpful both at the network
planning stage (especiallywhere Integrated Resource Planning is incorporated, as discussed in
Section8), and during operatior for example, it will provide participants with information they can
use to better target their services to minimise demavehks.

The Senate Select Committee on Electricity Prices was another major recent review into the
OFdzaSa 2F KAIK St SOGNROAGE LINAROSasz |yR OdzZ YAYLIl (
STFTAOASY O Q 6{{/ 9t I HAm™tHon Pas ¢hKtAtRe mAIB redBdnIid® &Aigh LINR Y |
electricity prices is inefficient ovenvestment in electricity networks driven by perverse incentives
inherent in the regulatory environment. It recommended a range of changes to limit the incentives
for networks tooverinvest in capacity and for such investment to be revieweg@st. An even
more recent report by the Productivity Commission agreed with these findings (PC, 2013.)

In addition, in recognition that increases in peak demand were driving prices higberiea of
recommendations in the Senate Select Committee report correspond to those of the PoC Report, i.e.
costreflective pricing with protection of vulnerable consumers, technologies to enable responses to
these prices, such as smart meters, the prioviof reliable information to consumers, astianges
to the regulation and operation of the Australian NEM that would encourage and allow consumers,
or authorised third parties, to sell their demand response in the wholesale electricity mérkéto
focussed on thenetwork design, connection and cost barridss embedded generation feeding
electricity irto the grid and so recommended there bappropriate regulatory and operational
reforms to overcome them.

In summary, the PoC Report and the Senate@éle / 2 YYA G (1SSQa NBLRZ2NI | 3N
prices are becoming too high and need to be reduced. They emphasise the need to pay for networks,
and that demand peaks should be reduced as they are a major contributor to price rises. Both
support costreflective pricing, information and increased competition, all of which should
significantly assist the development of a distributed energy market. However the reports also
RAGSNHS afA3aKGftes gAGK GKS F2NNSN T2 O0dzamdy3a Y2 N

8 These include market ancillary services, reactive power, and network control support ancillary services.
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GKNRdZAK SEA&lGAYy3 o0dzaAySaa Y2RStas FyR GASéAy3d 5I
to that revenue. The latter emphasised the cessation of inefficient -owarstment by network
operators and enabling the connection of embedded gerierat

However, and most importantly, both are limited in three particular areas. The first is the very
limited attention given to the consideration of introducing demaside options into the network
planning process, the second is the treatment of D@, ¥ER 5 { a-2a QWK RRGKS SEA &G 7
(which remains essentially unchanged), and the third is the lack of practical suggestions for
RSO2dzLX Ay3 ySihég2N)] 2 LIS Nisé THede @re tNFBudsey/inSecti@ibdy St SO
9.1.1below.

hidKSNJ 320SNYYSyYyid NBalLkRyaSa ¢2NIK YSydadAaAzyiy3a |
proposal that grossnetering should be compulsory for all PV systems and they would be paid an
optional rate of arond 8c/kWh for all generation, and their proposal that all owners of PV systems
should be placed on Tariff 12. Both recommendations were intended to shore up revenue for DNSPs.
Interestingly, the gross metering proposal was strongly opposethéymajority of submissions,
including those from retailers, distributors, PV associations and customer groups. They generally
argued that gross metering would unfairly force PV customers to sell all of their PV energy at a low
rate and then pay a higher retail pricerfall their usage (QCA, 2013). The recommendation to force
PV owners onto Tariff 12 is particularly interesting. Tariff 12 is a ToU tariff that has a very high fixed
daily charge ($78.66/quarter compared to $26.20/quarter Tariff 11, a flat tariff). Deespit
acknowledging thaforcing PV owners onto Tariff 12 would be inconsistent Wdthuse 6.18.4(b)(4)
of the National Electricity RuléSand showing that it would, if anything, increase the cost of the
solar FiT to all customers, they recommended that gorent should consider moving PV
customers to this tariff becausedt 2 dzf R K S f Lavadingad goriloK & e tdue cost of their
ySig2N] F00Saaé¢ ov/!3T uHunmoX LI3IAS GAODP ¢KA& NBTS
from the grid, PV wners are avoiding paying their fair share of network costs. Apart from the fact
that this shows a clear bias against PV systems by not focusing on the activities that actually drive
peak demand, and therefore high network costs (eg. air conditioner$e toonrdiscriminatory, this
approach would also have to be applied to anyone that reduces their energy use by other means,
including through SWHs or other EE options.

2|t requires that retail customers with PV should be treated no less favourably than customers without PV
but with a similar load profile.
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6. The Need for Fundamental Regulatory Change

As discussed in Sectigtt dziAf AGASA 62NI RGARS IINB y24 NBO2:
discussed in Sectidhy government and utility responses to date have focussed on maintaining the
current utility business models, with relativetyinor changes to the regulatory environment.

| 26 SHSNE 6KSY WRAANMHZIIAGS GSOKy2f23ASaQ adzOK |
Sadilof AaKSR AYRdza(GNER 0So®3a3d GKS ! dAGNI ALY b9aidX
seamlessly, but exerthange in doing s@ as is already occurring according to the government
reviews and reports discussed above. In addition, given that DE technologies will not be completely
replacing the existing technologies, but will be integrated with them, the new |atony
environmentwill need to accommodate both. This means that the existing industry will experience
change not only as a direct result of the operations of the DE industry, but as a result of changes to
government regulation.

This effect is well illusated inFigure29. According tadSchleichefTappeser (2012)t highlights
the fact that the conventional electricity industry tharacterised by a relatively hierarchical
structure, controlled by a small nhumber of actors witHimited number of choicesand where
customers could be treated as statistically predictable units. In contrast, DE is enabliuge¥ad
with a significant number of alternatives that is resulting in a system with much more self
organisation growing fronthe bottom up through a complex process involving not only technical
innovation but also strong economic, institutional, and political interests. As a result, organisation
and chaos theories may be a more appropriate way to describe the dynamics thagstinaations
of conventional planning.

