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Introduction

Contextof this ResearctReport

ThisReport waspreparedaspart of the project“Researcheviewand advocacyon the fair value
of distributedgeneratiori fundedby EnergyConsumerg\ustralia. Thep r o j a@antwastos
summariseexistingresearchand undertakeadvocacyon the valueof distributedgeneration,
particularlyin relationto the settingof feed-in tariffs for solarcustomersin Australia,with
particularreferenc to reviewprocesseshat were underwayin Queenslandyictoriaand
Tasmania.

Thisreportisintendedfor usemainly by participatingorganisationsind peopleundertaking
detailedadvocacywork. Progressivelrafts of this documentwere alsousedto inform the
preparationof suomissiondo regulatorybodies,in particularfor governmentinitiated reviews
of feedin tariffs in Tasmaniayictoria,SouthAustraliaand Queensland.

Shorterand more accessibledvocacymaterialsinformed by this projecthavebeen made
availablethroughthe projectwebsite andthe SolarCitizensFairPricefor Solarcampaign.

Theprojectincludedinvolvementfrom:
» SolarCitizens
» AlternativeTechnologyAssociation
» AustralianSolarCouncil
» TotalEnvironmentCentre
» CleanEnergyCouncil
» TasmaniarRenewableEnergyAlliance

Much of this report focusseson how the valueof distributed generationcanbe assessednd
rewardedthroughfeed-in tariff arrangementsHoweverthe scopeof the projectis broader
thanthis. We haveattemptedto identify valuesof distributed generationthat are additionalto
thosethat canbe effectivelycompensatedy feed-in tariff arrangemens. We alsodiscussother
mechanismshat existor couldbe developedto recognisethe valueof distributed generation.

Structureof this report

ThesectionPolicycontext(p5) addressesomegeneralissueghat explainthe contextin which
subsequendiscussiorof detailedFiTmethodologytakesplace.

Thesecion Defininga valuein c/kWh (p14) explainshe basison whichwe havederiveda
nationalvaluefor distributed generationof 10-18c/kWh.Note that that this valuerangeis
basedon only someof the benefitsdescribedn more detail in this report.

Thecasestudyon transmissiorcosts(pl8) summarise®ne particularcomponentof our
calculationthat highlightshow the currentmarketrulesfail to fully recognisehe valueof
distributedgeneration.Thisargumentis madein more detail in a separatefact sheetavailable
from the projectwebsite.

ThesectionComponent®f a fair FiT(p19) dealsin turn with eachof the variousfactorsthat
makeup the costof electricityand addressesvhat berefits distributed generationcanbringto
reducingthis cost.Foreachof thesefactorswe providea brief descriptionof what it isandwhat
valuedistributed generationbrings.Thisis followed by more detailedargumentsyelevant
referencesand quotationsfrom previousadvocacymaterials,andin somecasesaddresseshe
mainargumentsthat havebeenusedagainstrecognisinghis factor in settingFiTs.

Not all the benefitsof distributed generationcanor shouldbe recognisedhroughfeed-in tariff
payments. In the sectionOthervaluesof distributedgeneration(p31) we describethese
benefits
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TheAnnotatedBibliography(p34) providesa comprehensivdistingof resourcesusedin this

project.

Glossary
AEMC

AEMO
ARENA
ATA
c/kWh

DER

distributedgeneration

DUo0S
ESC
ESCoSA
FiT

ghg
IPART
LGNC
MOE
NEM
OTTER

pv

TUoS
QCA
QPC

AustralianEnergyMarket Commission
AustralianEnergyMarket Operator
AustralianRenewablé€Enegy Agency
Alternative TechnologyAssociation

Centsper kilowatt hour, the measureusedto setthe price chargedfor
the energycomponentof electricity bills (asdistinct from the fixed
chargesor demandbasedcharge$. Wholesaleenergymarketprices
are generallyquotedin $/MWh. $100/MWh=10c/kWh.

DistributedEnergyResourcedJsedto describea rangeof resources
spreadthroughoutthe electricitynetwork. Includesstorage(batteries)
aswell asdemandmanagemensystemsanddistributed generation
suchassolarpv.

Thisrefersto electricitygenerationconnectedto the distribution
network (rather than largepower stationswhich are connectedto the
transmissiometwork). Solarpv is by far the mostcommonform of
distributedgenerationin Australiabut other formsincludesmallwind
andgasco-generationwhichis usedin commercialandindustrial
settings.

DistributionUseof System
Essentiabervices€Commissior{Vidoria)
EssentiaBervicesCommissiorof SouthAustralia
Feedin tariff

greenhouseayases

TheNSWIndependentPricingand RegulatoryTribunal
LocalGenerationNetwork CreditsSee{AEM20153
Merit order effect (seepage28)
NationalElectricityMarket

Officeof the Tasmaniareconomidregulator

Photovoltaic-technologyfor directly convertingsunlightto electricity
(ratherthan heatinghot water, or in largerinstallations generating
steamto drive turbines).

TransmissiomJseof System
QueenslandCompetitionAuthority

QueenslandProductivityCommission
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Policy context

Mechanismdor supportingdistributed generation

Feedin tariffs are the simplestandbestknownmechanisnfor supportingdistributed
renewableenergygeneration,but there are other waysthat are increasinglybeingexploredto
better reflect the different benefitsof distributed generation.

In this secion we explainsomeexistingand proposedmechanismsndlook at their advantages
anddisadvantagevertime it islikelythat someof the more marketbasedmechanismswill
providealternativesto regulatedfeed-in tariffs.

Feedin tariffs

Feedin tariffs (FiTs)are a price paidto solarownersfor energyfed backinto the grid. In some
statesFiTsare setat the statelevelandall retailersrequiredto paythemto customers

( “r eghi &lsdathdrstatestheyareleft to retailersto decidehow muchto offer solar
owners( “ r e F ia T tgpkallywith regulatorsclaimingthat competitionwill ensurethat solar
ownersare offered afair price.

Grossvsnet feed-in tariffs. Most FiTan Australiaare paidfor just the surplusenergyfed into
the grid—thisissometimecalleda“ n &eedint a r Theberefitof energygeneratedand
usedon the premisessthe savingon purchasecdenergy.

In someplacesa paymentis madefor all electricitygeneratedby solarpanelswhetherit isused
onthe premisesor exportedto the grid(a“ g r feestimt a r iCoénsuimegrarethen charged
for all the electricitythey use,whetherthey generatedit themselvesor boughtit from the grid,
sothey areonly better off if the grossFiTis higherthan the costof purchasecklectricity.One
argumentin favourof grossFiTdsthat they better reflect someof the benefits,for examplein
reducingCQ emissions.Adisadvantag®f agrossFiTisthat it doesnot encourageownersto
usethe energythey generateat the time it isgenerated.

Timeand location specificFiTs

Oneof the argumentsagainstFiTsis that they do not reflectthe fact that, for retailersand
networks,the valueof energyfed backinto the gridis highlydependenton both the time and
location. TheEssentiaBervicesCommissiorin Victoriainvestigatedtheseissuesn detail and
recommendedhat FiTsshouldbe basedon both the time of day(to reflectvaryingwholesale
electiicity prices)andlocation(to reflect greaterline lossesn remoter partsof the state).

Implementingtime-basedFiTsrequirescommunicatingsmartmetersthat recordandreport
import andexportof energyin half hour intervals.Victoriais the only Australianjurisdictionin
whichthisinfrastructureis widelyimplemented,althoughit is currentlybeingrolled out in other
stateson anincrementalbasis.

Locationbasedpaymentsare discussedurther on page12 andthe role of distributed
generationin reducinginvestmentat particularlocationsin the networkis discussean pages
24and?25.

REC$STCs)

Aspartof Au s t rRerewablé&EsergyTarget(RET)egislation, solarownersare entitled to
createandsell* S meedhmologyc e r t i {STCdhat reflectthe first 15 yearsanticipated
renewableenergygenerationfrom their systemsSTCsaretypicallysignedoverto the solar
installationcompanyand usedto reducethe up-front costof the system FromJanuary2017
STCseduceto 14 yearsoutput andwill be progressivelyeducedbyoney e aautpuseach
yearuntil they are completelyphasedout by 2030.
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Network support payments

Distributedgenerationhasa high valuewhenit canreducethe demandon distribution
networksat timesthey are runningat closeto capacity Additionallocalgeneration(or demand
reduction)canpotentially avoidthe needfor multi-million dollarupgradedo the network.
Currentregulatory arrangementsllow network operatorsto offer n e t supporkp ay ment s”
asaway of avoidingor postponingcostlynetwork upgradesThesepaymentsare likely to
becomeaviableadditionalfinancialbenefit of distributed generationin specificlocationsdueto
the adventof battery systemsand smartsoftwarethat cancontrolwhenlocallystoredenergyis
fed backinto the grid. While thesepaymentshavethe potential to be quite high (around
$1/kWh),the fact that they will only be paidat limited timesand specificlocationsmeanthat
they are likelyto be a usefulsupplementanfinancialbenefit for somedistributed generation
systemsyather than the mainjustificationfor installingthem.

Paymentsbasedon wholesalemarket prices

Inthe NEM,wholesaleelectricity pricesare seteveryhalf hour and canvarywidely from a few
centsakWhto a (very occasionalinaximumof $14kWh. Regulated-iTsare typicallybasedon
annualaveragewholesaleprices. Payingdistributedgeneratorsfor exportedenergythat reflect
wholesalemarket pricesat the time of exportwould potentially provide benefitsto solar
owners,particularlywhen highwholesalepricesmatchtimes of peaksolarproductionasis
often the casein heatwaves.Thiscanalsobenefit retailersif they canbuy energyfrom their
customermore cheaplythan from the wholesalemarket. Thesearrangementworksparticularly
well if solaris combinedwith storageallowingenergyto be fed into the grid at time of
maximumvalue.Thisis the basisof the GridCredits10@roductoffered by retailer Diamond
Energyin conjunctionwith softwarecontrol systemssuppliedby RepositPower.

Formore informationon time-basedFiTsseethe sectionon wholesaleenergy(pl9).

Smallgenerationaggregation

Ratherthan sellenergybackto their retailer, smallgeneratorshavethe theoreticalpossibilityof
sellingtheir surpluspower directly on the wholesalemarket Abusinessalleda“ s ma | |
generationa g g r e gaapoa elettricityboughtfrom individualgeneratorsandsellit on the
wholesalemarket. Aswith other optionsdescribedabove,this option requiressmartmetering
infrastructureandis more viableif battery systemsallow control of the time of export.

Network rule changes

Currentelectricitymarketstructuresdo not rewardthe factthat distributed generationmakes
lessuseof the transmissiorand distribution networksthan centralisedpower stations.Various
rule changeshavebeenproposedto addresshis disadvantage. In particulararule change
promotedby the TotalEnvironmentCentre the Cityof Sydneyandthe PropertyCouncilof
Australiaproposes’ L o @eadrationNetworkC r e d(see{AEMC015a}
{OakleyGreenwood2015}and{Byrne2015}).Thesewould be paymentsfrom distribution
networksto ownersof distributed generatorsthat reflect the longterm benefit of reduced
network investment.The AEMQdecidednot to implementthis rule change.

Rue changeprocessesre complexandincumbentbusinessesanlobby effectivelyagainst
changesEvensuccessfuthangesantake yearsto comeinto effect.
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Why FiTsshouldbe regulated

Whatisit?

Shouldfeed-in tariffs be setby regulatorsrather than beingleft to the marketandsetby
individualretailers?

Casdor regulation

Minimum feedtin tariffs shouldbe set by regulatorsto ensureall benefitsare recognisedandall
solarownersaretreated equitably.

Settingof regulatedminimum FiTsn Australiahasalwaysbeena state responsibility.
Thecurrentsituationin the NEMstatesis that:

1 regulaed minimumtariffs are setin Victoria, TasmaniandregionalQIld,

9 thereisnoregulatedFiTsetin SA(asof 1 January2017),NSWACTand SEQId

1 in NSW|PARBetsarecommendedenchmarkwith retailersfree to paybelowor
abovethe rangesuggested.

In areaswherearegulatedminimumFiTis not set, governmentsandregulatorsargue that, in a
competitiveretail market, retailerswill offer an attractive FiTto enticecustomers.

Thereare severalproblemswith this argument:

1 Manyof the benefitsdo not accrueto retailers,but to networks,societyandthe
environmentsoretailershaveno incentiveto rewardthem.

1 Retailelectricityofferingsare socomplexthat it is difficult for consumerdo assess
whichoffer is bestfor them andthe FiTrate paidis only one smallpart of this
consideration.

9 Verticallyintegratedbusinessegie that are both generatorsandretailers g¢ mai | er s ” )
haveavestedinterestin discouraginglecentralisedyeneration {ATA2013p4}

Researclby the TotalEnvironmentCentre{TEQ015}showedthat there are a variety of waysin
whichretailersdiscriminateagainstsolarcustomerswith the resultthat solarcustomerscan
pay hundredsof dollar per yearmore than non-solarcustomersfor purchasinghe same
amountof electricityfrom the sameretailer. Thisdiscriminationcanbe far more significantthan
the amountreceivedasafeed-in tariff.

AregulatedminimumFiTshouldbe setin in all jurisdictionsbecause:

1 Distributedgenerationhasreal valueto retailersbut without aregulatedFiTretailers
will pocketthis benefit rather than rewardhouseholdghat exportsolarenergy.

9 Distributedgenerationat times of peakdemanddrivesdown wholesaleenergyprices
whichbenefitsall consumers.

1 Thereare socialandenvironmentalvaluesthat are reasonablyconsistentacrossall
locationsanda FiTisthe most practicalway of recognisig thesevalues.

G ¢ MNBw South Wales approachof not regulating minimum feed in tariffs paymentsto
customershas failed. Not one electricity retailer is paying the amount that IPARThas
determinedis the financialgainto StandardNB (i | XGEQMLEed ¢

The current situation & Adémonstrablyunfair and unjust, given the market failures which
comprisedisproportionatepower relationshipsbasedon massiveinformation & 8 YY S (i NB ¢
{ASC2015p3}
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a !classicexample of the NEM preventing benefits from being realisedis the fact that
distributed solar cannot trade directly into the wholesalemarket ¢ thereby preventingthe
monetisation(to the solar proponent)of merit order wholesaleprice reductionsthat occur
from reduceddemandon supplyside generatorsat times of peakdemand.FiTsredressthis
situationby offering part of the wholesalepricesavingsbackto solar2 ¢ y* S PABA0L2p4}

& { LIS O AATAvdUld likedto draw attention to the phrase & dahdbrequire market

participants to provide payment for that export which is at least to the value of that

Sy S NHraeptwpabefrdm / h | D&idnal principlesindicatesthat underno circumstance
could the paymentfor solar energybe zerowhen it is clear that the exportedenergyhas
valueto the energymar] S §APA2012p11}

Alternative approachego settinga FiT

Whatisit?
What methodologyshouldbe useto seta FiT?

Inthis projectwe haveadoptedthe approachof lookingin turn at avariety of factorsand
componentghat mightgointo makingup a FiT. Thisisa commonapproachfrom both
regulatorsandresearchershoweverit is not the only way a FiTcouldbe determined.
Distributedrenewableenergygenerationhasmanyeconomic social,industrydevelopmentand
environmentalbenefits.Not all of thesecanreadilybe translatedto a cents/kWhfigure,and
evenwhenthey can,thisinvolvesalargenumberof assumptionsothe final resultsare not as
objectiveasthe plethoraof acronymsthe arcaneeconomidanguageand mathematical
formulasmight sugges

Problemshavebeencreatedin the pastthroughlegislatedriTsat figuresashighas60c/kWh
whichhaveprovedunsustainableandhavecreatedperverseincentives Howeverevenin these
casesve would arguethat the problemwasnot somuchthe highrate asthe long periodsfor
whichthey were lockedin andthe failure to reviewthe arrangementsassolarpaneland
installationpricesdroppedandtake-up boomed.

Settinga FiTinvolvesthe difficult taskof assessinghe valueof the multiple benefitsof
digributed generationandworkinghow to passthis onto solarownersasanincentiveto install
solarsothat thesebenefitsare achieved.Thisneedsto be donein awaythat doesnot place
undueburdenon other customersof the electricity system Anadditionalrequirementis the
needfor somestabilityin the FiTsothat prospectivesolarpurchasergcanestimatethe financial
paybackirom their investment.Thesedecisionsneedto be madein a contextwhere both the
costandthe nature of availabletechnolagyis changingapidly. Governmentshavetraditionally
not handledthesedecisionsskilfullywith the resultthat the industryis constantlygoingthrough
boomandbustcycles. Forexample In Tasmaniathe changefrom a 1:1 FiTto the current
arrangementresultedin halvingthe sizeof the industry,with an estimatelossof over 200jobs".

Thereductionistapproachof settingthe FiTbasedonly on identified componentbenefitsthat
canbe quantifiedresultsin a figure that doesnot recognisethe full rangeof benefitsfrom
distributedrenewableenergygeneration.

! http:/ftasrenew.org.au/boombust/accessed. Mar 2016.
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Alternativemethodologiedor settinga FiTrate mightinclude:

9 Startingat the retail rate and deductingcomponents. Thiseffectivelyreverseghe onus
of proof and suggestghat retailersand regulatorsshouldmakethe casefor why
exportedenergyisworth lessthan energyboughtat the samelocation.

9 Settingthe FiTto matchthe lowestdiscounttariff usedby the customer.Thishasthe
advantageof beingbelowthe averageretail price,automaticallyfollowingtariff changes
and providingan easilyunderstoodequity betweenenergypurchasedand soldby the
solarowner.

Asan exampleof the secondapproach,Tasmaniamomesticusersbuy energyat two tariffs, 26¢
for light and powerand 15.7c for heatingand hot water. Thereis along standingproblent that
solarownersin Tasmaniaisingboth thesetariffs do not getthe full valueof their solar
generationbecauset offsetsonly their light and power usage Settingthe FiTat 15.7c insteadof
6.7c would solvethis problemwithout requiringexpensivaneter changesForsolarownerson
atime of usetariff, the FiTcouldbe setat the off-peakrate.

Basisfor setting a FiTincludingfairness

What isit?

What shouldbe takeninto accountin settinga FiT?

Casefor

Feedin tariffs shouldreflect the longterm benefitsto the electricity systemandthe wider social
andenvironmentalbenefitsof distributedrenewable energy generation.

TheCOAQNationalPrincipledor FiTsstatethat:

G X Y I Nahrt®ipants should provide payment for exported electricity which reflects the

valueof that energyin the relevantelectricitymarketand the relevantelectricity network it

feeds in to, taking into account the time of day during which energy is SE LJ2 NIi SR ® ¢
{COAR013p1}

In practice,regulatorswho set FiTgakeinto accountonly the coststhat canbe avoidedby
retailers,rather than the broaderbenefitsto the electricitynetworksasstatedin the COAG
principles.No Australianregulatorsto date havetaken into accounthealthandenvironmental
benefitsof distributedrenewable energy in settinga FiT.Howeverthis will changefrom July
2017whenthe regulatedFiTin Victoriawill take into accountthe * s ovalueaflc a r Kseen ’
subsequentectionsfor a discussiorof healthand environmentalbenefits.)

