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EXECUTIVEUMMARY

ROAM Consulting saconductedindustry consultationmodelling, and detailed analysis
G2 Ay@SadA3arasS GKS AYLI OO 2F !'dzZAGNIfTAlI Qa w
market and retail bills.

Three scenarios were modelled
1 ABusiness as Usu&AU scenario, wheréhe RET continues as legislated;
1 A No RET scenario, where the RET is repealed, with only existing and financially
committed projectsbeing covered by the scheme
1 Anincreasedand extendedRETscenario, where the RETiikreasedio a 30% by
2030 targetand extended to 2040

wh! aQa Y2RSfftAy3a: &adzLlll2NISR o0& AYyRlde@di NE O2
scale Renewable Energy TargeREYcan be met under the BAU scenario. Furthermore,

both RET scenarios result in lower net electricity costs to wmess in the mediumto

long-term.

KEYOUTCOMES

Wholesale price increases areducedby the RET

Under the existing LRET afunalscale Renewable Energy ScherB&RES wholesale
electricityprices are expected tdse only moderatelyor the period to 208, with growth
in new renewal®s acting taeduceprice riseghat would otherwiseoccur.

The cost of the RET is largely offset by reductions in wholesale pricdse nearterm

This isbecause othe merit order effectwhereby additionallow Short Run Mrginal Cost
(SRM(Cgenerationdisplaces more expensive generatithrereby lowering the wholesale

price of electricity in the marketSolar and wind energy have vergwl SRME€
predominately because their fuel is freEhese wholesale energyrice savingsare easily

2P0SNI 221SR o0& O2yadzYSNERY | ¥eclirge Igetgagal e
bills.

Repealing the REWould increase retaiklectricity bills

In the longefrterm, in the absence of newenewablegenerationbeing built wholesale
electricty prices wilincreasefrom their current levels in response to demand growth and
generator bidding strategies. The increase in wholesdéetricity costsis greaterthan
the costs of the REIn the medium to longterm. Averageresidential electricity bills
would be $56 a year highein 202Q an average of $108a yearhigher beyond 2020and
could be as much &l148higher,if the RETs repealedcompared to the BAU scenarilb.

is worth noting that he size of thavholesale electricity price merit ordeffect modelled
for Australia is comparable with international studfssimilar electricity markets
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Figurel ¢ Change in retail price components in No RET scenario relative to BAU sce

Increasing and extendinthe RETwill further benefit consumers

If the RET is extended to a 30% targgt2030(a fixedLREf 65,000GWh),residential
electricity bills will continue to decreaseelative to BAUN the longer termas shown in

Figure2. This reflects the continued merit order effect and the low marginal cost of
renewables
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Figure2 ¢ Change in retail price components in Extended scenario relative to BAU sce

The RET will drive significajob creation

A significant number of jobs will be required to meet these targets as showabrel.
ROAM estimates that 18,400 positiomsrenewables will be createdetween 2014 and
2020 as a result of the REemaining unchanged. This includes 9,700 positions created in
large-scale renewables and 8,700 positions in sreadlle renewables.

Repealing the RET would lead to the creation of 8,000 fewer jobs in-daaie
renewables and 3,800 fewgobs in smaiscale renewablesompared to the currently
legislated target (BAU)ncreasing the target beyond 2020 does not result in additional

positions in renewables djore 2020, but doesresult in a longeraverage duration of
positiors.
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Tablel ¢ Renewableenergy industry positionsn Australia by 20120 under each RET scenario

Scenario

Largescale
renewables
construction

Largescale
renewables
operations and
maintenance

Smallscale
renewables

ENERGY
COUNCIL

ININGCIEWE I ES

BAU 8,600 1,10 8,700 18,4
No RET 1,200 500 4,900 6,600
ExtendedRET 8,600 1,100 8,700 18,400
Difference between
No RET and BAU -7,400 -600 -3,800 -11,800
Difference between
Extended RET and BA < L s v

The RET will drive new investment

Under the existing targethe total cumulativeinvestment in largescale renewables will
be nearly$156 A £ £ A 2y A Yy betwBeR hotv @iR02R. & thé REWNE repealed, this
investment willbe significantlyeduced by $11 billion

Repealing the RET will increageeenhouseemissions

If the RET is repealed, electricity sector emissions in 2020redelled to increase by
14.8million tonnesrelative to BAU. This is a 12r@llion tonne rise in emissions relative

to 2000 levelsCumulative emissiaito 201920 will be 34.7illion tonneshigher if the

RET is repealed. If the RET is repealed and the Federal Government is to achieve its
commitment of reducing greenhouse gas emissiondiby per cent of 2000 levels by
2020, the increase in electricity sector emission would have to be matohedductions

in emissions in other sectors.
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Figure3 ¢ Electricity sector emissions in No RET scenario relative to BAU (NEM and

RENEWABLES AS A PERQEE OAUSTRALI® ENERGY USAGE

Much debate around the RET cesdron forecasts of the percentage contribution of
NEBySe¢lofSa (2 !daGNIfAlIQa SySNHe& dzal 3So 2§
f SAAatlrGA2yY AY HanndpE GKS AyuSyairzy gl a (KI
ldza GNJ £ A Qa St SOE NISEA FAR & dzINBy &S 6 A BincB gl 2 dzND S
time, forecasts off dza G NJ f A Qa St SO ehcorkasad and Souflop/FY Ay H
uptake has been larger than anticipated. The combined effect of these factors is that
achieving the current LRETrget of 41,000GWh in 2020 will likely deliveslightly more

GKFY wHm: 2F 1dzZa0dNIfAFQa St SO0 NOOM éstimatésdzLILI &
that renewables will deliver 22.6% of electricity consumed in Australia in 2020.

ROAM has reviewed multplmethodologies and papers to develdp view of the most
appropriate basis foestimatingboth demand and renewable generatiofhe Australia
wide demand forecast fromthe dza G NJ f A | Y Brea@d& R46oGrses and Energy
Economicss usedin our cdculationg as it provides the most comprehensive account of
electricity demand and generation in Australia.

! Martyn A & Styles J, Pannentary Library, June 200Bills Digest no. 182 20d8®: Renewable Energy
(Electricity) Amendment Bill 2008vailable at:
http://www.aph.gov.au/ParliamentaryBusiness/Bills_Legislation/bd/bd0809/09bd1&%cessed 18
February 2014.

?Bureau of Resources and Energy Economics, December/0dtPalian energy projectionévailable at:
http://www.bree.gov.au/publications/australiasenergyprojections2049%E2%80%935Accessed 13
February 2014.
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GLOSSARY

Acronym

Definition

AEMC Australian Energy Market Commission
AEMO Australian Energy Market Operator
AER Australian Energy Regulator

BAU Business As Usual

BREE Bureau of Resources althergy Economics
CCGT Closed Cycle Gas Turbine

DC Direct Current

FiT Feed in Tariff

IMO Independent Market Operator

LGC Largescale Generation Certificate
LNG Ligquid Natural Gas

LRET Largescale Renewable Energy Target
LRMC LongRun Marginal Cost

NEM National Electricity Market

NPV Net Present Value

NSW New South Wales

PPA Power Purchase Agreement

PV Photovoltaic

QLD Queensland

RET Renewable Energy Target

SA South Australia

STC Smaliscale Technology Certificate
SRES Smallscale RenewablEnergy Scheme
SRMC ShortRun Marginal Cost

SWIS SouthWest Interconnected System
Tas Tasmania

Vic Victoria

WA Western Australia

WEM Wholesale Electricity Market
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1 INTRODUCTION

The Clean Energy CounmimmissionedROAM ConsultinROAM)to undertake market
modellingand analysisof ! dza i NI ft Al Q&4 wSySéglofS 9yheNHES
LargeScale Renewable Energy TareRETand Smaiscale Renewable Energy Scheme
(SRES).

In addition,ROAM has calculated the percentage contribution of realelesbasedon
the current LRET and SRES and the GWh totals that correspond to vasaiket share
percentagesutilisingprevailing electricity demand forecasts.

ROAM also conducted interviews with the members of the renewable industry in
Australia tobetter inform its understanding ohow achievable the RET is in its current
form.

Finally, ROAM conducted detailed market modelliigvholesaleelectricity prices, retail
electricity prices and other system costs associated il LRET and SREBadditon to
a forecast of the costs associated with the existing schemes, ROAM has forecast two
alternative formulations of the schemes to inform discussion during the 2014 RET Review.

All monetary figures provided in this report are listed in June 32@dllars, unless
indicated otherwise

2 PERCENTAGEONTRIBUTION OF RBMIBLES

2.1 POLICYNTENTION

In 2009 ,ExpandedRenewable Energy Target legislatisas passed replacinghe existing

Mandatory Renewable Energy Target scheme. This exparstdeme significantly
increased the targets and extended the duration of the schente few targetswere

designed

to ensure that the equivalent of at least 20 per cent of Ausi@kdectricity supply
is generated from renewable sources by 2020, when combined with an estimated
baseline renewable generation of 15 000 GWh.

In order to provideregulatorycertainty, the government fixed the GWh trajectory based
on the prevailing independergnergyforecasts at the timef the 2007 federal election.
ROAM could not find detailed docwntation of these calculations beyond those
calculations published in the 2012 RET Review Final Report

s Martyn A & Styles J, Parliamentary Library, June 2Bill8,Digest no. 182 20@®: Renewable Energy
(Electricity) AmendmenRill 2009 Available at:

http://www.aph.gov.au/Parliamentary Business/Bills_Legislation/bd/bd0809/09bd¥&2Zessed 18
February 2014.