Top-down supply system - Multi-level exchange system
(central control) (subsidiarity, shared responsibility)
Toad generatlon storage balancing inad generatlon storage halanrg

genemtian

PV NN
il A,

¥

—‘hh
- Lo 0&
gencrmtian

CORSuMmers proswmers

load storsge

losd  storge

Figure29. Transformation of the electricity systermg schematic representation (Schleich@rappeser,
2012)
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SchleicheiTappeser (2012) goes on to say:
G2 KAES | ySg aea it@wvup an gelitd info ZonfitN@thstthey 3 0 2
old topdown logic it seems urgent to develop a regulatory framework for a
comprehensive muHayered system aiming at the optimal combination of
resources at all scales respecting the principle of subsidi@@ice two key
elements of different categoriespower generation technologies and customers
are fundamentally changing their roles and behaviours, minor adjustments of the
d8a0SY IINB LINPOXdIKACL $2 &2 BHZE A QK $y@OQHZRS Y G QQ
public and private policies meant not to bet too much on a desirable but difficult
transformation, today prudence means to be prepared for unexpectedly rapid
change in a turbulent environme#ét

The Electricity Innovation Lab {eab) is U®ased anddbrings together thought leaders and
decision makers from across the U.S. electricity sector to address critical institutional, regulatory,
business, economic, and technical barriers to the economic deployment of distributed
NBE &2 dzNOS&a¢ o Sdcenily Teleaseda digcussidn paper thai concluded:

OAlready, the growing role of distributed resources in the electricity system is
leading to a shift in the fundamental business model paradigm of the industry. The
electricity industry is evolving frona traditional value chain to a highly
participatory network or constellation of interconnected business models at the
RAAUONAROdzGAZ2Y SR3ISS 6KSNB NBOFAf Odzad2YSNER A
Existing electric utility business models, howeveg, @worly adapted to tap the
potential value of distributed resources to meet societal demands for cleaner,
Y2NB NBAATASY(HZ FYR Y2NB NBftAFofS St SOGNROI
may require transformative, rather than incremental, changes ilityubusiness
Y2RSt a o¢
A recent report by the McKinsey Global InstitiBisruptive technologies: Advances that will
transform life, business, and the global econg@ny 6 al y@ A1+ Sd If ®X Hnanmo0X
storage and renewable energy, and the wébgiromotion states™

GThe potential benefits of the technologies discussed in the report are
tremendous but so are the challenges of preparing for their impact. If business
and government leaders wait until these technologies are exerting their full
influence on the economy, it will be too late to capture the benefits or react to the
consequences.

Figure 30 illustrates how the priorities for matching production and consumption change as
more renewable energy, both centralised aglidtributed, enters a conventional electricity system. It
is clear that as DE penetration increases, the focus changes from management of centralised
production to management of consumption and storg@ehleicheiTappeser, 2012)As discussed,
this involves more than just technical changes, but also changes to the regulatory environment.

%0 Subsidiarity is an organising principle stating that a matter ought to be handled by the smallest, lowest, or
least centralized authority capable of addressing that matter effectively - Wikipedia

% See http://www.mckinsey.com/insights/business_technology/disruptive_technologies
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Figure30. Approaches for matching production and consumption of electricity (Schlei€happeser,

The following sections focus on rdgtory changes that are likely to be required for the NEM,
and in slightly modified form as appropriate, for the WA SWIS and NWE the longer term, it is
likely that much more significant changes to the electricity market will be required than amtpare
envisaged by the various government reviews. Rather than having the existing market with DG and
EE integrated where possible, a fully integrated distributed energy market may need to be
developed.lt is important to recognise that, as discussed ab@amtinued uptake of DE is likely to
be inevitable, and so such changes are needed to not only optimise DEs contribution tookgast
energy services, but to enable the existing electricity industry to adapt their business models and so

transitiontotheWy S g y 2 N¥Y I f Q@
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7. The Need for Full Competition in a DE Market

A fundamental principle of a distributed energy market as defined here is that of equal
competition between supphgide and demandide options at all levels: generation, networks and
retail. There should also be competition between supglge options and between demarxide
options. For a distributed energy market these types of competition are illustrat€dhies.

Table5. Types of competibn possible in the wholesale, network and retail markets

Wholesale

Networks

Retail

Demand vs demarid

EE/DSM vs EE/DSI

EE/DSM vs EE/DSN

EE/DSM vs EE/DSH

Supply vs demand

Centralised and DG
vs EE/DSM

Augmentation/capital
replacement and DG

Eledricity sales and
DG vs EE/DSM

vs EE/DSM
Supply vs supply Centralised vs DG, Augmentation/ Electricity sales vs
DG vs DG capital replacement DG, DG vs DG
vs DG

Different approaches are required to achieve full competition in each of these markets.

Wholesale marké Thewholesale market operatesn a competitive basis, and the factors that

RANBOGT &

Ay Tt dzsSy oS

RAAGNROdziSR SySNB&Qa

FoAf AlGE

network and retail markets. Therefore, the wholesale market is not a focus Hare,will
nonetheless be affected if a national market is established. An important caveat is that state
governments in NSW and QId wish to sell their black-ficed generators, which could reduce their
support for measures that may reduce their saleuealsuch as a price on carbon, the RET, as well as
the uptake of DG and EE. Thus, the operation of the wholesale market can indirectly affect the

uptake of DE.

Networks: Networks are regulated monopolies, meaning that, in the absence of effective market
competition, price control isntroduced through the Network Determination proce§dHowever, it
is clear from the PoC Review and Senate Select Committee on Electricity Prices reports, among
others, that the current network planning processes are insufiicte drive significant alternatives
to network investment. The Network Determinations essentially lock in network investments for 5
years, and so it is important that effective competition between supply and demand side options
occurs during the network lanning stage. In addition, in order for the market to be able to
incorporate new technologies and to respond to changing circumstances over time, full
supply/demand competition also needs to occur on a-ttagay basis, not just during lostgrm

2whil e
of these markets.

DSM doesnodt

happen

directly i

n

either

t

he whol esa

% In the Australian National Electricity Market, the Australian Energy Regulator conducts 5-yearly Network

Determinations

t o assess

the networ kods

capacity

requiremen

to end-users. While not referred to as a Network Determination in Western Australia, the Economic Regulation
Authority produces final decisions that are the equivalent.
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planningprocessesThis would allow 8 parties to implement DE to manage loads at any time, and
hence reduce the need for network expenditure at the next determination period.

Retail markets:While Price Determinationsccur for the retail markets in most jurisdions,
they essentially just pass through the network costs according to the Network Determinations, set a
price that can be passed through for wholesale and related costs, and apgtaiker margin.
Customers are also offered markeased tariffs froma number of different retailers in these
markets?* and so, rather than introducing competition during the Price Determination process, the
focus should be on expanding this competition from essentially being between tariffs to being full
competition betwee all supply and demanside options, again on a d&y-day basis.