Many regulatorsclaimtheir methodologyisbasedona‘ f andreasonables a | far eXported
energy.In mostcasedairnessis not defined.

TheQPdssuedPape{QPR015bp10-12} doeshavea gooddiscussiorof aspectsof fairness.

Thesolarindustryin Australiahasbeencharacterisedy repeatedboom andbust cyclescaused
by suddenchangesn governmentpolicy. Thesecyclesmakeit difficult for the solarsalesand
installationindustriesto maintaina skilledworkforcedeliveringa quality product.

We believethe definition of fairnessusedin setting FiTsshouldinclude:

9 fair treatment of peoplewho havealreadyinvestedin solarpv

% Seehttp://tasrenew.org.au/meteringfor details.Accesse@7 Apr2016.
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9 asmuchcertaintyaspossiblefor peopleandbusinessesnakingfuture investment
decisions

9 avoidingsuddenchangesn policywhichunderminethe growth of a solarindustrythat
isableto delivera quality productto the public.

& C Sis Rriffs should be based on the systemwide economic benefits of distributed
generationand storage and not merely the financial benefitsthat may be enjoyedby an
electricity retailer. The Essential ServicesCommission(ESC,2013b) has outlined the
limitations of basinga feedin tariff on the financial benefits enjoyedby electicity retails,
statingthat,

W h irBitation of this approachis that it is contingenton the structure of financial
settlementsin the wholesaleelectricity pool and of transactionsbetweenretailers and
distributorsor other input & dzLJLJt the StN@Ewe of transactionsbetweenretailersand
distributors may not yet fully reflect principles establishedor proposedby relevant
regulatory agencies For example,the AustralianEnergyMarket Commissiorhas stated
that there remain shortcomingsin the existng arrangementsrelating to passingon
avoidedTransmissiotseof-Systenchargesto embeddedyeneratorsunderthe National
Electricity Rules. The Productivity Commissionhas recommended changes to the
arrangementsby which embeddedgeneratorsare reimbursd by network businesses$or
savingsn networkO 2 & 4{GE@013hp3}

Definition of eligible systems

Whatisit?

Whichdistributedrenewableenergyprojects(sizeandtechnology)shouldbe eligiblefor a
regulatedFiT?

Caseor

Feedin tariffs shouldbe availablefor all renewableenergygenerationup to 100kW connected
to the distribution network.

Whichsystemsare eligiblefor aregulatedFiTis setat the state level. Eligiblesystemsizesvary
enormously 5kWin regionalQueenslandito 100kW in Victoria.

Inthe daysof premiumFiTshere wasa casefor limiting the sizeof eligiblesystemsOncethe
FiTis calculatedto reflectthe benefit of the energyexportedthere is no logicalreasonto seta
low limit on the size.Somecut-off point betweeneligibility for a FiTand generatorsthat fall
within the NEMrulesis necessaryGiventhat eligibility for REC$or solarprojectsis cappedat
100kW it would be logicalto usethe samelevelfor FiTeligibility.

Largerembeddedgeneratorscancauseproblemsfor network operationin somelocationsbut
the logicalmechanisnfor addressinghis is at the connectionagreementstagewith the
distribution company not by a blanketlimit on the sizeof eligiblesystems.

If the FiTmethodologyincludesconsiderationof healthand environmentalbenefits, it would be
logicalthat only renewableenergysourcegwind, solar,hydro) shouldbe eligiblerather than
other embeddedgenerators(eggasco-generation).

® hitps://Iwww.dews.qld.gov.au/electricity/solar/installing/benefits/regionatcesse®4 Feb2016but
increasedo 30 kW from mid 2017see{QldGov2016b}
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Eligibilityshauld be for anyembeddedgeneratorconnectedto the distribution network (rather
than the transmissiometwork).

References

& Xhe fair and reasonabldeed-n tariff shouldapplyto projectsof up to 100kW capacityto
support commercial,community and on-farm projects who are otherwise unable to sell
energyfor a reasonablepriceon the energymarketdueto the manybarriersto entry for such
systems.Asthere is no net costto other consumerdor a fair and reasonableFiT there is
absolutely no impact on other consumersin raising the FiT eligibility to 100 1 2 ®¢
{SSTAT2013ap3}

a Lthg daysof incentivebased,1:1 feedin tariffs it wasreasonableo placean upperlimit on
the capacityof eligible systemsHowever,now that Tasmaniarfeedin tariffs are basedon
the wholesaleprice of electricity there is no economicrationale for capping eligibility at
severalkW. In Victoria,for examplethe 8 centper kWh feedin tariff is availableto systems
with a capacityupto 1001 2 ¢GEQ013hp5}

Counterarguments

G/ dza G mveSingm large systemsare better placedto negotiate a favourableoutcome
with a retailer and shouldnot needto be protectedby the regulatedFiTWa I ¥ Sihais
providedto smallO dza (i 2 YTadGhRD£3cp20}

Thishasnot provedto be that case Evenprojectsup to 500kW connectedto the distribution
network are offered only wholesaleenergypriceswhich are lower than the regulatedFiT.

Crosssubsidyarguments

Whatisit?

Arefeedn tariffs a crosssubsidyfrom poorer customerso wealthiercustomers?

Caseor

Althoughthe claimis often madethat solarcustomersare wealthyand are crosssubsdisedby
poorer non-solarcustomersthis is not supportedby any statisticalanalysiswhenSAPower
Networkstried to imposean additionalchargeon solarowner the AustralianEnergyRegulator
foundthat solarand non-solarhouseholdsdid not havesubstantially dissimilampatternsof
consumption.

& 2 Havecomparedthe uptake of solar pv in Tasmaniawith householdncomeat the local
governmentarea (LGA)level using figures suppliedby Aurora and the ABSstatistics on
householdincome (ABSH n m HherX is no significantcorrelation betweenincomeand the
uptake of solar pv, if anythingthe trend line is slightly downwards(ie wealthier areasare
slightlylesslikelyto installsolarpw) §&STAT2013ap4}

a ¢ Ras@aniaranalysisconfirmsnationalfigures with similarfindingsconductedoy the REC
Agents Association:0A broad range of communitieshave accessedsolar under the RET
schemeand the X figuresexplodethe myth that the RETis supportingmetropolitan middle
classwelfareg (quotedin Parkinsor2Om H §SBEATA013ap5}

G/ 2 y ioNabphilEr belief, the rapid uptake of rooftop solar has not beenlimited to urban
greenies(see Figure 13). In fact, uptake (definedin this instance as the percentageof

dwellings with rooftop solar installed) has been much higher outside urban I NS I & @ ¢

{Eadie2013p35}
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G ¢ Kléctricitynetworkis a publicgood which providesbenefitsto all usersin excesf the
costof usingit. X

Total avoidanceof W O NaRdicaabktiRerihdividualcustomerss an unobtainablegoal, and

is not appliedin any other area of electricity pricing. For examplethere has neverbeenany
serioussuggestiorthat customersin remote or hard to servicelocationsshouldpay the full

costof havingaccesdgo the grid. Yetthe costdifferencebetweenservicingthesecustomers
and customersin urban locationsis far greater than any differencebetweenthe network
costsretrievedfrom solarandnon-solarO dza ( 2 YTRENEDIBAP6}

Theargumentthat solarcustomersasa classcostnetworksmore than non-solarcustomersvas
testedwhen SAPowerNetworks(SAPNproposeda $100/yearadditionalchargefor solar
customers.TheAERoundthat:

& 2 &re not satisfiedthat SAPowerNetworkshas demonstratedthat pv and non-pv retail
customershavesufficientlydissimilarload profiles.A pv specifictariff of the type proposedby
SAPowerNetworkswould therefore constitutelessfavourabletreatment of retail customers

with micro-generation facilities in contravention of claug ¢ ®mMmy ®n Qloted mL P &€
{Orme2015}

Locationbasedpayments

Within the NEMthe principleof* p o sdtampper i @ppliegthisis,that customerpaythe
samefor their electricitywhereverthey are located. Thereare goodsocialjusticeand efficiency
reasondor this but it is at oddswith the principleof* ¢ o € f | e that aperatesirymany
other aspectof electricitypricing.

Thecostof providingelectricityvariesenormouslydependingon location. Customersn remote
or spaselypopulatedlocationsare muchmore expensiveo servicethat thosein densely
populatedurbanareasbecause:

1 networkinfrastructureis more expensiveper customer,and
1 losesincreasewith distancefrom the energysource.

In addition,when partsof the network are at closeto capacity the incrementalcostof meeting
new loadcanbe veryhighif it requiresnew linesor transformers.Conversehlanythingwhich
reducesdemandin theselocationscansaveconsiderableexpenditue.

Thevaryingvalueof distributed generationbasedon network costsis addressedn the sections
on reducedor avoidedtransmissioranddistribution costs.

TheEssentiaBervicesCommissiornin Victoriarecentlyrecommendedhat future FiTsshouldbe
adjustedto reflectdifferent line lossedn different locations.Theyrecommenced assuminga
line lossof 5%for Melbourne,GeelongandeasternVictoriaand 13%for westernandnorthern
Victoria.{ESQ@016c¢,p56}. TheVictorianGovernmenthasrejectedthe recommendatiorfor a
locationbasedFiTcomponentasit would“ u n dcaniplcatethe FiTs ¢ h e {vieGo\2016}

References

G ¢ RSAalsoestimateda range|for afair and reasonableFiT]of between7.064c/kWhand
14.053c/kWh for other areascoveredby Ergon9 y S Ndis#ilsution network reflectingthe
differentiallossfactorsapplyingacrosshe a @ I {iICH TE&R2013a}
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Theimpact of new tariff structureson distributed generation

Throwhoutthe NationalElectricityMarket, tariffs (the way electricitybills are calculated)are
beingchangedThetheoryisthat if tariffsaremore* ¢ 0 € f | eansumerwill be
motivatedto usethe network more efficiently and costswill be constraned. Newtariffs will
tend to havehigherfixed chargesandlower consumptionchargesThiswill discourageenergy
conservatiorand makeexportedsolarenergylessvaluable Thereis alsoatrend to time-of-use
tariffs and demandbasedtariffs (a chargebasedon peakconsumptionduringabilling period).
Thesetariff structurescanalsoreducethe valueof exportedsolarenergy,but potentially
increasethe financialbenefit of systemghat combinesolarwith localstorage.Storedenergy
canusedto avoidpurchasingenergyat peakpricetimes (on atime of usetariff) or reducea

c u s t opeakdemand(onademandbasedtariff).

Theimpactof tariff changess further complicatedby the factthat* c¢ oeflectivet ar ard f s’
beingintroducedinto the network tariffs that network businesseshargeretailersin orderto
recoupthe costof runningnetworks.Retailerghen settariffs they chargeto customersto cover

all their costs,includingthe network tariffs they pay network operators.Typicallyretail tariffs
matchthe structure of underlyingnetwork tariffs (for examplethe balancebetweenfixed and
variablechargesandthe times of the dayandweekthat time of usebandsoperate).However
retailershaveadditionalcoststo recoupincludingenergycharges.Decisionsbout recouping
energychargesandother discounts chargesand conditionsintroduced for marketingreasons
canmeanthat tariffs that customerare offered candilute the intention of network tariffs.
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Defining a value in c/kWh

Theaim of this projectwasto identify and describethe variousvaluesof distributed generation.
Asdescribedon p5, there are variouswaysin whichthe valueof distributed generationcanbe
recognisedand monetised.A premiumor regulatedminimumfeed-in tariff (alongwith STCs)
hastraditionally beenthe mainmechanisnfor supportingsolarpv. Howeverother mechanism
will becomeincreasinglysignificantin the future asaresultof:

91 theincreasingushfor’ ¢ o £ f | datiffsi v e’

1 advancedmetering,smartercontrol softwareand storagemakingit more practicalto
makepaymentsthat reflect the time-varyingvalueof energyandlocalnetwork
conditions.

Despie thesefactorsthere is a naturaldesireto seekto answerthe question' w hisa t
distributedgenerationw o r with ananswerin centsper kilowatt hour. In recognitionof this,
we havedevelopeda nationalfact sheetwhichseekso answerthis question(aswell as
describesomeof the benefitsof distributedgenerationthat are lessreadilyquantified).

Definingthe componentsof electricity costs

In orderto deriveavaluefor distributedgenerationbasedon the variousbenefitsit was
necessaryo make assumptionsboutthe proportion of residentialelectricity bills that
contributesto variouselementsof the valuechain(wholesaleenergy transmissiongdistribution,
retailingand environmentalandregulatorycosts).

Themaindatasourcewe usedwasthe AEMC2015Residatial ElectricityPriceTrends
{AEMQ015d}whichprovidesa breakdownof costcomponentsby state and nationally.

Detailsof the methodologyandthe actualcalculationsare containedin the documentNEM
residentialsupplychaincostcomponentsavailablefrom the projectwebsite

In reducingall the manyvariablesof a residentialelectricitybill to a singlec/kWhfigurethere
are necessarilya lot of assumptionsThesourcedocumentshavedetailedmethodology
sections.Themainpointsto be awareof are:

* Residentiabillsare basedon the mostcommonhouseholdtype (usually2 people,no
swimmingpool) and not averageof all consumers.

» Fixedchargesareincorporatedinto the ¢/kWh figure. Thismethodologywasusedby
AEMdn accordancewith terms of referenceprovidedby the COAGeergyCouncil(see
AEMQ015dp224)

» Asaresultthe derivedc/kWhfiguresare unlikelyto beara closerelationshipto the
consumptiontariffs in c/kWh for that jurisdiction.
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NEMsupplychaincomponentsof residential electricity bills

% of most common retail bill

SA Qld NSW Vic ACT Tas NEM
Generation 13.8% 12.6% 20.7% 17.6% 254% 24.0% 17.7%
Transmission 8.6% 8.5% 5.8% 49% 11.0% 15.0% 6.3%
Distribution 42.3% 49.2% 37.9% 37.8% 31.2% 44.0% 40.8%
Retail 24.3% 221% 305% 335% 21.1% 17.0% 29.0%
Environmental 11.1% 7.7% 5.0% 6.2% 11.4% 0.0% 6.2%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
c¢/kWh for most common retail bill
31.77 27.04 28.39 31.62 20.08 21.29 28.72
Allocation of ¢/kWh for most common retail bill
SA Qld NSW Vic ACT Tas NEM
Generation 4.38 341 5.87 5.57 5.09 511 5.08
Transmission 2.73 2.29 1.66 1.55 2.20 3.19 1.80
Distribution 13.43 13.30 10.77 11.95 6.26 9.37 11.73
Retail 7.71 5.96 8.66  10.59 4.25 3.62 8.32
Environmental 3.52 2.08 1.43 1.96 2.28 0.00 1.79
31.77 27.04 28.39 31.62 20.08 21.29 28.72
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Infographic¢ What is rooftop solarreally worth

WHAT IS ROOFTOP

Qur calculation of valus rangs

Wholesale price of electricity
Energy generation is often the 5_1c - G_'lc

r only value recognised in setting per kWh per kWh
(min.) (max.)

a value for rocftop solar.

‘Wholesale

energy costs

Qur calculation of value

Avoided transmission costs
Rooftop solar does not use -l_BC

the transmission network which per kWh
is 6.3% of energy costs.

Our calculation of value range

Network
savings

Reduced distribution costs

Rooftop solar could avoid Oc - 5.9(:

P . . . er kWh er kWh
0-50% of distribution costs. p(min_} p<max_}

Our calculation of value range

lll Reduced CO2 emissions
- Based on a carbon price 24c - 3-1c
- of $24-331/tonne per kWh per kWh
f $324-%31/tonne. (min.) {max.)

Our caleulation of value

Benefits to society

and the environment

Health benefits

When rooftop solar displaces coal fired 1.3(:
per kWh

electricity the health benefits add up.

TOTAL VALUE

The benefits local solar brings to the electricity
system could be shared between solar owners
and all other electricity consumers

Motes: Bassd on naticnal typical cost of 28.7¢/kWh. For assumptions and calculations see solarcitizens.org.au/fairprice

Assumptionsbehind componentvalues

In the nationalfact sheet,the followingassumptionsare madeaboutthe valueof distributed
generationin orderto derivea c/kWhvaluebasedon the abovepricesand components For
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someitemswe specifyarangeof valuesfor componentsto recogniseboth uncertaintyabout
the valueandits variabilityin particularsituations.

Wholesalevalue of energy. We usethe averagenational20142015wholesalevalueof 5.1cfor
the bottom of the range.We add 20%for the top of the rangeasan estimateof the
additionalvaluebecausesolarexportsare typicallyat timeswhenwholesaleenergy
pricesare higherthan average(seepl9) andin recognitionof the merit order effect
(seep28). Theseestimatesare quite conservative\Wholesalepriceshaveincreased
significantlysince20142015and are projectedto continuerising.Forexamplethe
VictorianES@rojectsan averagewholesaleprice of 7.7cfor 2017-2018{ESQ@017a}

Avoidedtransmissioncosts We countthe total costof transmissiorasan avoidedcost.See
pagesl8 and 22 for discussiorof thisissue.

Reduceddistribution costs Thevalueof solarpv in reducingcostsfor network operatorsis
highlydependenton time andlocation,aswell asthe capacityandassetlife cycleof
localdistribution infrastructure. Thebottom of the rangeassumeso savingsthe top of
the rangeassumedocalsolaravoids usingthe highvoltageand subtransmissiorparts
of the distribution network, whichaccountfor over 50%o0f costs.

ReducedCQ emissions Seepage26 for the basisof thisrangeof values.
Health benefits: Seepage29 for the basisof this value

Thefollowing valueswere not includedin the abovecalculationto simplifythe presentaton and
becauseheywould havearelativelysmallimpacton the result:

» Allowancefor avoidedtransmissioranddistribution losseqseepages?1 and21)
* AvoidedNEMfees(seepage22)

Theabovecalculationsalsodo not makeanyallowancefor the possibilityof localgenerationto
avoidretailingcostswhichmakeup overa quarter of the typicalresidentialelectricity bill
nationally(seepage4).
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Case study T transmission costs

While transmissiorcostsconstitute only 6.3%of a typicalresidentialelectricitybill, they provide
aparticularlyusefulopportunity to exploreand discusssomeof the methodologicalssues
aroundvaluingdistributedgeneration.Forthis reasonwe haveproduceda separatefact sheet
on thistopic whichis availablefrom the projectwebsite

Transmissiorchargesare leviedon all the electricityused,but a smallbut increasingoroportion
of electricityconsumedcomesfrom localgeneration(mainlyhouseholdsolar)whichmakesno
useof the transmissiometwork.

We arguethat customersshouldnot paytransmissiorcostsfor the proportion of their energy
that is sourcedocally.

The traditional electricity Locally generated electricity
transmission network. from rooftop solar panels.
Needs hundreds of kilometres of Doesn’t use transmission
transmission towers and a vast towers and makes less
network of poles and wires. use of poles and wires.

Oneway of implementingthis would be that the transmissiorcomponentof network tariffs
paid by retailerscouldbe basedon the amountof electricitythey buy from generators
connectedto the transmissiometwork. (Currentlythe chargeis basedon the total amountof
electricitythey sell.) Thiswould be analogougo the fact that retailerspay NEMfeesbasedon
the amountof electricitythey buy from the NEMrather thanthe amountthey sell It isan
acceptedpart of the FiTmethodologyusedby Australianregulatorsthat they recognisesavings
to retailersfrom distributed generation

Thebenefitswould be:
1 Solarownerswould receivea higherpricefor their exportedenergy.