* Climate Change Authoritidecember 2012Renewable Energy Target Review Final Report: Chapter 4
Available athttp://climatechangeauthority.gov.au/ret/finateport/chapter-4. Accessed 9 December 2013.
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Since theExpandeRET was legislated in 2009, energy demand in Australia has decreased
and the outlook to 2020 and beyond is much lower than forega&009. In addition, the
uptake of residential rooftop solar PV has been larger thasanticipated in 2009. Since
NEySgloftS SySNEE OSNIATAOFLGSAE 6SNBE aRSSYSR
applied, this resulted ithe rapid creationof renewable energy certificates from rooftop
solar and a stall in the development of largeale renewables. To providstable
investment signa for the continued development of larggcale renewables the
government split the scheme in to the LRET and SRESJamuary 2011. The original
target of 45,000GWh in 2020 from the combined scheme was reduced to 4100

for the LRET at this timeThe SRES is an uncapped scheme and current forecasts suggest
more than the implicit 4,00GWh of energy will be geneasl (specifically, deemé)l by
rooftop solar in 2020.

The combined effestof falling demand and highéghan-expected rooftop PV generation
mean that achieving the current LRET 41,808h target in 2020 will likely deliver more
GKFY wm: 27T rdydmm idewablésQrathaSyés8. As the original policy
intention was to generateat least 20%, this is arguably consistent with the policy.
Regardless, discussions about the future of the RET frequiertilis onthe percentage
contribution from renewabls under the current or alternative formulations of the RET.

Key to any discussion about a percentage target is defining the denominator of that
calculationg g K & A & a&! dza i NI f AUncartaintySsurtandshifie Gssué of & dzLJL
pKSGKSN SyddNB@RSs63 MR ( SRdzbe a@ABANOK SEOf dzRSa |
used within power stations) or consumed (which excludes losses in transmission and
distribution). Independentof this questioncertainlyl y& RSFAYAUGAZ2Y 2F | dz
should includeelectricity generated not just in th&lational Electricity MarketNEM) in

the eastern states of Australiand Wholesale Electricity MarketW(EM) in Western
Australia, but also in smaller grids and -gffd. These components are frequently
excluded from alculations because they are not as regularly and rigorously measured or
forecast. { AYAf F NI @X GoSKAYR (0KS YSGSNE 3ISYySNI

St SOGNROAGE dadzllld ¢ GKIG akK2dzZ R 0S 02y aARSE

On the other handit is lessclear whetherdisplacement technologies such as solar water
heatersa K2 dzf R 0 S 02 dzyliieSeRechnglogies dlazioll gererate electricity,
but instead displace electricity consumptioG@urrently, dsplacedconsumptionby these
technologies is eligle to produce Smablcale Technology Certificatesder the SRES.

® Both the original 45,00GWh target and the updated 41,0@Wh target represerddditionalenergy

from renewables. The actual amount of renewable generation in any year includes a significant contribution
from hydro stations that existed before the scheimegan. These stations can create LGCs for generation
above a legislated baseline.

® Actually implicit in the split was that 4 million STCs wouldéemedn 2020, rather than 4,006Wh of

energy would be generated by rooftop PV in 2020. However, sinemihg STCs at installation is for
administrative convenience, discussion around what the target should be in 2020 or any future year should
focus on energy actually generated in that year.
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The question of the continued inclusion of displacement technologies was considered in
the 2012 RET Review At that time, the review ultimately recommended that the

eligibility of solar vater heaters and heat pumps should be maintained, but no new
displacementechnologies should be admitted in the future

2.2 ALTERNATIVE DEMANCRETASTS

Forecasting demand is inherently difficult as it depends on multskeumptiors about
the future, includng:
1 Future economic growth;
1 Behaviour of specific large customers;
T wSY2gAy3a GKS STFFSOGa 2F aSEGNBYSE SoSyia
into the future, in order to produce probabilistic forecasts;
1 Development of behindhe-meter technologis; and
1 Accurate measurements of historical usage, particularly kgoff applications.
As such, forecasters regularly provide a range of forecasts, and different forecasters may
have different input assumptions.

Electricity demand forecasts are publisheegularly by several agencies including:
9 Australian Energy Market OperatGkEMO)

o AEMO pblishes annual forecasts of electricaggenerated and serbut
for the NEM. This encompasses the grahnected areas of New South
Wales, Queensland, Victoria, B Australia and Tasmania. The most
recent forecast period extends to 20232 Included in the report are
forecastsof energy production by rooftop PV to 203X3.

1 Independent Market OperataiiMO)

o IMO publishes annual forecasts oélectricity sentout for the WEM This
encompasses the southestern corner of Western Austral@nnected to
the SouthWest Interconnected System (SWIShe most recent forecast
period extends to 20224 ° Included in the reportre forecasts of energy
generaton by rooftop PMo 202324.

1 Bureau of Resources and Energy Economics (BREE)

o0 BREEublishes forecasts of electricigpnsumedfor all of AustraliaThese
forecasts include offrid electricity and are net of auxiliaries, transmission
and distribution losses, and generatidoy rooftop solar. The forecast
published in December 2@lincluded two forecastyears 203435 and

" Climate Change Authority, December 20R2newable Energy Targeeview Final Report: Chapter 7
Available athttp://climatechangeauthority.gov.au/ret/finateport/chapter-4. Accessed 9 December 2013.
8 AEMO, June 2018lational Electricity érecasting ReportAvailable at:
http://www.aemo.com.au/Electricity/Planning/Forecasting/NatioralectricityForecastineReport2013
Accesed 17 February 2014.

MO, June 2013013 Electricity Statement of Opportunities (ES@@dilable at:
http://www.imowa.com.au/reservecapacity/electricitystatementof-opportunities(soo) Accessed 17
February 2014.
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204950 It alsoincluded a separate estimate of energy generation by
rooftop PV.

In the interests of using a single, consistent data sotie¢ coverselectricity use across
Australig not just in areas connected to the two largest gri®AM has used w9 9 Qa
demandforecastsin the calculations presented in this section.

2.3 SELECTED DATA SOURCES

Calculations of the percentage of energy sourced from rendsgain this section are
performed on the following basis:

DSy i a&AAAIDSY OREAMNDY I NBEFob
ISy ARV B R0 (ASY SNI @ i T eFNEF D2 L
Sgl

03 ¥1 e sys NHI_ééj&%ﬁé%%S%%i?ffg &

Demand forecasts net of PV are based on particular assumed values for energy from
rooftop PV.The denominator of equatiorfl) should be energy consumed inclusive of
rooftop PVtherefore, the rooftop PV contribution assumed in the demand forecast must
be used in the denominator. If a different PV forecast is more recent or more cretible
reflects a different SRES assumptitiven it should be used in the numerator, but not the
denominator.

(@] U))

yS
&

Note also, that ROAM has not included displacedsumptionby solar water heaters and
heat pumps in the calculations

The source of each term and rationale for use of this source are discussed further in
Sectiors2.3.1t0 2.3.4

2.3.1 Largescalerenewables

Thecalculationausethe LRET GWh targetsthg values forelectricitygenerated by large
scale renewableserm. It should be recognised thaté actualelectricity generated by
large-scale renavables in a given year could be different to the target due to range of
reasons includingbanking provisions andfluctuations in renewable generatich
Additionally, in this section, exactly the legislated amount is installed; in other sections of
this report, economic arguments are used to determine whether the RET is met or
exceeded.

9 BREEDecember 20124ustralian energy projectionéwvailable at:
http://www.bree.gov.au/publicdions/australianenergyprojections2049%E2%80%935Accessed 13
February 2014.

n the modelling presented in Sectiofs5 and 6, banked certificates were taken inaxcount and
site-specific hakhourly generation were used.
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2.3.2 Preexisting renewables

We assume @neration by preexiging hydro of 15,00@5Wh. This waghe market
expectation in 2007 when the target was sét.

2.3.3 Rooftop PV

In the current legislation,.Smaliscale Technology CertificateSTCsare created at the
time of installation for the amount of electricity an installation is expected to produce or
displace over its lifetime. In the calculatiomsthis section ROAMhasused rooftop PV
generation in 2020 instead of rooftop PE¥emedn 2020to reflect actual generation.

ROAM has assumedaftop PV generationn each yeaiis the sum of themost recent
central generation forecast in the NEfvbm AEM®® and WEMfrom IMO". Analyss of
installed rooftop PV capacity by postcodetween 2001 and January 2023uggests that
approximately 99% of capacity is in NEavid WEMconnected postcodes.

Note that these rooftop PV forecasts differ to the contribution from rooftop PV assumed

in the BREE demand forecast for Australide electricity consumptior® We have used

the AEMO and IMO forecasts in preference to the BREE forecast since they are more
recent. The combined AEMO/IMO forecast is incorporated as a term in the sum in the
numerata of equation(1). The BREE rooftop PV forecast is used in the denominator since
electricity consumption net of PV is based on particular assumed values for the
contribution from rooftop PV.

Projections beyond the forecast end ipts (203334 for the NEM and 20234 for the
WEM) were calculated by slowing growth over time so that the NEM forecast remains
under the NEM saturation level published alongside the NEM forec@stendar year
forecasts are calculated as the averagehsf televant financial year forecasts.

12 Climate Change Authority, December 20R2newable Energy Target Review Final Report: Chapter 4
Available athttp://climatechangeauthority.gov.au/ret/finateport/chapter-4. Accessed 9 December 2013.
¥ AEMO, July 2018Jational Electricity Forecasting Report Supplementary Information 2013: Rooftop PV
[Microsoft Excel file]. Available dittp://www.aemo.com.au/Electricity/Planning/Forecasting/National
ElectricityForecastineReport2013/NEFFSupplementaryinformation2013. Accessed 9 December 2013.
1m0, July 20132013 Electricity Statement of Opportunities (ES@@ailable at:
http://www.imowa.com.au/reservecapacity/ekctricity-statementof-opportunities(soo) Accessed 9
December 2013.