In summary, this report recommends establishing a DE market through:

(iir) Proposing Integrated Resource Planning be used in the network planning processes
(covered in Sectio8), and

(iv) Driving full competition between all supply and demaside options on a dato-day
basis (covered in Secti@):

% Note that there is still some uncertainty about whether the retail markets can currently be classed as fully
competitive (for example IPART, 2011). Also, not all jurisdictions (e.g. South Australia) offer time of use tariff
options.
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8. Incorporating Integrated Resource Planning into
the Network Planning Process

Under the Natioal Electricity Rules (NER), DNSPs are requiratkmonstrate that efficient
non-network alternatives to network capital expenditure (capex) and operating expenditure (opex)
have been satisfactorily considered in the development of their expenditure petpdsr each
Determination (AER, 2012). However, it is clear from recent government reviews (for eXaaQieP
(2012), adiscussed in Sectioh.2), that this requirement has been insufficient to drive uptake of
alternatives and soeduce network costsThis is also the case internationally, where for example in
0KS $QP2Zy20YA O AyOSyidiA@Sa Ay Ylye adrisSa IyR ae
GANBAQ 02NJ ¢35 KI NRg I NBadatedNKSS AR ST defliie s 2ifadSaz v
(Neme and Sedan@012, p21).

During the course of this project, on 1 January 2013, changes were made to the NER that
included the development of a Regulatory Investment Test for Distribution{Rtfiatwill replace
the existing Regulatory Test for distribution investmeriike draft RIID and application guidelines
were released in June 2013, the final versions will be released by 31 Aug 2013, and they will come
into effect on 1 January 2014 (AER, 2013c).

RITFD is abasic type of Integrated Resource Planning (IRP), which is a core recommendation of
this report. The following firstly describes IRP then describes how it differs to the process currently
used for network augmentation. It then provides examples of netWodised IRP processes in the
US before describing best practice IRP and its additional benefits. It concludes by descrifing RIT
and assessing how this compares to best practice IRP.

ad
£ Oy

IRP can be used to formalise the incorporation of DE into the netwlarknng and investment
process. Currently used in some form in 40 states of the United State&ipee31 and Figure32),
this process was first developed for verticaiiyegrated power systems that included a component
that was a natural monopolgind so was regulated (e.g. electricity networks) (Tellus, 2000). In most
cases in the US, the emphasis is not on networks, but on using demand side resources to reduce the
need for electricity generation. However, as discussed in Sedidnthere are a number of US
states where IRP approaches are used specifically during the network planning process.
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Figure31. US Statesvith Integrated Resource Planning of Similar Processes (SLEEAN, 2011)
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Figure32. Number of US States requiring Integrated Resource Planning (ACC, 2012)

a0 L] by 2005 2010

While there are variations on the IRP process, the core principles aré {fiatlus, 2000):

5. Considers a full range of feasible supgiye and demandide options and assesses
them against a common set of planning objectives and criteria;

6. Is transparent and participatory throughout, meaning that parties other than the
network operator can propose both suppbide and demandide options;
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7. s subject to oversight by an independent (normally government) body; and
8. Is subject to regular review.

The role of the independent body is criticallOO2 NRA Yy 3 {2 5 Q{ Theadthority1 p =
should be responsible for the planning framework, for imposing the need for-tesstenergy
services, for monitoring the implementation and renewal of plans, for facilitating data accumulation,
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LJ- 3

and to serve as an acceptable conduit for timeWp® I @ O2YYdzyAOF A2y 0SG6SSy

In the US, IRP occurs in a number of different forms based on the naturaegrée of

z

Ayo2t gSYSyli 2F (GKS AYRSLISYRSyid o062Reéx (GKS adt

increasing order of effectiveness incorporating demand side participation, may:
A. Acknowledge receipt of IRPs developed by utilities
B. Approve IRPs filed by utilities, with modifications if necessary
C. Develop an IRP based on data provided by utilities

D. Convene an IRP processth opportunities for stakeholders to intervene prior to a
regulator decision

Of the above, it is difficult to see how types C and D could be applied in Australia because it
would mean the regulator had to be involved in the day to day planning and operations of the
network operator.

The steps in a best practice IRP process are illustratégjime33 and are to:
Establish objectives;

Survey energy use patterns and develop demand forecasts;
Investigate electricity supplgideoptions;

Investigate demandgide options;

Prepare and evaluate suppsjde plans;

Prepare and evaluate demarside plans;

N o bk~ wbd e

Integrate supphside and demandide plans into candidate resource plans (which can
involve a number of iterative steps to reach gptimal supply/demand outcome);

8. Select the preferred plan; and
9. During implementation of the plan, monitor, evaluate, and iterate

Thus, IRP can be used ittentify areas where DG is cesffective and requires the network
operators to acquire it through aompetitive procurement process. This helps to develop a
competitive and transparent distributed energy market, and so opens it up to new entrants.

% Both the RIT-D discussed in Section 8.4 is this type of IRP, and the approval for a 5 year DSM plan in
E n e r graostdesent regulatory proposal could be said to be a limited form of this type of IRP.
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Figure33. The Integrated Resource Planning process (Tellus, 2000)

This compags to the existing process for network augmentations where the network operator
generally designs the default network solution, then possibly calls for alternatives, then assesses
them through an internal procedureseeFigure34.
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8.1. Examples of Networfocussed IRP processes

The following examples are provided to showcase where IRP or a similar process has been used
to promote the use of DE options as alternatives to network investment.

8.1.1. Con Edison

Con Edison is an electric distribution utility in the New York City *ralihough it was not
subjected to an IRP process, in 2003 it launched a targeted demand managememainpifogused
on the parts of its network that were nearing capacity. This was on the basis that efficiency would be
implemented as the one and only solution where it proved to be more -efisttive than
transmission and distribution infrastructure. Aftestenating the cost of network solutions to
forecast capacity constraints, they issued a request for proposals for energy efficiency services
targeted to address the same constraints. Where viable bids were received at a cost less than the
cost of the infratructure project, energy efficiency was procured through a contract. Otherwise, the
infrastructure project was executed. Over the next five years, the contracted energy service
companies succeeded in procuring 89 MW of targeted savings at a benefitatasiof 2.8. These
efforts saved Con Edison over USD223 million in capital (|ISEEEAN, 2011).

8.1.2. Rhode Island

LY HwnncX wK2RS LaftlyR IR2LIGSR | w{eadSy wStAlo
submit system reliability procurement plans ezy three years. While not strictly an IRP, the
guidelines stipulate that utilities must incorporate into their network planning process (for the
following 3 years) alternatives including energy efficiency, distributed generation, and demand
response; whenever the need for augmentation:

— Is not based on an asset condition;

— Will likely cost more than USD 1million to address;

— Would require no more than a 20% reduction in peak load to defer; or

- 22dzZ R y2id NBI|jdZANB Ay @dSaidyYsyyleast36morths WgA NBE& &2

In such cases, the utility must develop an implementation plan that includes an analysis of
financial impacts, risks, and the potential for synergistic benefits for both network anaetwork
alternatives, and this must be approved bye Public Utilities CommissiolNéme and Sedano
2012).