91 Inthe longerterm, costswould be reducedfor all consumersecausea lower cost
method of supplyingenergywould be supported.

Networkoperatorsandregulatorswill arguethat becausenetworksreceivearegulatedreturn
on their investment,recognisingavoidedtransmissiorcostsfor distributedgenerationwould
simplyincreasecostsfor other consumers.

Whilethis istrue with existingregulatoryarrangementsit highlightsthe problemof these
arrangementsvhichencouragenetworksto investin networkinfrastructure,rather than seek
out more efficientwaysof meetingthe energydemand.

Inthe fact sheeton transmissiorchargewe arguethat changinghe rulessothat consumersio
not paytransmissiorchargedor locallygeneratedenergywould be one smallsteptowardsa
fairer andmore costeffectiveelectricity system.Thiswould providea range of benefitsthat
comefrom movingto a more decentralisecenergysystemevenunderexistingregulatory
arrangements.
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Components of afair FIT

In this sectionwe considerin turn the variousfactorswhichare often consideredn settinga FiT
by regultors,researcher@ndadvocates.

Avoidedwholesalepurchaseof energyby retailers

What isit?

Thewholesalevalueof the energyfed backinto the grid.

Casdor includingin FiT

Solarexportsare worth more than the averagewholesaleprice of electricitybecausehey are
typicallyfed in duringtimeswhenwholesaleenergypricesare higherthan average The
wholesaleprice usedasa basisfor FiTcalculationsshouldreflectthe averagevalueof energyat
the time it isexported.

Fedin energyreducesthe amountof energythat retailershaveto purchasefrom generatorsor
the nationalelectricitymarket.

Solar exportsare worth more than the averageprice becausgexceptin Tasmaniajhey are fed
in duringtimes of highdemandwhenwholesaleenergypricesare higherthan averageThisisin
line with the COAGrinciplethat FiTsshouldtakeinto account* t tinge of dayduringwhich
energyise X p o r{COA@013}

Themethodologyusedby regulatorsin determininga wholesaleenergyvalue canmakea
substantialdifferenceto the levelof FiTset. Keyfactorsinclude:

1 whetherthe energyvalueis basedon historicalor projectedprices(historicalpriceswill
understatethe valueat times of risingprices,projectedvaluesare very dependert on
assumptions)

1 whetheranallowanceis madefor the time of export.
Jurisdictionghat currentlyhavearegulatedminimumFiT:

TasmaniaOTTERetsthe regulatedFiTusingthe wholesaleprice calculatedby OTTER
aspart of the StandingOffer Determinaton for AuroraEnergy{OTTER016b}

RegionalQueensland TheQCAusesa wholesaleenergypriceforecastdevelopedby
ACILAllenasestimatesof the avoidedwholesaleenergycostsin regionalQueensland
{QCA2016p4}

Victoria: for the 2017-2018regulatedHT the ESQisedprojectedwholesaleelectricity
pricesfrom ACILAllenC o n s u Iproprietagy PesverMarkmodel A solarweightingis
applied(seebelow).{ESQ017%

Ofthe jurisdictionsthat no longerhavearegulatedminimum FiTthe followingmethodologies
arenotable

SouthAustralia ThemostrecentregulatedFiTwasfor the 2016calendaryear.It was
basedon ACILAllenmodellingof projectedwholesalepricesfor 2016.ESCOSgetsthe
FiTat the lower end (90" percentile)of the projectedrangeof values of exportedpv
output. Themeanvalueis 9.05cbut the FiTissetat 6.8c {ESCoS2015b}

New SouthWales IPARBetsa benchmark(suggestedjate for retailer payments.For
2016201 7the wholesalecomponentis basedon forward marketcontract prices A
‘s oplraermiisappliedto reflecthow muchsolarPVexportsoccurat highor low
pricetimes.{IPARR016aand 201613
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TheEssentiaBervicesCommissio{ESCin Victoriarecentlyrecommendedhat future FiTs

includea componentbasedon the time of dayin three bands,aswell asanadditional® cr i t i c al
p e apkymentat timesof veryhighwholesaleprices{ESQ016c,p53,p57}. Thisarrangement

will not be usedfor the 20172018VictorianFiT,but maybe appliedin future years.

TheFiTschane proposedby the ES@Gndacceptedby the state government{VicGov016}
includesa critical peakpaymentwhenthe wholesalepriceis above30c/kWh Thecriticalpeak
paymentwould be setby the ES@achyearandis anticipatedto be around30c/kWh.Overthe
three years20132015Victorianwholesalepricesonly exceeded3Oc/kWhfor an averageof 7
hoursayear{ESQ@016¢,p52}socritical peakpaymentson this schemewould be quite limited.

TheQueenslandsovernmenthasannouncedhat it will introduceatime varying(peakand
offpeak) FiTfor regionalQueenslandQldGov2016bp1} but the detailsof this havenot been
announcedat the time of writing.

Payingndividualconsumergime-basedFiTsbasedon the actualtime of exportandthe
correspondingvholesale price of energywould require communicatingsmartmetersthat
recordandreport import andexportof energyin half hour intervals.Victoriais the only place
wherethis infrastructureis widelyimplemented,althoughit is currentlybeingrolled out in
other stateson avoluntarybasis.

Howeverit is possibleto correlatethe likely solargenerationin a state or regionwith the
wholesaleprice at that time to comeup with aweightedaveragewvholesalevalueof energyat
the time of solargenerationwhich couldbe usedasaninput for settinga FiTvaluefor exported
energy.Thisisthe approachthat hasbeentakenby the ESGn Victoriain settingthe FiTrate for
2017-2018.In calculatinghis rate, a solarweightinghasbeenappliedto projectedwholesale
prices.Thisincreasedhe wholesalevaluecomponentof the FiTfrom an averageprojected
wholesaleprice of 7.7cto a solarweightedpriceof 8.1c{ESC 2017a}

Payinga higherpricefor exportedsolarenergyat times of peakdemandandhighwholesale
priceswould providean incentivefor ownersto exportenergyat thesetimes. Thishasmultiple
benefitsfor the energysystemandother consumerslt candrive downwholesaleprices
throughthe merit order effect (seep28) andit canreducethe needfor upgradedo the network
to meet peakdemand(seep25). Solarownerscurrently havelittle ability to control the time at
whichthey exportenergybut this will changerapidlyasmore homeinstalllocalstorageand
associateacontrol systemghat canmanageselfconsumptionandtime of export.

References

& b Sxports from pv systemsdependon the size of the systemrelative to load, with
estimatesof typical net exportsof around26%for a 1.5 kW systemto 33%for a 2 kW system

and larger systemseven more. The data suggeststhat most of the exports occurin mid
morningto mid afternoon,whenwholesalemarket pricesare typicallyhigherthan @S NJ 3 S ¢
{ASQ015p5}andfollowing paras.

Argumentsagainstatime basedwholesaleprice

a !simplecomparisonof flat feedin tariffs availablein the market comparedto a time-of-
export price basedon the Queenslanadvholesaleprice, suggestghat solar pv ownerswould
not receivemore undera time-varyingmarket LINJA {QB@G16ep143}

& 2 Arésfectto time of day FiTs,as discussedn previoussectionsthe Regulatorconsiders
the singleregulatedFiTis more appropriatefor Tasmaniaat this time basedon the regulated
LINR {OFTERO013bp33}
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Transmissiometwork losses

What isit?
Lossesn the transmissiometwork.

G ¢ NI RA @lacgighy id tfarisgorted from central generationto load centresover long
transmissionand distribution lines. Along the way, someelectricity is lost. One of the key
benefitsof embeddedgeneration,suchas solar pv, is avoidingthe transport of energyover
long transmissiorlines. Somelossesdn the distribution network couldalsobe avoided,but it
will dependon the characteristic®of the network, timesof day andthe levelof penetrationof
embeddedyenerationon a particularfeedere {QPQ015bp16}

Casdor includingin FiT
Allavoidedtransmissiorcostsshouldbe recognisedvhen settingFiTs

Distributedsolarenergyis usedcloseto the point of generation.Asaresultit avoidslosseghat
would otherwiseoccurin the transmissbn network.

Most Australianregulatorsincludean allowancefor the valueof distributed generationin
avoidingtransmissioranddistributionlossesvhen calculatingFiTs.

Notethat in the sectionon useof the transmissiorsystem(p22) we arguethat distributed
generationdoesnot usethe transmissiometwork andthis avoidedcostshouldbe
compensatedIf this wasimplementedthe argumenton transmissiorossesvould be
irrelevant.

References

G ¢ K & Nd&yuestionsignificantvalue from rooftop systemscomesabout becauseof the
closeproximity to loads.Australiangridstypically seeaveragenetwork lossesof around 8%,
although some segmentswithin the NEM, the South West Integrated System(SWIS)and
other gridscanbe muchhigherthan this ¢ morethan 20%in somecasesNet exportsprovide
valuein terms of the costsavoidedif that electricitywere suppliedfrom distant generation
& 2 dzNIASE201Bp4s

Distribution network losses

Whatisit?

Lossesn the distribution network.

Casefor includingin FiT

FiTsshouldincludean allowancefor the fact that exportedsolarenergyavoidsalmostall losses
in the distribution network becausethe energyis usedin the immediatevicinity.

Distributedsolarenergyis usedcloseto the point of generation. Asaresultit makeslessuseof
the distribution network. Energyexportedby solarpv is almostinvariablyusedcloseby in the
samedistributionfeedersothere are minimaldistribution losses.

Most Australianregulatorsincludean allowancefor the valueof distributed generationin
avoidingtransmissioranddistributionlossesvhencalalatingFiTs.

References

a a I NHretvbrk losses are averaged over the whole year under current market
arrangements,and may not reflect the real loss value at times when pv generation is
occurringwhennetworkelementsare heavilyt 2 I R{83L2045p5}
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G C dzNATRWBANIE highlight the approachtaken in the WesternAustralianMarket (WEM)
with respectto avoided lossesfrom distributed generation. In WA, a higher value is
attributed within the FiTto distributedgenerationsystemghat are installedin more remote
parts of the electricitynetwork. Givenv dzS S y & dighificah@eographicarea, ATAwould
suggestthis is a logical economidbasisuponwhichto incorporatevalueswithin a future FiT
to remuneratefor avoidedf 2 a AT A2012p6}

G 9 f StfbmJol@r pv is often exportedat timeswhennetwork elementsare likely heavily
loaded,meaningthat customerdn a regionmay benefitfrom lower networklossfactors. This
should be taken into account when appropriating a value using standard network loss
T I O ({ATMBEOI2HA}

NEMfees

Whatisit?

Costgpaid by retailersfor participationin the NationalElectricityMarket (NEM)consistingof
participationfeesandancillaryservicescharges.

G ¢ K &&llo marketcostsincurredby retailers operatingin the National ElectricityMarket
(NEM); NEM participation fees and ancillary servicescharges.Both the NEM participation
feesand ancillary servicedeesare paid basedon net energypurchasedrom the wholesale
pool. Asexportedsolarpv displacegpurchasedrom the wholesalemarket, retailerswill avoid
NEMandancillaryservicesf S S{@RE2015bp16}

Casdor includingin FiT

FiTsshouldincludean allowancefor the NEMfeeswhichretailers avoidasa result of purchasing
lessenergyon the nationalmarket.

Retailergpay NEMfeesbasedon net energypurchasedrom the wholesalepool. Because
exportedsolarenergydisplacesvholesalemarket purchaseghis will reduceretailer NEM
charges.

Regulatorggenerallyincludethis in existingHT calculations.

Avoidedtransmissionusagecosts

Whatisit?

Thecostof the useof the transmissiometwork includedin electricity prices(knownas
TransmissiotJseof Systenor TUoS).

Casdfor includingin FiT

FiTsshouldincludean allowanceequivalentto the transmissiorchargesn that jurisdictionto
reflectthe fact that energyfrom localsolardoesnot require and doesnot usetransmission
networks.

Rooftopsolarisfed in and usedwithin the distribution network. It doesnot makeuseof the
transmissiometwork.

Retailergpay network chargedor all the electricitythey sell,irrespectiveof whetherthe energy
is sourcedviathe transmissiometworksor locallyfrom solarpv. Thesenetwork costsare
passednto customersAsaresult,the benefitsof localgenerationare not recompensedg¢osts
to consumersare not reducedand network operatorsreceivepaymentfor serviceghey did not
provide.
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Formoreinformation anddiscussiorof this issueseethe casestudy (pagel8) andthe Tower s
versusp a n dalctsheeton the projectwebsite.

References

& D A B&syfong movetowards costreflectivetariffs we believethat the FiTshouldinclude
an allowancefor avoidedtransmissiorcharges.Therationalefor costreflectivetariffs is that
usersshouldpay for the actual costsof the componentsof the electricitynetwork that their
consumptiomecessitatesChargingetailers,and ultimately customersjs doublyunfair:

1 Customerpayfor a servicethat is not provided(useof the transmissiometworkfor the
proportionof their energythat comesfrom distributedgeneration) and

1 Alowercostmethodof supplyingelectricityis not rewardedwhichultimately increases
costsforallOdza G 2 YSNBA & ¢

Themosttransparentway for thesesavingsto be acknowledgedvould be for TasNetworks
to providean avoidedTUoScreditto retailersin proportionto the percentageof the energy
they sell which comesfrom distributed generation by their customers{TRE/&R016ap10}

G . | 2o &KTasNetworksestimate that transmissioncosts contribute 15%to a typical
residentialbill and the current Auroratariff 31 chargeof 25¢/kWhthis benefit would be of
the orderofo @1 O k {TRER®ISap10}

& ¢ R®ponentsof this Rulechangeconsiderthat local generatorsprovide two types of
benefitsto distribution and transmissionbusinesseshat local generatorstypically cannot
currentlymonetise,and therefore, everythingelsebeing equal, that this will lead to under
investmentin smallerscale embeddedgenerating units and a less economicallyefficient
electricitysupplychain.

Thebenefitsprovidedby localgeneratorstake the form of:

1 Capacitysupport,if, asaresultof the exportof energyfrom thesefacilities,a network
businesgwhetherdistributionor transmissioror both) canbe expectedo incura
reductionin its future capital expenditurecosts,mostnotably,asa resultof beingableto
deferand/or reducethe sizeof its future networkaugmentationprojects,and

1 Avoidediransportationcosts,if, asa resultof the exportof energyfrom thesefacilities,a
networkbusinessanbe expectedo incurlower on-goingoperationand maintenance
O 2 a {DakieyGreenwood2015p12}

Avoideddistribution usage

Whatisit?

Thecostof the useof the distribution network includedin electricity prices(knownas
Distribution Useof Systemor DU0S).

Casefor includingin FiT

FiTsshouldincludean allowancefor reduceddistribution chargedgo reflect the fact that energy
from solarpv makeslessuseof distribution networks.

Networkoperatorschargeretailersa network tariff for eachcustomerandthesenetwork
chargesare passedn to the customerby the retailer. Thenetwork tariffs includecomponents
for useof both the transmissiometwork (TUoSpandthe distribution network (DU0S).
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Solarpv avoidsuseof transmissiometworksand makesreduceduseof the distribution
network becauseexportedenergyis usedvery closeto the pointit is exported—typicallyin the
samestreet.

A significantproportion of the costof the distribution network is the transformerswhich
convert highervoltagesdownto 230V.Solarinvertershavethis capabilitybuilt in and export
powerat 230V.

Thevalueof solarpv in reducingcostsfor network operatorsis highlydependenton time and
location,aswell asthe capacityand assetlife cycleof localdistribution infrastructure.Forthese
reasonsa regulatedFiTmaynot be the mosteffectivewayto recognisehesebenefits.It is
likelythat thesebenefitsin specificlocationswill be recognisedn other wayssuchasnetwork
supportpayments(seep5).

References

G ¢ K SuJat least two ways in which distributed generation makes less use of the
distribution network and reducesits costs.Expated energyfrom solar pv is typically used

closeto the point of exportand thereforemakessignificantlylessuseof the W LJ2ahd%ak NB a4 Q @
Alsoa significantproportion of the costof the distributionnetworkis the transformerswhich
convertform 11 or 22 kVto 230/415V.Solarinvertershavethis capabilitybuilt in and export

powerat 230Vsinglephaseor 415Vthree LJK | JTRB2016ap11}

Counterarguments

Highpenetrationsof solarpv canincreasecostsof the distribution systemin order to maintain
power quality and voltagelevelswhenadditionalenergyis fed into the distribution network.
However the levelof bidirectionalflow beyondwhichdistributed solarcausesa needfor
additionalinfrastructureinvestmentby networksis variableaccordirg to arangeof factorsand
is seldomquantified by networks.

Distributedstorageandthe capabilitiesbuilt into solarinverterswill increasinglye ableto
assistwith voltageregulationand other power quality issuesThisis discussednore in the
sectionon ancillaryserviceqp32).

Reducedor avoidedtransmissioninfrastructure investment

Whatisit?

Thereducedneedfor investmentin transmissioninfrastructurebecausdoad growth is reduced
by distributedgeneration.

Casdor includingin FiT

We havearguedabovethat distributedgenerationshouldnot payfor the useof the
transmissiometwork. Thiswould coverboth the useof the transmissiometworkasit currently
existingand capitalexpenditureto expandit.

Thecostof upgradingelectricity networkshasbeena major factor in the increasingcostof retail
electricitysince2009{Hill 2014}.Distributedgenerationcanreducethe needfor investmentin
new network infrastructure. Tothe extentthat distributed generationreducesthe required
investmentin network capacitythis lowersfuture costsfor all customers.

Networksandregulatorshavearguedthat solarpv reducedoveral energyconsumptionbut
doesnot reliablyreducenetwork peaks.Sincenetwork investmentis driven by the necessityto
meet peakdemand,regulatorsarguethat solarcannotbe countedon to reduceinvestment.
Researclby the nationalelectricitymarketoperator {AEMO2012piii} showsthat solarcanbe
countedon to reducemainlandpeakdemandby 28%- 38%o0f its rated capacity.
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Thechallengan estimatingthe extent of reducedinvestmentis that network investmentsare
very‘ | u mipspmelocationsandat sometimes,increasedlistributedgenerationcandelay
or avoidthe needfor veryexpensivaeupgradesAt other time andlocationsthereis no
immediate benefitor saving.

Networksare requiredby existingrulesto test whetherthere are costeffectivealternativesto
networkinvestment.Thesearecalled’ n -metworks o | u tAsparho$§the planningprocess
for anew investment,networksare requiredto explorealternatives$.

Theproblemwith the existingarrangementgsthat they are basedon anasgssmentof a
particularinvestment,andthere are almostneveralternativeproposalghat canfully and
reliablyreplacethe needfor a specificinvestment,eventhoughthe cumulativeeffect of
distributedgenerationcanbe shownto reducethe needfor network investmentovertime.

Avaluecould be calculatedfor the longterm averagereductionin networkinvestmentresulting
from distributed generationrather than attemptingto identify the shortterm benefitrelatedto
specificnetwork investmentsand specific distributed generationinvestments.