*Clean Energy Regulator, 31 January 2@Maliscale installations by postcode: RET postcode data for
January 2014Available athttp://ret.cleanenergyregulator.gov.au/REReqistry/Datareports. Accessed 18
February 2014.

'® BREEDecember 20124ustralian energy projectionévailable at:
http://www.bree.gov.au/publications/australiafenergyprojections2049%E 2%80%9358ccessed 13
February 2014.
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2.3.4 Demand forecast

BREE have published estimates of Austmlde electricity consumption. These
estimates include ofgrid electricity, exclude generation by rooftop solar, and are net of
auxiliaries, transmission andistribution losses.The mostrecent forecast from 2012
publishedforecass for 203435 and 204%0 as summarised ifiable2.1.%

Table2.1 ¢ BREE forecasts for Australveide electricity consumption

Financial year BREE forecast, December 2012 (GWh)
201213 253,000
203435 325,000
204950 377,000

To obtain values for intermediate years, in the absence of knowledge about the shape of
demand growth between these fixed points, ROABtfprmed an interpolationfor the
intervening yearsusingthe average annual growth rate of 1.14% between 2Q@B82and
203435. Using this interpolation method, demand exclusive of rooftop PV generation in
201920 is forecast to be 273,985Wh, while demandn 2020621 is forecast to be
277,122GWh. Demand for calendar year 2020 is calculated as the average of these two
numbers, which equates to 275,583/Vh.

The denominator of equatiofil) needs to include the generation by rooft&V assumed
in the BREE forecasROAM calculatedhis componentby interpolating between the
rooftop PVgenerationpublished inthe BREEeport using a methodimilar to that applied
to the demand forecastUsing this method, ROAM calculatddht 5,423GWhof rooftop
PV generationvas assumed y . w9 9 Q& R & YaleydRr yer20B O & U

Overall, this means that the expected total demand in 2020, inclusive of rooftop PV, is
280,977 GWh, according to the BREE forecasts.

2.4 OUTCOMES
2.4.1 Percentage contribution brenewables under current LRET

The percentage of energy generated by renewables under the assumptions outlined in
Section2.3is shown inTable2.2.

" BREEDecember 20124ustralian energy projectiondévailable at:
http://www.bree.gov.au/publications/australiafenergyprojections2049%E2%80%935ccessed 13
February 2014.
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Table2.2 ¢ Percentage otlectricity generated by renewables under current LRET GWh
GNF 2S00 2NE | yHRide enedg9 fOrécast dza (i NJ

Pre-existing Annualelectricity

Calendar LRET (GWh renewable  Rooftop PV _ consumed gfr:i(;;ggyby
year generators (GWh) including rooftop renewabled?
(GWh) PV(GWh)
2014 16,100 15,000 4,001 260,741 13.5%
2015 18,000 15,000 4,482 263,964 14.2%
2016 20,581 15,000 4,993 267,244 15.2%
2017 25,181 15,000 5,551 270,583 16.9%
2018 29,781 15,000 6,167 273,983 18.6%
2019 34,381 15,000 6,852 277,447 20.3%
2020 41,000 15,000 7,610 280,977 22.6%
2021 41,000 15,000 8,377 284,576 22.6%
2022 41,000 15,000 9,129 288,249 22.6%
2023 41,000 15,000 9,915 291,997 22.6%
2024 41,000 15,000 10,739 295,825 22.6%
2025 41,000 15,000 11,597 299,736 22.6%
2026 41,000 15,000 12,485 303,736 22.5%
2027 41,000 15,000 13,394 307,827 22.5%
2028 41,000 15,000 14,310 312,016 22.5%
2029 41,000 15,000 15,221 316,308 22.5%
2030 41,000 15,000 16,118 320,707 22.5%

The current LRET of 41,08Wh in 2020esults in22.6%market share for renewable
energyutilising. w99 Qa RSYlIYR FT2NBOlFalo

2.5 H ECTRICIPROM LARGSECALE RENEWABLE®CBIEVE A GIVEN
PERCENTAGE TARGET

Table2.3 shows theelectricityto be generated by laggscale renewables under various
LISNOSy GF3S I NBS idwide éngrdy foregadt.9 Q& | dza G NI € A |

® These calculations use the LRET GWh targets as values for the term for energy generatedsogiéarge
renewables in equatiofil). Actual generation by largecale renewables in each year may vary due to the
use of banked certificates and the installation of laspale renewable capacity above the LRET.
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Table2.3 ¢ Estimate of the total energy generated by larggcale renewables under various
percentage targetsand w9 9 Q& -widefedeNyy fordcast

Pre-existing Ener Generation by
Calendar renewable | Rooftop PV  Annual energy ay large-scale
generated by
year generators (GWh) consumed (GWh) renewables renewables
(GWh) (GWh)
2020 15,000 7,610 280,977 20% 33,586
2025 15,000 11,597 299,736 25% 48,337
2030 15,000 16,118 320,707 30% 65,094
3 INDUSTRY CONSULTATION

A key question, and the cause of significant industry debate, is to what extent the existing

(or modified) LREGWhtargets are achievable, and whether meetingK S [ w9 ¢ A& Q¢
G KI NRE€ 2N) AAYLIRAaaAof Siad well s to Yeltey fddim Ghig A & |j d
renewable generation development plans in each scenario, ROAM conducted interviews

with representatives fromthe Australian renewable energy industfROAM sampled

views from thirteen organisations, including wind developers, solar developansl

retailersas well asonstructioncompaniesand suppliers ofraw materials(such as steel);

interviews were conducted in October and Noveml#913.In order to reeive frank and

honest responses, ROAM used its independent position in the market and conducted the
discussions undeghe Chatham House Rulthé agreement that no information would be

attributed to any particular company or individualthis report, orm our discussions with

the Clean Energy Courncil

3.1 ACHIEVING THE EXISTINRETSWH TARGET

The achievability of the existing 41,060h by 2020 LRET was discussed in detail with
each interviewee.ROAM informed each discussion by stating thetcording toits
analysis,Australia would need to build,300-1,800MW of new renewable energfor
severalconsecutive years to meet ¢htarget. All interviewees unanimously agreed that
the industry had the capacity to med#te target. The following points summarigbe key
aspects of potentialphysical constraints to meet this targetdiscussed by the
interviewees

1 Current install rates.Through the current set of committed projects, the wind
industry alone will install around 63@W in 2014 and another 90WW in 2015.

1 Availability of raw materials.Some industry members indicated that local steel
production and fabrication can ramgp sufficiently to meet the required
installation rate of wind and solar plant. Other interviewees suggestedntiaig
not be possible but they did agree that availability of steefowers is not a
constraint because imported steel toweaise easilyobtained.

1 Availability of components There is sufficient capacity to increase supply in
Australia through acombination of Australian and importedomponents.For
example, Australian wind turbine tower production could be doubled from its
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current rate of 150200 towers/year Due to a levelling off of wind farm
installation growth in China in the past few years, factories in China currently have
an exess of wind turbine components with plenty to medtetcomparatively
small Australian demandnderthe existing target.

1 Availability of labour. More than half of the intervieweesoted that there is
currently a lot of spare capacity in the Australian worke and many highly
trained people looking for work, especially in the energy industry. Reasons for this
include the high Australian dollar, the downturn in the mining industry and the
recent levelling off of electricity demand growth in Australia hagtimon
renewable plant developmentsn the unlikely event thatlomesticskilled labour
is in short supply,lslled labour can also be brought in from overseas.

1 Availability of construction equipmentThere is spare capacity due to the abeve
mentioned downtirn in the mining sectorCrane availability caalsobe quickly
ramped up if neededby bringing in cranes from overseas

Despite broad agreement on a lack of physical constsatnére were some diverse views

on whether the existing LREGWh target can be met due to financial and social
constraints All of the interviewees said that the existing LRET could have been met if RET
policy certairty prevailedafter the 2012 RET Revielwt pointed out that the market is
currently stalled with the price of LGC@ncluding bundled inPower Purchase
AgreementsPPASs) too low fonew projects to be viableA majorityof the interviewees

were still optimistic that thecurrently legislated. RET can be met, as long asltk&C price
(bundled or spot)ncreases soon (Wiin the next 12 months)

All the intervieweeemphasised thaa key reason for the stalling markettige perceived
uncertaintyas to the trajectory of the LRHET the futuredue to the RET review in 2014
The market responded similarly in advance of thest review Almost all of the
intervieweesidentified this uncertainty as themain constraint to meeting the LRET.
Contributing to the market stalling are thHellowingtwo factors
1 Entities liable to purchase LGCs consider the uncertamtihe targetis great
enough such thathey are only willing to sign contracts foundledPPAst prices
below that required for wind farms and other renewable projects to be viable.
1 Entities liable to purchase LGCs still have a signifiroamiberof banked LGCs left
over from the twaeyearperiodin whichdeemed LGCs frosmaltscale rooftop PV
and solar hot water wre included in the market.

Many of the interviewees pointed out that a-Bnnual review does not allow the market
to operate smoothly and achieve its gsalvhentarget redudions are perceived to be
within the scopeof the reviews The outcome of the2012 RET review resulted in no
change to the LRETnd the industry was subsequentlyable to develop somenew
projects However,renewedactivity only lasted12 monthsand slowed agaias the 2014
review drew closer The currenthiatus in renewables developmenis happening at a
critical timein terms ofthe challenge oimeeting the LREWind and largescalesolar
projects typically need a PPA fbd-15 yeardo achieve financial close, and since the LGC
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liability is legislated to end in 2030, the required window Wwébin closingsery soon in
2015.