8.1.3. Vermont

+SN¥2yGQa ! O cwm Sy BPaNIEDi@ redowdes trandmisdian) stratedi@d G K I

generation, targeted energy efficiency, and demand response resourcekould be treated

compaably in analysis, planning, and access to funding. Utilities must have minimymeafl0

planning horizons, witlplans to be filed at least every three yeairsorder to allow sufficient time

to plan and implement more cosdffective nornetwork solutionsin addition, prior to the adoption

of any transmission system plan, a utility preparing a plan shall host at least two public meetings at
which it shall present a draft of the plan and facilitate a public discussion to identify and evaluate
non-transmissbn alternatives lleme and Sedan@012).

Specifically, the plan has to:

— identify existing and potential transmission system reliability deficiencies by location

% on January 1, 1998, Con Edison changed from a vertically integrated utility into a holding company with
regulated and unregulated subsidiaries.
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within Vermont;

— estimate the date, and identify the local or regional load levels and othaly l#ystem
conditions at which these reliability deficiencies, in the absence of further action, would
likely occur;

— describe the likely manner of resolving the identified deficiencies through transmission
system improvements;

— estimate the likely costs dhese improvements;
— identify potential obstacles to the realization of these improvements; and

— identify the demand or supply parameters that generation, demand response, energy
efficiency or other nontransmission strategies would need to address tmhes the
reliability deficiencies identified.

8.2.Bestpractice IRP

It is clear there is a fair amount of variation between different IRP processes, in terms of both
their design and their effectiveness. According to SLEEAN (2015 @{d | ,destpraqgticd@ IRP
includes the following elements:

1. Load:includea range of possible load forecasts, not just the one most likely forecast, with
probabilities assigned to each forecast for risk analysis purposes.

2. Supplyside options (which can include networks)nclude a range of possible costs,
considering uncertainties in the availability and costs of raw materials and skilled labor,
construction schedules, and future regulations.

3. Demandside options:create levelised cost curves for demand side resources that are
comparable to the levelised cost curves for supply side resources.

4, Modeling: consider multiple scenarios to identify a portfolio of resources that has low
costs and risks across most or all scenarios, instead of automatically choosing the one
portfolio that looks best under the reference case. Thus, planners can choose a resource
LR2NIF2tA2 0GKFG A& YakeRagedzst Adfbssialf/scedids is oW, \amdS
in very few scenarios does it fare much worse than other possible portfolios.

5. Envirormental and other regulationsinclude the potential costs of a range of possible
future regulations.

6. Stakeholder participation: provide opportunities for consumer advocates and other
stakeholders, including research organisations, to review the modelisigngsgions and
the list of scenarios to be modeled and suggest changes or additions.

7. Scale:where utilities operate where the cost and value of supply side and demand side
resources cross territory and state boundaries, the IRP should ideally be perfotrired a
largest scale possible, provided that it is done in a way that complements rather than
supersedes more localized planning.

8.3. Additional Benefits

Experience with IRP has illustrated that, in addition to achieving-tzesttoutcomes, it has
additional kenefits.

Social and environmentallRP can help achieve social and environmental objectives, both
implicitly (eg. by helping to provide leasbst electricity to disadvantaged people), and explicitly.
Explicit objectives may be in qualitative terms and @aclude minimisation of environmental
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impacts, use of local resources, social benefits such as increased electrification of disadvantaged
areas and minimising amenity impacts of infrastructure, and local employment and capacity building
05Q{ I £ B8B,A0Y.T ¢St fdz

Risk reductionAccordingtsd Q{ I O0HAnp O3 L wt riskleductian®Sefiabil® y &8 A RS N
improvement strategy. One example is that IRP that incorporates DSM can reduce demand volatility,
which reduces reserve requirements, and has a lovigk of outages. Another example is that DE
options generally have much shorter lead times which means that utilities and customers benefit
from quicker answers to changes in requirements.

More accurate network costsTo determine the allowable income fdNSPs, the current
Determination process relies solely on network cost information provided bynéteork operator
to the regulator. Due tanformation asymmetries and a principal agent probférbetween the
regulator and the DNSPs, arriving at accuragwork costs can be problematic (Vogel, 2009),
However,in an IRP process all costing must be transparent (at last to the independent arbiter) and
subject to competition from third parties thdiring market forces to bear in the costing process. As
a reslt, the forecast of network costs is more likely to be accurate, and likewise, the network
2LISNF G2NBQ NB3Idz I 6SR NBPSydz2S OFLI Aa Ffaz Y2NB f A

Helps overcome problems with the Regulated Asset Base (R&Bdrently, network operators
returns are based on the size tifieir RAB, meaning they will oppose alternatives to network
FdaAYSyaridAzy GKIFIG R2y QG AyONBFasS GKSANI w!. & | yI
between network augmentation or the alternatives is made by an indepengenty ¢ at least
during the planning phase (but not during d@yday operations).

Thus, here we propose that IRP could be the foundation for introducing more rzaketd
competition between supply and demand side options into networks during the n&twlamning
process. The introduction of such competition on a-ttaylay basis is discussed in Sec®n

8.4. RITD: IRP in Australia

In Australia|RP has been applied to the planning of other large infrastructystéems, and has
become an important component of water supply planning since the early 19865 2011). The
RITD that is due to come into force in Australia on the 1 Jan 2014 is a basic form dh&éRRIID
requires DNSPs to consider and assesseilde options before it makes an investment decision to
address an identified network needccording to Clause 5.17 of the NER:

G ¢ KS LidzN1J2-B S to fiantifyittie Sredible Option that maximises the present

value of the net economic benefit &l those who produce, consume and transport

electricity in the NEM (the preferred option). The-RI&ims to promote efficient

distribution investment in the NEM and to ensure that there is greater consistency,
transparency and predictability in distribu2 y Ay @SadYSy i RSOAaA2Y YI |

The general steps for applying the R &re to:

1. Identify the need for the network investment

2. Identify a set of credible options to address the need

3. Apply a set of reasonable scenarios

4. Quantify the expected costs of eachtmm in the different scenarios
5

Quantify the expected benefits of each option in the different scenarios

% Relates to the difficulties in motivating one party (the agent), to act in the best interests of another (the
principal) rather than in his or her own interests.
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6. Rank each credible option by its expected net economic benefit to identify the credible
option with the highest expected net economic benefit as thefpired option

A RITD proponent must consider all feasible noatwork options such as the following,
including combinations that can form an integrated solutigiER, 2013c, p28

—alye YSFadaNB 2NJ LINRINIY GFNBSGSR i NBRAzOAY

0 improvements to or additions of automatic control schemes such as direct load
control

0 energy efficiency programs or a demand management awareness program for
consumers

o installing smart meters with measures to facilitate cosfiective pricing.
— increased locabr distributed generation/supply options, including:
0 capacity for standby power from existing or new embedded generators
odzaAy3d SySNHe& &0G2N}3IS deadsSvyaxzx 2R GN}ya

Three separate RID reports must be prepared and made availablettiksholders® according
to the flow chart inFigure35. The Nometwork Options Report should be available for 3 months to
allow stakeholders to have input. Such input can include the identification of options not included in
the Non-network Options Report that could be used to meet the network ne&dNon-network
Options Reportoes not need to be prepared if the DNSP determines, on reasonable grounds, that
no nonnetwork options could be potential credible options or form a sigaiit part of a credible
option.