References

& Lthe mainlandregions,summermaximumdemandtypically occursin the late afternoon,

when rooftop pv generation is declining from its midday peak and is operating at an
estimated28%; 38%o0f capacity.Maximumdemandin Tasmaniaypicallyoccurson a winter
eveningwhenrooftop pvgenerationisy’ S 3 f A ABMOROS2pii}

a Lafeas with a higher penetation of commercialand industrial development,where
generationand load curvesdo more closelymatch, assetdeferralis likely to be an economic
benefitprovidedby solarthat warrantsremunerationthrougha C A §ADA2012p5}

Reducedor avoideddistribution infrastructure investment

Whatisit?

Distributedgenerationreducesthe needfor investmentin distribution networks.

Casdfor includingin FiT

FiTsshouldincludean allowancefor the averagdongterm valueof reduceddistribution
network investmentrequiredasa resultof the reductionin peakdemandresultingfrom
distributedgeneration.

Thecasefor the benefitfrom distributed generationin reducingdistribution network
investmentis similarto the casefor transmissiometwork investment.Distributioncostsare a
greatercomponentof electricity coststhan transmissiorcosts.

References

a !reportreleasedby the VictorianGovernmenin 2013 (Langhamet al, 2011)indicatedthat
distributed generation, Was found to save consumers$437 million per annum relative to
BAU, more than half of which was due to reduced expenditure on electricity delivery
(networks¥ {CEQ013hp3}

* Theseare calledthe RegulatorynvestmentTestfor TransmissiofRIFT)andthe Regulatoryinvestment
Testfor distribution (RITD).
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Retailingcosts

Whatisit?
Costdgncurredby retailersin marketing,billing and custoner service.

Retailingcostsmakeup 29%of typicalresidentialelectricitybills nationallyor about 8.3c/kWh.
Undercurrentregulatoryarrangementst is not possiblefor consumerdo avoidthesecosts
exceptby goingoff-grid. Newtechnologysuchaslocd storageand systemsuchaspeer-to-peer
trading providethe potential for new modelsthat couldavoidor substantiallyreducethe
retailingcomponentsof the electricity prices.Howeverthis would require significantregulatory
change.

Regulatorychangeis neededsothat rooftop solarownerscansell,shareor gift their electricity
on the grid payingan appropriatecostfor usingthe localgrid.

References

aX for almostall householdsn Victoriathe chargefor retail servicess muchlargerthan the
chargefor generation.Distributedgenerationavoidscentralgenerationand it alsoavoidsat
leastsomepart of retail costsand profits. Theseare not countedin the 9 { /rep@tor inthe
Victorianregulated minimum feedin charge.A reasonableargumentcan be made that at
leastsomeof theseretail costsand profits canbe avoidedby local productionand so should
be countedin the regulatedvalueof distributedd S y S NJ{Nokr#aifi 2046}

Avoidedcapital costof new generation

Whatisit?

Distributedgenerationis paidfor by its owners,reducingthe needfor state or private
investmentin new centralpower stations

Solarownersinvesttheir own capitalin generatingelectricity. Thisavoidsthe capitalcostof
new infrastructureto generateboth the electricityfor selfconsumptionandthe electricity
exported.

Thecostof wholesaleelectricity coversthe capitalcostof the generationinfrastructuresothis
argumentshouldnot be usedto doublecountthis benefit.

Reductionof CQ emissions

Whatisit?

Thevalueof the reductionin CQ emissionghat resultfrom solarpv displacingossilfuel based
electricity.

Casefor includingin FiT

EachkWhof solarpv that displace<oalfired electricity createsa reductionin CQ emissions
that isworth aminimumof 2.4cto 3.1cusingcurrentcarbonpricingestimates.Carbonpricing
that met the globalobjectiveof keepingglobalwarmingwell below2°Cwould translateto a
muchhighervalue.

TheCOAGEnergyCouncilhasrecognisedhe needto better integrateenergyandenvironment
policies:
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G ¢ KsBccessfulintegration of carbon and energy policies will be critical to meeting
Australia's emissionsreduction target of 26 to 28 per cent below 2005 levels by 2030.
Ministerswill developa national approachto connectenvironmentaloutcomesand energy
policyin the interestsof O 2 ¥ & dzYCONBEESE15p2}

Inthe absenceof a carbonpricingmechanismthe contributionthat increaseduseof solarpv
cancontributeto reducinggreenhousegaseqghg emissionsshouldbe reflectedin FiT
calculations.

Onereferencepointsisthe fixed price periodunderthe previousAustralianGo v e r n @RRSt ' s
of $24.15/tonneof CQ. Anotherreferencepoint isthe figureof € 1 90Qtusedin the European
ExternEmethodology. TheATSEtudy{ATSR009p34}convertsthis to $A31/tonneCQ.

We havenot beenableto identify a sourcefor a suggestedarbonpricethat would meetthe
internationallyagreedgoalof limiting globalwarmingto 1.5Cbut it islikelyto muchhigherthat
thesefigures.

Assuminghat in terms of marginalimpact,solarpv displaceslectricitywith a ghgintensity of 1
tonne CQ/MWh?® this equatesto valuesof 2.4c/kWhor 3.1c/kWhfor exportedsolar.

Note that only a proportion (typically around half) of the energygeneratedby a residential
solarpv systemis exported but the total amount generatedreducesconsunption of centrally
generatedenergyso arguablythe benefit could be doubledwhen translatingthe ghg
abatementinto a c/kWh FiT.

TheVictorianESGasannounceda FiTfor 2017-2018.Thisincludesan allowanceof 2.5¢/kWh
forthe® a v o sodadcadstof cab 0 ESQ017a}.Thefigureis calculatedusinga
methodologyspecifiedby the VictorianGovernmeniVicGov2017c}whichis basedthe average
marketspot price of onetonne of CQ, underthe VictorianEnergyEfficiencyTarget.

G 2 Arégérdto the envirormental costof CQ emissionghere is a wide range of estimates.

ThisAcademystudy adopts a figure usedin much of the ExternEcalculationsequivalentto
$A31/tonne CQ. Onthat basisgreenhousegas damagecostsfor currently deployedfossil
fuel technologiesin Australia range from $A18/MWh for natural gas to $A39/MWh for
brown coal. Anindicativefigure for the averagewholesaleprice of electricityin Australiais
$A40/MWh,sothesequantifiedexternalcostsareveryd A 3y A FATSKB0GOpi}P ¢

& ¢ KC8mmonwealthGovernmenthas been very clear in its intention to remove carbon
pricingat soonaspossibleln the pastsomestate governmentdavereferencedhe existence
of the national carbonprice as a reasonwhy state governmentsno longer needto provide
leadershipto encouragereduction of greenhousegas emissions.That rationale no longer
stands. Underthe / 2 Y'Y 2 y ¢ SW 5 AING@G ikfranmye@ork there will clearly be an
important role for states and territories in dealing with climate change policy, including
supportfor the increasediptakeof smallscalerenewabled S y S NI {CRGDY3apDd3

G/ 2y as sidiessuggasthat everyton of carbondioxidereleasedinto the air causes
$37 of economic and social R Y | 3{Erordier2015p12} quoting Peter Howard,

Environmental Defense Fund, Institute for Policy Integrity and the Natural Resources
Defense Council, Omitted Damages:? K | {(M@ssing from the SocialCostof Carbon 13

March2014.

® Emissiorintensityis higherthan this for brown coal,about 1 tonne/MWh for blackcoaland lower for
gas.
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G ¢ KC&@mmissiormas concludedhat the mostreadilyidentified, quantified and valuedarea
of environmentalalueis the reducedemissionof greenhousegases.Theelectricityproduced
by distributed generationmay displacemore emissionsntensivegeneration,and thereby
contribute to the abatement of greenhaise gases. This benefit is provided by the total

electricityoutput producedby a distributedgenerator(that is, the grossoutput), not just the
portion that is exported. The Commissiorhas not soughtto placea monetaryvalue on the

environmentalvalue of avoidedemissionsinstead,we proposea methodfor calculatingthe

volume of greenhouseabatementfor variousforms of distributed generation,to which a
valuefor that abatementmaybel LILJX {ESCOL6E,p3-4}

Counterarguments

& L y @ Sradblar Areceivea subsidyfrom the national Smaliscale RenewableEnergy
SchemdSRES) hissubsidyreduceghe up-front costof purchasingand installinga solar pv

systemby around 30¢40 per centon average.Basedon averagesolar pv systemprices,the

level of the SRESubsidyis between 2.8 and 2.9c/kWh generated. For energy exported,
householdseceivearound7.1c/kWh.Theinquiry hasfound that the SRE$rovidesat leasta

fair valueto solarpv ownersfor emissionNB R dzO{DRC2Y16b§

& Lcduldbe argued that the RETcoversavoidedGHGemissionsput the RETis a) a fixed in
time amount and is un-indexedso a depreciatingvalue,Aand b) relatesonly to the first 15
yearsof productionona 25to 30 yeargenerationf A ASRD45p6 footnote 4

Downwardspressureon wholesaleelectricity prices

Whatisit?

Distributedgenerationdrivesdown the wholesaleprice of energythroughthe merit order
effect.

Themerit order effect from distributedgenerationis the downwardspressureon the wholesale
pricethat comesfrom consumerssupplyingtheir electricityneedsfrom their own distributed
generators and purchasindesselectricityfrom wholesalemarketgererators.

Thisshort animationfrom PowershogdPowersho®014}explainshow the merit order effect
works(althoughit d o e gefier td it by name).

Casdor includingin FiT

{ATA2012p7} hasadescriptionof the merit order effectincludingboth immediateand medium
to longterm impactsthrough costof hedgingcontracts.

G wS i NP2 anarng af @8 merit-order effect on wholesale prices from pv in the
Australianenergymarketfound for 5 GWof capacitythe reductionin wholesalepriceswould
have beenworth in excesf A$1.8billion overtwo years.The higher penetrationof pv in
Queenslananeansa higherproportionalo Sy S{RSC2005p7}

& ¢ KISEoccursfor all energygeneratedby solarpv, regardlesof whetherit is usedon site

or exportedas surplus.Thereasonfor thisis that all of the solarpv generationis seenby the
wholesalemarketas a reductionin demand.It shouldalso be notedthat while the MOEcan

occurfor all distribued generationtechnologiesthe value of the MOEproducedby solar pv

is higherthan for most other distributed generators.Thisis becausesolar generationlowers

the demandfrom the wholesalemarket during periodsof higher electricity use and higher
wholesaleprices¢ being during the daytime and during the hotter and sunnierd S a2 y &4 ® ¢
{ATA2012p7}
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After quotingMcConnell ATAsays:

G . | @ibths wholesalemarket estimatedsaving X, energyfrom solar PV generationis
worth 20cper kWhin the first year after installation.Overa numberof years,the valueof the
MOE from a particular installation would be expectedto reducein magnitude, eventually
nearingzero.Fromour own investigationsand understandingof the energymarket, AT Aare
of the viewthat the periodoverwhichthe MOEfor new solarPVreducedo zerois likelyto be
intheorderof5to 158 S | AARE12p8}

Counterarguments

& ¢ RoBer spot priceis a normal part of the competitivemarket processwhich occurswhen
the supplyof a goad or serviceincreaseslin the electricity sector, this could occurthrough
additional solar pv systems, additional wind farms or additional hydro supply. In a
competitivemarket, no individualfirm can seekcompensatiorfor causinglower spot prices.
The Regulatoralso considersthis to be the most appropriate outcome for the Tasmanian
electricityY | NJ ®©UT®R013ap24}

Health benefits

Whatisit?

Publichealth benefitsfrom renewableenergyreplacinggenerationfrom coaHired plants.

Casdor includingin FiT

Thebestavailableresearchsuggestshat eachkWh of solarpv that displacescoalfired
electricitycontributesl1.3cin reducedhealthcosts.

Burningof fossilfuelsto generateelectricity hassignificantnegativehealthimpacts.The
AustralianAcademyof Technologicabciencesnd Engineeringattemptedto estimatethe cost
ofarangeof' e x t empattafrom electricitygenerationusingthe EuropearExternkE
methodologyadaptedto Australianconditions.

a/ 2 Y 0 hrfgenhbabeand health damage costsfor Australia gives representativetotal
external costsof $A19/MWhfor natural gas, $A42/MWhfor black coal and $A52/MWh for
brownO 2 | {AT8R009pii}

Lookingust at the health costs(sincethe environmentalcostsare arguablycovered by the ghg
emissionestimatesabove) the studyconcludedhat:

a C Zhdldnain emissionsPM10, SQ and NGQ,, the mid-range estimatesof health damage
costsof Australiancoalfired power stationsare $1.40/MWh, $7.60/MWh and $4.20/MWh
respectivelyThemid-rangetotal is $13.20/MWh.Thelarge, cumulativeuncertaintiesin the
underlyingcalculationsneedto bekeptin Y A y fATSR009p46}

Thiswould equateto a health benefitof 1.3c/kWhfor generationfrom renewableenergythat
displacegoalfired electricity.

a Xhesecostsare disproportionallyborne by low-incomeand other vulnerablemembersof
the AustralianO 2 Y'Y dzy{ASC20£5p6} quoting Armstronget all.

& 2 Ait$ Kwer populationdensity,Australianhealth damagecostsper unit of emissionare
betweensevenand 20 per cent of costsin Europeif the same health impactswere to be
assumedOnthat basis,the total healthdamagecostof thesethree coaHired power station
emissiongfine particles,sulphurdioxideand nitrogen oxideslis about $13/MWh, equivalent
to an aggregatednationalhealth burdenof around$A2.6billionperl y y dXTSE2009pii}
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RecentVictorianlegislation{VicGow2017b}makesprovisionfor future FiTdo includea
componentbasedonthe” a v o huth@&nbealth costsattributable to areductionin air
p ol | ulnitsdeterfninationof the 2017-2018VictorianFiT the EssentiaBervices
Commissiortoncludedhat “ t heeessarylatato quantify thosebenefitswith sufficient
reliability to includethem in aFiTarenot availableatp r e s {E®Q017a}.
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Other values of distributed generation

In this sectionwe summarisesomeof the additionalvaluesof distributed generationwhich
cannotreadilybe valuedin monetaryterms.

Energyliteracy

What isit?

Installationof solarpv giveshomeownera stronginterestandmotivationto better understand
and managetheir energyconsumption.

Thisincreasedenergyliteracywill be animportant driver of the uptakeof newtechnologies
suchaslocalstorage,demandmanagementaindintegrationof electricvehiclechargingwhich
ultimately canleadto a more flexibleand economicaklectricity system.

References

a { 2 €tohshithersare more actively engagedin managing their energy use than other
consumers.Theyare therefore likely to respondwell to incentivesto minimise their own
consumption and maximise their electricity export at times of local peak RS Yl Yy Rdé
{Eadie2013p34}with two references.

Energysecurityand price stability

Whatisit?

Distributedrenewableenergygenerationincreaseghe securityon energysupplyandthe
stability of energyprices.

References

G 9 t S Oplidédcaui linexpectedlyspikedue to fuel price volatility and water scarcity, if
fossilfuelscontinueto dominateour electricitysystem Theprice of electricityfrom gasfired
power plants is now exposedo international fuel price volatility. X Coalfired power plants
are exposedto water scarcity,as they needcoolingwater to operate efficiently. X Looking
forward, the sizeof theserisksfor householdelectricity bills could be similar to the jump in
pricesdrivenby networkinvestmentoverthe pastfew yearsX ¢ Eadie2013 p24}

Supportfor islandingand microgrids

What s it?

Thepossibilitythat with sufficientuptakeof localrenewableenergygenerationcombinedwith
storageit becomepracticalfor localareasto maintaintheir own power supplyat timeswhen
centralisednetworksare not operating.

Situationsin whichthis might be beneficialincludetimes of highfire dangerwhenfeederlines
are de-activatedasa precautionarymeasure aswell asunplannedoutagescausedy fires,
stormsor network failure.

{EY2015 explainscurrentanti-islandingprovisionsbut alsothe possibilitywith appropriate
planning:

a Antentional islandingof DER<an be beneficialto a range of stakeholdersn the network.
Forexample duringa stormwherecustomeranay normallylosesupplyfor severahoursdue
to network outages,DERsmay be able to provide power to a newly formed WY A-DNR R Q >
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which will ensure that customer reliability levels are maintained, even during adverse

02 Yy RA EXN2BIFEEHE

Employment

Whatisit?

Supportfor the solarindustrygeneratessignificantemploymentopportunitiesin designand
installation. Theseare highlyskilledjobsthat are spreadacrosshe whole country,in rural as
well asurbanlocations.

Accordingo the CleanEnergyAustraliaReport in 2014-2015the renewableenergyindustry
employed14,020peopleand over half of thesewere in the rooftop solarsectionof the
industry.

Researchby Ernst& Young{ClimateCouncil2016}hasshownthat generating50%of our
electricityfrom renewablesy 2030would leadto over28,000new jobsandover50%more
employmentthan a businessaasusualscenario.

Ancillaryservices

Whatisit?

Distributedgenerationwill increasinglybe ableto provideancillaryserviceghat are currently
purchasedrom largegeneratorsin the NEM.

TheNationalElectricityMarket is mainlya marketin energy.Howeverto ensurethe safety,
stability andreliability of the network there is alsoa marketin a rangeof what are called
“‘anc bkl aThesiscludeserviceghat keepthe voltageandfrequencyof the network
within designlimits aswell asadjustingwhatiscalledthe* p o w exrc tTodatétheseservices
havebeenprovidedalmostexclusivel\by centralgenerators.Thereis increasingcapacityfor
theseservicedo be providedby distributed generatorsasa resultof functionalitythat is
requiredin new solarinverters(seebelow)aswell asthe installationof batteriesin conjunction
with solarpv.

TheARENANetworksRenewedgrojectis exploringthis potential in detailincludingsometrial
projects.See{ARENAR016, {ISFR2017a}and {ISF2017b}or details.

Therulesgoverningthe NEMwill needto be updatedto ensurethat distributedgenerationis
ableto contributeto providingtheseservicesandbe paidfor them.

Becauseheseservicegequire arangeof technicalcapabilitiesand are requiredat very specific
timesandlocations,they arelikelyto be paidfor throughmechanism®ther than afeed-in
tariff.

References

Thepotential for distributed generationto provideancillaryservicess discussedn detailin
section4.3 of the ESQIraft report on network value{ESQ016d}.