The other major barrier to achieving the LRET discussddly among the interviewees

was the current social am political environment in Australiawhich is making
development approvals difficult and tim@nsuming to obtainDevelopment approvals

FNE GF1Ay3a GKNBS 2N Y2NB @SINB G2 20d0FAy>
enough projects approved to neethe 41,000GWh target by 202However, it should be

noted that wind farms sufficient to meetore than half of the 41,000 GWh target
already have planning conseot are under construction

The sociahcceptance requirements on a wind farm akso becoming more stringent.
For exampleplanning scheme amendmenMC82which specifieghat no wind turbines
can be installed within a Bm radius of a dwellingvithout their consent,is makingnew

greenfieldwind farmdevelopmensin Victoriaproblematic

Several interviewees also cited the length of time required for grid connection
agreements as a potential sheierm constraint in getting enough projects through the
pipeline toconstruct atthe rates requiredo meetLRET as currently legislatélectraMet

in South Australia was considered to have the most streamlined approval process due to
their experience in grid connection for wind farms. Consequently, these interviewees
were hopeful that Transmission Network Service Providers (TNSPSs) in othervabatlds
improve their processeas they gained experience in grid connection of wind fasms

that this potential constraint is not an issue

Another concern raised by several interviewesghie combination of factors that is
conspiring to create a likelyoom-bust cycle in the wind industry in the next decade. The
delay in committing projects now due to the oversupply of LGCs generated before the
LRET/SRES split, combined with delays due to regulatory uncertanagns that
construction to meet the LREB &urrently legislated will have to ramp up quickly, and
then will suddenly come to a halt in 2020 when the GWh target becomes a constant
41,000GWh/year until 2030.

3.2 (HANGES TO CARBONPRG

The AustralianGovernment plans to remove Austrdli@arbon prce mechanism and
indications are that this may be achievable in the second half of 2@dgendingon
negotiations inthe Senate from 1 July 201%he consensus from the interviewees is that
this has little effect on project viability in the shedrm asthe carbon price was expected

to be low when the Emissions Trading Scheme (ETS) was due to commence on
1 July2015.

However some of the interviewees explained how the imminent removal of the carbon
price is creating doubdbout whetherthere will be acarbon price in 2030, when the LGC
liability is legislated to end. ThexpandedRET policy was designed to work in conjunction
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with the carbon pricethe wholesale pool price inclusive ofcarbon passthrough was
expected to be high enough by 2030 suchttrenewable energy projects would be cost
competitive with other generation sources without the LRETfiving the LGC price
towardszerod 2 YS G A YS A yTheld&uSt oventhe ga@b@nprice in 2030 creates a
potential large drop in competitiveness genewable generators in that yeamreating
additional risk for financiers granting loans extending past 2030 pariting downward
pressure on PPAming negotiatedor a period extending beyond 2030.

3.3 SOLARPVCONTRIBUTION TO THRET

A few utility-scale pojects are currently undeconstructionand are beingbuilt with help
from additional Government fundingnd/or a Feeen Tariff. However,the total amount
of new large scale solar PV capadtgxpected to be minor.

Any reduction or delay in the 41,0@BWh target would significantly impact the
development of utility scale solar plants in Australia and reduce their potential
contribution to the RET by 2020.

4 BACKGROUNDO MODELLING AND ABS&PTIONS

To inform the 2014 review of the RERDAMinvestigatel the impact of the Renewable
Energy Target oresidentialand commercial electricityprices as well as flovon effects

of the RET, including the impact on other generators, job creation and carbon emissions
Sectiord outlines he input assumptions and methodology for this modelling.

4.1 MODELLING TOOLS

I 1S@ O02YLRYySyld 2F (GKAa Y2RStftAy3a Aa &aniyd#
the NEM(encompassing Queensland (QLD), New South Wales (NSW), Victoria (Vic), South
Australia(SA) and Tasmania (Tasnd the WEM in Western Australia, which covers the
SWISconnectedareaaround Perthand the SoutAVest

The modelling methodology used by ROAM is outlinelignire4.1. The key steps in this
process ag outlined below.
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(cost based)
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2-4-C time sequential

modelling
h 4

Economic analysis

A4

Modelling outcomes

Figure4.1 ¢ Modelling flowchart

Industry consultation

ROAM engaged with wind developers, solar PV developers and electricity retailers to
understand the ability of the industry to meéte RET as well as any costs or benefits to
reviewing the RET at this time. Our findings from this analysis are discussed in Section

Input data

As with all modelling, input assumptions are critical to producing accurateomss.
ROAM Consulting has sourced the most up to date forecasts of future conditions from
organisations such as BREE, AEMO and the 3&ion4.3 outlines these in more detalil.

Integrated Resource Planning

A key step in thenodelling of electricity systems is to model new entrants in the market,
as well as the possibility of retirements of existing plant. For this modelling, ROAM
employs our LTIRP software, which seeks teomtimise the development of new
generation capacityretirements and transmission upgrades in order to achieve the most
efficient system. ROAM modelled the development of the system with and without the
RET out to the year 2050.

The LTIRP is a valuable tool for planning, as it represents a (comparasivalght
forward mathematical model for modelling losigrm developments. ROAM has
successfully used this tool for a diverse range of clients, including the Treasury, network
service providers and project proponents. Its strength lies in determining wieam
technologies are likely to become favourable, and the relative mix of each.
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2-4-C dispatch modelling

lf 0K2dAK [ ¢Lwt-O2¥Ré aXXRET NI 1o NIS ke plasmring,t S 0 2 ¢
they do not typically capture the shererm effects of actie markets. For example,
RSOSt2LISNE | yR NBGIF AT S Niostrditgbi (projeS @evided I NA f &
that available projects meet their required rate of return, and there is often affirgver

advantage, which can drive project investment. i&ny, uncertainty over future
developments or costs tends to drive additional risk avoidance strategies.

Furthermore, such models typically underestimate wholesale electricity prices in the
b9aX 06S0OlFdzaS GKSe& R2y Qi 1l lo&asidnglyiuded byO O 2 dzy (i
generators to maximise returns in an opportunistic fashiofleviews of historical

operation of the NEM show that it is inappropriate to model alhgetors bidding at

their shortrun marginal costfSRMCs)For example, historical analg by ROAM has

shown that price spikes well above operating costs would ltaveributed up to 50% of

revenue ofa hypothetical solar plant

4 4dzOKXZ wh! aQd LINAYFNE Y2RStfAy3a FT2NJ GKAA
model 24-C. We conductedanodelling of every halhour of the study period under a

range of demand and generator availabilities to produce the most realistic market
outcomes. This model includes the highest possible level of detail of the NEM and SWIS
markets, including bidding stategies (for the NEM) demand forecasts, transmission
constraints and thevariableoutput of wind and solar generators

Further details of 2-C can be found iAppendix A

Economic analysis

As a starting point, ROAM used thetput of the LTIRP to guide generation development,
particularly of renewables. After detailed dispatch modelling, however, ROAM conducted

an analysis of each existing and new generator to assess its technical and financial
performance. Basedonthisadai A 8 > wh! aQad Y2RSf& | RRSR 2NJ |
to achieve a more efficient and financially optimal operation. This included an analysis of

the Renewable Energy Target and ensuring that both generators and retailers would be
willing to sign PPAs fany projects installed under the RET.

Modelling results

Once a stable solution was obtained, ROAM then undertook a detailed analysis of the
simulations, to produce key outcomes such as total system cost, the price of LGCs, and
scenario emissions. A summaf these outcomes is presented$ections, 6 and7.

Y ROAM Consulting, J@012,Solar Generatiog Australian Market ModellingReport to Australian Solar
Institute]. Available at:

http://www.au stela.com.au/docs/20120606 _Solar%20Generation%20Australian%20Market%20Modelling
%20ROAM%20Consulting%20ASI.pdtessed 23 April 2014.
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4.2 KEY OUTPUTS
4.2.1 Retalil prices

General assumptions

ROAM has provided forecasts for each component of the retailHvever, due to the

difficulties of forecasting future network investment cost, prudential hedging for retailers

YR 20KSNI-YAANJAS (FéNJ FalyRly2 NBE S wh! a KFa RSt A0SN
to forecasting these components, using analysighe Australian Energy Regulator (AER)

of recent retail price® and moderate growth or development assumptions in the short

term.

In particular, ROAM has modelled only a moderate skemh increase in network costs,
which are then held constant for the remaer of the study. Whether additional network
infrastructure (beyond replacement and maintenance) will be required in the futre
GKSGKSNI NBOSyid @&SINaA KIFI@S aSSy Iy AYyONBlFas
into the future, will be subject to may external factors, inclling social and political
preferences as well agliability standards andegulatory changes such as the proposed
Optional Firm Access frameworka any case, these factors are not expected to be
affected bythe future of the LRE&Nnd so will be constant across all scenarios t#ng

will not affect the qualitative conclusions of this repolttis worth noting that the AEMC
has found the required investment in networks is likely to be higher without the
expanded RET scheme in gat

C2NJ GKS ¢gK2ftSaltS O2YLRySyda 2F NBOGFAT LIND
would be incurred by retailers based on the pool price outcomes observed by ROAM. In
practice, retailergypically developcomplex hedge portfoliosignlongterm PPA ard/or

acquire generatos in order to cover a range of possible futures. As such, retailers
Ge@LIAOFffte ySSR (2 NBO2OSNI FRRAGAZ2YIE O02ai0a
NAalé G2 O2yadzyYSNAR 08). LINPGARAY3I FEF G LINROS

Similarly,ROAM has assumed that retailers are able to pass through the full cost of their
purchased LGCs, and that future annual RPPs and STC targets have been set at the
GO2NNBOiG¢ fSOSEt F2NJ SIOK &SINE NBIdZANAY3I y2

ROAM has teen a longterm approach for producing forecasts for this modelling,
reflecting key drivers and trends. As such ROAM does not distinguish between retailers or
distribution networks within a region. This may result in minor inconsistency in
comparison to rgionally focussed organisations to IPART but are immaterial to the
outcomes of this report.