A Draft Proposal Assessment Report (DPAR) must be made available to stakeholders for
comment for at least 6 weeks and should include such details as:

1.A description of the identified need for the investment
2.The assumptionased in identifying the identified need

3.1f applicable, a summary of, and commentary on, the submissions odah@&etwork
Options Report

4.A description of each credible option assessed
5.Where a DNSP had quantified market benefits, a quantification of ggaicable market
6.Benefit of each credible option where applicable

7.A detailed description of the methodologies used in quantifying each class of cost or market
benefit

8.The results of a net present value analysis of each credible option and accompanying
explnatory statements regarding the results

9.The proposed preferred option and details on its technical characteristics, estimated
construction timetable and commissioning date (where relevant)

10. Indicative capital and operating costs (where relevant)

% Stakeholders include Registered participants, AEMO, Interested parties and Non-network providers, and if
the proponent is a DNSP, then stakeholders include persons registered on its demand-side register.
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A Final Ryject Assessment Report is then prepared and made available to stakeholders, and
must includea summary of any submissions received on the DPAR and the response to each
submission.

Yes

y

A non-network option
is, or forms a significant part of, a
potential credibie option

No

A

Publish a Non-network Oplions Report and request

for stakeholder submission

Consult for at
least 3 months

A

y

Publish a notice under ¢l. 5.17.4(d) of the NER as soon as possible
after making the determination that no non-network opticn is, or
forms a sianificant part of. anv potential credible option.

Within 12 months after the consultation period, the

Estimated capital cost
of the preferred option

RIT-D proponent must publish a DPAR and request
stakeholder submissions.

Recewve submissions
for at least 6 weeks

Y

As soon as practicable after the consultation period,
the RIT-D proponent must publish the FPAR.

2 $10 million

< $10 million

Within 12 months after the
notice under cl. 5.17.4(d) of
the NER, the RIT-D
proponent must publish a

Publish the FPAR as socon
as practical after publishing
the notice under cl
5.17.4(d) of the NER

DPAR and request
stakeholder submissions.

Receive submissions
for at least 6 weeks

As soon as practical after
the consultation period, the
RIT-D proponent  must
publish the FPAR.

Figure35Flow chart of the RID process thatncludes a nometwork option (AER, 2013c)

The RIID assessment must include modelling of reasonable scenarios that vary the levels of
economic and population growth and associated electricity demand, capital and operating costs,
environmental penalties rad the value of unserved energy. Sensitivity analysis of relevant
parameters that allow for uncertainty and risk must also be conducted. The modelling period should
be long enough for the benefits of higlost investments to be realised. If, after tR€ARhas been
completed, there is a material change in circumstances which means that the identified preferred
option is no longer the preferred option, the RDTprocess must be fapplied.

There are a number of circumstances where-RIdoes not apply:

1.
2.

Where there is an urgent and unforeseen network issue

Where the project will cost less than $5 million

2 KSNBE SAUKSNI GKS

LN 280iG Oy

68 TFdzy RSR i KNE

control services or where the asset provides services other than stdrdentrol services

Where the project iselated only to the refurbishment or replacement of existing assets (not

augmentation)
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8.4.1. Assessing RID as an IRP process

The RID iscertainly an improvement over existing processes and is a step in the rightidire
It has a clearly stated aim and formalises the inclusion ofmetwork stakeholders, who are able to
propose their own nometwork options. It has a wetlefined process that lists the minimum non
network options that must be considered, and reegra stanehlone Nortnetwork Options Report
The requirements of the DPAR are well defined, it must include all assumptions and the
methodology used, and must conduct scenario and sensitivity analyses. It is open to scrutiny by all
stakeholders, and is r@awed by an independent body, the AER.

However,currently the RIID does not need to be applied where the projectdtated only to
the refurbishment or replacement of existing assefsis is becauseyo LJ- 3S dp 2F G KS !
June 2012 draft decisioit,states:

GLG A& FLIINBLNREFGS G2 SESYLI -DioiktBetbssis thile 2 S0Ga ¥
the benefits to be gained from their assessment under theDRiFould, in most cases,

be unlikely to outweigh the costs, risks or regulatory burden onvesie NSPs from

applyingthe RF6 LINR2 OS & a ®¢

Because rule 5.17.3(5) (NER) explicitly exempts refurbishment or replacement projects, the AER
has no authority to request that the RO application guidelines apply to this type of project.
However,applicatio/y 2 F GKS WIANBIFGSNI GKIYy bPp YAffA2yQ NMz S
outweigh the benefitg; at least as well as it does for network augmentatidnssuch cases, if nen
network alternatives are shown to have a greater net economic benefit theeprojection period,
the size/cost of the network could be reduced, which could result in absolute cost reductions.
Exclusion ofrefurbishment or replacement projects from RDI also provides an incentive for
augmentation projects to be misclassifiedorder to avoid the RFD requirements.

There appears to be nprocess to encouragthe effectiveness of nonetwork solutions to be
tested in advance. Incorporating significant levels of -network options into network planning
processes is likely to beery challenging for most DNSRshich are network specialists and are
unlikely to have expertise in all the various DE options possithere will also be an entirely
justified level of uncertainty regarding the degree to which some-network options ca be
NBIFNRSR Fa WFANY OFLIOAGEQDd /2YO0OAYSRI GKSasS ¢
unfamiliar nonnetwork options. Thus, there should be some process whereby DNSPs are
encouraged to implement nenetwork options before they are needed, sceth effectiveness can
be assessed in advance.

The RIID process includes only economic impacts. The inclusion of externalities such as the
minimisation of environmental impactseduced risk during extreme weather eventacreased
electrification of disadantaged areas, local employment and capacity buildiogld broaden the
beneficial impacts to society as a whole.