& 5 A a i NBusinda$esaweé justified the limitations placed on grid connection with
referenceto concerngelating to the perceivedmpact of generationon network parameters
suchas voltage. CEGacknowledgeghat very high penetation by a large number of small,
WA A Ygedferatidg systemson a single transformer can cause overvoltage and voltage
fluctuation issues.However,what is lesswell understoodis that newer and larger, more
sophisticatedgeneratingsystemscan assistwith grid management.For example,inverters
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with reactivepower capability can assistwith voltage management.Thesetechnologiesare
availablenow, but have neverbeenrequiredby the relevantstandardsor distributorsand
thereare noincentivedor their dzii A f A fCE@OL3hpBYD ¢

TheES@rovidesdetailsof the capabilitiesthat needto be availablein all solarinverters
installedfrom 9 Oct2016asaresultof the implementationof AS/NZ&777.2:2015:

& ¢ KuSdated standardsalso require inverters to have Demand ResponseViode (DRM)
capabilities DRMcapabilitiesallow a remote operatorto alter the invertersystemto operate
in a certain way, suchas disconnectingrom the grid, preventinggenerationof power, or
increasingpower generation. Thesefunctionalities for new invertersmake it distinct from
older generationinverters, and have beenreferredto as & & Y | itN@rtérs. The updated
standard requiresinvertersto have the capability for eight different modesof operation
(referredto as DRMOto DRM8).However,only one of the modes(DRMO)is requiredto be
functionalat the time of the installation. DRMOallows a remote operatorto disconnecthe
inverterfrom the grid. Disconnectiorirom the grid may occurwhenthe networkis disrupted,
when frequencyand voltage levelsare outsidethe set limits and when the DRMOmode is
activated(potentiallyby a networko dza A y{ESC®16dyb64}

{EY2015p33-34} providesdescriptionsof the issuesf voltageregulationand power quality.

a Yadvancednverterssuchasthosecontemplatedby the forthcomingrevisionof AS4777are
capableof respondingto unacceptablevoltage levelsand can operateactivelyto rectify the
local voltage range. DERswith battery storage can have an enhancedability to provide
voltage & dzLJLJZEN2D15H33}

G 2 K InfsdBnecases high levelsof DERpenetration may adverselyimpact reliability, the

characteristicof newer DERtechnologiescould also offer many grid supportbenefits. DERs
may be able to assistwith supplyingenergy and maintaining healthy levelsof voltage and

frequencysupportduring network contingencyevents.Thiscan resultin increasedevelsof

reliability for the customer by maintaining the systemduring an event that may have

normally causedpower2 dzii | FES2D1BH36}
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advocacyprojectsandresearchprojectsfor the benefit of consumerf electricityand naturalgas.The
viewsexpressedn this documentdo not necessarilyeflect the viewsof EnergyConsumerg\ustralia.

Thisannotatedbibliographyis intendedto providea guideto the mostrelevantsourcesn
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maximum demand for each of the 5 NEM regions. In the mainland states solar pv is
estimated to be operating at 28%-38% of capacity at times of maximum network

demand.
http://www.aemo.com.au/Reports-and-Documents/Information-Papers/Rooftop-pv-Information-Paper-
National-Electricity-Forecasting

AEMO 2016, 2016 National Transmission Network Development Plan, AEMO, 12 Dec
2016
i A E M @$sassment of options for national transmission grid development finds
potential value in developing a more interconnected National Electricity Market
(NEM) over the next 20 years to remove network congestion, lower the overall cost
of generation dispatched to consumers, and improve the powers y s t eesiliersce

tounexpectedevent s. 0
http://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/National-
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AEMO 2017a, Visibility of Distributed Energy Resources, Australian Energy Market
Operator, Jan 2017
FAEMO has developed the Visibility of Distributed Energy Resources (DER) report to
outline the need for visibility of increasing penetrations of DER data to maintain
power system security. The report details the potential impact DER has on market
efficiency and reliability if their existence and behaviour is not visible or predictable
to the operators. The report notes that regulatory changes may be required to
address information gaps to either make data available or consider opportunities to

manage the power system in new ways.0
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Security-and-reliability/FPSSP-
Reports-and-Analysis
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http://www.esc.vic.gov.au/document/energy/52973-wholesale-electricity-spot-price-2017-18-projections-acil-allen-consulting/
http://www.esc.vic.gov.au/document/energy/52973-wholesale-electricity-spot-price-2017-18-projections-acil-allen-consulting/
http://www.aemc.gov.au/Rule-Changes/Local-Generation-Network-Credits
http://www.aemc.gov.au/getattachment/2f203e91-ea96-48a4-baa1-201f5d4e9ca1/Information-sheet.aspx
http://www.aemc.gov.au/getattachment/ab1269b8-cde9-4610-b819-747a47267558/Consultation-paper.aspx
http://www.aemc.gov.au/getattachment/ab1269b8-cde9-4610-b819-747a47267558/Consultation-paper.aspx
http://www.aemc.gov.au/Markets-Reviews-Advice/2015-Residential-Electricity-Price-Trends
http://www.aemo.com.au/Reports-and-Documents/Information-Papers/Rooftop-PV-Information-Paper-National-Electricity-Forecasting
http://www.aemo.com.au/Reports-and-Documents/Information-Papers/Rooftop-PV-Information-Paper-National-Electricity-Forecasting
http://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/National-Transmission-Network-Development-Plan
http://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/National-Transmission-Network-Development-Plan
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Security-and-reliability/FPSSP-Reports-and-Analysis
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Security-and-reliability/FPSSP-Reports-and-Analysis

AER 2016a, State of the energy market 2015, Australian Energy Regulator, updated 4
Feb 2016
Provides a comprehensive overview and statistical information on electricity and gas

markets in Australia including electricity generation, networks and retailing.
https://www.aer.gov.au/publications/state-of-the-energy-market-reports/state-of-the-energy-market-2015

ARENA 2015, Investigating local network charges and local electricity trading, (website)
fi F ivirteal trials of local network charges and local electricity trading will be
conducted in NSW, VIC, and QLD to support two potential NEM rule change
p r o p o sTkellead agency is the Institute for Sustainable Futures, University of
Technology, Sydney

http://arena.gov.au/project/investigating-local-network-charges-and-local-electricity-trading/ [accessed 29
Mar 2017]

ARENA 2016, Networks Renewed (website)
This project seeks to increase the amount of renewable energy in Australia by
paving the way for small-scale solar photovoltaic (pv) and battery storage
installations to improve the quality and reliability of electricity on our national
distribution networks. With a focus on voltage management, Networks Renewed will
show that residential solar can make a significantly positive impact on both the

technical and business characteristics of the electricity networks.
http://arena.gov.au/project/networks-renewed/ [accessed 29 Mar 2017]

ASC 2015, Submission to the Queensland Productivity Commission: Inquiry into Solar
Feed-in Pricing, Australian Solar Council & Energy Storage Council, 27 Nov 2015
Argues for factors that should be considered by the QPC in setting a i F aExport

P r i incuding externalities such as health benefits.
http://www.gpc.gld.gov.au/files/uploads/2015/11/Solar-Inquiry-Submission_Australian-Solar-Council-
Energy-Storage-Council.pdf

ASC 2016a, Solar Feed-in Tariff Inquiry: letter to Queensland Productivity Commission,
John Grimes, Australian Solar Council, 20 Apr 2016
http://backroad.com.au/wp-content/uploads/2016/04/ASC2016-04-20-ASC-QPC-submission.pdf

ATA 2012, Submission by Alternative Technology Association on Q C A dssues Paper on
Solar Feed-in Tariffs: 6 Es t | m &dir and Beasonable Solar Feed-in Tariff for
Qu e e n s,IABA) Idt &ep 2012
Provides a rationale for why FiTs should be regulated and discusses the
components ofa 6 v a $ u a thdt a@dd up the various benefits of exported solar
energy. Detailed discussion of merit order effect and suggested mechanism for
including itin a FiT.

ATA 2013, Submission by Alternative Technology Association on| P A R Re¥iew of
Solar Feed-in Tariffs 2013 to 2014, ATA, 7 Jun 2013
Argues that the impact of solar pv in reducing wholesale prices via the merit order
effect is well documented and should be taken into account in setting a FiT. Notes
that under the current voluntary arrangements, NSW retailers are offering either no
FiT or a FiT below or at the lower part of the range recommended by IPART. Vertical
integration of retailers (retailers also owning generation facilities) provides a
motivation for retailers to keep FiTs low and wholesale energy prices high. Argues
for reintroduction of mandatory regulation of FiTs.

ATA 2014, Submission by Alternative Technology Association on the ESC Draft
Determination i Victorian Feed-in Tariff 2014, ATA, 4 Jul 2014
Provides examples from SP AusNet and AusGrid of existing methodology used to
calculate avoided Transmission Use of System charges as a result of distributed
generation. Also references AEMO finding that pv contributes about a third of
nameplate rating during the highest demand period. On the basis of this, ATA
refutes the E S C étatement that i b e n effthis kirsd have notbeens ub st ant i at edo.

ATA 20164, Life after FiTs 1 Executive Summary, ATA, Jul 2016
http://www.solarcitizens.org.aullife_after_fits

ATA 2016b, Life after FiTs T Final Report, Alternative Technology Association, Jul 2016
Report of a project that developed advice for the over 275,000 solar owners in NSW,
SA and Vic whose premium feed-in tariffs were to end in 2016. Advice covers:
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https://www.aer.gov.au/publications/state-of-the-energy-market-reports/state-of-the-energy-market-2015
http://arena.gov.au/project/investigating-local-network-charges-and-local-electricity-trading/
http://arena.gov.au/project/networks-renewed/
http://www.qpc.qld.gov.au/files/uploads/2015/11/Solar-Inquiry-Submission_Australian-Solar-Council-Energy-Storage-Council.pdf
http://www.qpc.qld.gov.au/files/uploads/2015/11/Solar-Inquiry-Submission_Australian-Solar-Council-Energy-Storage-Council.pdf
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getting the right meter

increasing self-consumption of generated solar energy
considering electricity rather than gas as an energy source
getting the best electricity deal

considering additional solar panels or adding batteries.
http://www.solarcitizens.org.au/life_after fits find_out_more

ATSE 2009, The Hidden Costs of Electricity: Externalities of Power Generation in
Australia, Australian Academy of Technological Sciences and Engineering, Mar
2009
This Academy study addresses the external social and environmental costs i the
externalities T that accompany all electricity generating technologies. These are
costs not accounted for in the market price of electricity arising from impacts on, for
example, climate, human health, crops, structures and biodiversity. Until identified,
and then if possible quantified in monetary terms, they remain hidden, playing a
limited role in technology selection. The ATSE study builds on the methodology of

the European ExternE project and applies it to Australian conditions.
http://www.atse.org.au/content/publications/reports/energy/hidden-costs-electricity.aspx

=A =4 =4 -8 -4

Byrne 2015, A call to value local energy in Au s t r future grid, Mark Byrne 11 Dec
2015
An explanation of the rule change request to the AEMC from the Total Environment
Centre, the City of Sydney and the Property Council of Australia which would
recognise the benefits to networks and consumers of energy generated and
consumed in the same area, avoiding the infrastructure costs and line losses from

long transmission lines and big zone substations.
http://reneweconomy.com.au/2015/a-call-to-value-local-energy-in-australias-future-grid-65757

Carter 2013, Rooftop solar is growing up, Lucy Carter, Business Spectator, 25 Apr 2013
Argues that the end of premium FiTs is a sign of maturity in the solar industry.
Future policy should focus on encouraging solar owners to implement the
technology in ways which reduce network costs, for example by different orientation

and using battery storage to export when energy is most valuable.
http://www.businessspectator.com.au/article/2013/4/25/solar-energy/rooftop-solar-growing
[accessed 8 Apr 2017]

CEC 2013a, CEC Supplementary Submission to the QCA Draft Report: Estimating a Fair
and Reasonable Solar Feed-in Tariff for Queensland, Clean Energy Council, 1 Mar
2013
Revises the calculations of the fair and reasonable retailer payments to solar pv
owners using the new data available in the Draft Determination.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/Submission-to-QCA-Draft-Report-Supplementary-1-March-

2013/submission%20t0%20QCA%20Draft%20Report%20-%20supplementary%20-
%201%20March%202013.pdf

CEC 2013b, Clean Energy Council submission to the Tasmanian Govt Position Paper:
Tasmanian Energy Market Reform: Market and Regulatory Frameworks, Clean
Energy Council, 22 Mar 2013
Argues for the continuation of existing FiTs and the protection of existing solar

owners in the context of introducing retail competition to Tasmania.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/Submission-re-Sale-of-Aurora-22-March-
2013/Submission%20re%20sale%200f%20Aurora%2022%20March%202013.pdf

CEC 2013c, Clean Energy Council submission to the ESCoSA 2013 Determination of
Solar Feed-in Tariff: Draft Price Determination, Clean Energy Council, April 2013
Argues that the proposed basis for calculating a South Australian FiT is too narrow
and would result in solar owners subsidising electricity retailers and/or other

customers.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/Submission-to-ESCoSA-Draft-FiT-Determination-April-2013-
v3/submission%20t0%20ESCoSA%20Draft%20FiT%20determination%20-
%20April%202013%20v%203.pdf
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http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/Submission-re-Sale-of-Aurora-22-March-2013/Submission%2520re%2520sale%2520of%2520Aurora%252022%2520March%25202013.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/Submission-re-Sale-of-Aurora-22-March-2013/Submission%2520re%2520sale%2520of%2520Aurora%252022%2520March%25202013.pdf
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http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/Submission-to-ESCoSA-Draft-FiT-Determination-April-2013-v3/submission%2520to%2520ESCoSA%2520Draft%2520FiT%2520determination%2520-%2520April%25202013%2520v%25203.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/Submission-to-ESCoSA-Draft-FiT-Determination-April-2013-v3/submission%2520to%2520ESCoSA%2520Draft%2520FiT%2520determination%2520-%2520April%25202013%2520v%25203.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/Submission-to-ESCoSA-Draft-FiT-Determination-April-2013-v3/submission%2520to%2520ESCoSA%2520Draft%2520FiT%2520determination%2520-%2520April%25202013%2520v%25203.pdf

CEC 2013d, Clean Energy Council submission to the Tasmanian Government Issues
Paper: Feed-in Tariffs: Transition to Full Retail Competition, Clean Energy Council, 7
Jun 2013
Argues that the current FIT is not regressive. Argues for a 5 year grandfathering of
existing 1:1 tariff. Suggests safeguard for the closure of the existing 1:1 scheme.
Identifies metering problem for solar owners in Tasmania. Suggests factors that

should be included in the terms of reference for the FiT review.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/Submission-re-Tasmanian-FiTs-Transition-to-FRC-7-June-
2013/Submission%20re%20Tasmanian%20FiTs%20%20transition%20t0%20FRC%207%20June%2020

13.pdf

CEC 2013e, Clean Energy Council submission to the IPART review of solar feed-in
tariffs, Clean Energy Council, 7 Jun 2013
i T HNew South Wales approach of not regulating minimum feed in tariffs payments
to customers has failed. Not one electricity retailer is paying the amount that IPART
has determined is the financial gain to Standard r e t a i Qalls onshe 81SW

Government to mandate a minimum legal feed in tariff.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/ CEC-Submission-New-South-Wales-FiTs-7-June-
2013/CEC%20Submission%20New%20South%20Wales%20FiTs%207%20June%202013.pdf

CEC 2013f, Clean Energy Council submission to the ESC0oSA Issues Paper: Review of
the Solar Feed-in Tariff Premium, Clean Energy Council, 12 Jul 2013
Argues against the deregulation of FiTs in South Australia. i |sammary, the
approach considered by the Issues Paper would be unfair to solar households and

more expensive for other electricityc ons umer s . 0
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/Submission-to-ESCoSA-Review-of-Solar-FiT-Premium-12-July-
2013/submission%20t0%20ESCoSA%20Review%200f%20s0lar%20FiT%20premium%20-
%2012%20July%202013.pdf

CEC 2013g, Clean Energy Council submission to the ESC Draft Decision: Minimum
Electricity Feed-in Tariffs, Clean Energy Council, 18 Jul 2013
In the context of imminent completion of smart meter rollout in Victoria, the CEC
argues for an opt-in experiment with a time-varying FiT based on wholesale
electricity prices. Argues for a mandated FiT that is technology neutral, time-varying

and location specific.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/ CEC-Submission-to-Victorian-ESC-Draft-Decision-on-Feed-in-Tariffs-18-July-
2013/CEC%20Submission%20t0%20Victorian%20ESC%20draft%20decision%200n%20feed-
in%20tariffs%2018%20July%202013.pdf

CEC 2013h, Clean Energy Council submission to the Tasmanian Economic Regulator: A
Fair and Reasonable Feed-in Tariff for Tasmanian Small Customers, Clean Energy
Council, 2 Oct 2013.

A submission in response to the OTTER draft report on FiTs. Argues that the

Tasmanian government should:

1 Recognise the benefits of distributed generation and storage and that aligning
incentives with costs and benefits will encourage efficient investment and reduce
electricity costs for everyone.

91 Base the feed-in tariff on the system-wide benefits of distributed generation and
storage.

91 Support the staged introduction of smart meters, commencing with solar

customers and others who choose to opt in.

Regulate for benefit-reflective feed-in tariffs.

Regulate to allow distributed generation and storage to compete on fair terms,

especially at critical peak periods.

Provide access to information for early adopters of time of use pricing.

Reduce or remove barriers to competition by distributed generation and storage.

f
f

1
1

CEC 2014a, Clean Energy Council submission to the IPART 2014/15 review of solar
feed-in tariffs, Clean Energy Council, Jan 2014

Argues for benefit-reflective feed-in tariffs to improve network utilisation and
ultimately reduce costs for consumers. Argues that itis noting e n t a finaneial s 6
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interest to open up competition for the supply of electricity at critical peak periods

and that therefore a regulated minimum FiT is required.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/CEC-Submission-to-2014-15-Review-of-Solar-Feed-in-Tariffs-Jan-
2014/CEC%20Submission%20t0%20IPART%202014-15%20Review%200f%20Solar%20Feed-
in%20Tariffs%20Jan%202014.pdf

CEC 2014b, Clean Energy Council submission to IPART Draft Report on solar feed-in
tariffs, Clean Energy Council, 1 May 2014
Recommends policy approaches that would allow distributed generation to achieve

a more competitive market.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/CEC-submission-to-IPART-draft-report-on-FiTs-May-2014.pdf

CEC 2014c, Clean Energy Council submission to ESC Draft Decision on feed-in tariffs
2015, Clean Energy Council, 4 Jul 2013
Quotes multiple sources supporting or requiring the implementation of time of day
based FiTs. Calls on the Victorian state government to implement time of day based
FiTs as required by its own policy.
http://iwww.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/ CEC-Submission-to-Victorian-ESC-Draft-Decision-on-Feed-in-Tariffs-18-July-
2013/CEC%20Submission%20t0%20Victorian%20ESC%?20draft%20decision%200n%20feed-
in%20tariffs%2018%20July%202013.pdf

CEC 2015a, Terms of Reference for IPART review of solar feed-in tariff, letter to NSW
Minister for Energy, Clean Energy Council, 22 May 2015
The CEC welcomes the terms of reference provided to the Independent Pricing and
Regulatory Tribunal (IPART) in relation to setting the retailer contribution for the

NSW Solar Bonus Scheme, in particular the reference to time of day based FiTs.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-
tariffs/L etter-to-Anthony-Roberts-re-ToR-for-IPART-review-May-2015.pdf

CEC 2015b, Fact Sheet: Calculating the value of small-scale generation to networks,
Clean Energy Council, 2015
2 page summary of Calculating the value of small-scale generation to networks
{EY 2015}

http://fpdi.cleanenergycouncil.org.au/reports/value-of-small-scale-generation.html

CEC 2016a, Submission to the Essential Services Co mmi s sDiswilbbuted Generation
Inquiry Stage 1 Draft Report: The Energy Value of Distributed Generation, Clean

Energy Council, 6 Jun 2016
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/submission-to-
esc-draft-report-on-fits.pdf

CEC 2016b, Submission to the Essential Services Co mmi s sOistibu@d Generation
Inquiry Stage 2 Discussion Paper: The Network Value of Distributed Generation,
Clean Energy Council, 1 Aug 2016
Makes recommendations on issues such as the scope of ther e v i appréash,
definitions, components and characteristics of the network value of distributed
generation, conceptual frameworks and methodologies for analysis of the network

benefits, and sources of data for analysis.
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/draft-report-on-
network-value-submission-augqust-2016.pdf

CEC 2016c, Clean Energy Council submission to the ESCoSA Review of the retailer
feed-in tariff, Clean Energy Council, 9 Sep 2016
ESCoSA is considering whether to deregulate the feed-in tariff paid by electricity
retailers to their South Australian customers. The Clean Energy Council has called
on ESCoSA to consider adopting the approach currently under development by the

Victorian Essential Services Commission.
https://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/escosa-feed-in-

tariff-submission.pdf

Climate Council 2016, Renewable Energy Jobs: Future Growth in Australia, Ernst &
Young and the Climate Council of Australia, May 2016
Key findings:
1. This report compares two scenarios for the national energy sector - business as
usual renewable energy growth (34% renewable electricity in 2030) and 50% of
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http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/CEC-submission-to-IPART-draft-report-on-FiTs-May-2014.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/solar-feed-in-tariffs/CEC-submission-to-IPART-draft-report-on-FiTs-May-2014.pdf
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http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/submission-to-esc-draft-report-on-fits.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/draft-report-on-network-value-submission-august-2016.pdf
http://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/submissions/2016/draft-report-on-network-value-submission-august-2016.pdf
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electricity derived from renewable sources in Australia by 2030. Both scenarios
show increased uptake of renewable electricity will create employment nation-wide.
2. The net effect on jobs of 50%RE is positive across Australia and each individual
state: every state will experience net job growth.