% AEMC, March 201E&lectricity Price Trends Final Repdéwtailable athttp://www.aemc.gov.au/Markets
ReviewsAdvice/RetaiElectricityPriceMovements2012 Accessed 23 April 2014.

L AEMC, December 201mpart of the enhanced Renewable Energy Target on energy rsafkeiable
at: http://www.aemc.gov.au/MarketsReviewsAdvice/Impactof-the-enhancedRenewableEnergyTarget
on#. Accesse@3 April 2014.
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SWIS retail price assumptions

There are several recent publications that attempt to estimate the breakdown of retail
prices in the SWIS market. However, each stayploys different categories and where
their categories are consistent, their contribution estimates vary by up to five percentage
points. Furthermore, while the NEM is an eneaqty market, the SWIS wholesale market
consists of bilateral trades, a shadrm dayahead energy market (the STEM), a +iale
balancing market and a capacity credit market. All of these have significant contributions
to retail prices but a lack of transparency in both retail prices and market costs makes
analysis difficult.

No recent reports directly break down the wholesale costs into the energy and capacity
components. However, ROAM observed that the allowable capacity credits from
renewables (as a percentage of nameplate capacity) has been decreasing in recefit years
thus reducing the impact of the LRET on the capacity credit market. ROAM has therefore
assumed that the cost of procuring capacity credits passed through on a retail bill remains
effectively constant (on a peMWh basi9 regardless of the development of new
renewable or thermal generation.

Finally, ROAM has assumed that ancillary services costs remain constant, cM#er
basis in the absence of any certainty in this regaRtevious analysis suggests that these
costs are likely to increase bate unlikelyto be significant for consumers.

ROAM drew a consensus view of the retalil price breakdown in the SWIS #1120i%ne

gAUK GKS 1 9a/Qa SadAayYlraSa Ay AGa Lzt A0l
2013* Future WEM retail prices are then modell#ttough estimating the impact of

changes to the modelled energy price and the LRET, SRES&eaddin Tariff KiT)
contributions in the future years, while keeping all other components the same in each
scenario.

4.2.2 LGC price calculation

Spot versus contragprices

LG A& AYLERNILIYG G2 YIF1S | R
YIEN]LSGéE YR GKS AYLI ASR LINRAROS

~<
(@]
[==NN¢p ]

Historically, the certificate spot market has beeshativelyvolatile, with large rapid shifts
in the spot price being driven by policy announcements and other unpredictable factors.
Thisstrongly suggests that ot market prices are not representative of the underlying

*2IMO, Capaity Credit Information Available athttp://www.imowa.com.au/reservecapacity/capacity
creditinformation. Accessed 23 April 2014.

*ROAM Consulting, September 20Impactof the LRET on the costs of FCAS, NCAS and Transmission
augmentation[Report to the AEMC]. Available attp://www.aemc.gov.au/MarketsReviews
Advice/Impactof-the-enhancedRenewableEnergyTargeton. Accessed 23 April 2014.

* AEMC, March 201E&lectricity Price Trends Final Repéntailable athttp://www.aemc.gov.au/Markets
ReviewsAdvice/RetaiElectricityPriceMovements2012 Accessed 23 April 2014.
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costs involved with the creation of the certificates, but rather are associated lamter

term price signals. This is consistent with discussions between ROAM and market
participantswh | a Q& SELISNASYOS A& GKIFG INEsédant SNA
doversandunderg market, used for securing small volumesldBCg0 meet a small

portion of their annual liabilities.

By contrast, contract prices for LGCs (the difference between bundled PPA prices and the
wholesale electricity price) are expected to be driven strongly by the cost of renewable
technologiesl(ongRun Marginal CostRMC of approximately$90/MWh at presen) and

will generally be above the spot market pric&sbled.1 shows the details of public wind

PPA prices, as well as FiT rates for solar projects for reference. For example, Snowtown in
2011-12 received approximately $27/MWh for its electricity; based orv&MWh PPA,

this would have translated to a contract LGC price4d®Wh ¢ significantly higher than

the reported spot market prices for LGCs in that ye@imilarly, Hallett 2 receidke
approximately $27/MWh for its electricity in 20412 suggesting an implied contract price

of $77MWh.

Table4.1 ¢ Summary of public PPA and fedul tariff prices

Date of PPA

Project Off-taker(s) Details Starting PPA price
announcement

0 )
Sun Retail/ 90% of electricity

Snowtown Oriain Ener and LGCs to Pre-June 2007 | $75%
9 9y December 2018
Hallett 2 AGL Energy All electricity and August 2008 | $104°
LGC revenue
Hallett 4 AGL Energy | Al electricityand o er 2000 | $1207

LGC revenue

#® Equivalent AUD amount converted from NZD amount calculated from TrustPower,R20adgial
statements2011 Available athttp://annualreport.trustpower.co.nz/en/2011/Financigbtatements
2011/Note-6.aspx Accessed 4 September 2013.

and

Office of the Clean Energy RegulalRERegistry Availableat: https://www.rec-reqgistry.gov.au/ Accessed
4 September 2013.

*® AGLAGL earns $59 million development profit on sale of Hallett 2 Wind [Paess release]. Available
at: http://www.agl.com.au/about/ASXReleases/Pages/AGLearns$59milliondevelopmentprofit.aspx
Accessed 4 September 2013.

*" AGLAGL to earn $88 million in development fees from the sale of HaWgthd Farn{Press release].
Available at:
http://www.agl.com.au/about/media/Pages/AGLtoearn$88millionindevelopmentfeesfromthesaleltetiid
WindFarm.aspxAccessed 4 September 2013.
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Details Date of PPA %

Starting PPA pric
announcement

Project Off-taker(s)

Oaklands Hill | AGL Energy ﬁgglt—l:“g/r(iacri]taleand June 2011 $99®

Royalla FRV '(:iﬁgiigirtg”fe cs) | Sep2012 $186°
Canberra2 | Zhenfa (Fiﬁsliigig”fe cs) |August2013 | $176°
Canberra 3 El:er?;;tus l(:ir?c(:alii(r;irgzrilffca Cs) August 2013 | $186°

Although the recent surplus of certificates (driven by theGb f f SR G LIKI yi2Y
produced before the split of thRET into the LRET and SRES) resulted in retailers sourcing

an increasing proportion of their liability from the spot market, ROAM expects that the
majority of future projects will be financed through lotgrm PPAs.

LGC price calculation

Given that most reailers will be seeking to secure future LGC liabilities through PPAs, and
that historically the spot market price has not reflected the contract LGC price in publicly
announced PPAs (which reflects the total cost to retailers), ROAM has utilised foi@casts
contract LGC prices, rather than the more volatile spot market price, in the retail price
forecasts of this reportAs contract LGC prices have historically be®re than spot
market prices, thisnethodologymay tend to overestimate the retail costarease of the
LRET scheme.

Any forecast of LGC contract prices requires a view of the technologies which will
contribute to meeting the LRET, thdRMCof those technologies and the revenue that

such plants will earn through the electricity market (in Wésale electricity revenue or

capacity payments).

wh! aQa Y2RSffAy3 FAYRA (GKIGX dzyRSNJ . ! ! 3 (K
If another technology replaces wind generation as the cheapest source of LGCs (or wind
capital costs are lower thaexpected), the forecasts in this report provide an upper

bound for LGC prices. Although small amounts of other technologies are likely to be

 AGLAGL to earn $38 million in development fees from the sale of Oaklands Hill WinfPFesm
release]. Available at:
http://www.agl.com.au/Downloads/ASX%26200aklands%20Hill%20Sale%20final%20270611.pdf
Accessed 4 September 2013

#These are nominal FiTs that require the voluntary surrender of LGCs. Comparable PPAs would require LGC
prices above the penty price. ACT Government, September 20¥8ork to start on Royalla Solar Farm

[Press release]. Available at:

http://www.cmd.act.gov.au/open_government/inform/act government media_releases/corbell/2013/wor
k-to-start-on-royallasolarfarm. Accessed 4 September 2013.
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introduced, they are unlikely to be price setters, and instead will negotiate prices for LGCs
comparable to winddrms.

One possible exception is the development of a significant number of behind the mete
mid-size (10kW) solar PV installations. Some market participants indicated that these
systems could be cosdffective based on current retail tariffs and futucest projections

by 2018. If so, they could act as a source oftmst LGCs that could assist in meeting the
target at lower costhan modelled

To calculate the cost of LGCs on a retail bill, ROAM has assumed that:
1 New renewable projects receive flah(real terms) PPAs for up to 15 ysaor the
end of theLRET, whichever is sooner; and
1 Beyond that period, renewables receive the spot price electraitg LGCs (if the
LRET is ongoing at the end of the PPA)

Spot prices have historically been very witdaand not necessdy cost reflective; as such,

a conservative estimate of spot prices has been used. A price of $35/MWhJ(neal
2013 is assumed up to 2030, which represents a discount to the LGCs required by new
projects

Approaching 2030, the témology cost estimates used in this study suggest that new
renewables (in particular, solar PV in Queensland) could begin to be installed in their own
right. ROAM has therefore assumed that the price of certificates will eventually fall, and
has set the spt price of certificates to $10/MWh pos2030 under the LRET scenario
extended beyond 2030Prices may actually be higher (if only limited new projects are
independently viable) or lower (if new capacity is widely available).

In all cases, ROAM assumeatthontracted projects can achieve higher than spot prices

for LGCs in any given year, as this is a necessary condition of projects being financially
viable and based on industry interviews is the current situation for many projects in the
market.