The limit for eligible projects is $5 million, which means that many smaller opportunities for DE
will not be subject to the planning procesWhether or not these can adequately be accommodated
via dayto-day 3% party competition, discussed in the next section, will need to be tested

With the RITD becoming operational on the 1 Jan 2014, it will be interesting to see what effect
it has on he coming Network Determination§The Stage 1 Framework and Approach paper for the
NSW and ACT DNSPs has already been released, although there is a transitionary period that finishes
on 30 June 2015, with the subsequent period extending out to 30 Jur@ 20 so it is reasonable
toexpecttheRF6 (12 KI @S 'y AYLI OO0 RdzZNAy3 GKAa €1 G§SNI LIS

¥ The expected effect being a reduction in the revenue cap below what it otherwise would have been. Being
counterfactual, this will be difficult to assess.
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a0FNI 2y GKS M WdzZ & wHnmpX *AOG2NAIFIQa 2y ™M WY
Framework and Approach papemleased after the RID was incorporated into the NER. Thus, all
0KSaS 2dz2NAARAOGA2YaEaQ bSGg2N] S5DISNNVAYIGAZ2YE aK2o

All the Network Determinations are for five years, and so combined with regulation under a
revenue cap (as digssed in Sectiofi.1.1), there is a clear incentive for DNSPs to embracelRdind
so implement alternatives to network augmentation where they are cheaper. Of course, if demand
peaks do continue to decline, over the fiyear Determination period there is a clear risk of
excessive profits for DNSPs.
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9. Full Competition on a Day to Day Basis

The market arrangements required to drive full competition between all supply and demand
side options on a daipo-day basis can be dividedt® three types:

4. Those related to the operation of the incumbents;
5. Those related to the design and operation of the distributed energy market itself; and

6. Those that then stimulate the broader distributed energy market and enhance the
interaction and operton of all participants.

The following examples are not meant to be exhaustive but are used to illustrate the measures
that may be possible under each of the above typEsey also focus on regulatory arrangements,
especially the structural characterissi, rather than on the more technical aspects of a DE market. A
number of reports have more comprehensively listed the various barriers and policy options to
address theng for example Dunstan et al. (2011).

9.1. Operation of incumbents

The market arrangementelated to the operation of the incumbents can be subdivided into
those that decrease utility opposition to distributed energy and those that enable utility
participation in distributed energy.

The most critical example of the formisrthe decoupling dDNSP revenue from electricity sales,
which here we propose involves network operators being regulated under a revenue cap rather than
a Weighted Average Price Cap (WAPE)see Sectiorf.1.1 An example of the latter would be
retailers acting as energy service providers and so providing EE options to reduce energy use (as can
occur under some White Certificate Scheme&ihother possible example of the latter is the
recommendation of the PoC Final Report that network operatorallmeved to own and operate DG
¢ however, as discussed in Secti®nl.2 this could have amD2 YLISUGA GA DS AYLI Ol a
regulated revenue provides them with an unfair advantage olfep&ty providers.

9.1.1. Decoupling DNSP Renxe from Electricity Sales
2 KSNBE ySUo2N)] o0dzaAySaasSa FNB NB3IdzZ I 6SR dzy RSNJ
meaning that if the weighted average of total sales is greater than was forecast in the network
determination, their revenue will be more thaexpected, and possibly vice versa. Thus, as stated in
GKS t2/ CAYylFf wSLERNILIX KFE@Ay3a 5b{t NBGZSydzS O2dzLix
incentive to increase consumption above the forecast approved in the regulatory determination and
aLINBTFSNByYyOS (2 LINB@Syid LINRe2SOGa GKFG tSFR 2 RSO
Methods to decouple revenue from sales can be divided into two types: those that focus on

decoupling revenue in general (through revenue cap regulation, as discuekad) land those that
focus only on revenue loss due to particular DE activities (York and Kushler, 2011).

In the PoC Final Report, the AEMC looked at both types of optidws.ofily option they
recommended was of the second type: selective compensatiometfork operators for foregone
profits resulting from particular DSP programs. A form of this option, Part B of the Demand

% Under the WAPC approach, anetwor k o p er at-weightsd price lewemue can increase from one
year to the next, so as total volumes increase, total revenue can also increase, and vice versa. The WAPC can
be altered in the next Determination period (discussed below), which is typically 5 years.
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Management and Embedded Generation Connection Incentive Scheme (DMEGCIS), is currently in
operation but is considered by the PoC Rewto be ineffectivé’ ¢ KS | 9a/ Q& 5NJI Fi
discussed two improvements that highlight the difficulty in providing a network operator regulated
under a WAPC with an incentive to implement DSP projects that still has benefits for consumers
(AEMC, 2012an one, where a DSP project delivers wider market benefits, the distribution business
would earn a share of those benefitshowever this would apply only to projects that deliver such
benefits, which may be too small to justify implementation. In theewotlthe distribution business

would retain the cape¥ savings due to deferral of capital investment for long enough to justify that
investment (based on a regulated rate of return), with all future savings going to consumers. In this
case, the only benefitdelivered to consumers would be those in excess of what is required to justify
implementation. In addition, this type of caf§-case compensation is not suitable f@SP
independently sourced and implemented by consumers or Byparties, and so hasniited
effectiveness for a wider distributed energy market. Other criticisms of this type of compensation
include:it is an asymmetric upward adjustment in rates that protects the DNSP from sales decreases
due to reduced electricity use, but does not prateastomers from increased collection of revenue

if sales increase above the forecast; it requires expensive and-dimsuming processes to
determine energy program savings; and the process to receive regulatory approval for recovery of
Gt 230 NBOGScprdedtidugYo land Kushler, 2011).

Another option in the PoC Final Repas to have high fixed daily connection charges, however
this was not discussed, presumably because it would reduce the financial viability of both DG and EE
if combined withlower usage charges, and so would be in conflict with Recommendation 16 of the
w S LJ2 Adieivd thie NERPdistribution pricing principles to provide better guidance for setting
efficient and flexible network price structures that support BSP 6! 9 a/ X geHii).MH X LJl
Nevertheless, as discussed in Secbah this is already occurring in Australia and it has even been
proposed that owners of PV systems should have to pay higher fixed charges than customers
without PV.