3. Unlike other industry transitions such as in automotive manufacturing and steel
smelting, which have seen many jobs move offshore, a transition to 50RE will create

jobs in Australia.
https://www.climatecouncil.org.au/renewablesreport

CME 2015a, Write-downs to address the stranded assets of electricity networks in the
National Electricity Market: evidence and argument, Carbon + Energy Markets, Apr
2015
Examines the valuation of the regulated assets of twelve electricity distribution
network service providers that together distribute electricity to a little over 9 million
connections in the NEM. The context is the significant expansion of the value of the
regulated assets of some distributors at the same time that there has been declining
demand for electricity provided by these distributors; and the rise of distributed
generation.

The report provides information and analysis to inform a few questions:

1. How does the regulated asset value of A u s t r didtribudois sompare to each
other and to distributors in other countries?

2. Are differences in regulated asset values explained by the starting valuation,
differences in capital expenditure or other factors?

3. Is there evidence that distributor assets are stranded?

4. What is the basis on which regulated asset values have been established and
how do these compare in Australia with those in other countries?

5. What is the possible quantification of stranded assets?

6. If regulated assets are to be revalued how might this be done?
http://cmeaustralia.com.au/wp-content/uploads/2015/05/150329-FINAL-REPORT-TEC-STRANDED-

ASSETS.pdf

CME 2015b, Rooftop solar pv and network tariffs: Information and discussion, Carbon +

Energy Markets, Jun 2015

This report prepared for UnitingCare Australia:

1 examines network charges for households with rooftop PV compared to those
that have not installed PV.
examines the impact of rooftop PV on network servicesb u s i nireame.6
discusses the equity and fairness issues associated with rooftop PV. The focus
of the section is to conclude whether, and if so how, network tariffs for
households that have installed rooftop PV should change.
The report concludes that the problem of reduced network revenues resulting from
distributed generation cannot be solved by tariffs that better reflect costs. fi T the
contrary, tariffs that better reflect costs, will simply make stranded assets more
obvious. é itis clear that policy makers and the industry would be making a bad
mistake if they tried to protect network service providers through higher fixed
charges. Such charges are inefficient and regressive. The problem of stranded
assets will need to be shouldered by consumers and shareholders in some other
way, including the revaluation of assets. Economic efficiency and fairness, not the

preservation of thei n ¢ u mbrentstraugi be the guidngobj ecti ves. 0
http://cmeaustralia.com.au/wp-content/uploads/2013/09/150601-FINAL-Rooftop-pv-tariffs-and-economic-
theory-.pdf

CME 2016, A u s t r eethilieleddrisity markets: who is serving whom?, Carbon and

Energy Markets, Aug 2016

Analyses the retailing component of electricity costs in the NEM, comparing

regulated and de-regulated jurisdictions. Also includes international comparison of

electricity prices. Concludes that:

1 The Big Three retailers (AGL Energy, Energy Australia and Origin Energy) are
charging two to three times more to sell electricity in NSW, VIC, SA and QLD
than the regulated retailer in the ACT is charging.

f
f
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1 inAu st r detegutatédsretail markets, the retail charge is around twice as high
as a proportion of the bill and about three times as high, stated as an amount, as

the charge in Britain.
http://cmeaustralia.com.au/wp-content/uploads/2013/09/160815-FINAL-getup-retail-report-.pdf

COAG 2008, National Principles for Feed-in Tariff Schemes, 29 November 2008
This is replaced by the updated version at {COAG 2013}.
http://www.coag.gov.au/node/243

COAG 2013, Revised National Principles for Feed-In Tariff Arrangements, Council of
Australian Governments, 17 July 2013
As part of a package of energy market reforms endorsed by COAG on 7 December
2012, COAG agreed that the National Principles for Feed-in Tariff Arrangements be
amended to provide for all forms of micro generation technologies to be offered a
fair and reasonable tariff and to close premium schemes to new participants by
2014. The revised principles state that consumers with grid-connected micro-
generation equipment should receive fpayment for exported electricity which reflects
the value of that energy in the relevant electricity market and the relevant electricity
network it feeds in to, taking into account the time of day during which energy is
exported.0The principles to ensure fair treatment of micro generation provide that
customers should be subject to fiminimum terms and conditions for retail contracts
such that they are no less favourable than the terms and conditions for customers
without micro generationdand that the assignment of network tariffs to them fshould
be on the basis that they are treated no less favourably than customers without

micro generation but with a similar load on the network.o
https://www.coag.gov.au/node/507

COAGEC 2015, Meeting Communique, Council of Australian Governments Energy

Council (COAGEC), 4 Dec 2015
https://scer.govspace.gov.au/files/2014/05/Energy-Council-Communique-4-Dec-2015-FINAL.pdf

DEA 2013, How coal burns Australia: The true cost of burning coal, Doctors for the
Environment Australia, April 2013
Description and links to seven key studies that calculate the true cost of coal. The
true cost means taking into account certain externalities such as healthcare and
pollution.
https://www.dea.org.au/how-coal-burns-australia-the-true-cost-of-burning-coal-healthy-planet-healthy-
people-dea/

DEA 2016, Failure to include health risks grossly distorts true costs of climate change,
Peter Brooks and John Willoughby, Doctors for the Environment Australia, 22
February 2016
flLast week, DEA presented its concerns in a submission to the Climate Change
Authority, which is reviewing whether Australia should have an emissions trading
scheme, and what action Australia should take to implement outcomes agreed at the
Paris climate change meeting last year. We argued that by being required to focus
on the economic issues of transitioning away from fossil fuels, the CCA will be

unable to consider the true costs to society of inadequate action to mitigate change.o
http://reneweconomy.com.au/2016/failure-to-include-health-risks-grossly-distorts-true-costs-of-climate-
change-55658 [accessed 31 Mar 2017]

Dufty 2016, The National Energy Market i A hazy retail maze: Observations from the
Vi n nTaeffsTéacking Project, Gavin Dufty, St Vincent de Paul Society and Alviss
Consulting, Dec 2016
Analyses changes to electricity and gas prices across Australia from July 2009 to
July 2016. Includes analysis of changes in the components of retail electricity prices.
In 2016 for the first time the Tracking Project compared solar offers available to new

customers across the NEM.
https://www.vinnies.org.au/page/Our_Impact/Incomes_Support_Cost_of Living/Energy/VINNIES NATIO
NAL/

Eadie 2013, Going Solar: Renewing A u s t r @ldctric#tydoptions, Laura Eadie and
Cameron Elliott, Centre for Policy Development, April 2013
Going solar, the latest report from C P D &usstainable Economy team, takes an
open-minded look at the economics of rooftop solar. It finds that all Australians can
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benefit from high levels of rooftop solar and provides policy recommendations to

maximise these benefits.
http://cpd.org.au/2013/04/going-solar/

ECA 2106a, Energy Consumer Sentiment Survey July 2016 i Full Report, Energy

Consumers Australia, Jul 2016

Methodology and findings on an online survey of 2,020 consumers and 280 small

businesses conducted by Essential Research for Energy Consumers Australia with

a focus on three areas of satisfaction, confidence and activity. Findings include that:

1 Consumers are looking to energy management technologies to manage their
electricity costs.

1 Households have made significant investment in rooftop solar panels and solar
hot water systems to manage their electricity costs.

1 Survey results suggest that the proportion of households with rooftop solar and
solar hot water systems could double in most jurisdictions in the next 5 years.

1 59% of those who were considering getting solar panels were also considering

getting battery storage.
http://www.energyconsumersaustralia.com.au/research/energy-consumer-sentiment-survey-findings

ENA 2016, Energeia Modelling - Roles and Incentives for Microgrids and Stand Alone

Power Systems, Energeia for Energy Networks Australia, Oct 2016

Key findings:

1 Without better incentives, up to 10% of customers are likely to leave the grid by
2050, increasing average bills to other customers by $132 per year.

91 Innovative network incentives, like a Stand Alone Power System tariff, would
encourage over 1 million customers to choose to stay on-grid to sell energy using
their own Distributed Energy Resources, resulting in lower costs for themselves
and other grid customers.

1 Introducing appropriate incentives for SAPS customers saves other customers

around $1 billion in network bills compared to the base case.
http://www.energynetworks.com.au/energeia-modelling-roles-and-incentives-microgrids-and-stand-alone-
power-systems

ENYRPC 2016, Shining Rewards: The value of rooftop solar power for consumers and
society, Frontier Group for the Environment New York Research and Policy Center,
29 Nov 2016
fA review of 16 recent analyses shows that individuals and businesses that decide
t o 0 g ogenerally agelivér greater benefits to the grid and society than they

receive through net metering.o
http://www.environmentnewyorkcenter.org/reports/nye/shining-rewards-0

ESA 2013, Who pays for solar energy? Energy Supply Association of Australia, May
2013
A T hpaper discusses the need to look at the way we charge consumers for the cost

of the networks to make sure everybody pays their fairs har e . 0
http://www.esaa.com.au/policy/who_pays for_solar_energy

ESC 2015a, Terms of Reference for the Inquiry into the true value of distributed
generation to Victorian Consumers, Robin Scott, Minister for Finance, letter to Chair,

Victorian Essential Services Commission, 4 Sep 2015
http://www.esc.vic.gov.au/getattachment/0a3f1608-ac62-43a1-83e4-7123262a9851/Terms-of-

Reference.pdf
http://www.esc.vic.gov.au/Energy/Inquiry-into-the-true-value-of-distributed-generat

ESC 2015b, Inquiry into the true value of distributed generation i Proposed Approach
Paper, Victorian Essential Services Commission, 22 Dec 2015
The ESC is proposing to define three elements of public benefit that could flow from
the investment in distributed generation:
1 The economic benefit of distributed generation to the electricity market and

distribution network.

1 Any environmental benefit that can be attributed to distributed generation.
1 Any other benefits that can be attributed to distributed generation.
The Commission is seeking evidence from stakeholders as to the public benefits
and how they can be quantified. Submissions are sought by Fri 12 Feb 2016.
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http://www.esc.vic.gov.au/getattachment/fb536622-1a8e-4b2c-83d7-e25¢93915f94/Inquiry-into-the-true-

value-of-distributed-generat.pdf

ESC 2015c, Amendments to the Terms of Reference for the Inquiry on the true value of
distributed generation to Victorian consumers, ESC, 24 Dec 2015
The amended terms of reference split the inquiry into two part, investigating energy

value and network value.
http://www.esc.vic.gov.au/document/energy/30389-terms-of-reference-inquiry-into-the-true-value-of-
distributed-generation-to-victorian-consumers/

ESC 2016a, The Energy Value of Distributed Generation, Distributed Generation Inquiry
Stage 1 Draft Report, Victorian Essential Services Commission, April 2016.
The report includes draft recommendations that the current single tariff should be
replaced by a framework that allows for a time and location varying feed-in tariff that
more closely reflects the underlying wholesale price of electricity. This would be
based on time blocks used for retail pricing (peak, shoulder and off-peak) plus a
critical peak tariff that would be paid when the wholesale price of electricity exceeds
$300/MWh. It also recommends a location based tariff reflecting average line losses

based on dividing the state into two regions.
http://www.esc.vic.gov.au/document/energy/32219-distributed-generation-inquiry-draft-report-energy-
value/

ESC 2016b, The Network Value of Distributed Generation, Distributed Generation Inquiry
Stage 2 Discussion Paper, Victorian Essential Services Commission, June 2016
The Discussion Paper provides a framework to: identify and quantify the network
value of distributed generation, assess the extent to which the current regulatory
framework takes this value into account, and recommend any changes to the
regulatory framework necessary to better account for the network value of

distributed generation.
http://www.esc.vic.gov.au/document/energy/32219-distributed-generation-inquiry-draft-report-energy-
value/

ESC 2016c, The Energy Value of Distributed Generation, Distributed Generation Inquiry
Stage 1 Final Report, Victorian Essential Services Commission, 21 Aug 2016
The report recommends that the energy value of distributed generation should
recognise the varying value of energy based on time and location. It recommends a
FiT with peak, shoulder and off-peak rates supplemented by a critical peak tariff at
times that the wholesale price exceeded $300/MWh. It recommends that the
greenhouse gas reduction benefits should be recognised bya é d e e mgpdtt a r
(based on the estimated total output of a system, not just the exported energy).
Not all of these recommendations were accepted by the state government. See

{ESC 2017a} for the actual implementation.
http://www.esc.vic.gov.au/document/energy/36002-distributed-generation-inquiry-final-report-energy-
value/

ESC 2016d, The Network Value of Distributed Generation, Distributed Generation Inquiry
Stage 2 Draft Report, Victorian Essential Services Commission, Oct 2016
The findings of the draft report are very similar to findings 1 to 9 of the Final Report

{ESC 2017b}.
http://www.esc.vic.gov.au/document/energy/36400-distributed-generation-inquiry-draft-report-network-
value/

ESC 2017a, Minimum Electricity Feed-In Tariff to Apply From 1 July 2017 i Decision
(Final), Essential Services Commission of Victoria, 28 Feb 2017
Sets the FiT rate for Victoria for 2017-2018 at 11.3c consisting of 8.1c for the
forecast solar-weighted average wholesale electricity price, 0.7c of avoided losses
and market fees, and 2.5c¢ for the value of the avoided social cost of carbon. As a
result of decisions of the state government (see {VicGov 2016},
{VicGov 2017a, b &c}) the FiT rate does not include a time or location varying

component or a deemed output tariff.
http://www.esc.vic.gov.au/document/energy/52970-minimum-electricity-feed-tariff-apply-1-july-2017-
decision-final/

ESC 2017b, Distributed Generation Inquiry Stage 2 Final Report i Network Value,
Essential Services Commission of Victoria, Feb 2017
Key findings:
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1) Distributed generation can and does provide network value. The value is primarily

derived from reductions in network congestion.

2) Network value is highly variable depending on location, time, asset life-cycle,

capacity and optimisation.

3) 6 F i distilduted generation has significantly more network value than

0i nt ergenetatioe nt 6

4) Technology can transform intermittent generation into firm generation.

5) Social and environmental benefits: Distributed generation may provide a benefit if

it provides a lower cost alternative to network projects undertaken for the purposes

of bushfire mitigation.

6) Sources of grid services: Reducing network congestion is a form of fgrid servicea

Network congestion can be reduced by a number of means, of which distributed

generation is only one.

7) Distributed generation in Victoria could be remunerated for its network value

through a well-functioning market for grid service.

8) A broad-based feed-in tariff is unlikely to be an appropriate mechanism to

remunerate network value.

9) There may be opportunities in Victoria for the development of a well-functioning

market for grid services that are not currently available in other jurisdictions.

Finding 10 sets out a proposed way forward to progress the development of a

market for grid services consisting of:

9 afocus on promoting the availability of appropriate information for market
participations

9 areview of the means by which customers can access the market for grid

services

an investigation of the design of potential market mechanisms

a focus on promoting the establishment of technical standards to support the

interoperability of relevant technologies

1 areview of existing customer protections to ensure customers are empowered to
provide grid services

9 facilitation of grid services market trials and pilots in Victoria.
http://www.esc.vic.gov.au/document/energy/53210-distributed-generation-inquiry-stage-2-final-report-
network-value/

ESCOSA 2015a, Retailer-paid solar feed-in tariff to rise in 2016, Media Release,
Essential Services Commission of South Australia, 2 Dec 2015
i E S C Ot&d\determined a minimum retailer-paid feed-in tariff (R-FiT) of 6.8 cents

per kWh for 2016, compared with 5.3 cents perkWhin2 0 1 5. 0
http://www.escosa.sa.gov.au/projects/projectdetails.aspx?p=69&id=236

ESCOSA 2015b, Retailer feed-in tariff 2016: Decision pursuant to clause 2.1 of the
retailer feed-in tariff price determination of December 2014, Essential Services
Commission of South Australia, 2 Dec 2015
Detailed description of the methodology for setting the Retailer FiT for 2016. The
decision is informed by independent modelling and advice received from ACIL Allen
and is based on:

9 the projected wholesale spot price of electricity

1 weighted by the net system load profile

9 adjusted for avoided network losses, and

1 adjusted for market and ancillary services fees.

Note that ESCOSA deliberately sets the FiT at the lower end (90th percentile) of the
projected value of exported pv output. The mean value is 9.05c but the FiT is set at

6.8c. The rationale is described on p2 and p6.
http://www.escosa.sa.qov.au/ArticleDocuments/496/20151202-RetailerFeed-inTariff2016-
Determination.pdf.aspx

f
f

ESCo0SA 20164, Retailer feed-in tariff - Review of regulatory arrangements, Draft
decision, Essential Services Commission of South Australia, Jul 2016
i Fol | @areview gf the evidence as outlined in the body of this report, and having
regard to the content of submissions to the Issues Paper,the Co mmi s sdrafi n 6 s
finding is that a regulated minimum R-FiT does not improve the outcomes for
customers, relative to allowing the competitive market to determinethe R-Fi T . 0
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http://www.escosa.sa.gov.au/projects-and-publications/projects/electricity/electricity-retailer-feed-in-tariff-
review-of-requlatory-arrangements

EY 2015, Calculating the value of small-scale generation to networks, Ernst & Young for
Clean Energy Council, July 2015
For this work the Clean Energy Council engaged EY to examine international
examples and look at the real-world application of methodologies to calculate the
value of the contribution of household solar and storage to distribution networks.