Projed PPA prices are then set at the level required to achieMet@Present Valua\P\Vj

of zero (given the cafal costs financing and operating cost assumptions) over the life of
the project. The implied LGC price for a specific project in any given ydaemsthe
difference between the PPA and the averagbolesale electricity revenue for wind
generators or the spot price for LGCs once the PPA has expired.

wSGOFAEfSNAR FNB FaadzYySR G2 LJzZNOKFasS |y al @SN
in any ear determined as a weighted average of the LGCs required by the installed wind

farms (which vary by installation year, driven by capital costs). The prices published in this
report therefore represent the average LGC cost to retailers in that year; titlidoev

different to the LGC price that a new entrant project would receive or require.
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Shortfall charge

The LREIEgislation specifiea shortfall charge of $65/MWfnominaldollarg. Purchases

of LGCs are eligible for tax exemption, whereas payment ofhwetfall charge is not.

This means that the $65/MWh shortfall charge is equivalent t®3anominal $MWh
effective "cap” on the price of LGCs. At LGC prices higher than this, retailers are expected
to prefer to pay the shortfall charge. Importantly, trehortfall charge is defined in
nominal terms. This means that in real terms it reduces over time due to inflation. The
effective cap on the price of LGCs will therefore red(iceeal terms)rom $93MWh in

2013 to $79/MWh in 2020and $62/MWh in 2030

In the Extended RET scenario, ROAM has increased the nominal price cap to $110/MWh
in 2020 to reflect theadditional requirements for new build not anticipated under the
existing schemeThe existingshortfall chargewas uilised, and found sufficientfor the

BAU (and N&®ET) scenarios.

4.2.3 STC prices

The historical prices for STCs are showirigure4.2. In 2012, and previous years, the

bulk of STCs wersold at a discount from thel€ringHouse price of $40 (nominal). This

is becaus uptake of smalscale systems consistently exceeded the sisedle

technology percentage in those years, creating a surplus of certificates. More recently,
however, certificates have been trading closer to tHearingHouse price(around $36

$39, whik wh! a SELISOGa&a NBLINBaSyida (KS aK2f RAYS
certificates to sell through the Clearing House.

ROAM expects that, in the future, supply and demand of certificates in each year will
continue to be relatively closely matcheds Auch, we have used an STC price of $38
(nominal) in all subsequent years, representing a small discount from the Clearing House
price. This is a conservative scenario; if certificates trade at lower values, this will
translate to a reduction on retail ks.
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Figure4.2 ¢ Historical STC pric&s

4.2.4 Jobs estimate

ROAM has estimated the number of jolexjuiredin each year in the period 201¥b to
202930under differentLRET and SR&®narios.

Jobs in largescale renewables

To assess jarequired under different LRET scenarios, ROAM determined an indicative
number of jobsrequired per MW of wind and largscale solar during construction and
operation phasesThis calculation was based @nsurveywe performedof published
estimates of the number of jobassociated withexisting and planned wind farms in
Australia. These estimates are typically published on project websites, in planning
applications and press releases. We foundbrimation on 22 wind farms andour
large-scale solar projects. Thaimber of jobs was multiplied by the number of years the
job would exisfor to arrive at jobyears/MW.

ROAM has assumetat job numbersreported are for fultime equivalentroles for the
duration of a project. Forxample,if a wind farm requires a particular contractor to work
for six months of atwo year construction periodwe have assumed this would be
incorporatedinto the reported total number ofgbsas0.25jobs(or 0.5 jobyears.

Using this methodology, westimate rates fordirect jobs in largescale renewabless
summarised irmable4.2.

¥ Sourced from Clean Energy Council website.
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Table4.2 ¢ Estimate of job requirement rates in largand smaltscale renewables

Technology ‘ Corstruction Operations and maintenance

4.4 jobyears/MWunder construction | 2.5 jobyears/MWoperational
Wind Typical duration = 2 years Typical duration = 25 years
2.2 jobs/MW for two years 0.10 jobs/MW for 25 years
2.4 jobyears/MWunderconstruction | 3.3 jobyears/MWoperational
Largescale . S . o
solar Typical duration = 1 year Typical duration = 25 years
2.4 jobs/MW for one year 0.13 jobs/MW for 25 years
Rooftop solar | 15 jobyears/MWunder construction

For largescale renewables,hesevalues are intended tocover direct siterelated jobs
only, although it is frequently difficult to determine which jobs are includegublished
estimates and which are excludeAdditional indirect employment created in Australia
couldinclude jobs related to:

1 the manufactureof towers, turbines or other components,

1 the manufacture and supply of materials used in wind farm manufacture and

installation e.g. steel, paint.

1 the development and approvals process
An estimate of employment opportunities created by some of these emdirect
streams has been published elsewhéte.

wh ! a Q &earcetimates includall projects built between 20345 and 202980. A

small number of projectare not directly attributable to the RET since they can cover
costs with wholesale pool revenusone (particularly in the No RET scenayioy are
subsided by other means (such as the ACT solar reverse auction prdutg).the total
capacity in this category varies between scenarios, we have included these jobs to
facilitate a fair comparison li@een scenarios.

ROAM also estimated the number of jobs that will exiseathyear by assuming that
wind construction jobs will exist for two years prior to commissioning, solar construction
jobs will exist for one year prior to commissioning aperatons and maintenanc@bs

will exist for 25 years from the year of commissioning. These assumptions create some
end effects. For example, capacity commissioned in 2BL4vill have no construction

jobs attributed to it since these jobs will be requiredqurto 201415. Similarly, a project
commissioned in 20280 will haveoperations and maintenancpbs associated with it
extending from 20280 to 204344. However, only 20290 year falls in the period of
interest and so only one jepear will be countedoward the totals reported.

1 SKM, July 2018Yind farm investment, employment and carbabatement in AustraligReport to the
Clean Energy Council]. Availabletdtps://www.cleanenergycouncil.org.au/dam/cec/poli@nd
advocacy/reports/2012/Wind=arminvestmentEmploymentand-CarbonAbatementin-
Australia/Wind%20Farm%20Investment%2C%20Employh2dand%20Carbon%20Abatement%20in%20
Australial.pdf. Accessed: 20 February 2014.
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Jobs in smalkcale renewables

To assess jarequired under diffeent SRES scenarios, ROA84umed that in any one
year, there were 15 jobs/MW of capacity installed in that year. This multiplier was
provided by the Clean EnergZouncil and isincluded in Table4.2. There was no
distinction made between jobs in installaticend those in maintenanceThis estimate
alsoincludes othersmallscale renewablesector jobs such as sales.

When attributing smaiscale jobs to a particular year, ROAM assumed theast in the
year of commissioning.

Number of positions createdby 201920 and 202930

ROAM also estimated the number'\@gbsitiongxreatedby 201920 and by 202980 under
eachscenaio by asaming thatthis is equal to the peak number of jobs, treating large
scale construction, largscale operations and maintenance and srsalile jobs
separatelyThis assumption has a number of importamiplications.

1 All positions last for at least one year.

1 If the rumber of jobs fluctuates instead of growing steadily, we are effectively
assuming that some positions last for longer than others. Furthermore, some
positions disappear and then reappear, but are not counted as a hew position.

1 The peak number of jobs in earegion is not always coincident (with each other,
or the Australian total). By calculating the number of positions as the total
Australian peak, we are assuming that some positions require employees to move
between egions, but are not counted as a n@asition.

1 The peak number of jobs in construction and operations and maintenance of
large-scale renewables is not coident. In theory some positions may be able to
be filled by a single employee transitioning from a construction role to an
operations andmaintenance role. Our methodology counts this as two separate
positions.

Further discussion of the implications of out methodology in each scenario is presented

with the outcomes (Section8.5, 6.7 and 7.6 respectively for the BAU, No RET and
Extended RET scenarios respectively).

4.3 DATA SOURCES
431 LRET

Figure4.3 shows the three trajectories considered in this modelling:
1 BAU the currently legislatedrajectory;
1 No RET: a repeal scenario, where no new projects are eligible after 2015, but
existing and committed projects continue to produce and sell LGCs.
1 Extended RET: 80% by 2030 scenario, where the target is increased and
extended beyond 2020; and
All scenarios rely on a contribution from banked certificates to meet annual liability in the
short-term.
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Figure4.3 ¢ Modelled LRET GWh target

4.3.2 Carbon pricing

Based on announcements from the Governmd®d@AM modelled a repeal of the existing
carbon price from 1 July 2014 and no explicit or implicit carbon price was reintroduced for
the electricity sector during the study perio@his is therefore a conservative scenario for
renewables, where no loatgrm price signal is present (which would support PPAs
beyond the end of the LRET period) and where there is less financial incentive to retire or
reduce the use of fossil fuels. Additionally, if a price on carbon emissions were to be

applied to the electricit sector in the future, this would reduce any costs attributable to
the RET.

4.3.3 Rooftop PV

In consultation with the [@an Energy Gouncil ROAM has used the AEMO Moderate
Uptakée” and IMOscenario as the basis fite BAU and Extendestenarios representing
the most recent public forecast of mediutarm solar PV uptake.