Another optio/ Ay @2t OSSR SadlofAaKAy3a I aO2YLINBKSyaArgs
not expressly designed to recover lost revenues, can nonetheless mitigate financial attrition and
NEY2@3S RAAAYOSYyi(iA@Sa AT ¢Sttt RSaApeaSRbEefudherda/ I H-
RA&A0dzaaSR Ay GKS wSLE2NI o6dzi Aa &aAYATIN G2 2yS 2
framework that will provide a commercially sound and sustainable basis for making DSP part of the
network planning and investment procg€ 0! 9a/ X HAMHI LI 3AS AQGOd ! fi
appear to be further discussed, it very nicely describes the IRP aiidl dR$€Cussed in Secti@n

Revenue cap regulation

The AEMC PoC Report also discussed the use ofueweap regulation instead of a WAPC.
Under such regulation, if sales are less than expected, tariffs can be increased in the following year
to compensate. The AEMC rejected a revenue cap on the basis that it would reduce the incentive to
set costreflective tariffs, and would provide an incentive to maximise profit by decreasing
expenditure. However, it is unclear why a revenue cap would reduce the incentive to set cost
reflective tariffs since such tariffs should decrease the need for network expenditdreaincrease
0KS ySig2N] 2LISNF G2NR&E LINRPFAGAD {AYAfTFNI&z ySi

“I DMEGCIS is intended to provide incentives to DNSPs to implement efficient non-network alternatives, to
manage the expected demand for standard control services or to efficiently connect embedded generators. Until
recently it was called the Demand Management Incentive Scheme (DMIS).

42 Capital expenditure

“3 National Electricity Rules
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regulations regarding the availability of networks to provide both power quality and reliability of
supply, which should be adequate to ensure sigfit expenditure.

Revenue cap regulation is essentially one of the types of decoupling used in the United States
(RAP, 2011), and inenmark (since 2000), Germany (since 2009), the UK (since 1990) and Spain
(Ropenus et al., 20119nd in fact already apies to the DNSPs Energex and Ergon in Queensland, as
well as to transmission network operators Australime (AEMC, 2012). It has been proposed for
DNSPs in Australia as far back as 208BRAP, 2008), addring the course of this projedty March
2013, the AER announced that it would apply to the next network determinations that are due for
assessmentboth the ACT and NSW. In Australia, the revenue cap may be orXab@pis, meaning,
in this case, that the revenue cap must be adjusted each yeatinftation (according to the
Consumer Price Index) and reduced by any expected efficiency SAyABR, 2013d; 2013e). Most
recently, the Productivity Commission has also changed its view, and now supports revenue caps
over WAPCs (PC, 2013).

The ACT antiSW revenue caps will be applied to all standard control serfices], like the
NE@SydzS OF L) FLIWXASR (G2 ¢b{tazx gAftft AyOfdzRS Iy Y
essentially means thaany over (or under) recovery of network costs in a giwear must be paid
back (or recovered) in the following year (including interest impacts) by adjusting the following
@S NR& YI EAYdzy | t*2ThelABR BoviteB adetylilddSxptamation foravhy it now
prefers a revenue cap over a WAPC, but tiein reasons are that a revenue cap provides better
individual tariff price stability, more efficient cost recovery and better incentives for demand side
management. The AER considers that not only does revenue cap regulation remove the disincentive
for DNSPs to allow DSM, it also providesiacentive - because DNSPs can increase profits by
reducing costs, which creates an incentive for activities that reduce the need for network
augmentation (AER, 2013d).

Thus, under a revenue cap with O&U, a DNSP:
(1) avoids lost revenue due to reduced sales,

(ii) can recover the cost of any DE it undertakes (assuming that it only
undertakes DE because it is cheaper than the cost of augmentation, the cost
of which is covered by the Determination process), and

(iii) can retain the net apital and operating cost savings for the remainder of
the regulatory period.

9.1.2. Ownership and Operation of DE by Network Operators

Australiannetworks are regulated monopolies, and thgiarticipation in other competitive
elements of the electricity supplyhain may result in uncompetitive behaviour, such(agR, 2011,

pS):
- af AYAGAY3 I 00Saa 27 O2YLISGAG2NEA 02 GdKS RA &\
connections ,

4 performance targets or efficiency incentives are typically included to encourage the reduction of energy
demand through improved efficiency of infrastructure and the use of demand side management (C2ES, 2013).

> Standard control services are those distribution services that are central to electricity supply and therefore
relied on by most (if not all) customers. Most distribution services are classified as standard control, reflecting the
integrated nature of an electricity distribution system. Standard control services include network services, most
network augmentations and, in limited circumstances, network extensions. These services encompass
construction, maintenance and repair of the network for existing and new customers (AER, 2013f).

“8 According to Clause 6.18.2(b)(6) of the National Electricity Rules.
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- restricting the quantity and quality of the distribution service provided to competitors
improving the network performance for its affiliated interests,

- sharing commercially sensitive information regarding competitors with its affiliated
interests,

- the way it negotiates and processes connection arrangements with competitors as opposed
to affiliated interests, and

- AKAFOAYy3a O2aia o0SGeSSy GKS NBIdAFGSR | yR dzy NJ
This has significant implications for DE that is deployed‘yyaBties, and is a particular focus of

the AEMC PoC Review, amongst oth&BNC, 201 The above pats can be separated into two
different types ofuncompetitive behaviour:

0] where the DNSP restricts the network access 'bparties competing directly with its
network business, and

(ii) where a DNSP uses the regulated revenue to gain a competitive adeaotey 3°
parties that operate in a competitive market and compete with its network business.

TheDistribution RingFencing Guidelines (DRFGs) developed under the National Electricity Rules
can include provisions dealing with legal separation, accoustpgration, allocation of costs, limits
on the flow of information, and waiver of obligations under the guidelife& S& | AY G2 f A YA
ability of vertically integrated DNSPs to use their market power and favour related businesses to the
detriment of &/ SFTFFTAOASY G Y NJTBUS, &heyofdc@svolly on ther second Lijpi)
dzy O2 YLISGUAGA DS 0SKI @A 2 dzNdp lindtdtelnili MEvertic&l\s integrat@D & 2 y f
5b{ta (2 RAAONAYAYIGS 3FIAyald daAIRNBLWOEYRKEZ SR
completely stop any such discrimination.

The RIID process described in Secti8ri should help address the first type ahcompetitive
behaviourduring network planning processes, because supply side (netawogknentation) and
demand side measures are assessed through a transparent process overseen by an independent
body. Similarly, it should help address the second typeirafompetitive behaviour, especially if
combined with the DRFGdowever, for DE deplogeon a dayto-day basis, additional measures are
required to address the first type oihcompetitive behavioyrand some examples of such measures
are discussed in SectioA and9.3below, as wdlas elsewhere (for example, Dunstan et al., 2011).

The situation is further complicated if a DNSP, or an associated business, wishes to participate
directly in the DE market. In this case, variations of both types of uncompetitive behaviour defined
abovecould occur:

0] where the DNSP restricts the network access dp&rties competing directly with itBE
businessand

(i) where a DNSP uses the regulated revenue to gain a competitive advantage "bver 3
parties that operate in a competitive market and competgh its DE business

Again, in this situation, the DRFGs will help address the second typeahpetitive behaviour,
and the RITD process described in SectiB should help address the first and second types of
uncompettive behaviourduring each regulatory perigaespecially if combined with the DRFGs, but
would be insufficient for the first type of uncompetitive behavidar DE deployed on a déag-day
basis.