See also fact sheet at {CEC 2015b} and 6 V a | uamdragationt o or wkbsite.
http://fpdi.cleanenergycouncil.org.au/reports/value-of-small-scale-generation.html

Farrell 2015, Economies of scale: Why small solar is better than big solar, John Farrell,
Institute for Local Self-Reliance, 25 Aug 2015
While utilities continue to imply that large-scale solar projects are more economical
than small ones, the data is telling another story. In fact, costs for transmission and
distribution of utility-scale solar energy may largely undermine the modestly better
economics at the point of generation. In other words utility solar may cost less, but

i tasworth less.
http://reneweconomy.com.au/2015/economies-of-scale-why-small-solar-is-better-than-big-solar-15602

Frontier 2015, Shining Rewards: The Value of Rooftop Solar Power for Consumers and
Society, Lindsey Hallock, Frontier Group; Rob Sargent, Environment America
Research & Policy Center, Frontier Group, 2015
Reviews 11 recent analyses of the costs and benefits of distributed pv and
concludes that pv owners generally delivers greater benefits to the grid and society
than they receive through net metering. Identifies 9 categories of benefit and

summarises the methodology used in each analysis under each category of benefit.
http://frontiergroup.org/reports/fa/shining-rewards

Gilding 2015, Methodology for determining a fair solar price in Queensland: A response
to the QPC issues paper from the advocacy project on the fair value of distributed

generation, Tasmanian Renewable Energy Alliance, 30 Nov 2015
http://backroad.com.au/wp-content/uploads/2016/04/2015-11-30-QPC-isssues-reponse.pdf

Gilding 2017a, Victoria solar FiT: A turning point in recognising value of solar, Jack
Gilding, 28 February 2017
firhe new Victorian feed-in tariff announced today marks an important turning point
in the struggle for recognition of the real value of distributed renewable energy. The
new rate of 11.3c/kWh more than doubles the existing Victorian rate of 5¢. As well
as now being the highest regulated state FiT in Australia, the methodology behind

the decision sets some important precedents that will have national implications.o
http://reneweconomy.com.au/victoria-solar-fit-turning-point-recognising-value-solar-79109/ [accessed 30
Mar 2017]

Grant 2016a, Assets or Liabilities? The Need to Apply Fair Regulatory Values to
Au st r BléctrictydNetworks, Hugh Grant ResponseAbility, 5th May 2016
Describes the history and calculation of the Regulated Asset Base (RAB) which is
the major determinant of network costs within the NEM. The report concludes that
the value of electricity network regulatory assets bases are much higher than
efficient levels, particularly for government owned networks. Setting RABs at an
efficient level would result in a significant reduction in electricity prices. Implementing
the required RAB reductions would result in the prices of those networks with the
most excessive RABs (e.g. the Queensland and NSW networks) reducing by
32-40%.

http://euaa.com.au/entries/general/major-report-indicates-significant-scope-for-electricity-prices-to-fall

Grant 2016b, Is it ok for the regulator to ignore electricity n e t w oexttaardinary profits?
Hugh Grant, 6 Dec 2016.
fResponseAbility performed an analysis of the actual returns that the Queensland
government has realised from its investment in two electricity networks (Powerlink
Queensland and Energex) over the previous 15 years; and compared those returns
with the returns that it would have realised if it had invested the same dollars in blue-
chip ASX 50 companies in other sectors of the economy. € The analysis confirmed
€ that Au s t r mdnopahdetectricity networks are achieving many multiples of the
returns being achieved by A u s t r lebt peafdrming ASX 50 companies.o
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http://reneweconomy.com.au/ok-regulator-ignore-electricity-networks-extraordinary-profits-54813/
[accessed 30 Mar 2017]

Hill 2014, Power Corrupts: How network companies lined their pockets and drove
electricity prices through the roof, Jess Hill, The Monthly, July 2014.
fSince 2009, the electricity networks that own and manageour6 p o dndwi r e s 0
have quietly spent $45 billion on the most expensive project this country has ever
seen. Allowed to run virtually unchecked, t h e yspemterast sums on infrastructure
we d o nnéed, and have charged it all to us, with an additional fee attached. The
spending was approved by a federal regulator, and yet the federal governmentd i d n 6 t

even note it until it was well underway.o
http://www.themonthly.com.au/issue/2014/july/1404136800/jess-hill/power-corrupts
[accessed 8 Apr 2017]

IPART 2016a, Fact Sheet: Solar feed-in tariffs in 2016-17, NSW Independent Pricing and
Regulatory Tribunal, 9 Jun 2016
Summary of the final decision {IPART 2016b}.

https://www.ipart.nsw.gov.au/Home/Industries/Energy/Reviews/Electricity/Solar-feed-in-tariffs-from-1-
July-2016

IPART 2016b, Solar feed-in tariffs in 2016-17: Retailer contribution and benchmark range
from 1 July 2016, NSW Independent Pricing and Regulatory Tribunal, 9 Jun 2016
Formal determination setting the benchmark range and retailer contribution. The
benchmark range is the suggested range for a voluntary payment by retailers for
solar energy. It is 5.5-7.2c/kWh. The retailer contribution is what retailers must
contribute to towards the 20 or 60c/kWh payments paid to customers on the NSW

Solar Bonus Scheme. The retailer contribution is 6.1c/kWh.
https://www.ipart.nsw.gov.au/Home/Industries/Energy/Reviews/Electricity/Solar-feed-in-tariffs-from-1-
July-2016

ISF nd, Facilitating Local Network Charges and Local Electricity Trading, Institute for
Sustainable Futures, no date
Summary information and extensive links to resources in support of ISF work on the

Local Generation Network Credit (LGNC) rule change and related issues.
https://www.uts.edu.au/research-and-teaching/our-research/institute-sustainable-futures/our-
research/energy-and-climate-2 [accessed 8 Apr 2017]

ISF 2014, Calculating the network value of local generation and consumption, Report
prepared for Total Environment Centre and City of Sydney, E. Langham, J. Rutovitz,
C. Cooper and C. Dunstan Institute for Sustainable Futures UTS, Apr 2014.
Describes four methodologies for assessing the network value of distributed
generation. Discusses the advantages and disadvantages of mechanisms for
monetising this value via either a Local Use of System charge (LU0S), analogous to
existing TUoS and DuOS charges, or via a Virtual Net Metering (VNM) credit.
Discusses the metering and billing logistics of implementing these in the context of

current NEM arrangements.
http://www.advocacypanel.com.au/media/docs/Calculating-the-Network-Value-of-Local-Generation-and-
Consumption---Stage-1-Final-Report-70870cf6-ac81-4be3-96f1-25c63e569141-0.pdf

ISF 2017a, Crisis, what crisis? How smart solar can protect our vulnerable power grids,
Lawrence Mclintosh & Dani Alexander, Institute for Sustainable Futures, 8 Feb 2017
AA new report from our Net showHowtecRmlogiesved pr oj ect
such as 0 s maanhelpitormamagetvadtage ab the household scale, rather
than at substations. This would improve the quality of our power and flip the
potenti al problem of household renewables into
https://theconversation.com/crisis-what-crisis-how-smart-solar-can-protect-our-vulnerable-
power-grids-72487 [accessed 30 Mar 2017]

ISF 2017b, Networks Renewed: Technical Analysis, Institute for Sustainable Futures, Jan
2017
Description of the history of voltage regulation in electricity networks and the
complications for voltage management introduced by distributed generation.
Explanation of how the new solar inverter standards that came into effect in October
2016 as a result of AS/NZS 4777.2:2015 can be used to assist with voltage
management. Description of pilot scale demonstrations undertaken in conjunction
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with Essential Energy in NSW and United Energy in Victoria and proposed market

scale demonstration trials.
https://www.uts.edu.au/research-and-teaching/our-research/institute-sustainable-futures/our-
research/energy-and-climate-8#resources

Labrador 2015, Why rooftop solar may be worth three times price of grid power, David
Labrador, RMI, 30 July 2015
A study by the Maine Public Utility Commission {Maine PUC 2015} valued
distributed solar at $0.33 per kWh. This article summarises the methodology of the

study and the political debate about how to implement the findings.
http://reneweconomy.com.au/2015/why-rooftop-solar-may-be-worth-three-times-price-of-grid-power-
52898

Maine PUC 2015, Maine Distributed Solar Valuation Study, Maine Public Utilities
Commission, 1 Mar 2015
i Aecently released study commissioned by the Maine Public Utility Commission
dropped a bombshell on the electricity world earlier this year, valuing distributed
solar at $0.33 per kWh, far above the s t a tprev@isngpr i ce . 0
fi T hviaine Public Utilities Commission commissioned the study last year at the
request of the state legislature. The evaluation included avoided energy costs,
avoided generation capacity costs, avoided transmission costs, and avoided natural
gas pipeline costs. It also included the added costs of integrating distributed solar
powertothegr i d. o
The study concludes (p6) that the 25 year levelised benefits of $0.33 per kWh from
solar pv consist of 13c of benefits to the electricity system and 20c of environmental
and other social benefits.
Volume Ill contains detailed consideration of implementation options i the policies
and mechanisms that could be used to encourage solar pv. It summarises lessons
learnt from other s t a texperiénces with implementing support measures for pv to

set out a strategy for least-cost implementation of support measures.
http://www.nrcm.org/wp-content/uploads/2015/03/MPUCValueofSolarReport. pdf
RMI blog summary at http://blog.rmi.org/blog_2015 07 29 what is_solar power_really worth to maine

McConnell 2013, Retrospective modeling of the merit-order effect on wholesale electricity
prices from distributed photovoltaic generation in the Australian National Electricity
Market, McConnell et al. Energy Policy Volume 58, July 2013
fi W ealculate that for 5 GW of capacity, comparable to the present per capita
installation of photovoltaics in Germany, the reduction in wholesale prices would
have been worth in excess of A$1.8 billion over 2009 and 2010, all other factors
being equal. We explore the implications of our findings for feed-in tariff policies, and
find that they could deliver savings to consumers, contrary to prevailing criticisms

that they are a regressive formoft ax ati on. 0
http://www.sciencedirect.com/science/article/pii/S0301421513000797

audio interview and other related material at
http://bze.org.au/media/radio/dylan-mcconnell-merit-order-effect-how-renewables-are-reducing-electricity-
-130427

McConnell 2015a, Submission to Essential Service Commission Draft decision paper:
Minimum Electricity Feed-In Tariff to apply from 1 January 2016, Dylan McConnell
Melbourne Energy Institute, July 2015
Argues that the ESC has previously acknowledged that the environmental benefits
of reduced carbon emissions from renewable energy were important and were taken
into account as the carbon tax was factored into the price of electricity. Since the
carbon tax has been abolished an updated methodology for determining a FiT is
required which provides credit for the environmental benefit of reduced carbon

emissions.
http://figshare.com/articles/Submission_to Essential_Service_Commission_Draft_decision_paper MINIM
UM _ELECTRICITY FEED IN TARIFF TO APPLY FROM 1 JANUARY_ 2016/1495555

McConnell 2015b, Without a carbon price, we need a fairer price for solar, Dylan
McConnell The Conversation, 30 Jul 2015.
Provides an overview of changing mechanisms to support distributed renewable

energy and their impact on solar pv installation rates.
https://theconversation.com/without-a-carbon-price-we-need-a-fairer-price-for-solar-45368
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Mountain 2016, Are retailers failing to properly value rooftop solar generation? Bruce
Mountain, 16 Sep 2016
Article in response to ESC final report on energy value. Includes information on
retailer costs and margins.
fA reasonable argument can be made that at least some of these retail costs and
profits can be avoided by local production and so should be counted in the regulated

value of distributed generation.o
http://reneweconomy.com.au/2016/retailers-failing-properly-value-rooftop-solar-generation-10536
[accessed 8 Apr 2017]

Muro and Saha 2016, Why rooftop solar i and full retail feed in tariffs i benefits all
consumers, Mark Muro and Devashree Saha, 30 May 2016
Summary of study by the Brookings Institute which analysed a number of PUC and
research studies on the costs and benefits of net metering (effectively a feed-in tariff
equal to full retail electricity price). The study concludes that in most situations there

is a net benefit to all consumer, not just to solar owners.
http://reneweconomy.com.au/2016/rooftop-solar-net-metering-is-a-net-benefit-28170 [accessed 30 Mar
2017]

NAGA 2016, Northern Alliance for Greenhouse Action submission to ESC Inquiry into the
true value of distributed generation, Northern Alliance for Greenhouse Action, 12
Feb 2016
Argues that the methodology to calculate a minimum FiT should be updated to
include social and environmental benefits and that there is a need to identify and

address existing barriers to distributed generation beyond fair payment structures.
http://www.naga.org.au/uploads/9/0/5/3/9053945/escinquiry _nagasubmission 1 .pdf

Oakley Greenwood 2015, Local Generation Network Credit Rule Change Proposal,
Oakley Greenwood, 14 Jul 2015
This submission to the Australian Energy Market Commission proposes a change in
the National Electricity Rules (NER) to require electricity distribution businesses to
establish posted tariffs (credits) that reflect the economic benefits that local
electricity generation delivers to or imposes on the distribution system. The credit
would be based on a measure of the long-term benefits (in the form of capacity
support, and avoided energy transportation costs) that the export of energy from an
embedded generator provides to customers of distribution businesses. The rule
change is proposed by the City of Sydney, the Total Environment Centre and the
Property Council of Australia.

http://www.aemc.gov.au/getattachment/70a314d9-adf6-4d2f-9493-5{53d4f3b6eb/Rule-change-
request.aspx
http://www.aemc.gov.au/Rule-Changes/Local-Generation-Network-Credits

Orme 2015, Solar cross subsidy theory put to the test, Simon Orme, 14 Sep 2015
Discussion of the AER response to SAPN tariff application for a $100/year additional

tariff for solar owners. Includes references to additional data from Vic, SA and WA.
https://www.linkedin.com/pulse/solar-cross-subsidy-theory-put-test-simon-orme [accessed 8 Apr 2017]

OTTER 2013a, Regulated Feed-in Tariff for Tasmanian Small Customers, Draft Report,
Office of the Tasmanian Economic Regulator, Sep 2013
Provides the terms of reference and background to the proposed FiT determination
for Tasmania to operate from 1 January 2014. Includes review of approach in other
jurisdictions. Discusses the direct and indirect impacts that might be considered in
setting a FiT. Proposes excluding all indirect impacts.

http://bit.ly/ter-draft
http://www.economicrequlator.tas.qgov.au/domino/otter.nsf/8f46477f11c891c7ca256c4b001b41f2/b713302
decf91d0cca257bb8000a655f?0penDocument#2013%20Feed-In%20Tariff%20Investigation

OTTER 2013b, Regulated Feed-in Tariff for Tasmanian Small Customers, Final Report,
Office of the Tasmanian Economic Regulator, Oct 2013
This final report is similar in structure, content and findings to the draft report
{OTTER 2013a}. It includes additional comments in response to stakeholder
submissions to the draft report.
http:/bit.ly/ter-draft
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http://bit.ly/ter-draft

OTTER 2013c, Regulated feed-in tariff determination for standard feed-in tariff
customers, Office of the Tasmanian Economic Regulator, 6 Dec 2013
The Determination provides the methodology and formula for setting the FiT but not
the actual c/kWh rate.
http:/bit.ly/ter-draft

OTTER 2015, Notice of intention to conduct a Regulated Feed-in Tariff Rate pricing
Investigation, Office of the Tasmanian Economic Regulator, 2 Jul 2015
Announced of intention and terms of reference for a Regulated Feed-in Tariff Rate

pricing investigation and determination for the period 1 July 2016 to 30 June 2019.
http://www.energyrequlator.tas.gov.au/domino/otter.nsf/a08b00d12c2fael7ca256¢4c0020929¢e/9c46ee94
059b20d4ca257d020083a373?0penDocument#2016%20Requlated%20Feed-in%20Tariff%20Rat

direct:

http://www.energyregulator.tas.gov.au/domino/otter.nsf/LookupFiles/15 1788%20FiT%20notice.PDF/$file
/15 _1788%20FiT%20notice.PDF

OTTER 2016a, Regulated Feed-in Tariff Rate for Standard Feed-in Tariff Customers:
Draft Investigation Report, Office of the Tasmanian Economic Regulator, 5 Feb 2016
Sets out the process and proposed methodology for setting the Tasmanian FiT for
the period July 2016 to June 2019. Under the regulations OTTER is required to
review the methodology each three years and recalculate the FiT each financial year
based on the methodology. The report reviews the methodology used in other
Australian jurisdictions. The report comments on each component of the electricity
value chain. It proposes that indirect impacts, including network benefits and

security of supply not be included in the FiT determination.
http://www.energyrequlator.tas.gov.au/domino/otter.nsf/LookupFiles/16245%20Feed%20in%20Tarriff%20
Draft%20Report.PDF/$file/16245%20Feed%20in%20Tarriff%20Draft%20Report. PDF

OTTER 2016b, Regulated Feed-In Tariff Rate For Standard Feed-In Tariff Customers:
Draft Determination, 5 Feb 2016
Draft determination of the methodology to be used to set the Tasmanian FiT for the
period July 2016 to June 2019. The methodology takes into account only:
9 the regulated wholesale energy price used in the Aurora Standing Offer

determination

1 network loss factors
1 avoided AEMO charges.