In the No RET scenario, SunWiz provided ROAM with a forecast of the percentage
reduction in the annual growth rate of rooftop PV out to 2013, relative to BAU, due to

a repeal of the SREShs included a small increase in uptake when the scheme repeal
was announced, followed by a reduction in annual installs eA%%.ROAM extrapolated

%2 AEMO, June 2018lational Electricity Forecasting Repokvailable at:
http://www.aemo.com.au/Electricity/Planning/Forecasting/Natior&lectricityForecastineReport2013
Accessed 17 February 2014.
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this forecast over the study period, trending back to the AEMO annual growth rate post
2030.Figure4.4 shows the rooftop PV capacity modelled by ROAM in the NEM and SWIS
systems, combined. By 2030, installed PV falls by 30% if the RET is repealed.
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Figure4.4 ¢ Modelled rooftop solar F in the NEM and SWI

4.3.4 Plant closures

ROAM undertakes economic analysis of all plant to determine whether it would be
economically rational to retire or mothball (temporarily retire) existing units. In addition

to saving annual fixed costs (e.g., maintec@nthis decision can also be driven by
portfolio effects (where withdrawal of capacity increases profits for other units in the

LR NOF2fA2 AdZFFAOASYG (G2 O20SN) GKI G dzy Al Qa
market generators).

wh ! a Q dsislsyfdests that relatively little plant will choose to retire in the absence of
a carbon price, even under the BAldd Extended REScenaris. Currently mothballed
plant was returned to service on announced scheduleghis study, ROAM has retired
both units of Wallerawang based on reports from AEMO and union sguafes the
modelling commenced, it has been confirmed by EnergyAustralia that Wallerawang will
be removed from service, but placed on three month rédallnder the Extended RET
scenario,ROAM has retired Pelican Point CCGT in South Austdalisever, this was a
marginal decisionOther outcomessuch asalternative mothballing, capacity thiholding

or bidding strategies are plausible.

% Lithgow Mercury, 21 January 2014ncertain future for Wallerawang Power Statickvailable at:
http://www.lithgowmercury.com.au/story/2034049/uncertanfuture-for-wallerawangpower-station/.
Accessed: 13 February 2014.
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4.3.5 Demand forecast

For this study, demand forecasts werequired for the whole of Australia in order to
assess the percentage of total demand that would be sourced from renewables
determine the Renewable Power Percentage in each yeéwdditionally, to model the
NEM and WEM electrical system, ROAM requireéédasts of demand to be met by
grid-connected generators.

ROAM therefore used two key sources. Firstly, for Australlilz demands, ROAM used

the Australian Energy Projectiopsiblished by BREHsee Sectior2.3.4for more detal).

For the NEM, ROAM used the Medium scenario of the AEMO 2013 National Electricity
Forecast’ demand and energy forecastShe AEMO forecasts are for NEhnected
demand only, and offer additional detail to the BREE forectsis is necessary for
marke modelling These forecasts expect relatively low growth in all regions except
Queensland, which experiences moderate growth due to the development of the LNG
industry. For the WEM, ROAM used the IMO Expected demand fotecaggin, this
offers additiond detailto the BREE forecadhsr grid-connected generators

Although future demand can be affected by a range of factors, including international
competitiveness, fuel prices, and uptake of energy efficiency, in each case, these forecasts
representthed Sa i | yR Y2ad NBOSydafteée | @LAfrFoftS RSY!
ROAM notes, however, that inconsistencies between assumptions may exist between the
separate forecasts.

4.3.6 Capital and O&M costs

ROAM Consulting used plant cost data from the BREE AEIAréport’. Based on
FSSRol O] FNRY (GKS AyRdzAaGNER:I |a ¢Sttt Fa wh! s
cost curve for solar PV technologies was brought forward by two years, to better capture

actual pices currently seem the market.

4.3.7 Gas prices

ROAM used gas and coal prices forecast from Scenario 3 of the AEMO 2013 Planning
Assumption®’.

% BREEDecember 2012Australian enegy projectionsAvailable at:
http://www.bree.gov.au/publications/australiasenergyprojections2049%E2%80%9358ccessed 13
February 2014.

% AEMO, June 2013013 National Elecricity Forecasting Report (NERRjlable at:
http://www.aemo.com.au/Electricity/Planning/Forecasting/NatioAalectricityForecastineReport2013
Accessed 13 February 2014.

*® MO, July 20132013 Electricity Statement of Opportunities (ES@@ailable at:
http://www.imowa.com.au/reservecapacity/electricitystatementof-opportunities(soo) Accessed 9
December 2013.

¥ AEMO, June 2012013 PlanningAssumptionsAvailable at:
http://www.aemo.com.au/Electricity/Planning/Relatebhformation/2013PlanningAssumptions Accessed
9 December 2013.
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Figure4.5 shows the gas prices that were modelled feach regionof the NEM

additional transport costs were applied for neighbouring NTS zoWésen bidding gas
generators, ROAM used these gas prices to uplift all generator bid offer bands for all new

gas generators as well as for existing gas generators after the expiration of anggexist

gas contracts. OCGTs have a 25% premium added to fuel kots t AyS A GK !
methodology for low load factor generatdfs
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Figure4.5 ¢ Gas price trajectaes

5 MODELLING RESULBBSINESS A4SUAL SENARIO

5.1 WHOLESALE ELECTRIPRIE®UTCOMES

No new thermal generation capacity i®quired in the NEM untilafter 2020 in
Queensland and not untdfter 2030 in the other regions. In the WEM, moderate amounts
of new CCGT capacity is installed in conjumctioth new wind.Figure5.1 shows the
growth in capacityacross the NEM and WEM out to 2020.

% ACIL Tasman, June20ERiel cost projections: Updated natural gas and coal outlook for AEMO modelling
[Report to AEMO]. Available dtttp://www.aemo.com.au/Electricity/Planning/Relatethformation/2013
PlanningAssumptionsAccessed 23 April 2014.
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Figureb.2 shows the price outcomes for each region under the BAU scenaased on
wh ! a @& madelling.
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Figure5.2 ¢ Timeweighted pool price(BAU)

Renewables delay price rises in most regions

In New South \les, Victoria, South Australia and Tasmaampirices remain lowout to
2020 andbelow the LRMCof any propective new entrant technologyecause of new
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renewable generation installed under the LRHfis reflects the merit order effect, where
additionallow SRMapacity in the market reduces wholesale prices.

After the RETGWhtarget is reachedand new renewables are not installed, continued
growth in annual peak demand meam®derateadditionalpeaking capacity is eventually
required Additional enegy providing plant (as opposed to peaking capacity) is not
required inmost NEMregions until after 2030.

Queenslandat risk of higher prices

wh! aQa YshenSthat Qugenslandvholesalepriceswill begin trending upwards
from 2015¢ in contrast to therelatively flat prices in the other region§here are several
drivers for this effect.

In Queenslandthe current excessof supply is rapidly eroded for two reasons: streng
demandgrowth due todevelopment ofthe LNG production industry, and a smakéare

of renewablesb A SR 2y wh! a Qalf additindal3ehewhbles$ dare dullt in ©
Queensland,they would act to slow electricity price rises and reduce the LRET
implementation costsOne way this could be accomplished would be for Queensland
retailers to be encouraged to offer PPAs for Queenslamskd renewable energy
projects.

A further issue for Queensland is that existing-fieexd generatorsin the region such as
Darling Downs, have previously provided significant energy to the systemugh the use
of relatively lowcost gas. In the future, as gas prices rise and availabfliggagsbecomes
more restricted, electricity output fromgas plant willreduce, further tightening the
supply/demand balance in Queenslar&imilarly, pressure onag supply and prices has
meant that ROAM has not installed new CCGT plant in Queensland until afterAx25
with renewables, if additional CCGT generation cosddure reasonably priced gas
contracts andcome online sooner,it would help to reduceupward pressure on
Queensland electricitprices.

In addition, export capacity from New South Wales to Queensland is low relative to
QueenslanRS Yl YR gKAOK YSIya GKFG 20KSNJ NBaIA2ya
in Queensland. This drives price separatimiween Queensland and the other regions.

An upgrade of interconnection between Queensland and New South Wales would result

in greater price convergence between Queensland and the other reglmtshas not

been considered in this modelling

As such, Quessland pices increase and stabilisdtexr approximately 208, consistent
with | 9 a hr€néirement for new capacitjn their 2013 $atement of Opportunities™.

¥ AEMO, August 201Statement of Opertunities Available at:
http://www.aemo.com.au/Electricity/Planning/Electrici$tatementof-Opportunities Accessed 13
February 2014.
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After this point, new entrantcapacity (a mix of gas and renewable® installed in
response to gowing demand.

Longer term, prices will begin to rise

After the LRET 202@arget is reached, and additional renewables are not being
incentivised to enter the market, the suppiiemand balance will tighten. In a
competitive energy market, pool prices inetlshortrun (i.e., for a given mix of plant and a
given demand profile) are driven by the level of competition in the market and the-short
run costs. As a broad generalisation, the sugjdynand balance can be used as a proxy
for this: if there is an excesof capacity compared to demand, prices are likely to be low
(with generators competing on volume), while if there are limited reserves, prices can be
driven up either through market power (in the NEM) or simply the need to run more
expensive plant (sucas extreme peakers or diesel generation).

Longer term, as supply and demand become more closely matched, prices would be
expected to rise until they reach the level of a new entrant generatdrthis point,
additional capacity would be economically Maland would enter the marketmproving

the supply demand balance and pushing prices back below a new entrant level. As market
demand slowly increases over time, prices in the NEM should therefore be expected to
rise slowly until a point beyond 2030, eptdor Queensland whiclsees prices rise to

new entrant levels baround2020

In this modelling, new entrant generators include wind, solar and CCGT. This represents a
significant transformation from the historical operation of the system, where the blilk
energy came from comparatively legost, longterm coal contractsAt the same time,

gas prices are forecast to rise significantly; at least doubling in the short term compared
to existing contracts, and rising to $$12/GJ by 203Qor sooner) This vill tend to put
upward pressure orwholesalepool prices.Longerterm prices will necessarily rise above
historical levels, and this additional revenue is key for supporting the |eleger viability

of renewable projects, and the signing of PPAs by extil

5.1.1 Sensitivity of pool prices

Pool prices are sensitive to many factors, including:
1 The size and shape electricitydemand in any year,
Mothballing or retirement of generation;
New entrant generation;
Changing bidding strategies of portfolios of gertiena
Extreme weather, such as droughts (limiting hydro availability and cooling water)
floods (restricting transmission or coal suppyd heat waves
Actual renewable generation; and
Fuel costs

1
1
1
1

= =
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These forecasts therefore represeatsingle, butwell-consideredview of the future,
RN} gAy3a 2y aLIXFyyAy3a aOSylFNAR2¢é FaadzYLIiAzya
ROAM analysis.