One compromise that has been suggested by OG (2012) i®D&Ps could own DE assets that
would then be made available td“®arties (retailers/aggregators etc) to operate on a competitive
basis. This would mean that competition would be introduced both when hardware was purchased
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and during operation. HoweveDE options would be limited to those selected by the DNSP, and
such options could have an unfair advantage over alternatives selecte fyres.

As discussed in Sectiéril, DNSPs currently receive regulated financial supfor DSM through
DMISDMEGCISand Energex has received approval 15 year DSM plan in its most recent
regulatory proposal, which not only covers the expected costs but afmesgex tsecure a portion
of the projected longerm and upstream bend8 for itself. Such financial support could be said to
provide the DNSPs with an unfair advantage agaifispb&@ty DSM suppliers, however it may also
simply enable DSM that would otherwise not have gone ahead. In this redapéries may never
have anopportunity to provide services, if the need is identified internally by the DNSP. While an
assessment of any artompetitive impacts of these particular support mechanisms is beyond the
scope of this project, they do serve to highlight the potential BMSP participation in DE to have
anti-competitive impacts in the current regulatory environment.

It is worth noting thattheF Ay I Yy OA L f NAyYy3a FSyOAy3a RAaAOdzaaSR |
greQs Ay GKIFIG GKSNB Aada y2 NBlregubgd nioKopdly frofayfi S & K
associated DE busine¥swWhere the DNSP is regulated under a revenue cap, any profits from the
associated DE business that are returned to the DNSP would place downward pressure on tariffs
(because the DNSP can't keep thalitidnal income). Of course, some incentive would be needed
for the DEarm to feed it's profits back to the DNSP. In addition to the taxation benefits to the DE
FNYSE 2yS 2LIA2y O2dZ R 06S F2NJ I LISNOSyGr3IsS 2F GK
revenue, meaning they would be allowed to keep them. This could potentially be combined with
some allowance for a percentage of the DE costs to be counted by the DNSP as either opex (and so
increase their expenditure) or capex (and so increase their aggplilasset base), depending on
which was most advantageous to théfiHowever, such proposals at this stage are speculative and
would need to be subject to detailed investigation.

9.2.Design and operation of the distributed energy market

Measures related to thelesign and operation of the distributed energy market itself focus on
establishing an environment where different participants can compete fairly, including new entrant
3" parties?® Again, the following examples are used for illustrative purposes anasfowre on
market structure than on technical aspects.

(vi) That consumers be able to source their electricity from, and sell their DSP to, entities
other than their retailer (portability) (AEMC, 2012a),

(vii)  That anew category of market participant for neeanergyservices be introduced in the
National Electricity Rules to unbundle the sale and supply of electricity fronrenergy
services, such as ancillary servi(@EMC, 2012a)

*" One way ring fencing is used in petroleum resource rent taxes, for example the North Sea Taxation
System where losses from oil and gas production activities can be offset against income external to these
activities but not vice versa (HWU, 2009), as well as for various UK government departments depreciation
budgets eg.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/77769/Pomeroy_GC.pdf and
http://www.visitbritain.org/Images/DCMS%20Funding%20Letter_tcm29-28682.pdf

48 Expenditure under DMIS/DMEGCIS can be claimed as either capex or opex, and of the 22 projects
registered for 2011/12, 1 was claimed as capex, 3 were opex and capex and 18 were opex (AER, 2013d).
Discussions of possible reasons for favouring either capex or opex are discussed in York and Kushler (2011) and
in AEMC (2012).

49 Interestingly, in Europe, a direct relationship has been found between market diversity (the number of
O6supmpsd® in the electricity market), and the | evel of depl
(Ferreira et al., 2011))
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(viii)  That third parties (nowetailers and norregulated network services) be able toopide
energy services to residential and small business consufA&tgIC, 2012a),

(ix) The formalisation of solar access rights, which is important not only for-saked DG,
especially PV, but also for EE technologies such as SWHs and even for lighting and
heating passive solar designed buildings (APVA, 2009),

(x) Simplify and streamline the process for connection of DG to the network,

(xi) Price signals that better reflect the cost of supplying electricitgpacifictimes. While
this would not necessarily benefitVPon residential networkqalthough it could
influence load patterns)it would providea useful price signal for distributed storage
and DSM, as well as PV on commercial networks. This should include DUOS charges for
DG that better reflect their use of énetwork.

9.3. Stimulation of the distributed energy market

Measures that can stimulate the distributed energy market are all those that, once the market
has been established, enhance the operation of all participants (both incumbents and new) and so
drive theuptake of distributed energy technologies. Policy measures to promote distributed energy
can be broadly categorised into:

4. Support mechanisms such as the provision of information and traimimgy are typically
voluntary and are generally the most wideipplemented energy efficiency policy
measures to date.

a. Information on the energy use of appliances, star ratings etc.
b. Information on conducting energy management plans and energy audits
c. Better forecasting of both short and lofigrm demand (AEMC, 2012),

d. Publications of annual maps of network constraints and opportunities for DSP
that could offset network augmentation (EEC, 20°1),

e. Vocational programthat focus ortraining and skills development
f. Capacity building in organisations wishing to participatehi& RITD process
05Q{ |~ HnNnnpo

5. Command and control mechanismsdave delivered some of the greatest successes in
energy efficiency policy, as measured by their impact on energy use. They can reduce
the transaction costs and effort required by individualcd@onmakers to choose
optimal levels of energy use by effectively taking some energy efficiency decisions at the
a20ASGILf tS@St o0ASe® I2PSNYYSyYyid YI1Sa G§KS F
some of the existing market failures in enemgyateddecisionrmaking.
a. Minimum energy performance standards (MEPS)
b. Building standards (BASIX)

6. t NAOS YSOKIyAaYa GKIFG OKI y3Snakerk or difgfedtNE & WLJ
energy options, such as:

a. Emissions Trading Schemes and carbon taxes, that incteaseost of energy
and so increase the viability of DE options.

% For example, see the network constraint maps that can be produced by the Dynamic Avoidable Network
Cost Evaluation (DANCE) model (Langham et al., 2011)
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b. White certificate schemes such as the statesed schemes and the proposed

C.

Energy Savings Initiative (but also including those that target reductions in
demand peaks).

The demand response rakanism recommended by the PoC Report discussed in
Section5.2 (as well as any like it that reward end users for reducing demand
peaks) (AEMC, 2012).































