The determination does not set an actual FiT rate in c/kWh.
via http://www.energyregulator.tas.gov.au/domino/otter.nsf/elect-v/30

OTTER 2016c, Feed-in-Tariff Rate Investigation: Media Release, 5 Feb 2016
Includes an indicative FiT rate of 6.535 c¢/kWh for the period from 1 July 2016 to 30

June 2017
http://www.energyregulator.tas.gov.au/domino/otter.nsf/8f46477f11c891c7ca256¢c4b001b41f2/d0863dd8c
a11692cca257f860080dfc6?0penDocument

Parkinson 2015a, QCA lifts solar feed in tariff after RenewEconomy points out error,
Giles Parkinson, 2 Jun 2015
The Queensland Competition Authority is to revise its proposed feed in tariff
affecting more than 30,000 solar households in the Ergon Energy network after

conceding errors in its calculations pointed out by RenewEconomy on Monday.
http://reneweconomy.com.au/2015/gca-lifts-solar-feed-in-tariff-after-reneweconomy-points-out-error-
34434 [accessed 30 Mar 2017]

Parkinson 2015b, Networks to spend another $50bnon A u s t r dumlb amd daimber
grid, Giles Parkinson, 30 Oct 2015
Overview of revenue determinations approved by the AER for networks in the NEM

and commentary on impact on customer bills.
http://reneweconomy.com.au/networks-to-spend-another-50bn-on-australias-dumb-and-dumber-grid-
26649/ [accessed 31 Mar 2017]

Parkinson 2016a, Queensland smashes myths about renewables, and South Australia,
Giles Parkinson, 13 Oct 2016
Summarises some of the findings from the draft report of the Queensland

Renewable Energy Expert Panel.
http://reneweconomy.com.au/2016/queensland-smashes-myths-about-renewables-and-south-australia-
34734 [accessed 31 Mar 2017]
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Parkinson 2016b, Network Lobby Proposes Special Tariff To Keep Households On Grid,
Giles Parkinson, 27 Oct 2016
fi Aew report commissioned by the Energy Networks Association predicts that by
2050 some 10 per cent of consumers i or 1.25 million households i will leave the
grid because solar and battery storage will offer a cheapers ol ut i on. o
i Ho w e theeforecast of a 10 per cent defection rate by 2050 contrasts sharply with
recent work by the CSIRO through its Future Grid scenarios, which suggested that
one-third of consumers could leave the grid by 2040 unless the network operators

changed their businessmodel s . 0
http://reneweconomy.com.au/network-lobby-proposes-special-tariff-to-keep-households-on-grid-98073/
[accessed 30 Mar 2017]

Parkinson 2016c, City of Sydney in new push to make rules fairer for sharing energy,
Giles Parkinson, 14 Nov 2016
Reactions to the A E M C i@&jsction of the Local Generation Network Credits rule
change i see {AEMC 2015a}.

http://reneweconomy.com.au/city-sydney-new-push-make-rules-fairer-sharing-energy-10083/ [accessed
31 Mar 2017]

Parkinson 2016d, Network value of solar? Not much, says Victoria regulator, Giles
Parkinson, 15 Nov 2016
Commentary on the E S C draft report on network value of distributed generation
{ESC 2016d}. Makes comparisons with the methodology adopted by the New York
Department of Public Service which puts a much higher value on distributed

generation.
http://reneweconomy.com.au/network-value-of-solar-not-much-says-victoria-regulator-43395/ [accessed
30 Mar 2017]

Parkinson 2017a, Victoria solar feed-in tariff more than doubles to 11.3c/kWh, Giles
Parkinson, 28 Feb 2017
Summary of the recommendations of the E S C éinal report on energy value of
distributed generation {ESC 2017a}.

http://reneweconomy.com.au/victoria-solar-feed-in-tariff-more-than-doubles-to-11-3ckwh-87581/
[accessed 30 Mar 2017]

Powershop 2014, Renewable Energy Target Explained, Powershop, 17 Jun 2014
This video says it is about explaining the RET but it is actually an explanation of how
NEM bidding works and how renewables reduce the wholesale cost for all

consumers due to the merit order effect.
https://www.youtube.com/watch?v=WxMvrKsVwzo [accessed 30 Mar 2017]

Pears 2015, Submissionon Vi c¢ t Renewabls Energy Roadmap, Alan Pears, 29 Sep
2015
Includes the suggestion of a levy on pv exports to fund clean energy developments,
including costs of grid upgrades to facilitate high penetration of distributed
generation.

QCA 2016, Solar feed-in tariff for regional Queensland for 20161 17 i Final Report.
Queensland Competition Authority, May 2016
Uses the existing methodology to set the regulated FiT for regional QId at 7.448c¢ for

2016-2017 (compared with 6.348c for 2015-2016).
http://www.qca.org.au/Electricity/Consumer/Solar-Feed-in-Tariffs/Final-Report/2016-17-Regional-Feed-in-

Tariff#finalpos

QIldGov 2016a, Queensland Government response to the Queensland Productivity
Commission Electricity Pricing Inquiry, Queensland Government, Nov 2016
This sets out in detail the state government response to the recommendations of the
inquiry into electricity pricing which covered many issues apart from solar and
distributed generation. Of particular note is the rejection of the QPCs
recommendation to consider earlier termination of the Solar Bonus Scheme which
pays a premium tariff for some solar owners until 2028. The government also
decided to expand the eligibility for the regional FiT from 5 kW to 30 kW to help

small business take advantage of solar power.
https://www.dews.qld.gov.au/ __data/assets/pdf file/0005/939983/qps-response-outline.pdf
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QIldGov 2016b, Queensland Government response to the Queensland Productivity
Commission Solar Feed-in Pricing in Queensland Inquiry, Queensland Government,
Dec 2016
In response to the final QPC report {QPC 2016e} the government accepted many of
the recommendations but decided that no change should be made to the

arrangements for regulated minimum FiT for regional Queensland.
https://www.dews.gld.gov.au/__data/assets/pdf file/0010/983710/gpc-fair-price-solar-response.pdf

QPC 2015a, Terms of Reference, Queensland Productivity Commission, Public Inquiry
into a Fair Price for Solar Exports, Queensland Productivity Commission, 2015
The terms of reference are notable for the fact that a fair price fi itesbe determined
based on an assessment of public and consumer benefits from solar generated
e | e c t nathec than s benefit to retailers as has been the case to date in other
jurisdictions. The terms of reference also acknowledge the stateg o v e r n rteegett 6 s
for i o mrmdlion rooftops or 3000MW of solar panels by 2 0 2 &nd the potential

contribution of battery storage at the household level to reducing peak demand.
http://www.qpc.gld.gov.au/files/uploads/2015/08/Terms-of-Reference-Fair-Solar-Price.pdf

QPC 2015b, Issues Paper, Solar feed-in Pricing in Queensland, Queensland Productivity
Commission, 15 Oct 2015
Contains extensive background on the cost and impact of the (now closed) Solar
Bonus Scheme and its 44c FiT. Contains a good discussion of reasons a FiT should
be regulated and consideration of factors including fairness, neutrality and simplicity.
Identifies 9 factors that might be taken into account in setting a FiT.
http://www.gpc.qld.gov.au/inquiries/solar-feed-in-pricing/

QPC 2016a, Draft Report, Electricity Pricing Inquiry, Queensland Productivity

Commission, 3 Feb 2016

This comprehensive 314 page report provides a detailed analysis of the Queensland
electricity industry. Of particular relevance to solar feed-in tariffs are the analysis of
the Queensland g o v e r n mlectian dosnmitments of a 50% renewable electricity
by 2030 target and one million solar rooftops by 2020. The draft report also contains
an analysis of the Solar Bonus Scheme. The recommendation in the draft report that
the government should consider an earlier end to the SBS than 2028 was promptly

rejected by the state government.
http://www.gpc.gld.gov.au/inquiries/electricity-pricing/

QPC 2016b, Draft Report: Fair price for solar pricing - Overview, Queensland Productivity
Commission, Mar 2016
Fact sheet summarising the draft report. See summary of Final Report

{QPC 2016€}.
http://www.gpc.gld.gov.au/files/uploads/2016/03/Fact-Sheet-Solar-Draft-Report-Revised.pdf

QPC 2016c, Draft Report: Solar Feed-in Pricing in Queensland, Queensland Productivity
Commission, Mar 2016

See summary of Final Report {QPC 2016€}.
http://www.gpc.gld.gov.au/files/uploads/2016/03/Solar-Draft-Report-FINAL. pdf

QPC 2016d, Draft Report: Fair price for solar pricing - Your questions answered,
Queensland Productivity Commission, Mar 2016

FAQ on the draft report. See summary of Final Report {QPC 2016e}.
http://www.gpc.gld.gov.au/files/uploads/2016/03/Solar-FAQs-20160203.pdf

QPC 2016e, Final Report: Solar Feed-in Pricing in Queensland, Queensland Productivity

Commission, Jun 2016

In summary the report recommended little change to the existing arrangement that

there is no regulated minimum FiT for SE Queensland. Findings include that:

1 Retail competition in SE Qld means that there is no case to mandate FiTs to
address market power.

1 Inregional areas, Ergon Energy possesses significant market power, which
provides a basis for some form of continued regulation.

Recommendations include that:

1 No regulated minimum FiT be set for regional Qld but that retail offers be subject
to approval by the QCA to ensure that they are i ¢ 0 n s withteféicient pricing
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pr i nc ibptthis eéommendation was not accepted by the state government
i see QldGov 2016b})

1 The Queensland Government should not increase feed-in tariffs to pay solar
investors for reducing carbon emissions. Investors already receive a subsidy
from the SRES for emissions reduction.

1 The Queensland Government should not increase feed-in tariffs to induce
industry development, wholesale market and network infrastructure effects, or

other social impacts.
http://www.qpc.gld.gov.au/files/uploads/2016/12/DOC16-2388-Solar-Final-Report-FINAL 2. pdf

RMI 2013, A Review of Solar PV Benefit & Cost Studies, eLab, Rocky Mountain Institute,
2nd Edition, Sep 2013
fi T tolgjective of this e-Lab discussion document is to assess what is known and
unknown about the categorization, methodological best practices, and gaps around
the benefits and costs of distributed photovoltaics (DPV), and to begin to establish a
clear foundation from which additional work on benefit/cost assessments and pricing

structure developmentcanbeb ui | t . 0
http://www.rmi.org/elab_empower
summary of first edition at http://blog.rmi.org/blog 2013 07 22 devil in _the details

Saddler 2013, Power Down: Why is electricity consumption decreasing?, Hugh Saddler
The Australia Institute Paper No 14, 18 Dec 2013
Analyses the reduction in electricity demand in the National Electricity Market
between 2006 and 2013 and attempts to identify the factors leading to the reduction
compared with the historical growth trend of the previous 20 years. The three largest
factors are identified as the impact of (mainly regulatory) energy efficiency
programs, structural change in the economy away from electricity intensive
industries and the response of electricity consumers, especially residential
consumers, to higher electricity prices. Solar pv make a relatively small contribution,

accounting for only 7% of the demand reduction (p59).
http://www.tai.org.au/content/power-down

Sioshansi 2015a, Distributed solar: evil drag on network or misunderstood blessing?
Fereidoon Sioshansi on 27 August 2015
References several recent US studies on the value of distributed solar pv. Taking
into account financial, social and environmental benefits, the studies find that the

value of distributed solar pv is greater than prevailing retail tariffs.
http://reneweconomy.com.au/2015/distributed-solar-evil-drag-on-network-or-misunderstood-blessing-
99680

Sioshansi 2015b, Solar pv: How to achieve net gain and no pain, Fereidoon Sioshansi,
21 Sep 2015
Describes the boom in distributed solar pv and the results of studies on the value of

exported solar energy. Discusses the challenges these pose for utility rate setting.
http://reneweconomy.com.au/2015/solar-pv-how-to-achieve-net-gain-and-no-pain-98782

SKM-MMA 2011,Value of Generation from Small Scale Residential PV Systems, Walter
Gerardi and Hope Stevens SKM-MMA, 14 July 2011
Estimates the wholesale value of exported pv electricity by assessing the time and
volume weighted wholesale value. This approach allows the value to be captured
based on the time of generation (i.e. during the day, at typically higher than average
prices) and the volume produced. Concludes that in NSW, the electricity produced

by solar had a weighted wholesale value of 7.8c/kWh.
Referenced at:
http://apo.org.au/resource/value-generation-from-small-scale-residential-pv-systems

Solar Citizens 2015a, Submission to Queensland Solar Feed-In Pricing Inquiry &
Submission to Queensland Electricity Pricing Inquiry, Solar Citizens, 23 Nov 2015
Response to the QPC Issues Paper based on a survey of Solar Citizens members.

SSTATA 2013a, Feed-in tariffs for Tasmania, A joint submission in response to i F e-im d
Tariffs: Transition to Full Retail Competition i Issues P a p eSave Solar Tasmania
and Alternative Technology Association, 7 June 2013
A response to the state government paper {TasGov 2013a}. Critiques a number of
points in the Issues Paper and makes the case for greater support for distributed
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generation in Tasmania. Provides detailed statistical analysis to refute the argument
that the FiT is a cross subsidy from poorer to wealthier customers. Includes
suggested changes to the terms of reference for Tasmanian Economic Regulator
review to set a FiT to come into effect from January 2014.
http://www.solarcitizens.org.au/tas_docs

direct:
http://d3n8a8pro7vhmx.cloudfront.net/solarcitizens/pages/110/attachments/original/1381291445/2013-10-
02-TER-SST-submission-v04.pdf?1381291445

SSTATA 2013b, Fair feed-in tariffs for Tasmania, A joint submission in response to the
Tasmanian Economic Regulator Draft Report of September 2013, Save Solar
Tasmania and Alternative Technology Association, 2 Oct 2013
Provides responses to specific questions raised in the draft report {OTTER 2013a}.

Also makes a detailed case for consideration of location specific FiTs.
http://www.solarcitizens.org.au/tas_docs

TasGov 2013a, Feed-in Tariffs: Transition to Full Retail Competition i Issues Paper,
Energy Reform Project, Tasmanian Government, May 2013
Sets out proposed arrangements to replace the 1:1 FiT offered by Aurora with a
regulated FiT that would apply to all retailers, in preparation for the introduction of

full retail competition. Counters various arguments in support of a premium FiT.
http://www.electricity.tas.gov.au/issues-paper-feed-in-tariffs-under-full-retail-competition/
http://www.premier.tas.gov.au/media_room/media_releases/public_consultation _on_feed in_tariff

TasGov 2013b, Supplementary Paper: Feed-in Tariffs under Full Retail Competition,
Energy Reform Project, Tasmanian Government, 3 Jun 2013
Additional examples of impact of feed-in tariff arrangements under different

scenarios.
http://www.electricity.tas.gov.au/supplementary-paper-feed-in-tariffs-under-full-retail-competition/

TasGov 2013c, Feed-in Tariffs: Transition to Full Retail Competition i Response to
Consultation, Energy Reform Project, Tasmanian Government, Aug 2013
Provides detailed responses to various points made in public submissions to the
Issues Paper.

TasGov 2013d, Feed-in Tariffs: Transition to Full Retail Competition i Final Position
Paper, Energy Reform Project, Tasmanian Government, Aug 2013
Final report following consultation process. The major change was the extension of

the legacy tariff from 3 to 5 years. Sets out transition arrangements.
http://www.treasury.tas.gov.au/domino/dtf/dtf.nsf/LookupFiles/Feed-in-Tariffs-Transition-Full-Retail-
Competition-Position-Paper.pdf/$file/Feed-in-Tariffs-Transition-Full-Retail-Competition-Position-Paper.pdf

TEC 2015, What Price Solar? Total Environment Centre, Oct 2015
Leaflet produced as part of the Green Electricity Guide project. Provides advice for
solar owners on getting the best deal from retailers. Summarises detailed analysis
which shows that in many cases solar owners can pay hundreds of dollar more a
year than non-solar customers for purchasing the same amount of electricity from

the same retailer.
http://greenelectricityquide.org.au/wp-content/uploads/2015/11/What-price-solar-factsheet-2015-V2.pdf

Than 2015, Estimated social cost of climate change not accurate, Stanford scientists say,
Ker Than Stanford News, 12 Jan 2015
The "social cost" of carbon dioxide emissions may not be $37 per ton, as estimated

by a recent U.S. government study, but $220 per ton.
http://news.stanford.edu/2015/01/12/emissions-social-costs-011215/ [accessed 30 Mar 2017]

TREA 2015b, Initial Submission to OTTER: Regulated FiT investigation, Tasmanian
Renewable Energy Alliance, 18 Dec 2015
Argues that the Regulator should use a broad interpretation of its terms of reference
and sets out benefits of distributed generation that should be taken into account in

setting a FiT.
http://tasrenew.org.au/wp-content/uploads/2016/04/2015-12-18-Tas-FiT-submission.pdf
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TREA 20164, Valuing Solar for T a s ma rnFutaréd SREA Submission to the Office of the
Tasmanian Economic Regulator in response to the Draft Investigation Report on the
Regulated Feed-In Tariff Rate, Tasmanian Renewable Energy Alliance, 15 March

2016
http://tasrenew.org.au/wp-content/uploads/2016/03/2016-03-15-TREA-FiT-submission.pdf

USEPA 2015, The Social Cost of Carbon, US EPA Fact Sheet, Dec 2015
Webpage describing the EPAs Social Cost of Carbon methodology.
fEPA and other federal agencies use the social cost of carbon (SC-CO,) to estimate
the climate benefits of rulemakings. The SC-CO, is an estimate of the economic
damages associated with a small increase in carbon dioxide (CO,) emissions,
conventionally one metric ton, in a given year. This dollar figure also represents the
value of damages avoided for a small emission reduction (i.e. the benefit of a CO,

reduction).o
https://www3.epa.gov/climatechange/Downloads/EPAactivities/social-cost-carbon.pdf

VicGov nd, Victorian Feed-in Tariff (webpage), Victorian Government, no date
Official description of Victoria FiT arrangements, including closed schemes and

future ESC processes.
http://delwp.vic.gov.au/energy/renewable-energy/victorian-feed-in-tariff (accessed 12 Mar 2017)

VicGov 2016, Victorian Government Response to the Essential ServicesCo mmi s si ond s

Energy Value Of Distributed Generation Final Report, Victorian Government, Oct

2016

In response to the E S C final report {ESC 2016c} the state government decided:

9 to support a multi-rate FiT (but implementation was subsequently delayed until

July 2018)
9 that a location-based tariff would unduly complicate the FiT scheme
1 that social and environmental benefits should be recognized as part of the FiT

rate ratherthanviaa 6 d e e ougpdtt ar i f f 0
http://www.delwp.vic.gov.au/energy/electricity/victorian-feed-in-tariff/esc-enquiry-into-energy-value-of-
distributed-generation

VicGov 2017a, Energy Legislation Amendment (Feed-in Tariffs and Improving Safety and
Markets) Bill 2016, Victorian Government, 2017

The actual legislation as explained in {VicGov 2017b}
http://www.legislation.vic.gov.au/domino/Web_Notes/LDMS/PubPDocs.nsf/ee665e366dcb6cb0ca256dad
00837f6b/7957db34acd6995dca258057007ab675!OpenDocument

VicGov 2017b, Energy Legislation Amendment (Feed-in Tariffs and Improving Safety and
Markets) Bill 2016 Explanatory Memorandum
fSubclause (4)(c) inserts new subsection (c) into section 40FBB(3) of the Electricity
Industry Act 2000 to require the ESC, in determining a rate or rates for the purpose
of substituted section 40FBA, to have regard to the avoided social cost of carbon
and the avoided human health costs attributable to a reduction in air pollution.o
The terms @voided social cost of carbondand @voided human health costs
attributable to a reduction in air pollutiondare explained with examples.
The legislative changes also provide for FiT rates to be set by financial year rather

than calendar year, and make provision for multi-rate FiTs to be set.
http://www.legislation.vic.gov.au/domino/Web_Notes/LDMS/PubPDocs.nsf/ee665e366dch6cb0ca256dasd
00837f6b/7957db34acd6995dca258057007ab675!OpenDocument

VicGov 2017c, Order specifying a methodology and factors for the determination of the
avoided social cost of carbon, Victorian Government Gazette, 21 Feb 2017
An order by the Governor in Council setting out the methodology for calculating the
0 a v o bodia cbst of c a r bcompdnent of the Victorian feed-in tariff to operate

from July 2017.
http://www.gazette.vic.gov.au/gazette/Gazettes2017/GG2017S036.pdf

Wood 2014, Fair Pricing for Power, Tony Wood & Lucy Carter Grattan Institute, Jul 2014
Argues that Australian electricity prices are unnecessarily high and are unfair
because some users (in particular owners of air conditioners and solar pv) do not
pay the cost their usage imposes on the network. Suggests that it would be fairer to
introduce critical peak pricing for all domestic consumers and locational pricing for
areas of network constraint. Discusses the practical problems of introducing these
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changes including the cost of smart meters and the issues around customer

education and political acceptability.
https://grattan.edu.au/report/fair-pricing-for-power/
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