Impact of nothballing and retirements

ROAM has modelled &llerawang as retiring from July 2014.All other currently
mothballedplants are brought back online by this tinme this modelling This modelling
does not include the mothballing of Swanbank E power stilias it had not been
announced when modelling commenced.

Additional mothballing or retirement of capacity has not beacludedin this modelling.

{ dzZOK NBUGANBYSyGa YAIKG 06S Y2NB A Stérm Ay (K
integrated resource planning model has indicated that, particularly in the absence of a
carbon price, no significant retirements would &gpected before 2030.

If additional capacity is withdrawn, howevesholesale pricesvould tend to increase
LGCs prices decrease and the cost of the RET as a proportion of total retail bills would
decrease

Another factor is that large industrial loadparticularly, but not exclusively, smelters)
have faced increasing international pressures, leading to the closure of plants such as the
Kurri Kurri smelter in New South Waldfsadditional loads are removed from the system,
this would tend to exacerbat the supplydemand imbalance, and pushwholesale
electricity prices lower.In particular, this modelling does not include the recently
announced closure dhe Point Henry aluminium smeltér.

Sensitivity to gas prices

The gas prices used by ROAM in thadeiling sourced from AEMGQeature two major

price increases. The first is due to domestic prices rising to international netback prices
(driven by the growth of the LNG export industry) and a second increase beyond 2020
due to a forecast rise in intermianal LNG prices.

However, AEMO provides a range of trajectories (supplied by ACIL T&sthahreflect

the significant uncertainty in future gas prices. As such,SRMGof any particular gas
generator could be higher or lower by up to $30/MWh thtdre SRMCmodelled by

ROAM.

““Howells M, 5 Februgr2014Wo o 22064 f2ali | & L LJA gABENewsdxaiadibata G GA2Y
http://www.abc.net.au/news/201402-05/33-jobslost-asipswichpower-stationrmothballed/5240324

Accessed 24 April 2014.

“L ABC, 18 February 2014luminium producer Alcoa confirms decision to close Point Henry smelter, rolling

mills. Available athttp://www.abc.net.au/news/201402-18/aluminiumproduceralcoaconfirmsdecision
to-closepoint-henry/5266330 Accessed 18 February 2014.

“2Now called ACIL Allen.
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However, he impact of this cost uncertainty on pool prices will be liessystemswith
high penetration of renewable$®. This could have further flow obenefis in terms of
reducing risk and uncertainty faetailers which couldpotentially reduce their hedging
costs. ROAM has not included any potential cost savimtfss regardfor this analysis.

52 LGOPRICES

The average LGC prices incurred by a retailer with a broad portfolio are shown in
Figureb.3. Ricesrise initially, driven by new entrant wingeneration Bundled prices are
above the LRMC of a new entrant wind farm because of the fh@eprojects to recover
sufficient revenue costs during their PPA period to cover possible shortfalls in latsr yea
ROAM noteshat, as discussed in Sectidr2.2 LGCs under longgrm PPAs are effectively
already being traded at priced 50-70 ¥MWh, well above theLGGspot market price®f

30-40 $/MWh.

Longer term, prices decline iresponse to pool price increases and also because of
reducing costs for new wind farms. The existstprtfall chargewas maintained in all
years.
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Figure5.3 ¢ Modelled contract LGC pricéBAU)

“3For example, Riesz and TourneboeufA&COM, 201Delivering energy price security in an age of
uncertainty Available athttp://www.aecom.com/deployediles/Internet/Geographies/Australia
New%20Zealand/DeliveringEnergyPriceSecurity DrJennyRiegxcpdfsed: 9 December 2013.

q\

RET policy analysi:

ROAM
:CBNSUL—I:!NG MAIN REPOR1 31

NERGY MODELLING



http://www.aecom.com/deployedfiles/Internet/Geographies/Australia-New%20Zealand/DeliveringEnergyPriceSecurity_DrJennyRiesz.pdf
http://www.aecom.com/deployedfiles/Internet/Geographies/Australia-New%20Zealand/DeliveringEnergyPriceSecurity_DrJennyRiesz.pdf

Reporto:
~ CLEAN
e — ENERGY
) COUNCIL

23 May 2014

PPA viality

ROAM has conducted analysis of new wind installed in each year to verifthéhabsts
incurred by the retailer in gning a PPA with a wind farm is preferable to paying the
shortfall chargeand purchasing energy from the pool instead.

This analysi suggests that, in the absence of a carbon price, signing a PPA for new wind
generatas in each year would beconomic forretailersas LGC prices remain below the
tax effective shortfall penaltyRiskadverse retailers, however, miglitecideto take long
positions, and instead be prepared to accept the risk of a few years of penalty payments
However, the failure of a retailer to meet its legal obligations under the LRET scheme
would also result in adverse publicity that retailengght want to avoid

ROAM notesthat some purely cosbasedstudies (without strategic or portfolio bidding
effects) have found the LREArget unlikely to be metthis highlights the importance of
more comprehensivéime-sequential market modelling.

More pessimistic viewof wind farm capital costapacity factors, or of lower pool prices

are possible andould make securing PPAs more difficult. Extending the duration of the
LRET scheme improves the position of all projects, by extending the period within which
retailers woud be willing to sign PPAs.

On balance, ROAM therefore believes that meeting theiREI¥e BAU scenariaithout a
carbon price is economically feasible. An increase in dhertfall chargeor scheme
durationwould further increase the likelihood of theogls of the legislation being met.

Impact ofthe shortfall charge

ROAM finds that sufficient renewable projects can be economically constructed under the
existingshortfall chargego meet the LRET in all scenarios. The effective cost of LGCs to a
retailer rises to close to the cap in the shderm, but declines longer term with
wholesale price growth and cheaper sources of LGi3sorically, the LGC/REC price has
not approached the tax effective shortfall penalty of the RET legislation.

However,if the LRET is not met in arparticularyear, the spot price for certificates would

rise to the shortfall chargein that year In the precedingyears,in anticipation of a
shortfall,the LGC spot price woulte discountedrom the shortfall priced @8 G KS aO2a i
OF NNE¢ 2F OSNIUATFAOIFIGSao®

5.3 RETAIL PRIGRUTCOMS

Figure5.4 and Table5.1 show a national average retail bill for a household vethannual
consumption of €00kWh; higher or lowerelectricity usagdparticularly for households
with rooftop PV) would have different percentage contributions from each item. Trends
in the contribution of the RET to retail bills are the same for all regions.
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Retail bills are forecast to rise moderately over time, primarilyrdsponse to rising
wholesale market cost$n the short term, wholesaleostsare forecast toaccount foran
average oR0-25% of retall bills, althougtvholesale electricityosts in any year could be
somewhathigher or lower
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Figure5.4 ¢ Retalil bill breakdown(Australian average, BAU

Between now and @0, the RET (LRET plus SRES) is expected to contribute bét@fgen
to the total Australian average retail bilthis percentage is predicated on the @asgption
0KF G  ‘WhdliK paxtidular, networkcharges do not rise; any increase in these
components would increase the total bill and therefore reduce the percentage
contribution of the RET.

ROAM notes that the theoretical maximum cost of the LREMited to $79/MWh in real

terms by 2020 (the year with the highest RPP). Therefore, on a BW00retail bill (with

a total cost of $1,50,000), the maximum cost of the LRET relative to today would be an
increase of $9 (in real, 2013 dollars) in 202@nTf the $91 in this modelling. The
GR26yaAiARSed NARa]l 2F GKAA LISNOSydlF3asS O f Odz I i

Furthermore,although theprima facie cost of thdRETcan be broken out aa distinct
Gt Ay S in /&ni 8eetécitybill, it is the total costs that mst be compared to the
counterfactual scenario without the RET in order to asshesnet & O 2 t @léctricity
consumersROAM has addressed this in Sectod
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Tableb5.1 ¢ Breakdownof 6,500kWh retail bill feal 2013 $Australian averageBAU scenario)

Region Component 2014—15‘ 201516 201617 2017—18‘ 201819 201920

Aust. Wholesale cost 333 330 371 386 418 408

average | Network 949 949 949 949 949 949
FiT 28 27 18 18 17 18
LRET 47 56 70 78 85 96
SRES 20 15 15 15 14 14
Other 349 349 349 349 349 349
Total bill 1,726 1,727 1,773 1,796 1,833 1,835
Total RET 67 71 85 93 99 110

5.3.1 Costto businesses

The majority of business customers will face comparable (pro rata) costs faRiE& and

SRES, as these schemes are defined on percentage of purchased electricity basis.
However, depending on their specific tariffs, this may be a higher or lower percentage of
bills. For example, if a large businessl lmmparatively lower fixed costm retail bills,

the LRET and SRES would make up a larger component of the bill. The percentage costs
and savings in subsequent sections would then be amplified, but the absolute changes in
costs (on a ¢/kwWh) basshould be similafor both residential ad business customers.

54 INVESTMENT

Based on the construction costs assumed in this modelling, under the BAU scenario,
annual investment inrenewable generation will be two to four billion dollars,
predominantly in wind generation. The annual (real dollars; discounted) investment is
shown inFigure5.5. Total investment in renewables is forecast to be, in NPV terms, $14.8
billion.
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Figure5.5 ¢ Annual investment imrenewables undethe BAU scenaric

55 JoBS

An indicative number of jobs in each region in each year is showigime5.6 under the
BAU scenario.This estimate was performedising the capacity multipliers and
assumptions outlined in Sectigh2.4
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